STEAM JET CONDENSER.

(No Model.)

1885.

¥

Patented Nov. 10,

b
r—
 —

No. 330,1'7.

AN — -
Yrrrerrdl AR AR AR AR

S z l'..“n — — AT AR .r##ffd.ﬂ?.ﬁ?fff/
R N NN . 00NN NI IAT A SAATILATALTLE TAS AT VR R AR LA LA A A R —-varan .\j/

| e—— e R Ny I

- K] Lo o 1 e P PP P AP AL P A I 3 o P i A0 i AP B B AP o O o i A A Y \ﬁ\\h% %% %ﬁi‘\\t\lﬁ\‘\

A—

QO

I
SRllv
LY s R P

; ; : : #2
- ) — I ! ﬁ.ﬁ\. H T .‘l.m_.nl.l.\.“.l..l.l_...l_...i.l_..l_‘.‘.u m.“.....‘_.l...l._.‘.l.t‘\l_:‘\\““‘i“\.\\a\.\.“h\_‘h F oA S I FEEY F R n‘.\k\g ﬁ\%ﬂhﬁ%&%\“\‘t\\ .\...\...‘_.._‘.._\...\._.\_. sl
R g AT T T R vy P ——

"]
].‘ DU A T R AR LT A R T T B T A I s ARSI, ffffffﬁffgé%

o Y " 4”8 "% &7 o - Il.l.._‘
BN ./4 \M\ it / ‘\m AL AR AU A A A R R N h&\;\\
P NI m.___. ./Hﬂﬂif.ffdfffgiiﬂfﬂﬂﬁfﬂfifﬂ#ﬂ#ﬂrﬁffffﬂfdﬁfffﬁEIWV/ X R m -

—
==

= N
e

.i_._....!...r/r
NN

w

% ﬂ, i _
..@..h\h\\\\.“___ ORI A A S AR AT A

. £ .
% 1N N AN,
H/, AN #ffﬂ##ﬂfffﬂ.rff#&r@ .m&nuw\\h\\.‘\\h U/%Jr
e\

[
~ETINCe i ‘

<

=

\ﬁiﬁi’iﬁ\\\ﬁ.\\.\\"\h\x

N. PETERS, Photo-lithegrapher, Washington, B. C.




UNITED STATES

. FFE CE@ |

PATENT

LOUIS SCHUTTE,

OF PHILADELPHIA, PENNSYLVANIA.

STEAM-JET CONDENSER.

SPECIFICATION fm:ming part of Lietters Patent No. 330,157, dated Nov.e'mber 10, 1884,

Application filed January 24, 1885. Seriﬁl No. 153,874.
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To all whom vt may concerm: _
Be it known that I, Louis SCHUTTE, of
- Philadelphia, in the county of Philadelphia
and State of Pennsylvania, haveinvented cer-
5 tain Improvements in Steam-Jet Condensers,
of which the following is a speecification.
This invention has reference to that class of
condensers the action of which is based on in-
‘duced currents secured either by the pressure
of the water or by live steam, or by the in-
ductive action of the exhaust- steam to be con-
densed; and the improvements apply particu-
larly to those forms of apparatus in which the
current of condensing-water is surrounded by
the exhaust-steam acting to induce its flow.
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Condensers of this character have hitherto

