L | 2 Sheets--Sheet 1.
‘ | J. HOUPT. _
Improvement in Jet-Condensers for Steam-Engines.
No. 131,351, Patented Sep. 17, 1872.
Fug .
g (o1 l
7 |0
@ o
2
7
—— [4] ]
7 x4 A :
NNy
% Vi N[
\
N - ¥
\\ :Jb
Q\\ A °.5‘ Oe s /3 o]
N ° ’
‘\\\\ 1 N ”
\u N
\“\\\\ N vl
;{A,/ PaaY \\
(5 N
X c 5] P
N ) //,
f r% n
\ ZIENR
il P ¥ i
; g3l / LS
\
A I
S R Ia:%

WlTNESSES, INVENTOR ,

10 Pnoridoren f thn Wf

M. PHOTO-LITHOSRAPHIC CO.N.X.(CSBORNES PROCESS)




2 Sheets--Sheet 2.

, J. HOUPT.
Improvement in Jet-Condensers for Steam-Engines.
No. 131,351. ) Patented Sep. 17, 1872,

® 7710 TZSO’.ZJ,
o] 4 [<} W
° : . y p Y
I f
| ” : §

- -l l
Zlh; ‘

-

INVENTOR -

WITNESSES, :
' | /Mm Wﬂsﬁ

-

AM. PHOTG-LITHOCRAPHIC CO. N.¥. {0SBORNES PROCESS)




UNITED STATES

PATENT OFFICE.

J OHN HOUPT, OI‘ SPRINGTOWN, PENNSYLVANIA.,

IMPROVEMENT IN JET-CONDENSERS FOR STEAM-ENGINES.

8pecification forming part of Letters Patent No. 131,351, dated September 17, 1872,

To all whom 1t may concern:
Be it known that I, JoEN HOUPT, of Spring-
town, in the county of Bucks and State of
- Pennsylvania, have invented certain Improve-
ments in Jet-Condensers for Steam-Engines, of
which the following is a specification:
My said improvements relate to the self-

-clearing jet-condenser, for which Letters Pat-.

ent, dated April 19, 1870, were granted to me,
and reissued May 31 and numbered 3,999,
The first part of my 1nvent10n relates to the
operation of the bottom valve of the conden-
ser whereby it closes by a positive motion to
allow the vacuum to be produced, and opens
freely on the entrance of the next puff of steam
- from the cylinder; the object of this part of
my invention being to cause the double fune-
tions of the said condenser—i e., its clearing
.condensing functions—to be eﬁ‘ected more per-
fectly. Another part of my invention relates
to a spring-valve in a case communicating with
the upper end of the condenser, in combina-
tion with a sliding stop, in such a manner that
the said valve will be held firmly closed while
-the first puff of steam from the cylinder of
the engine passes through the condenser, and
- will then be left free to open from any excess
of pressure of the remaining exhaust-steam
in the condenser above that of the atmosphere;
the object of this part of my invention being
to retain no more steam for condensation in
the condenser than will prevent the entrance
of atmospheric air. Another part of my in-

vention relates to a water-tank and plunger

in communication with each other through

suitable openings, and a lever and an elastic "

stop, in combination with the bottom valve of

the condenser, in such a manner that the cam -
causes the lever to close the bottom valve of

the condenser by a positive motion, and thus
leaves it to be afterward freely opened by the
first puff of exhaust-steam; the object of this
part of my invention being to produce the re-
quisite movements of thesaid valve ina smooth
and steady manner, or without any jarring or
irregularity. Another part. of my invention
relates to a perforated curved plate of sheet
metal, secured by one of its vertical edges to
the inner side of the condenser, in such a man-
ner as to cause a tangential entrance of the
jet of cold water to be turned or deflected in
a circular direction around in the condenser,

and also at the same time to permit portions
of the water to spurt through the perforations
in the plate; the object of this part of my in-
vention being to facilitate the condensation
of the steam confined within the said conden-
ser, by a more perfect or thorough distribu-
tion of the cold water. - Another part of my

-invention relates to the mode of preventing

the water in thé jet-condueting pipe from be-
coming warmed before it enters the conden
ser.

