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To all whom it may concern: 
Be it known that I, Jose PHELTON BOTT, 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 cylinder 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 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 
haust-steam, which enters the condenser-cas 
ing, and a rapidl and thorough condensation 
effected; further, 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 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, end ill an enlargement or flaring tip, 
the inclined surface of which next the nozzle is 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, Figure 1 is aver 
tical sectional view of my improved condenser 
as constructed for one-cylinder engines. Figs. 
2, 3, and 4 are, respectiyely, a plan and two 
cross-sectional views of the same. Fig. 5 is a 

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. 7 is an enlarged ver 
tical sectional view of the condenser seen at 
Fig. 6, with the addition of several 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 

first-named form of my improved condenser 
shown in Figs. 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 branch. 
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-well or waste 
pipe. D'are tapered spiral discharge-grooves. 
E is the body of the water-injection valve. E. 
is a branch for water from a supply-tank. F 
is an injection-water regulating-spindle. G is 
a lower guide for the spindle F. His a hand 
wheel for operating the spindle F. I is a 
bracket-guide for spindle, K is an air-tight 
gland. Li represents screwed studs for ad 
justing the injection-nozzle. M is a diverging 
disk of spindle F. 

Fig. 2 is a plan on the line N N of Fig.1, with 
the body E of the injection-valve removed. 
Fig. 3 is a cross-section of the condenser on 
the line OO, 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 injection 
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, and has an exhaust-cham 
ber, A, from which projects an exhaust-branch, 
IB, leading to the cylinder or cylinders of the ell 
gine to which the condenser may be attached. 
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The chanber. A t' initiat's at its w '1' ('ill in 6 is an elevation showing the application of 
the said endenser to a marine engine. Fig. a double concilial 'hull ('', tilt' low it art of 

which contains to tr. it in(, e tier l Siral 
discharge grooves, t', the lin) '''I' (t still 
grooves varying ac's 'il) is t ( ) the siy ( the 
condenser. These grov ('s racially it (''': Se 
in radius to the lotton. thus iv.; , ; ; 'ge 
cooling surface. The ille i' titi i fitli (' 
said evhaust-l:nli'i' is let's st'l ' ('civ (' 
the flange of all ill ' ' ) Z/l'. ( .. ', 'y ig 
four or to St. Fu' \\ S. i \ \\ ill it is it int' 
vertically. This ( // it' is bill title at its 
lower end, and is for or nitri tabered spiral 
itjection gro ves. ('', gradually in 'reasil gill 
radius to the titat f is liaig'. T ) this tip 
per fiage of the \h; unt -li, ulteris Secure the 

a general description of the several parts: A body of: wate ini 'til 1 \; \'. E., f ( ) whi'l 
projects . . . . . . . . . Witt ( : siliy: 
tatik. 
spindle, F, the . A if v iiii in . It'. 
versely-cli ( ; isk \l, w ) is hit 
centrally, it the / . . . 

guide . . . el 't. ... ('li w w 1} ("} till sitti ( 
ass's til it ; ; ; ; ; ' ill gill (. lv., 

low the gi. It th' N; it is S''' \\ it', 'i'i, 
beit 'alail it a clist in 11t 'It', liv Ji tie 
uper sci w tir", del it it it it th' i'jection 
valve lily. It', is if the liaiti. Wheel it. 

in lite (') - Si's Si. Il y ('' ''t ' ' 
uper sit ('i ( ; ; (ii \ . . . . . . . . . is is VI. , (l 
corrugation: i , lility in ' 'a sli li witt to 
the circuit feet ''. is sh( ) \\ it the raw it! N., 
Fig. 5. 
The action (if the '(hil' Ser' is as fyllows 

that is t ) say : . Witt''... lyti i ; litt ('il y Lly. 
suitable 'trolli: ; \; \' ' ' ('l it it tic' 
nozzle ''ale's the lisk \, y linea is of which 
and of the spil: t: ) ('''d grooves of th' ini'('. 
tor-nozzle it is aide it : Sri', is ; it 
lar surfive it wite'), which it it's in title 
lower ('t, it "it sit'; ' ' ( i t it' ( \all St. ii., in 
lour, aetiti'it) ; ; ; ; '}\ it it in it ('I'', sit 
velocity; at its 1 li " ( \ht last nt'; it in '': i. 
the water , t t lie ( t t in if t t , /l' ('til 
sation is is tilly eth''t '... titli all ill, ir 
film of w; 1 '' ('' 'll list pen st'. 
tio of the it: i.e. ' ' titly a 
soling : it.' Nigt lit' ('vi, St Fi 'i' 
stan; ; in y ('; silt if the tail gy at ly 
notion of lit.: it il: 'it' ('t Iti i t t ( t \ll l'i' 
or y little in of 1 li ' ('gl: ; '' ('fit' i't tally - 
lieved of : \, t , k it's stic'. I 1 all nost 
perfect V: 'i ul II is ''', a ted by as a ft lie at 
mosphere leiti e velu led by the annular filin 
of water extenti ("toletely ci'oss the ('). 
noidal ('hainlei, all the diaglial strface oftlic 
jet affords a ri'iate cooling. Surface for th: 
("oldesat it if the sti'an, as the wholt of the 
water used is economically in loy'd in co 
lensation, inst ('ili (f, as it otle' (') (lesci's, a 
portion ther' being wastrol, owing to th' (''. 