been of a fixed capacity—that is to say, the
quantity of water which they consumed re-
malned practically constant, notwithstanding
20
~densed. They permitted but a trifling varia-
tion in the water-supply before their effect as
air-ejectors was destroyed and their operation
defeated. The necessity or demrablhby for
‘means of regulating the capacity of a con-
denseris particularly apparentinthe case of an
exhaust-steam-induction condenser in which
the current of water is maintained solely by
the action of exhaust-steam, and in which the
volume of water should not be in excess of
what can be controlled by the remaining en-
ergy of the steam.
- T'he principal parts of an exhaust-steam-in-
~duction condenser as commonly known in the
art, are a centrally-located water-nozzle, a
condensing tube or chamber into which the
wager 18 delivered, provided with openings or
inlets through which the surrounding steam
18 admitted to the central condensing-jet of
water, and a discharge-nozzle. To secure and
maintain the practical operation of the in-
duced current of water, it 18 necessary that
the area of the water-nozzle shall bear a cer-
tain proportion to the area of the smallest
part or throat of the discharge-tube. A va-
riation in the capacity of the apparatus re-
quires, therefore,a means for reducing in equal
proportions the area of the water-nozzle and
the area of the throat of the discharge-tube
50 simultaneously, and at the same timme main-
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‘the connection for water-supply being located

| tion being 1n this instance at the b"lse

the changes in the quantity of steam con- |

‘the same in the direction of delivery, and F is

| not to distuﬂ) the action of the current. I

effect this simultaneous reduction or increase
in the area of the water-nozzle and of the
throat of the discharge-tube by the insertion
of a longitudinally-adjustable spindle or ram

53

‘of such form that the proportion of its sec-

tional areas at any two points distant from
each other equal to the distance from the wa-

ter-nozzle to the dlscharge thromt will be the 6o

same,

In the accompanvmg drawings, Figure 1 is
a longitudinal central section of a condenser
having my improvement embodied therein,

at the top. IFig. 2 represents a similax view
of another form of condenser with the im-
provement applied thereto, the water-connec-
Fig.
3 is a cross-section on the line z #.”
Referring to Fig. 1, A represents a water-
inlet pipe, C the water nozzle, E the con-
densing tube or ‘_chamber provided with nu-
merousslits or holesextending inward through
75
the discharge-tube. The annular slit B1in the
water-nozzle and the annular slit G in the dis-
charge tube are for the purpose of admitting

live steam, when necessary, from the two

branches Qf pipe D. The introduction of live 8c
steam 1nto the water-nozzle at B or into the
discharge-tube at G may occur for the pur-
pose of inaugurating the action of the appa-
ratus or of assisting the current. Either of
these jets may be used for both purposes sepa- 85
rately, or both at the same time for separate
or collective functions, and when not required
steam from one or both of these sources may
be shut off by means of the valve H, provided
for the purpose. When water is supphed to
the condenser under pressure, the use of live
steam will generally not be required, and in
that case the steam-opening in the watér-noz-
zle at B and in the discharge- -tube at G mll be
dispensed with.

The condensing-tube E is surrounded by a
body or chamber, I, through which the ex-
haust-steam 18 admitted to the apparatus, and
from which it passes in an oblique forward

g0

95

direction through the numerous slits or holes 129 -

into the interior of the condensing-tube H,

taining such other necessary proportions as i thereby inducing the inward flow of water
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with 'Wthh it combines and by which it Is
condensed.

The foregoing palts are operated and con-
structed in substantially the same manner as

5 the original patent.
In applying my improvement to this form
of apparatus I introduce axially within the

chamber the tapered spindle K, movable in an
endwise direction.

10 Referring to the proportion of the various
parts, let @ represent the diameter of the wa-
ter-nozzle; b, the diameter of the throat of
the discharge - tube; ¢, the diameter of the

- spindle, when adjusted in the particular posi-

15 tion shown, at the plane of the water-nozzle;

d, the diameter of the spindle at the plane of

the throat of the discharge-tube, and ¢ f the

diameters of the spindle at any ‘other points
| whose distance from each other is equal to the
20 distance from ¢ to b. The proportion should

- then be: (area ¢—area ¢): (area b—area d)=

(area a—area e¢): (area b—area f). It follows,

therefore, that if the spindie or ram be of in-

creasing or decreasing areas, by its movement

25 upward or downward the areas between the
inlet-nozzle and the spindle and the discharge-
throat and the spindle will be increased or
diminished, maintaining, however, a constant

- ratio or ploportlon Means of any suitable

30 character may be employed to effect the ad-
justment of the spindle. I recommend, how-
ever, as a simple device for the purpose, joar-
nals at its two ends seated in guides in the

body and- connected at the top with a hand- |

3 5 screw extending to the exterior.

