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To all whom it may concern.:

Be it known that I, LOUIS SCHUTTE, a c¢iti-
zen of the United States of America, resu:hng
in the city and county of Phlladelphla,, in the

State of Pennsylvania, have invented a cer-.

tain new and useful Improvement in Con-
densers, of which the following is a true and

- exact description, reference being had to the

IO

~ adischarge-tube.
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35

45

accompanying drawings, which form a part
thereof.

My invention relates to that class of con-
densers commonly known as ‘‘ water-jet” or
“‘induction” condensers and which are char-
acterized by the presenceof a combining-tube
throngh which the water-jet passes and into
which the exhaust-steam enters to be brought
in contact with the water and ejected thr oucrh
- In condensers of this kind
water can be raised to a considerable height
by the action of the vacuum created by the
jet, and when once established an energetic

jet action is maintained, the steam being
drawn in by the sucking and condensing ac- |

tion of the water. Suchcondensers, however,
particularly when the water-supply has to be
drawn up to the condenser, are more or less
troublesome to start in operation, and the
object of my invention is to provide means
whereby the water-jet can be established more

rapidly and conveniently, as well as with less

power, than has heretofore been the case.
Particularly, however, Iaim to provide means
for starting the condenser in action by the ac-
tion of the exhaust-steam and preferably to
malke thestarting of the condenser automatie,
so0 that 1t stopped for any cause, accidentally
or otherwise, it will at once resume proper
action.

The leading feature of my invention con-
sists In provldmn‘ a valve by which the free
admission of steam to the combining-tube of
the condenser can be partly, as well as wholly,
cut off when it 1s desired to start the con-
denser, and in addition to this valve I provide
means whereby a water-jet, through the con-
denser can be established by the aid of the
increased pressure of the exhaust-steam due

- to the closing of said valve and a vacuum or

potential vacuum also established before the

valve 18 opened and the exhaust-steam ad-
mitted to the condensing-tube.

My starting device consists of a supplemen- |

| Fig. 3 is a similar view showing the cut-off

| tal combining-tube with, of course, commu-

nication with the water-supply pipe and a
steam-jet leading from the exhaust-conduit
opening to the condenser and from that por-
tion of said conduit which is on the admission
side of the cut-off valve, the action of the cut-
off valve being obviously to cause back pres-
sure in the exhaust-steam conduit which will
raise the pressure of the steam to any desired
point at which the supplemental steam - - jet

‘and combining-tube will operate effectively.

Another important feature of my invention
is the provision of means whereby the cut-off

valve is opened by the creation. of a vacuum

of determined amount in the condenser, and
in its more perfected and entirely automatic

55
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fo/m I control the cut-off valve entirely by -

4He vacuum, causing 1t to close if for any rea-

son atmOSpherlc pressure or pressure higher
than a determined amount exhausts in the

condenser and to open when the condenser-

vacuum attains a determined amount.
- Referenceisnowhad tothedrawings,which
illustrate my invention in various modifica-
tions and as applied to various well-known
types of induction-condensers, in which—
Figure 1 is a sectional elevation of a con-
denser provided with my improvements in
their most perfect and complete form. Fig.
2 illustrates the application of my improve-

ments to a somewhat different form of con-

denser and with appropriate modifications.

va,lve arranged to be actuated by hand only
and also 111ust1at1nﬂ' certain modifications in
the construction of the supplemental jet ap-
paratus. Fig. 4 is a view of a condenser of
oenerally 81m11a1 type to that illustrated i in
Fig. 1, showing the presence of two cut-o
va,lves, one haud-operated and the other au-
tomatic, the automatic valve being situated
in the exhaust—steam pipe of the condenser.
Figs. 5, 6, 7, 8, 9, and 10 are additional views
showing various modifications in the form of
the condenser and in the details of the ap-
plication of my invention’thereto.