is . . . . . . iii, ( , 
near its low 'til : 1 (lit its wi' ('' is a 

Inside the at said II val' is fived a 

list raioli. 
the 'oldenser attached to Q, the hot-well from 

is an enlarged vertical sectional view of a 
portion of the same. Figs. 8 and 9 are, re 
spectivly, an enlarged vertical section and 
cross-section of a socket, T, spindle, F, and 
(‘pinecting - lie S, hereinafter referrel to. 
Fig. 1) is an enlarged side view of the steam 
valve S and lever S', shown at Fig. 7. 

lin this modification the condenser employed 
is of similar frn to the one first herein le. 
scribel; hint witl tie addition of several reg 
lating parts, hereinafter referred to, it is 

eillally applical ble to high-pressure, low-press. 
tire, Qr compould steam-engines. 

IReferring to Figs. 6 and 7, the following is 

is the 'oldeser - body. It is the exhat at 
litic'h and pipe connecting the condensef with 
tle 'Ali d'I' of an engille. 3' is ('i, it or 
wrought ir pedestal or support for the ex 

I) in the lischarge portion of 

whet 'e it may be ejected overboard through 
the lanch lipe ()', either by neaus of a steam 
tamp or water-ceetor. F is the injection-wa 

ter regulator, the stem of which is bored out 
for a hortion of its length, and has slots or ori 
fic'est, as slown at Figs. 7 and 8. R is the 
itect it - valve, adjusted by means of the 
S(''' wet l'ol operated by the handle R', by 
winiel inneans water is admitted to the con 
leiser through the branch E. S is a pipe to 
convey steam from the high-pressure stealin 
('liest to the hollow spindle F for the purpose 
of exhausting the air from the low-pressure 
cylinder of a compound engine, thus aiding in 

ickly starting heavy engines. S is a bell 
'Irank ever for operating the steam-valve S. 
S is a 'onnecting-pipe screwed into a boss on 

tral particles of the water jet not being uv ail; 
start it of the engine, especially those of the ble for 'cli's ti II. 

In the is lili', I f is ill () \et ('ott. 

the side of guiling-socket, T, which is clan. 
red. This socket may be either separate 

tim (as siíown in the irawings) or may form 
: continuation of the neck of the body E. 
The pipe S" may be connected to the high 
l't'ssure steam-lie S by a flange or other 

Sinit; ble (') in the 'tion. 
"Tie : 'tibla (if the condenser aid the above. 

in linerated parts is as follows-that is to say: 
Whe allied to a marine engine or a winding 
engine, the starting wheel or lever of the ei. 
gine nay have a clutch-connection witl the 
lever S', and will this open the valve Son the 
starting of the engine, and so allow steam to 
leave the high-pressure steam-chest and pass 
it to the botly of the coadcaser by the pipes 
SS' through the chambered socket Ton the reg. ulating-spindle IF, entering the sane through 
the slots or orifices and issuing with great force 
as a jet through the point of the spiudle near 
the diverging lisk. This jet of steam will ex 
listill the air in the exhaust side of the 
low pi'ssure piston, this greatly assisting the 

later kills. In mediately the low-pressure 
il's r a w it is, it 1 . it'll S v (, lit. into l; N : i\ ('il : it lic (Intl of the stroke 
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and high-pressure steam begins to exert its 
force the steam-valve Smust 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 cylinder 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 Q 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 do not here claim 
it in combination with the other parts of my 
in sention." 
' What I claim is 

i. The combination, with the outer casing 
of a 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 guided into the form of an annular 
jet, substantially as and for the purpose set 
forth. 

2. In a condenserfor 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 injectionijet, 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. 

JOSEPHELTON BOTT. 
Witnesses: 

H. W. GouGH, C. E., 
MARY GOUGH, 

Both of No. 1 St. Peter's Gate, Nottingham. 

  


