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- or flaring lower end or

~ 8peedily carried Off';
- tion, in a conden Ser-casing, of an interior bell.

" 8piral tapered grooves, and a

Ats lower.end in an enlargement or Haring tip, |
,he inclined surface of which next the nozzle

- erate with those of the nozzle

- densing jet of water which flows through said |
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To all whom it may concern :

~ Be it known that I, JoserH ELron Borr,
of Nottingham, England, have invented new

and useful Improvements in Injector -Con- |

densers applicable to single or double cylin- |
der steam-engines, of which the followin gisa |
specification, reference being had to the ac-
companying drawings. ~
My invention relates to improvements in
condensers, ‘and is applicable to single or

L

double eylinder steam-engines,

My invention consists in.the combination,
with the outer casing of a condenser for steam-
engines, of an interior ‘bell-monthed nozzle
and an adjustable spindle extendin g through
saild nozzle and terminating in an enlarged
tip arrariged below or
partially within the bell-mouth of the nozzle,
whereby the injection-water which flows
through said nozzle is guided into the form of
an annular sheet-like jet, so that the whole of

the water is brought in contact with the ex- I'with the branch turned downward or on either

haust-steam, which enters the condenser-cas-

ing, and a rapid and thorough condensation
effected; farther,in the combination, in a con-
denser for steam-engines, of an interior water-
nozzle provided at its mouth with internal ta-
pered spiral grooves and a conoidal or out-
wardly-flaring discharge-chamber provided
with similar grooves, whereby a rapid gyra-
tory motion is given to the Injection-jet, the
exhaust steam enfering the casing is rapidly
condensed, and the products of condensation |

further, in the combina.

o

mouthed nozzle having at its mouth internal

spindle extend-

Ing through said nozzle and termminating ag

18 provided with spiral grooves, which co-op-
In imparting a
rapid gyratory motion to the in jection or con-

nozzle.
~ Referring to the drawings, Figure 1 is a vor-
tical sectional view of Iy improved condenser
as constructed for one-cylinder engines. Iigs,
2, 3, and 4 are, respeectively, a plan and two
cross-sectional views of the same. Fig.5is a |

first-named form

| 18 an injection-water regulating-spindle.

| wheel for operating the

vertical sectional view of the lower part of
Fig. 1, enlarged. Fig. 6 is an elevational
view, showing my improved condenser applied
t0 & marine engine. Kig. 7is an enlarged ver-
tical sectional view of the condenser seen at
Kig. 6, with the addition of severa] regulating
parts hereinafter referred to. Fig. 7* is a ver-
tical central section of the Injection-valve and
connections; and Figs. 8, 9, and 10 are por-
tions of the same shown separately.

The corresponding parts in each figure are
lettered alike.

The arrangement and construction of the

of my improved condenser
shown in Figs. 1 to 9, inclusive, consist of

the following parts—that is to say: A is an
outer case forming the exhaust-chamber of
the condenser; B is a branch for the exhaust-
steam from the engine-cylinder. The con-
denser is shown as having the exhaust brancl
turned upward; but it may be constructed

side, as required. C is an injection-nozzle.
C’ are tapered spiral injection-grooves. D is
8 discharge-space to the hot.well or waste-
pipe. D’aretapered spiral discharge-grooves.
K is the body of the water-injection valve, J
18 & branch for water from supply-tank, I¢
G 18
H is a hand-
spindle I, I is a
bracket-gnide for spindle. X is an air-tight
gland. 1L represents screwed studs for ad-
justing the injection-nozzle. M iIsadiverging
disk of spindle F. . . -
Fig. 2is a plan on the line N N of Fj g. 1, with
the body E of the injection-valve removed.
Fig. 3 is a cross-section of the condenser on
the line O O, and Tig. 4 a cross-section on
the line »’ P, Fig, 1. |
In Figs. 1 and 5 the arrows marked 1 show
the direction of the exhaust-steam, the arrows
marked 2 sliow the direetion of the injection-
water, and the arrows marked 3 show the di-
rection of discharge. i
~ The body of the condenser is of cast-iron or
other suitable metal, an@t has an exhaust-cham-
ber, A, fromwhich projects an exhaust-braneh,
B, leading to the c¢ylinder or eylindersof the en-
gine to which the condenser may be attached, -

a lower guide for the spindle I7,
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~ 0 The chamber A termiates atirs lowerend i T6as an elevation showing the application of
o adouble conoidal ehianber, the Jower: part ‘ot

“which contains tour or more tapered spiral
discharge -grooves, hyYy

condenser.)
cooling - surface.