A indicates the opening for exhaust-steam'

leading into the condensmo body, (indicated
at A’ )

B indicates the combining -tube, and as
illustrated in Kigs. 1 to 3, mcluswe 18 of a

type in which it extends t_hrough the body A"
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of the condenser,

top and numerous oblique openings being

formed through its sides for the entrance of

steam. In Figs. 9 and 10 the combining-tube

B 1s of a difierent but equally familiar type,
being situated below the condenser-body A’,
the exhaust-steam entering its top through

one or more nozzles and meeting there the

water-jet, which also enters at its top, the
water and steam combining as they pass
through the tube.

Cin all cases indicates the water-supply
pipe, and C? the nozzle through which the
water enters the combining-tube, the nozzle
being of different forms, as indicated in dif-
ferent views. In Figs. 1l and 4 there is an in-
dependent combining-tube C’ situated above
the nozzle C? and forming during the normal
operation of the condenser a mere conduit
for water on its way to the nozzle C°. Its use
is as a combining-tube in the starting of the
injector and will be fully explained.

D, Fig. 1, is a passage formed in the walls
of the conden ser-body leading from the waste-
water pipe G or from below the discharge-
tube of the condenser and serving, in the con-

struction shown in this view, a double pur-

pose—viz., to maintain atmospheric pressure
in the lower part of the ecylinder K® and also to
serve as a waste-water pipe opening from the
chamber C3, as will be hereinafter described.
The similar passage marked D in the con-
struction shown in Fig. 2 serves only to
maintain atmospheric pressure in the lower
part of the cylinder K* The pipe marked D?

“in Fig. 4 serves the same purpose as the pas-

sage D in the figures before mentioned in so

faras serving as a waste-water conduit in the

chamber C®is concerned. In Fig. 6, again,
the passage marked D?® serves the same pur-
pose as the passage D in Fig. 2, leading from
below the discharge-tube to the cylinder K?,
and although it is here shown as entering the
top of the cylinder instead of the bottom
it will be seen that it performs precisely the
same function, the cylinder being reversed.

D', Figs. 1 and 4, indicates an upwardly-
opening valve which permits the flow of water
from the chamber C° into the passage D or
pipe D?, but closes on the establishment of a
vacuum in the chamber C°.

K, IFigs. 1 and 4, indicates a spindle such as

1s commonly used in condensers of the type.

illustrated in these -ﬁgures, the portions E
and E° regulating the size of the orifices at
the top and bottom of the condensing-tube

and the spindle being longitudinally ch,]u%t-_

able, as shown in Iig. 1, by the action of the
hand-serew E3, while in Fig. 4itand the sleeve-
valve are adjusted by the lever N2

I is the discharge-tube, into which the com-

bining-tube leads. In the construetionsillus-
tr a,ted in Ifigs. 6,7, and 8 this combining-tube
(here mar Ledf) is made also to serve the pur-
pose of a cut-off valve, as will be seen, and
will be hereinafter deseribed.

the water-Jet entering its | |

{ purpose as the others, while at f, I

discharge-tube.
H, Fl agg. 1, 3,4,5,6,7,8, and 10, indicates

a hlgh pressme stea,m or W-::L'tel supply pipe

leading to the condenser and by which live

steam can be admitted to start the apparatus,
In each case the live steam passes to a jet,

G is. tlle waste-water plpo leading from thé _

70

(indicated at H’,) which may be of the vari-

ous forms shown or of any convenient form,

in all cases being so placed and arranged as
to act as a suction-—jen to induce a vacuum 1n
the supply-pipe C, and thereby draw water
into the condenser.
two live-steam pipes, one entering at the top
of the condenser and the other supplying a
jet (here indicated at /') leading into a com-
bining-tube H¢% situated in a portion of the
waste-water pipe G, avalve O being provided,

so that when the vacuum is established in the
portion of the waste-water pipe nearest the
condenser the valve will close and a vacuum
thus be established through the discharge-
tube of the condenser to the water-supply
pipe. Of course as soon as a flow of water 1s
established the live steam is shut off, and the
water will then flow freely through the dis-

charge-pipe, the valve O offering no obstacle
to it.