Figure 1 is a vertical section of my im-
proved condenser and its adjunctive devices
for operating the same, embodying my inven-
tion. Fig. 2 is an elevation, showing the rear
side of the parts, shown in Fig. 1,

A is the condenser; B, the bottom valve of
the condenser; C, a cam "Wwhich gives motion
to the lever D and plunger E, whereby the
movements of the valve B are regulated F
is.the spring-valve and case whereby the press-
ure of the steam in the condenser is controlled,
andtheentrance of atmospheric air pxevented
X, the sliding bolt for holding the valve F
ﬁrmly down while the first puff of steam is
passing through the condenser; G is the wa-
ter-tank in which the plunger I operates; H,
the elastic stop, (see dotted lines,) whereby a
rebound is given to the rising arm of the lever
D in starting the upward movement of the
valve B; and I, the curved perforated deflect-
ing plate in the condenser A. The outer sides
or walls of the condenser A are made of iron,
and the inner side thereof lined with a thick
layer of wood, &, or its equivalent poor con-
duetor of heat or cold. The bottom valve B
is conical and opens outward and downward;
it is articulated to lever D, the fulcrum ot
which latter is at d’. The shorter end of lever
D is articulated to the plunger E, which lat-
ter is adapted to slide up and down within a
case, ¢/, which has V-openings ¢, which com-
mumcate with the water-tank G and has also
a bottom valve, ¢, which permlts the wa-
ter to enter from the tank G when the plunger
E is being started upward, and the V-open-
ings allowing the water to pass out as the
plunger sinks downward, until the said V-
openings are gradually closed. When the
valve B is blown open by the first puff of the
exhaust-steam the plunger E descends in the
case ¢/ until the V-openings are closed, thus
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checking it gradunally and at the same time
_the long arm of lever D strikes against the
elastic bearing H, and, rebounding, gives the
upward start to the plunger, and the further

depression of the said arm of the lever D and |

the consequent elevation of the shorter arm,
by the positive action of the cam C upon the
lever, closes the valve B, (See Fig. 1.) The
spring-valve I and its case are secured so as
to communicate with the upper end of the
condenser A, at a short distance above the
opening of the exhaust steam-pipe K. The
said valve is kept closed by a spring pressure
which is but little in excess of that of the at-
mosphere, and consequently will open and al-
‘low steam to pass out of the condenser A into
and through the exit-pipe J, when the press-
-ure of the steam in thé condenser A is but a
little greater than the pressure of the atmos-
-phere, and, therefore, during the entrance of
‘the first puff of exhaust-steam to clear the
condenser of air and water through the bottom
valve, the spring-valve F would open and pre-
vent the required downward passage of said
first puff, if the said spring-valve was not per-
manentlyheld downin the meantime. Toeffect
-this the sliding bolt ¥/ is provided and operated
by acrank, L, and articulating connecting-rods,
-so that before the first puff of steam enters the
condenser A the sliding bolt F is pushed over
the upper end of the spindle or stem of the
valve I, and thus holds the valve permanent-
ly down upon the condenser A and prevents
the escape of any steam through it until the
bottom valve B is closed, when instantly the
-bolt ¥/ is withdrawn, and so much of the sec-
ond portion of the steam retained in the con-
denser by the said valve F as may be found
sufficient to preclude the air and produce the
vacuum required. The pipe J is intended to
-enter the furnace-chimney and have a few spi-
ral turns therein to prevent the entrance of
cold air into the pipe, and thus prevent any
condensation of the steam therein. The plun-
ger K slides freely up and -down in a case, ¢/,
which is fixed in a vertical position on the
Dbottom of the water-tank G. A communica-
tion between the tank and the case ¢ is afford-
ed by V-shaped openings ¢”, (two of which
only are shown,) and also through a valve, ¢//,
in the bottom of the case ¢/, so that, as the
plunger moves downward in the cylinder ¢/, it
forces the water out through the openings ¢,
which latter becoming gradually smaller, the
plunger consequently descends more and more
slowly until it is stopped by closing the said
-openings, and at the same instant the longer
arm of the lever D, to which the plunger B is
articulated, strikes against the under side of
the elastic stop H, and, rebounding, starts the
plunger-Ii and consequently the valve B up-
ward, and the valve B then closing by a posi-
tive motion derived from the cam C, the water
entering through the gage-cock and the valve
¢’ and following the rising plunger prevents
the occurrence of any vacuum beneath the
plunger until the latter uncovers the V-open-
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ings and allows the water to enter through
them also. The jet-water deflecting-plate 1 is
punched with numerous triangular holes made
by cutting through two sides and bending the

