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STEAM-CONDENSER. +.
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The Schedule referred to in these Letters Patent and malking part of the same,

1, JorN HOUPT of Spmwtown in the county of
”Bucks and State of PEI]I]Sj?h"‘LHI& have invented cer-
tain Improvements in Condensers for Steam-Engines,

~of which the following i Is & specification.

Nature and Ob}ects of the I Jwentwn

My invention relates; more especially, to an ¢ im-
provement in condensmg steam-engines,” for which
Letters Patent were granted to me dated the 18th
da,} of May, 1869, the said improvement consisting
‘in the combination of a plurality of condensers with
a single steam-eylinder, for the purpose therein Speu-
fied, the said eondensem when more than one set is

used for each end of the cylinder, acting independ-

~ently of eaclh other, but for the single purpose of pro-
ducing the required vacuum in front of ‘the piston.

My present invention, however, while it divides the-

exhaust steam into txw pmtwns as required in my
said. p‘tteuted invention; differs in this, that it pro-
duces instantly, and without the use of an air-pump,
a more perfect vacuum in front of the piston, by con-
‘densing only one of the two portions of the exhaust
steam tfor the purpose of producing the said vacuum,
. while the other portion is either mndensed in 4 sep-
arate or mdependent chamber over the usual hot well,
as required in marine engines, or is allowed to escape
from said chamber into the open air, as in stationary
or land engines, where there is an abundance of fresh
water to supply the boilers.

Description of the Accompanying Drawings.

Figure 1 is a vertical longitudinal central section, -

embodymn' my invention; and

- Figure 2, a sectional pla.n view of the lower portion
of fig. 1. | o

General Descf; iption.

- Aisa condensmﬂ-dmmbel which is intended to be
connected with the steam—c}hndel of the engine by
means of the exhaust-pipe ¢ v,lnch 13 secured to its
upper. end. |

This chamber A may be ca,lled the primary con-

denser, and is of the spindle form, and supported in a
vertical position upon an elévated portion of the up-
per end of a more capacious chamber, B, wlnch latter
may be called the secondary condenser. )

- The lower end of the primary condenser A opens
into the secondary condenser B, but is fitted with a

spindle-valve O, whereby the said opening:-hetween”

the two chambels A and B is periodically closed by a
positive motion given to the valve by a rock-shaft, D,

which passes horizontally through the upper pmt of

the chamber B, and has a fixed arm, &, which is artic-

ulated to the lower end of the spindle. ,of the said valve
- G, motion being given to the rock-shaft D by means | .

v—t il —e :

of a lever, d”, and the usual detachable connectmg-
rod, Opelatetl by the engine, f

Tlm secondary condenser B is & IEthL[lfflllf:LI' cham-
ber, which is fixed to rest securely upon a substmtml
base, L, its lower portion -constituting the hot well,
with-a pipe, ¥, which leads to the usnal pnmp for c;up-
plying water 0 the boiler, and a siphon-pipe, 2, which

“passes oub through the one side of chamber B, and is.

fitted with an adjustable hand-valve, 3, near 11:.5 upper
part, outside of the chamber, for the purpose of reg-
ulating thereby the height of the water in the hot ~
well, and with a Spr mfr-mlve, 4, at. its Jower end, for
preventing an acctdental return of water, the said out-
side pmtlon of the siphon-pipe 2 extending down into -
and nearly to the bottom of an outside water-receiver
or waste-well, F, which 1s fitted with an overflow-
spout, 5, and, a lowenng-cock 0.

Abwe the hot well water-line z, i the second.;u 'y
condenser B, a pair of adjustable Slules 77T, is fitted, -
so that they can be moved by hand ov er the 01)1)0‘5113...
sides of an inclined partition, 8, which has two open-

‘ings, 9 ¥, through it, that can be eithér closed or vi-

ried in area by moving the slides accordingly.

~ The upper portion of the seeondary condenser B is
divided transversely by a curved upright partition; 10,
which extends downward toward the middle of the
partition 8, containing the slides 7 7, the arm d' on.
the rock-shaft D wol kmn' in & roomy alot in the said
partition 10.

” On the rock-shaft side of the pm tition 10 the sec-

ondary condenser B extends in a curve upward, so as

to afford an elevated continuation, b”, which serves_ s
a support for an elevated escape-pipe or flue, H.
Between the par ts'0” and H there is placed an over-
balanced valve, ¢, closed in its normal condition, but
yielding upward to a puff of steam from the primary

condenser A, to let out the air, but immediately clos-

ing again, the tendency of which is to keep the. cham-

| _beI B closed agaiust the undue escape of steam, and
also to eﬂ"eetually prevent any rush of air into the
‘said chamber B through the escape-pipe H, when a

vacuum is produced in the chamber. -
Attached to the valve ¢ is a slender spring coil, 4 9

which prevents the valve from accldenmlly lema,mmu"
open. -

lisa plpe, provided with an air-préssure equa,lnzer
J, and commnnicates, at one end, with any sufficient
head of cold water, zmd at the other end with a jet-

| Spreadeg K, that i 15 fixed to discharge in the center of

the pnmaﬂy condenser A when the stop-valye. i is.
opened, the said valve ¢ being intended tp be opened
periodically by a positive IIIOEIOII derived from a cam
or eccentrie, through an adjustable connecting-rod,
operated by the engine in the usual manner.,