I have indicated at H? a steam-cham-
ber through which the live steam passes on
its way to the nozzle H' and into which also
opens a passage J, as indicated in Iigs. 1, 3,
6, and 8, or a pipe J', as indicated in Figs. 4,
5, 7, and 10, the passage or pipe 1n each case

Jeading through the exhaust-steam pipe on

the admission side of the cut-off valve, to be
hereinafter described, and beilng provided

_with a valve I,which opens to permw the pas--

.sage of exhdust steam through the passage or
pipe to the chamber H? but closes against
passage of fluid in the opposite duecbmnl
The function of the passage or pipe, which
are the full equivalents for each other, is to
supply exhaust-steam to the starting-nozzle

H’, and the said starting-nozzle may be ex-

clusively supplied with the exhaust-steam, as

is the case in the construction shown in Fig.

2, where the starting-nozzle is indicated at
H3, also in the upper part of Fig. 5, where the
starting-nozzle is also indicated at H? and in
Fig. 9, where I have also used the symbol I1°
to mdwate the starting-nozzle. At K, Figs.

" In Fig. 4 I have shown.
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1, 2, 3, and 4, 1 have 1llustrated a cut off |

Vd,lve made in the form of a sleeve surround-
ing the combining-tube B, and whereby the
sald combining- tube can be wholly or partly
closed to the dd mission of exhaust-steam. A€t
k, Figs. 4 and 5, I have indicated a cut-off
valve serving the same purpose as the sleeve-

valve K, but situated in the exhaust-steam

120

125

conduit, or rather between it and the con-

denser-body. A valve similarly placed 1s in-
‘dicated also in Fig. 10, although not shown
in detail. At K=*, Fig. 9, I have illustrated
still another modlﬁeatlon in the construction

of the cut-off valve adapted to serve the same
figs, 6, 7,
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valve.

effective operation. _
the above-described construction, the con-

615,914 o . 3

and 8, I have shown methods of construction
by whlch the discharge-tube of the condenser
1S made lonﬂ*ltudlnally movable on the inside
of the combining-tube, so as to serve not only
as a discharge - tube but also as a cut-off
The primary function of all the V-
rious m0d1 cations illustrated and above re-
ferred to is to serve as a cut-off valve where-
by the free admission of the exhaust-steam
to the combining-tube can be checked to any
desired extent.

In the constructions shown in Figs. 3 and
4 the sleeve-valve K 1s actuated by a rod N
and hand-lever N=® by which, as is plainly
indicated, the valve can be raised or lowered
to any desired position. 8o, also, in Kigs. 7
and § the discharge-tube f, acting as a cut-ofi
valve, is actuated by hand-lever N=, acting
through a link N° In all the other construc-
tions illustrated the action of the valve 1s
antomatic. Thus, referring first to Fig. 1, 1t
will be observed that a piston K'is secured
to a sleeve-valve K and arranged to work in
a cylinder K2, said cylinder communicating
at the top through a small orifice K° with
the chamber A’ of the condenser, and the
upper part of the cylinder also communicat-
ing through a small orifice X* (here shown
as formed through the piston) with the com-
bining-tube B. In thisconstraction an open-
ing K° leads from the lower part of the cyl-
inder into the passage D, having for its func-

tion the admission of atmospheric pressure.

to the under side of the piston. ILand L’are
threaded adjustablerods serving toregulate

the effective opening through the ports or.
- passages K° and K°.