Referring now to the apparatus represented

1n Fig. 2,1t differsfrom that already described
in that the water enters at the base through a
central tube, M, from the top of which it over-

40 Hlows and descends to the inlet-nozzle C. The
upper end of this central inlet-tube is sur-
rounded by a hollow spindle or ram, the ex-
terior surface of which is shaped and propor-
tioned to the other parts in the same manner
45 as the surface of the spindle illustrated and
described in the first form of the apparatus.
This apparatus is idenrtical in its mode of
actlon with that first described, the only dif-
ference consisting in the fact that the water

o 18 introduced from the base through the cen-
~ tral tube and through the interior of the ram

instead of being admitted directly at the top.

- The ram or SPmdle in the second appara-
tus is connected with and adjusted by means

55 of a hand-screw, at the top as in the previous
example. It is to be understood, however,
that these screws may be replaced by rack
and pinlons, levers, or other devices such as

are commonly used for like purposes.

(o Forthe purpose of effecting a uniform dis--
tribution of the inflowing steam, I propose to
construct the body or Jacket I Wlth internal

partitions or deflectors, as shown at N, Fig. 3. |

I am aware that injectors actuated by a cen-
tral jet of high-pressure steam anddesigned 65
to deliver water against a counter-pressure
have been provided with central spindles of

various forms to control the steam admission -

and the discharge-throat, and also that lift-
ing feed-water injectors actuated by a central 7o

steam-jet have been provided with a conical

spindle to control the water-outlet, and to such

constructions I lay no c¢laim, my apparatus
differing therefrom in construction and mode
of action and in the results secured. 75

The primary object of my apparatus is the |
condensation of steam for the production of
a vacuum, or for other purposes, and not the
lifting or forcing of the water. Its motive
energy, instead of being derived from high- 8o
pressure steam 1nlimited quantities, 1s secured
by low-pressure steam in great quantities.
The water is admitted in the center and in ad-
vance of the steam instead of in a reverse
order, as in injectors. The steam, instead of 85
being admitted in the center in a solid jet, is
admitted through numerous openings to the
central water-jet. Thesteam-admissionopen-
ings are all constant instead of variable size.

While I no not claim to be the first to use a gc
tapered spindle in a jet apparatus, I do believe
myself to be the first to combine with a con-
denser of the type herein described a central
spindle serving to regulate the water-nozzle
and the discharge-nozzle, and to maintain a 95
constant ratio between them.

Having thus descrlbed my invention, what
I claim is—

1. In a jet-condenser of the type herein de-
seribed, the usual water-nozzle, condensing- 100
tube, and discharge-tube, in combination with :
a movable ram or spindle, constructed as de-
seribed, to change the areas of the water-noz-
zle and dlscharge nozzle, but maintain a con-
stant ratio between them 105

2. In a jet-condenser of the type herun de-
seribed, the central water-inlet extending from
the base or delivery end through the dlscha.r'ge-
tube and water-nozzle.

3. In a jet-condenser having the central wa- 110
ter-inlet tube extending through the dis-
charge-tube, the hollow movable ram or Spin-
dle, Substantlally such as described, surround
Ing the inlet-tube. |

4. In a jet-condenser of the type herein de- 115
scribed, the combination, with the water-inlet -
nozzle, the condensing- tube and the discharge-
tube, of the tapered movable spindle extend-
ing th rough the nozzle and discharge-tube.

In tesbimony whereof I hereunto set my 120

hand this 10th day of January, 1885, in the

presence of two attesting witnesses.
* LOUIS SCHUTTE.

Witnesses:
DANL. HILDRETH,
FRANK SPILLIN.
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