Cthe flange of an igecaonntozzle,

Cfour or more screwsc by whiele s adnsted
This nozzle s bollanouthed at its

Jower {,‘IHL and b tonrormore tapere 1‘1'*1!1" ral
Cinjection-grooves; ¢ ‘..3;.:1.311111 11]\. INereaAsing M
. Lo thies upes
o operflange otithe exhaustee Jnonber 1-.-.a-{'mwltlu1; .

~body ot i water mjection vabves By frone Wil
o projec ts 21 branch b

oradius to t]u }ml!ll ot diseliar -t

Jlorawicter fron sy ;rh
tank.  Insidethe Atresid zzle is tived
- 1h[iill?l“l‘ 17 the Yoper end ofw el torms e e

B i111:‘11{1.31]]%, e the nozzbe € iy
CNear its tower endl e AR lla 111 l“] NHI In T
pide - brachet

Jow the ofand the spanetle as :an*ré:-iu:t b ed,

o bhewny '1-?:!15:;51]}:]:-;1lr:t'l;'u:]|'iti'Hil inent vertieadivioan e
S 211111){*1 serew thresded portion ot the if-'im-iinm

.IIH‘ 1o by earis of - the by nnl wheol .

]Il ] Il“t‘ GOl clsers [ H]iil t”\ Coryrre, lft H“-;i;
onpper surtace: ob thedivercang disic MLoeach
eorrugition. '1'-;n'léi'l?1;1,i'? nereastyg Hewpith to
the tm*umlvu m T 'l-é-f:-;limﬁ uf 5il|‘ fr-lw?I:H‘.:lfwi'l:i'f":r-i-.f |
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Fhe action of tln- mmlr nxer 1s-as tollowg—
CWoater berng adnntted bayany.
valve or cock mto the
nozzle veaches the disho M, by means of which:
and of the spral tapered crooves-of thie injee.
ortor-nozate it rsgimded nito ~preading anmue
Clar osurface ot watero whiehoonpnges apow the
o dower contaetod sitiiee of the exhanst. chnon.

suttable =<-fm§:t1_nl 1re

Dier, QeI (28 FrboRN S o Uon Theeasin g in

-1'lii‘lili]-ih*t'l'1'}"-3 A1

| “the nipmber ot sach
L ITOOVES hll}lll”‘: IH nnlm“ to the size o the
These grooves gradaalls imerease.
i radins to- the botton, thas? civing o e
o Thie upper portion o the
Comaid exhaust-elmuber i recessed tosreeerve oy
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Coveloeityy .m:i npon Hrecexhonst-stentnmeet g
Ahe water atthe bottonr of the nworsde conden
Cosations s orprdy efleeted s the st annalar
Cilmeot water progectedbagamst the upper poe-
o tioivof the conotdal ehiauiber
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osteant: and by oreasont ot theadapids gy ratorys

-mnunn ot 1he aminlar njeetion et the o \]llllh 1
i!l--{.-}-lll-lil-t-l-h ol the CHQTHe e O IE i.lltl.”} 16t
oo Heved of sy oo pressures and s an s aldmaost.
perfect vicunum i< ereated by reason ot the at-

Smosphere being exeladed by the annular tilm
Cofwater extendimg mmplttfh across the co-

noidal chamber, and tie diagonalsurface ot the |
et aftordso o greater {nolm"' surfice for the
- wmlvila.mnu ot the stengas the whole ot 1]11,.:

ater used iseconondieally employed i con-

'”“*i'iztlells‘ltlmi, instead of,-as other condensers, i |

“pmmm thicreo! being wasted, owing to theeens
Aral particles of the waterjet not bemg il
hlu for condensation,

In the moditication of my npnoved cot
denser shown at Freso G to 10, inelasive, s,

st bratreh.,

1 the condenser attached to Q,the hot-well from

whenee it may be ejected ;m'erboarll through: -

“the braneh pipe (), vither by meaus of a steam- -

T ymmprorwater-ejector. - IF 1s:the injection-wa-

terregnilator, the stem ot which 18 bored ont -

1 fora portion of its length, and has slotsorori-= =

‘R is the

ingeetion - valve, adjusted - by  means: of the - -

serewed roill operated by the handle R/, by

which means water is admitted to the con- =

8is a pipeto

1 eonvey steam from the ‘high-pressure steam- - -

chest to the hollow spindie F for the: purpose

ot exhausting the: air from the low-pressure -

cvlinder of a compound engine, thus aidingin .

quickly starting bheavy engines.  S'is.a bell-: .

¢ muk lever i‘ur oper 1,tmg the steam-valve 8%
"is.a connecting-pipe screwed into a bosson

ahe w]v of ;.*,uulmtr socket, T, whichischam- .

bered,  This: socket may be elther jReparate

110 (.H shown inthe d uvmgs)..nr may form

ac-continnation. ot the neek of the body i, .