In this eonstruction an
adjustable rod N', operated by a hand-lever
N? serves as a stop to regulate the height to
which the piston K' and the sleeve-valve K
may rise, thus of course regulating the ex-
tent to which the combining-tubeshall be 1in
It will be seen that by

denser not being in use, the piston K'-and

valve K will move downward, closing the con-

nection between the combining-tube and the
body of the condenser.. In this condition ex-
haust-steam under small pressure will enter
the upper part of the cylinder K* and add
1ts pressure upon the top of the piston to
hold the valve closed, a certain amount es-
caping through the small -orifice K*.
exhaust-stea,m being unable to enter the
combining-tube will issue in restricted quan-
tity through the nozzle H° and also raising
the valve I will pass through the channel J
and chamber H" to the nozzle H', creating a

vacuum both in the discharge-tube F and in

the combining-tube C’, the  energy of the
jets increasing as the pressure of the exhaust-
steam rises in the exhaust-steam conduit un-
$1l sufficient suction is inserted to draw in
the water through the water-pipe C, and to
prevent the water column being checked
when established I provide the chamber C3,

with its valve D', through which the water

The

| chamber C? to the pipe G.

| can escape freely through the passage D to

the waste-water pipe . 1t 1s of course ob-

vious that in starting the condenser in this

way the vacuum is created in the inside of

‘the combining-tube and of the sleeve-valve
K.surrounding it, in consequence of which

the steam contained in the cylinder K? is
drawn out through the port K* more rapidly

70

75

than it is supplied by steam entering through

the port K?, in consequence of which a vacuum

is established in the cylinder and the piston

K'drawn up, raising the valve K and gradu-
ally opening the combining-tube to the ad-
mission of steam from the exhaust-pipe, said
steam being at once condensed by the water

8o

passing throun'h the combining-tube and the -

apparatus bemcv thus a,utomdtleally brought
intofull wor km o condition,whereupon by rea-
son of the vacuum established in the body A’
of the condenser the valve I closes and the jet
through nozzle H' ceases to operate. It will
also be obvious that the valve D’ will auto-

matically close by reason of the fall in pres-

sure in the chamber C® as soon as the con-
denser 18 in- operamon | |

In case it is desired to use live steam in
starting the condenser the valve in the pipe
H is opened, whereupon the steam will pass
through the chamber H? to the nozzle H', the
valve I of course closing under the pressure
of the live steam, but otherwise the appara-
tus workingasabove described, the live steam

being of course cut off as soon as working

condltlons are established.

In the construction shownin Fig. 2 the con-
ditions affecting the automatic Operatlon of
the sleeve-va_lve are substantially the same as
in Fig. 1, the main difference being that in
Fig. 2 reliance for starting the injector into
operation is placed entirely in the nozzle H>,
formed between the end of the combmmn‘-
tube and the discharge-tube I.

In the construction shown in Fig. 3 the clos-

‘Ing and opening of the sleeve-valve Kisinno

sense automatic, but dependententirely upon
the manipulation of the hand-lever N*. The
starting of the apparatus, the valve K being
closed, re:aults from the passage of a steam-
jeb sither through the live-steam pipe H and

through chamber II? into nozzle I’ or the pas-

sage of an exhaust-steam jet through passage
J, valve I, chamber H? and nozzle H'.

In the consbruemon shown in Fig. 4 the

sleeve-valve K isused simply as an adJustm o
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valve to regulate the effective exposure of the

combining-tube to the body A’ of the con-
denser.
sufficient length to ent1re1y close the passages
leading from _the body of the condenser to the
combining-tube, and the lowermost passages
might therefore serve the purpose of the noz-
zle H? in Ifigs. 1 and 2. Inotherrespectsthe
construction of the condenser proper is sub-
stantially the same as shown in IFig, 1, ex-
cept that. in place of a channel D a waste-

water pipe D?is employed to lead from the

As here shown, the sleeve 1s not of

125
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In this construe-
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tion also anotker starting-nozzle is provided |

- at HY, and the automatic starting of the con-
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denser without reference to the position of
the sleeve-valve K is provided for by means
of the cut-off valve %, to which is connected
a piston X&', working in a cylinder k°, a re-
stricted port £° leading from the admission
side of the exhaust-steam conduit into the
cylinder %* and another restricted port s*
leading from the said cylinder into the de-

livery side of the exhaust-steam conduit and.

