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UNITED STATES ‘

JOSEPH E. BOTT, OF NOTTINGHAM,

PATENT OFFICE.

ENGLAND, ASSIGNOR OF ONE.-HALF

HIS RIGHT TO CHARLES ADLING, OF SAME PLACE.

IMPROVEMENT IN INJ ECTOR-CONDENSERS.

Specification forming part of Letters Patent No. 214,090, dated April 8, 1879; application filed

January 24, 1879;

To alt whom it may concern :

Be it known that I, JosErn Erron 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 following is a
specification, reference being had to the ac-
companying drawings, .

My invention relates to improvements in
condensers, 'and is applicable to single or
double eylinder steam-engines.

My invention consists in.the combination,
with the outer casing of a condenser for steam-
engines, of an interior -bell-mouthed nozzle
and an adjustable spindle extending through
said nozzle and terminating in an enlarged
or flaring lower end or tip arratiged 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-
haust-steam, which enters the condenser-cas-
ing, and a rapid and thorough condensation
efiected; farther,in the combination, in a con-
denser for steam-engines, of an interior water-
nozzle provided at its month with irternal 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 entering the casing is rapidly
condensed, and the products of condensation

speedily carried off; further, in'the combina-
" tion,in a condenser-casing, of an interior bell-

mouthed nozzle having at its mouth internal |

" . spiral tapered grooves, and a spindle extend-

ing through said nozzle and terminating at

" its lower.eud in an enlargement or Haring tip,
,$he inclined surface of which next the nozzle

18 provided with spiral grooves, which co-op-

- erate with those of the nozzle in imparting a
rapid gyratory motion to the injection or con-
densing jet of water which flows through said
nozzle, ’ '

Referring to the drawings, Figure1is a vor-
tical sectional view of my improved condenser
as constructed for one-cylinder en gines. Tigs,
2, 3, and 4 are, respectively, a plan and two
cross-sectional views of the same, Fig.5is a
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vertical sectional view of the lower part of
Fig. 1, enlarged. Fig. 6 is an elevational
view, showing my improved condenser applied
to a marine engine. Fig. 7isan enlarged ver-
tical sectional view of the condenser seen af
Rig. 6, with the addition of severa] regulating
parts hereinafter referred to. Fig. 7 1s a ver-
tical eentral section of the injection-valve and
connections; and TFigs. 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

Afirst-named form, of my improved condenser

shown in TFigs. 1 to 5, 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

*with the branch turned downward or on either

side, as required. C is an injection-nozzle,
C’ are tapered spiral injection-grooves. D is
a discharge-space to the hot-weli or waste-
pipe. D’aretapered spiral discharge-grooves.
E is the body of the water-injection valve, I
is a branch for water from g supply-tank., I¢
is an injection-water regulating-spindle. G is
a lower guide for the spindle I, " H is a hand-
wheel for operating the spindle F. I is a
bracket-gunide for spindle. X is an air-tight
gland. I represents screwed studs for ad-
justing the injection-nozzle. M isadiverging
disk of spindle F. . . :

Fig.2isa plan on the line N N of Fig.1, with
the body B of the injection-valve removed.
Fig. 3 is a cross-section of the condenser on
the line O O, and Fig. 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 show the direction of the injeetion-
water, and the arrows marked 3 show the di-
rection of discharge.

The body of the condenser is of cast-iron or
other suitable metal,an@ has an exhaust-cham-
ber, A, fromwhich projects an exhanst-brauch,
B,leading to the cylinder or eylindersof the en.
gine to which the condenser may be attached, -
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The chaniber X termites at its lower emd
a double conaidal' chaanber, the lower part or
which contains tour or more tipered spiral
discharge -grooves, DY sthe mymber ot =ach
arooves varving accorthing to the size ot the
condenser.y These grooves gradualls imercase
in radins to- the bottom, thus? giving o large
cooling —surface. - The mpper portion ot the
said exhaust-chinmber is recessed o reecive
the flange of wne injertontozzle,s Coeariying
four or more serewschyowhiels it is adjnsted
vertically.

injection-grooves, C4 pradually inereasmg
radins to the point ot diseharge, To s up-
perflange ot the exhaust-elamberissecured the
body of i water injeetion vabves B fronew bieh
projects abranchs B forwicder fion ausapply:
tauk.
spindle, I, the ower end ofwhivh - torms e e
versely-eonid div crgipgdisko Mo whaelcis hiekd
ceptrally nthe nozzde € by aecidering, Gy
near its Tower end: o at o ats apperiend Ly a
guide - Urackhets 10 helows whichs the spiudle
passes tirongh on ane e bt ghiad e ad - be
low the giand the spoasile isoserew thriaded,
beiny dapable otadinstinent vertically o an the
upper serew threrded portion ot the ivjection:
valve 15 by meas of the hand-wheel it

To Lavge condensers bspiallv coringate the
upper surtice: of vhediversing s disic Myoeach
corrugition . prndindly inereasing mewadth to
the eirennderenec, asshow i o the drawinis,
Fig. o, .

