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JOHN HOUPT, OF SPRINGTOWN, PENNSYLVANTIA.

Letters Patent No: 111,937, dated February 21, 1871.

IMPROVEMENT IN STEAM-ENGINES.

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

I, Joux Houet, of Springtown, in the county of
Bucks and State of -Pennsylvania, have invented cer-
tain Improvements in Steam-Engines, of whicl. the
following is a specification.

Nature and Objects of the Invention.

My invention relates to the combination of & pla-
ralty of low-pressure engines with a high-pressure

eylinder, having a steam-dividing self-clearing jet-.

condénser and a stperheater between, in-sach a man-
ner that the portion of steamn which passes freely
through the dividing-condenser will be made sufficient
to operate the low-pressure engines; ‘the object of
my invention being to economize fuel in-the running
cf steam-engines.

Description of the Accompanying Drawing.

Figure 1.is" a vertical central section of a steam-
cylinder in communication with a self-cleaving jet-
condenser, hot well, and superheater.,

TFigure 2 is substautially a duplicate of fig. 1.

Figure 3 is also substantially a duplicate of fig. 1,
with the exception of the superheater. -

Figure 4 is a modification of fig. 3, with the addi-
tion of an air-pump and superheater.

The superheater of fig. 1 is intended to be con-
unected with the steam-cylinder of fig. 2, and the
superheater of fig. 2 is intended to be connected with
the steam-cylinder of fig. 3, the first puff of its ex-
haust steam either escaping at-the waste pipe, or en-
tering ‘the superheater of fig. 4, as will be explained.

General Description.

My present invention consists, substantiauy, 1 a
combination of a series of the steam-cylinders, sclf-
clearing jet-condensers, and superheaters of steam,
described and set forth in the patents granted to me
dated May 18, 1869, April 19, 1870, and reissned
May 31, 1870, July 19, 1870, and the application “al-
lowed” July 16, 1870, with snch modifications as the
said hereinafter described combination rendered nec-
essary and proper.

A. B C represent respectively the first, second, and
third steam-cylinders; :

-D B F, their respective self-clearing jet-condensers;
and

G H, the respective superheaters of the steam
coming fiom the cylinders A and B.

Although the mode of operation of the several
steam-cylinders-and self-clearing jet-condensers here-
in sét forth have, substantially, been desciibed in the
specifications of my reissued patent dated May 31,
-and application allowed July 16,1870, it is considered
proper to again explain the operation in the present
combination in view of the final result.

The steam is supposed to enter A. at, say, fifty

pouunds’ pressure to the square inch above that of -the
atmosplere; to enter B at, say, fifteen pounds’ press-
ure to the square inch above the atmosphere; and
to enter C at, say, five pounds’ pressure to the square
inch above the atmosphere; and on leaving- the con-
denser I to escape into the external "atmosphere
through the escape-pipe I, see fig. 35 or to enter the
superheater H, to supply steam-cylinder O, at; say,
one pound to the square inch either above or below
the pressure of the atmosphere. The modification
shown in fig. 4 is, substantially, an ordinary low-press-
ure cngine arrangement, for the purpose of wutiliz-
ing the exhaust steam, which, at or above the press-
ure of the atmosphere, would:otherwise escape through .
the waste-pipe I of fig. 3.. _ -

The water of condensation flows into the respective
hot wells d' ¢ and f of figs. 1 2 3, and from thence
into the respective reservoirs I, M, and N, and from
the first-named one, I, the steam-generator -‘may be
supplied with a sufficiency of hot water, .

The operation of the sclf-clearing jet-condensers
and superheaters, represented in figs. 1 and 2, will
Le precisely alike, and, therefore, an explanation of
the operation’of the one will serve as an explanation of
the other. , .

The operation of the valve d” divides the exhaust
steam coming from the cylinder A into two' portions,
the’ first portion passing freely down through the
condenser D and thence into the superbeater G,
from which the next eylinder B will be supplied .with
steam ab a reduced pressure; and the secoud portion,
being arrested and condensed to produce the required
vacuum before the piston, is afterward discharged with
the water of condensation down. into the hot well &,
and from which it flows by gravitation into the reser-
voir L. ' ]