being hence in free communication with the
1n81de of thecombining-tube. It will be seen
that the construction of the valve % and pis-
ton k' is such as to substantially balance the
valve against pressure in the exhaustssteam
pipe. DBelow the valve & and attached to
said valve is a piston k°, working in a cylin-

der £° the lower portion of which communi-

cates through a pipe &7 with the waste-water
pipe (, the purpose of this connection being
to insure the existence of atmospheric pres-
sure on the under side of the piston %° and
the dimension of the said piston being such
as to be nearly of equal area to the lower ex-
posed area of the valve &. The condenser

being out of use and the valve & closed the

admission of exhaust-steam to the exhaust-
steam conduit will, by reason of the balanced
construction of the valve, not tend to open it,
while at the same time the exhaust-steam en-
tering the cylinder £* and acting upon the
valve /' will tend to hold the valve to ifs seaft.
The exhaust-steam, however, passes through
the pipesJ’J’ to the nozzles ' and ', estab-
lishing a vacuum, as heretofore explmned
and drawing a column of water through the
inlet C cmd through the combining - “tube.
The vacuum estfl,bhbhed of course ettend&
from- the body A’ of the condenser and into
that part of the exhaust-steam conduit lying
on the delivery side of the valve £. Owing

to this vacuum the steam in the cylinder £*

is drawn out through port i* and the piston
k' caused to move upward, raising the valve
J;, the balancing-piston &? p1 even tmfr the vac-
uum from holding the valve I to its seat.
The exhaust- Steam then passes freely to the
combining-tube and the condenser is in full
oper ation.,

Referring next to Iﬂﬂ* 5 the construction
of the automatic mlve is here sabstantially
the same as in Fig. 4, except that the balanc-

ing-piston %£°is situated above the valve ke, as
is also the ecylinder 4% The pressure exist-
ing on the delivery side of the valve k is ad-
mitted to the upper part of the eylinder A°
through a port /%, while from the under side
of the piston extends the pipe k7, leading to
a point in the waste-water pipe or its connec-
tions at which atmospheric pressure prevails.
It will thus be seen that the valve and its at-
tachments are substantially identical in mode
of action with those shown in Iig. 4. In
this construction also the raising of the water

column and starting of the condenser are ef-
fected partly through the action of exhaust- |

steam passmn* throun'h the upper pipe J ' o
the nozzle H® and pmtly through the action

of exhaust-steam passing thr 0119;11 the lower
pipe J' and the chamber II? to the nozzle I

at the lower end of the combining-tube. 1
have marked this particular nozzle with the
symbol H', because it is shown in connection
with the chamber H?, into which leads a live-
steam pipe L, as Well as an exhaust-steam
pipe J'. -

Referring next to the construction shown
in Fig. 6, in which the combined discharge-
tube and cut-off valve mdmated at /18 pro-
vided with a piston K', working in the cylin-

der K? from thelower portion of which leads

a small port K% connecting through a chan-

nel M with the body A’ of the condenser

through small port M?and also with the tube
M’, opening into the top of the combining-
tube, as shown, the top of the ecylinder K-
connects by a small port K° and channel D3,
leading therefrom, with a part of the Wa,ste-

water conduit in which atmospheric pressure
prevails. N*is a finger attached to a rack
n', which is raised and lower ed by turning a
pinion #°, the finger serving, if desired,.to
raise the valve f,80 as to close connection be-
tween the combining-tube and the body of
the condenser except through the nozzie indi-

cated at I1® and here shown as at the top of the
combining-tube. The finger N* principally
serves, however, as a 1efrulabmms.mp to de-
termine how far the valve 7 shall be permitted

75
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to uncover the steam-ports leading to the

combining-tube. In thisconstruction when
it is desired to start the condenser the ex-

haust-steam is turned on and, entering the

body A’, communicates its pressure through
the port M?, passage M, and port K*to the eyl-
inder I{? and the under side of the piston I,
as a result of which the tubular valve fis
thrust upward, closing all communication be-
tween the combining-tube and the body of