The action of the condenser is-as follows—
thatiis to sy Water-being anbmitted by any
suitable controthng valve or cock mta: the
nozzle veaches the dishe My by meansof which
and of thie spial tapered groovesof the jnjee:
tor-nozzle it is gitded vito v spreading annne
Lar surtice of wiaterowhielvimpitnges apousthe
lower-contraeted ~irfiiee of theexbanst.cinoan
DTy Qe LTI 0 28 Faboly s oo ihereasing i
veloeitys and npon the-exhnsts e meeting
the water at the botton of the nossde conden
sation: i~ raprdly etleetedo the s thin annalar
film-of water projectedsagainst-the upper por
tion of the conotdad chamber completelyab

6.5 an elevation showing - the application: of
the said eondenser to @ marine engine. ' Iig.
T.ix an enlarged: vertical sectional view of a
portion of the same.  Figs. 8 and: 9 are, re-
speetively, an-enlarged: vertical section and
eross:seetion of - seckety, T, spindle 1% and
epteeting - pipe 8% hereinafter referrved: to,
iy, 10 isan enlarged side view of the steam-
valve B* and lever N shown at Fig, 7.

In this modification the condenser employed

Ligoof similar form to. the one first herein: de-

This nozzlv is billmonthed at its o
fower end, and has forrovmore tapered spival |

“1s o the | condenser - body,
e . A R ‘
Inside the sitvresaid mizzle ds fined a

sorbing and condensing te extanst orother

steanty by reason ot theaapids gyratory
motion of the annnlaeingeetion et the exhuder
oreylindersot the engtiue are effeetually 1e-
lieved of anyi bk pressurel: mid an almaonst
perfect vacuum s created - byreason ot the at-
mosphere: being exeluded by the annular filim
of water extending-completely across the-co-
noidal chamber, il the diagonal surfiice of the
jet affords o preater coolingsurtace for the

Ccondensiation of the stewmyas the whole ot the
water uséd: isrecononiically employed:in:con-
densation; instead ofy-as i other condensers; a
portion thicreot! being wastedy owing to theeen:
teal particles of the waterjet not being il
ble for condensation,

seribed s bat witly the addition of severul reg-
ulating parts, hereinafter . referred . to, it is
ciqually applicable to high-pressure, low-press-
ure, qriecompomd steam-engines.

Referring to vigs. 6:and 7, the following is
a general deseription of: the several parts: A
B is the exhaust
braneh and pipe conneeting thecondensefwith
the cevlinder of an engine. - B/ i3 @ cust or
wronght iron pedestal or support: for the ex-
hanst brauwch. - D isthe discharge portion of
the condenser attached to Q, the hot-well from
whetiee it may be ejected overboard :through
the hraneh pipe (), vither by meaus of a steim-
rmpor water-ejector. - I is the injection-wa-
ter regulator, the stem ot which is bored  ont
fora portion of its length, and has slots or ori-
fices 7, as shown at Figs. Tand 8. "R is the
imection -valve, wljusted - by - means of  the
serewedd rod operated by the: handle R/, by
whicli smeans water [is admitted to the con-
denser.through the branch E'. . 8:is a pipe to
convey ‘steam {rom- the ‘high-pressure steamn-
chest to the hollow spindie F for the purpose
of exhausting the: air from the low-pressure
exlinder of a compound. engine, thus aiding in
quickly stavting heavy engines. - 8! is a bell-
crank lever for operating  the steam-valve 8%
N!is.a connecting-pipe screwed into a boss on
ane side-of g guiding-socket, T, which is cham-
bered.  This' socket may be either sepavate
from (as shown in-the drwings) or may form
accontinuation ot the neek of the body 3
The pipe- 8" -may-be connected to: the high-
pressures steam:pipe S by o flange ov other
~uitable connection,

The action:of -the condenser and-the above-
cnumerated parts is as follows—that is to say:
When applied to a marine engine or a winding-
engine, the starting wheel or lever of the en-
gine may have a clutch-connection with-the
lever 8 and will: thus open thevalve S?on the
starting of the engine, and so allow steam to
leave the high-pressure steam-chest and pass
into the buly of the coudcuser by the pipes
8 8% through thechambered socket T on thereg-
ulating-spindle Iy entering the same. through
the slots or orifices and issuing with great force
as a-jet through the point of the:spiudle near
the diverging disk. . This jet of steam will ex-
Lanst-all the aie from-the exhaust side of the

low pressire-piston; thus greatly assisting the:

Cstarting of the engine, especially those of the

In the moditication of my hngnoved con.

denser shownat Freso6to 10 inelasive, i,

Luger knuds.  Immediately the low-pressnre
piston Ias orived ' 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 automatically
doing the same. ,Immediately the low-press-
ure piston receives steam from the high-press-
ure eylinder the attendant will turn on the
injection-water by means of the handle R/,
operating the equilibrium-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 @ 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
it in combination with the other parts of my
inyention.

" What I claim is—

1" The combination, with the-outer easing
of i 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 is gnided into the form of an annular
Jjet, 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 injection-jet, the exhaust-steam rapidly
condensed, and the water of condensation
speedily carried off, substantially as deseribed.

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.

Witnesses:

H. W. Gouan, €. E,,
MARY GouaH,
Both of No.1 8t. Peter’s Gate, Nottingham.