Branching downward from the pipe I is another




pipe, L, which, by an upward curve, enters through
the under side of division 3" of the secondary con-
denser B, and, turning downward a short distance,
ends in a jet-spreader, 7.
- T'his pipe L also has a stop-valve, 1", which may be
opened periodically by a positive motion from a cam
or eccentric, derived through an adjustable connect-
ing-rod, operated by the engine in the usual manner,
or it may be adjusted to keep the jet spray of I con-
stantly running, if preferred. ' |
The different parts described being connected to-
gether substantially as set forth, and the pipe & con-
nected to the usual exhaust-chest of the valve or
valves of the steam-cylinder of the engine, the mov-
1ng parts are then to be adjusted to operate as fol-
lows, viz: | '
Immediately before the crank of the engine reaches
its dead-point the exhaust-valve of the steam-cylinder

and the valve O open, and thus allow the first puff of

high steam from the steam-eylinder to pass down
through the primary condenser A, driving the air, and
any water of condensation which may be therein be-
fore it into the secondary condenser B, when the valve
O instantly closes, and the valve 4 opens and lets a
coplous spray of cold water be discharged through
the jet-spreader K, which instantly condenses all the
_ steam in the said condenser A, and thus produces’in
front of the piston as perfect a vacuum as can be pro-
- duced in a condenser. The puff of high steam, which
had just previously passed out of the primary con-
denser A into the secondary condenser B, continues
down through the adjusted opening 9, in the partition
3, into contact with the surface of the water in the hot
well in the lower part of chamber B, and thence, par-
‘tially condensed, up through the opposite opening 9
in the partition 8 into the division d”, forcing the air
therein out through the yielding valve ¢, which then
instantly closes, and the confined steam, being sub-
jected to the spray of cold water from the jet-spreader
[y 13 thereby wholly condensed, thus producing a par-
tial vacuum in the secondary condenser B, the water
talling down through the partition 8 into the hot well
beneath. Should the vacuum produced in the second-
ary condenser B cause the water in the hot well to
rise, the spring-valve 4 in the secpndary well F closes,
and, consequently, arrests its progress. o

The cold-water jet ' in the secondary conidenser B,
is required ir_} marine engines only, for the purpose of

[y

saving a sullicient quantity of the water of condensa-

tion to keep the boilers supplied; but, in land engines,
the first puff’ of the steam which passes through the
primary condenser A, at each exhaust of the eylinder,
‘after passing from the Lot well up through the divis-
ion §” in a partially-condensed or cooler state, forces
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open the valve ¢’ and escapes, leaving the secondary
condenser B with an imperfect vacuum, but, never-
theless, in a condition very favorable to the entrance
of the next puifl of high steam, together with the wa-
ter of condensation left in the primary condenser A
in making the preceding vacuum therein.

The described apparatus may have the pipe ¢ made
to communicate either with both or withh only one of
the exhausts of the steam-cylinder of the engine, as
may be deemed necessary or expedient, using either a
double or a single apparatus, as the adoption of either
arrangement may require.

It will be evident, without any further desecription
or explanation, that, as the vacuum required in front .
of the piston is produced by operating on less than
one-half of the exhaust steam liberated just before
eacl stroke of thie piston, and the consequent expul-
sion thereby of the air in the primary condenser
through which the puff passes, a more perfect and
rapid condensation of the said steam will be effected,
and, consequently, a more perfect vacuum produced
in front of the piston, by means of my present inven-
tion, than any hitherto produced for the purpose. -

Claims.

?

I ¢laim as my invention-—

1. The arrangement and combination of a primary
condenser and a secondary condenser with an inter-
vening valve, for the purpose of dividing the exhanst
stcam preceding each stroke of the piston of a steam-
cylinder into two parts, in such a manner as to retain
the smaller portion of the high steam of the exhaust

within the primary condenser A for condensation, and

the conscquent production-of a more perfect vacaum
in front of the piston in the said eylinder, substantially

- as hereinbefore set forth.

2. In combination with the primary condenser A,
the secondary condenser B and the valve C, arranged
as described, the employment of a cold-water jet-
spreader, I, in- the secondary condenser DB, the
same being arranged to operate therein, substantially
as and for the purposes hereinbefore set forth.

3. In combination with the primary condenser A,
the secondary condenser B and the valve C, arranged
as described, the employment of the overbalanced
valve ¢, arranged to operate between the space
b” in the secondary condeunser B and the escape-pipe
H, substantially as and for the purpose hereinbefore -
set forth. | | |

JOHN HOUPT.

Wilnesses:
BEXJ. MORISOX,
War, H. MoRrisox,
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