The pipe S may-be connected to the high-

opressures steam: ]H]i(f N h) a ﬂgmge or. other .

r-a:lit.lbh-mmm tion, . S
The actionof- the (:()llllﬁllﬁ(’ md tlm abow-» e

cnumerated parts 18 as follows—thatis to SaYy:

AV hen applied toa manne engine or a winding-

“engine, the starting wheel or lever of theen-

pine mag have a clutch-connection with the

Clever St and will thus open the valve S?onthe

rf"itdlllllg of the engine,; and so allow steam to -

loave the high-pressure steam-chest and pass. .

emlu the boily of the coudcuser by the pipes: -

| b‘thmugh thechambered socket Tonthereg-

ul.umg*aplmlle I', entering the same through

the slotsor ormom and issuing with great torce - -

s ajet through the point of the spiudle near 0

'jﬂm51.lnﬂ‘r;_;.n_tg'.tl%lﬁla..,.. This jet of steam will ex- 0

1 hanst all the awe frome the exhaast side of the

the saad condenser to a marine engine. - I'ig..
Tisan enlarged vertical sectional view of a
portion of the same.. Figs. 8 and: J are, re-
spectively, an s enlarged. vertical section mul: g
eross-section of a secket, T, spindle I, and.
Ccotnecting - pipe S hﬁrenmﬂ{,r referved: to. -
- l T 10 isan mnldr'rutl side view ()f tiw hl(‘ -

nlwﬂ NS¢ and lever H' shown at Fig. 7.

1 thlmnmhhulmn the condenser enmlm (‘ll; e
is of similar form to the one first herein de-
weribed : but watly the addition of several T{E},E-f .
lating  parts, hereinafter . referred  to, it 18
caqually applicable to high- pressure, l(m prws-_ o
e, gr: compmmd stemn engines. o
R(’ﬁ‘llln,{f to rigs.:6and 7, the: follomng is
a general deseviption of the several parts: A 0
. I3 is the -exhanst
lrr:;niwi and pipe mmw{:tmgtheécmulense?swith; i
=-‘Iln- cviinder ot an eneine. B 18 g ciost oor
oversely (nlnul i i clEs \l W hede s herd o
ciblering, Gy

< zzt]w condenser - body.

wronghtaron. ]}Cdt'ﬂ[.ll or support: for the ex
1 15 the discharge portion nt

fices 1, as shown at Iigs. 7 and 8,

denser. through the branch Ef.

low prossure. pistonsthus “’I‘Ldtly assisting the '
- starting of the engine, especially those ot the
Laureer kinds, Tmmediately the low-pressmnre

piston: bas urived o' the end of the stroke
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and high-pressure steam begins to exert its
force the steam-valve S must be closed, either
by disconnecting the lever S! by hand or by
any mechanical apparatus for auntomatically
doing the same. ,Immediately the low-press-
ure piston receives steam from the high-press-
ure cylinder the attendant will turn on the
Injection-water by means of the handle R/,
operating the equilibrinm-valve R, thereby ad-
mitting water through the nozzle C, when con-
densation will be effected, as described in the
first modification, and the combined products
of condensation will be discharged. into the

hot-well 3 and thence through the branch |

pipe Q. |

'~ While I prefer to use the hollow spindle F

or connection with any condenser when ap-
plied to low-pressure marine engines, it may
be omitted if desired; and I donot here claim

1t in combination with the other parts of my

invention.’
" What I claim is—

1. The combination, with the-outer easing
of u condenser, of the bell-mouthed nozzle C

and the spindle F, having the enlarged or flar-
ing lower end or top, M, whereby the injection-
water 18 guided into the form of an annular
Jet, substantially as and for the purpose set
forth. ~ |
2. In acondenserfor steam-engines, the com-
bination of the nozzle provided with the inter-
nal tapered spiral grooves and the conoidal
discharge - chamber having similar grooves,
whereby a rapid gyratory motion is imparted
to the 1njection-jet, the exhaust-steam rapidly
condensed, and the water of condensation
speedily carried off, substantially as described.
3. The combination of the bell-mouthed noz-
zle having the tapered internal spiral grooves
and the spindle having the enlarged or flaring
lower end or tip, the upper inclined surface of
which is provided with spiral grooves, sub-
stantially as and for the purpose set forth.
JOSEPH ELTON BOTT.
Wilnesses: |

H. W. GouaH, €. E,,
MaArY GoucH,

| Both of No.1 St. Peter's Gate, Nottingh::in.
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