“thus-divided metal in an inward direction,

so as to-afford stops whereby the impinging

' water will be deflected outward through the

said curved plate, and then the said plate se-
cured permanently by one of its edges to the
inner side of the condenser A, and finally
curved in an involute form, leaving an in-
creasing space between for the jet-water to
pass freely through the numerous perforations
as it is driven by the force of the jet (which
enters through the condenser tangentially)
over the inner side of the said deflector, and
thus distributed in the most favorable manner
for causing a sudden condensation of the
steam and the production of the vacuum re-
quired. The injecting-pipe M and its valve N
communicate with the valve-chamber #/ and
the water-supplying pipe O, which latter is
intended to communicate with any sufficient-
ly-elevated reservoir te force the water in a
rapidly-moving jet into the condenser at the
moment when the said valve N is raised for
the purpose, an air-chamber, 0/, being in com-
munication with the pipe O at a short distance
in advance of the valve N, which serves as a
cushion to receive the reacting force of the
current consequent upon the sudden closing
of the conical valve N, and also by reac-
tion to give inereased force to the current pro-
duced by the next opening of the said valve.
For the purpose of preventing the valve-
chamber #/ and that part of the pipe M which
is in immediate communication therewith from
becoming warmed by the steam as it passes
into the condenser A, a small pipe, O”, fitted
with a suitable regulating-cock, is to be ad-
justed to allow a small portion of the waterin
the said pipe M and valve-chamber #/ to flow
steadily out, and thus provide for a constant
accession of the cold water to the pipe M and
valve-chamber #/. The valve N is operated
immediately and alternately by the lever 4
and spring 5, which are connected to the main
driving-wheel Q by the intervening adjust-
able rod 6, lever 7, rod 8, crank-wheel 9, and
gear-wheel 10. The sliding bolt B/ is operat-
ed immediately by the lever 11, which is con-
nected to the said main driving-wheel @ by
the intervening adjustable rod 12, lever 13,
rod 14, lever 15, rod 16, crank-wheel L, and
gear-wheel 10, The valve B of the condens-
er A is operated mainly by the lever D, in
connection with the plunger E in the water-
tank G and the elastic bearing H/, the said
lever D being putin periodical motion through
the arm d’, rod 17, swing bar 18,-and cam C
on the shaft of the gear-wheel 10, The swing-
bar 18.is articulated to the lower corner of a
triangular piece, 19, the corner V of which is
pivoted to a stationary part of the frame of
the machine, while the corner W is suspended
from a spring, X, the tension of which latter
is adjusted by means of a serew-stem, Y, which
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bears upon the upper edge of the piece 19 at
any point near the said spring X. The object
of this device is to allow the upper end of the
swing-bar 18 to give or move inward toward
the cam side, when the machine is driven with
unusual rapidity for the purpose of relieving
the bar 18 of the rigidity which the impact of
the cam O would otherwise encounter under
an unusual speed. '

I claim as my invention— :

1. The devices consisting of the lever D,
plunger E, water-tank G, and elastic bearing
H, or their equivalents, in combination with
the valve B, the said devices being arranged
to operate together, substantially as hereinbe-
fore described, for the purpose of periodically
closing the said valve B by a positive motion,
and also allowing it to be periodically opened

by the first puff of the exhaust-steam entering
the condenser, substantially as hereinbefore
set forth.

2. The spring-valve T, in combination with
the upper end of the condenser A, substan-
Iiiially as and for the purpose hereinbefore set

orth,

3. The perforated curved deflecting plate I
within the condenser A, in combination with
the tangential jet-opening therein, the said
parts being constructed and arranged to op-
erate together substantially as and for the pur-
pose hereinbefore set forth.

JOHN HOUPT.

Witnesses:
Beny. MORISON,
W H. MORISON.