105

I1IO

the condenser, leaving it only free to pass

through the nozzle II° at the top of the com-
blnmn*-tnbe and the nozzle ', leading into
the jet C°. The jets thus established raise
the water and establish a water-jet through
the tubular valve 7, in which also an increas-
ing vacuum is established, which communi-
cates through the pipe M', passage M, and
port K* with the nozzle of the cylinder I{* and
draws the piston K' downward, uncovering
the steam-ports leading into the combining-
tube and putting the condenser into oper-
ative condition, the tubular valve f serving,
of course,as a d1scha,1 ge-tubein its lowerm ost
position. |

In the construction shown in Fig. 7 the
tubular valve and discharge-tube ]‘ 18 oper-
ated solely by hand, whlle the starting-jets
are established thr ouo'h the nozzles H’ and H?,
both connecting with pipe J', which of course
leads from the admission side of an auto-

matic valve such as is mdlc%tea 111 I‘lﬂ' 5, it

such a valve 1s used.

115

IZ20

123

130

In Fig. 8 the valve and discharge-tube fis.-
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also worked solely by hand, the starting-jets | the

here being established th rough a nozzle H3 at
the top of the combinin o-tubeand anozzle H'.
In Fig. 9 my invention is shown appiied to

a form of induction-condenser differing con-

siderably in structure, though not in princi-
ple of action, from those shown in former fig-
ures. The cut-off valve (here indicated at
K*) cuts -off the passage of exhaust-steam

through the annular nozzle, which I havein-

dicated at b, causing it to pass through the
nozzle H?, lying inside of the nozzle { and of
proportions which enable 1t to act as a start-
ing-nozzle, but not to freely discharge the en-
tire volume of exhaust-steam. ' The valve is
connected by standards %° with a piston &/,
working in cylinder %°, into which, as before,
lead restricted ports &% and k* one from the
admission and the other from the delivery
side of the valve. The balancing-piston A°,

with its cylinder £° and the passage k&5, lead-
ing to the upper portion of the said cylinder,

are substantially the same as are indicated
in FFig. 5; but in place of connecting the un-
der side of the piston with the waste-water

pipe I here show a connection i leading di-

rectly to the atmosphere, an upwardly-ex-

tending connection k! being provided, into

which water is led to run from a pipe £, k'?
being a waste-water spout. 1t will be clearly
seen that the valve K* will seat itself when
the condenser is not in use and will remain
seated atter the exhaust-steam is admitted to
the valve-casing until the vacuum established
by the jet through nozzle H® creates a vacu-

um in the combining-tube -3, which is com-

municated through nozyle b and restricted
port ! to the eylmdel k*, and, acting upon
the piston %', lifts the valve 759 permlttmﬂ*
the exhaust-steam to pass freely into the noz-
zle b and establishing full action in the con-

denser.

The construction indicated in Fig. 10 is of
the same general character as that in Fig. 9,
except that I have here shown the same con-
denser as would be constructed where an au-

tomatic valveis provided outside of the con- .

denser-body, as indicated, fer instance, in
Fig. .

Tt will be understood {from what I have said
and the various modifications illustrated in
the drawings that my invention is not de-
pendent on details of construction, but con-
sists in the application of the cut-off valve
and starting-jets to an induction-condenser
in any-convenient form, though preferably
by such mode of construction as will make
the starting of the condenser automatic in
the manner fully described.