‘Lo be more explicit, suppose the piston of cylinder
A,-moving in its course upward, arrives at o near the
upper end of the cylinder. Now, the exhaust-valve
1 aud the jet-valve @” having just been closed, and
the exhaust-valve 2 commencing. to open, allow the
high-pressure exhaust steam from beneath the piston
of the cylinder to escape through tlie exhaust-valve
2 into the self-clearing jet-condenser D, and imme-
diately on the said jet-condenser becoming sufficiently
filled with the exhaust steam to destroy the vacauum
existing therein the valve @' thereof opens and al-
lows the contained water of condensation to drop
down into the hot well &, and by the time the piston .
of ‘the eylinder A artives at o o, or near to the top of
the upward stroke of the piston, the valves 2 and.d”
will be fully opened, and the . condenser D will cleae
Itself of all the condensing water and air which may
have accumulated therein from the previous conden-
sation, and by the time the crank on -the miain shaft
of the engine (not shown) has passed the dead-center,



and the piston has retured to o on its downwald
stroke, the first puff or main portion of the exhaust
steam will have passed out from under the piston and
through the open valves 2 and 4° in its conrse

through the self-clearing jet-condenser D into- the.

superheater G. The valve @ mow closes, and the.
jet-valve d” opens and throws a copious. jet-spray of
cold water into the condenser D, and thus eondenses
. the remnant or second portion of the exhaust steam,
and ploduces immediately the required vacuum be-
fore the piston, -and so on.

The superheater G is hemted by the small furnace

0, by which it is supported and'inclosed; and the
pipe P which conducts the steam from the condenser
D mto the superheater G, has its outlet end curved
obliquely downward and later. ally, so as.to discharge
the steam spirally downward into the superheater,
and thus favor the required general distribution there-
in of the steam fo.be superhewted

The pipe P is also provided with scuety-valves Q
and R, to prevent the possibility of' an explosion or
col]apse of the superheater.

The- superheater G conneets; by the pipe 8, di-
rectly with the supply-valves of the st@am—cy]mdel
B, and the superbeater H connects; by a pipe, T,
dlrect]y with the supply- valves of the steam-cylmdex
C, and the first or main portion of the exhaust steam
from the cylmdex C escapes into the open air through
the waste-pipe 1.

A hot-air valve, ¥, is attached to a pipe, wlnch, at
one end, commuqlcates with the interior of the second
superhe'mtel H, while the. other end (not shown) is
intended to extend spirally upward through the chim-
ney of the furnace of the superheatér G, or any other
farnace chimney, whereby it may be kept hot, and to
connect with an (m-forcmg pump, in such a manner

that the superheater H may, by the hot air, be kept-
sufficiently heated without its special furnace, if de-

sired to further economize in‘fuel. .

It is estimated that, if the cylmdel ‘A works ab
fifty pounds hwh-plessme, the pressure in B will be
about fifteeti pounds, the pressure in C five pounds,
and the pressure at the waste-pipe I one ponnd or
less ’
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“For the purpose of utilizing this waste of one
pound to the square inch in'the escape-pipe I, and of
affording the advantage of a vacuum, the apparatus
shown in.fig, 4 m'l,y he attached by its pipe I’ to the
wagte-pipe T of fig. 3 -

This apparatus (ﬁtr 4)is a modification of the ap-
paratus shown in figs. 1 and 2, in so far that 'an air-

pump takes the phce of the superheatel and pro-.
duces an exhaust of the dir and water in'the conden- -

ser in the same manner as in the ordinary low-press-

ure engine, and thus renders available the remnant .

of steam which otherwise \vllI escape -through the
waste-pipe I of fig. 3. v

Tt will be undelstood \Vlbhout farther descupmou :

or explanation, that the combination described and
set forth will, in 'view of the amount of work: derivable

therefrom, gleatﬂ_y economize the fuel mqulred to-

keep the same i1l motion.

As a modification of the low- -pressure engines,,

shown in figs. 2-and 4, the superheaters therein may.
be dispensed with, fm the sake of economy, by en-
larging the superheater G of fig. 1, so0 as to render it

capable of allowing a suﬂicmut expzmsmn of its con--

tained steam-to operate, at a pressure -of, say, five
pounds to -the square inchy-a series of low-plessule
engines, constructed subsl:'mtl'm) as 1epresented m
fig. 3. :

C ltmu

I cla.lm as ny invention—

T'he. combination of a plumhty of Iow*plessme en
gmLs with & primary high-pressure steam-cylinder, A;
receiving its steam from ¢ any suitable steam-genemtm,
and laving a steaih-dividing self-clearing jet-conden-
ser; D, and a super hea,tel, G, communicating De-
tween it and: the several low-pressuu, engmes, and
operating togetlier; substantially as and for the pur-

pose herembefme seb fox th and descubed

" JOHN HOU‘ET

Witnesses:- :
BeNJ. MORISON, -
WM. H. MORISON. -