Having now described my invention, what
I claim asnew, and desire to secure by Tetters
Patent, 1s—

1. 111 an mduemon -condenser, a valve ar-
ranged to temporarily cut off the flow of the

xhauSL steam to the combining-tube in com-
bination with means for estabhshmfr a flow
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flow of exhauét-steam thereto is checked
and valve - opening mechanism as specified
actuated bythe vacuum in the condenser and

whereby said valve is opened and the ex--
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haust-steam freely admitted to the combin-

ing-tube when a determined vacuum is af-
tained.
2. In an induction-condenser a valve ar-
ranged to temporarily cut off the flow of the
exha,ust-steam to the combining-tube in com-
bination with means for establishing a flow
of water through said combining-tube while
the flow of exhaust-steam theretois checked,
a piston connecled to the valve whereby it
can be opened and closed, a eylinder-wherein

‘sald piston works and restricted orifices lead-

ing intosaid cylinderfrom theexhaust-steam
conduit and from the condenser substantially
as specified and whereby the pressure of

steam in the exhaust-conduit is transmitted

to the cylinder and acts to move or hold the
piston in position to close the valve until the
rising vacuum in the condenser exhausts said
steam from the cylinder and drawing up the
piston raises the valve connected therewith.

3. Inan induection-condenser having amain
and supplemental combining-tube, a valve
adapted to temporarily interrupt the flow of
exhaust-steam to themain combining-tube, in
combination with means, as specified, where-
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by a steam-jet can be established through the -

supplemental combining-tube and a flow of
water therethrough thereby established and

ated by the vacuum 1n the condenser where-
by the valve closing the main combining-tube
is opened when a dete1 mined vacuum 1s at-
tained.

4. Inan 1nduct10n~condenser having a main

and supplemental combining - tube, a valve

adapted to temporarily mterrupt the flow of
exhaust-steam to the main combining-tube
and a passage not closed by said valve leading
from the exhaust-steam conduit to the sup-
plemental combining-tube whereby a steam-
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valve-opening mechanism as specified actu-
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jet having the energy of the back pressure es- -

tablished by closing the main escape-passage
for the steam, can be established through the
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condenser and a flow of ‘water therethrough

established. ) _
5. Inaninduction-condenserhavingamain

~and supplemental combining-tube, a valve
adapted to temporarily interrupt the flow of
exhaust-steam to the main combining-tube, a

passage not closed by said valve leading from
the exhaust-steam conduit to the supple-
mental combining-tube whereby a steam-jet,
having the energy of the back pressure estab-
lished by closing the main escape-passage for
the steam, can be established through the
condenser ‘and a flow of water therethroutrh
esmbhshed, a piston connected to the v&lve
whereby it can be opened and closed, a cyl-
inder wherein said piston works and restricted
orifices leadinginto said cylinder from the ex-
haust-steam conduit and from the condenser

of water through said combining- tnbe Whlle | substantially as specified and whereby the
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pressure of steam in the exhaust-conduit is-

transmitted to the eylinder and acts to move
or hold the piston in position to close the
valve untiltherising vacuumin the condenser
exhausts said steam from the cylinder and
drawing up the piston raises the valve con-
nected therewith.

6. Inaninduction-condenser havingamain
and supplemental combining-tube, a valve

adapted to temporarily interrupt the flow of

exhaust-steam to the main combining-tube,
and a passageindependent of the body of the
condenser not closed by said valve leading
from the exhaust-steam conduit to the sup-
plemental combining-tube whereby a steam-
jet having the energy of the back pressure

‘established by closing the main escape-pas-

- sage for the steam, can be established through

the condenser and a flow of water there-

through established, a non-return valve as'I
situated in said conduit, a piston connected

to the valve whereby it can be opened and

closed, a cylinder wherein said piston works
and restricted orifices leading into said cyl-
inder from the exhaust-steam conduit and

from the condenser substantially as specified

and whereby the pressure of steam in the ex-
haust-conduit is transmitted to the cylinder
and acts to move or hold the piston in posi-
tion to close the valve until the rising vac-
uum In the condenser exhausts said steam

from the cylinder and drawing up the piston

raises the valve connected therewith.
' LOUIS SCHUTTE.

YWitnesses:
D. STEWART,
- EDcArR W. LAXNK.
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