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- JOHN DOWNES, OF HANDSWORTH, ENGLAND, .

7 IMPROVEMENT IN MEA NS FOR UTILIZI NG EXHAUST STEAM. o

. Specification forming part of Letters Patent No. -f52?:‘1,'”‘2?—1;'&&156‘13S.ﬁﬁfﬁmb'éfi1'9,,?1"87:63;-- application filed .

To all whom it may concern: ot similar way-convey the exhaust-steam into
- Be it known that I, Joan DOWNES, of the funnel of the engine for creating a draft, -
- Handsworth, in the county of Stafford, Eng- | By arranging the parts in the -manner -de-
land, merchant, have invented new.and use- | seribed- the exhaust steam is self-supplied,
- ful Improvements in Locomotive and Station- | and requires no attention. : .. . T
- oary Steam-Engi_ues,'-_W.h_icl'l_._imprOVements-:are { When my invention is applied 0. the en-
fully set forth 1n the. following. specitication, gines of tramway-cars there is no noise of es- -
~reference - being had . to the accompanying caping steaw, and the: [rightening of horses
drawings, .- . - R |isavoided.s + Lo o LW T T

- £l
. 1
. [

My invention consists, of the construction | “Having-explained. the nature of*my inven-
- and- combinations or arrangements" of parts, | tion,1 will proceed to describe,; with reference o
- hereinafter described, of locomotive and sta- | to the accompanying drawings, the manner
_'-,t1011al'y._steamfeugines, the said - construction { in which the same is to be performed. - .
~and combinations of parts having for their-ob- | - Figure 1 represents in side -elevation, Fig, -
'je,(:t'_-‘thejj,_cqndensmg and utilizing of the ex- 2-1n end “elevation, and Fig..3 in transverse
haust steam:of the sald engines, and: making vertical section, a locanmti've*--_stea,m-eugine.
them noiseless and ‘smokeless, or nearly so, provided with my improvements: ~ Fig. 4 rep-
and the economizing of fuel and water. .. | resents a portion of thé same in longitudinal -
_._,--My_,im_provements}_are-;;.especially_applicabl_e' vertical section. . ;. .. .o P B
-'tp,locomotiveéengines for common  roads.and .- The same letters of reference indicate the S
- tramways, but may also be applied to.station- | same parts in the several figures of the draw- - e
“ary and marine Steam-engines, - .. . W e |
- Incarrying my invention into effect; 1 make | . Around the-upper side of the exterior .of =

. ’ "1 .- .

o
- .

- theoutlet-portforthepassagedfthe’exhaust: the “bOi_ler:wof_.:'th.e. l(j'ee-mdti*v'ef.-st‘ea'm-‘-e“n'gi-qe 1N
. Steam from the cylinder considerably larger place a tank-or secondary boiler, b; into which

~ than the inlet-port, and I connect the said | tank the exhaust steam from the steam-cylin-
~ inlet-port with a tank or series of pipes, ar--| der is conveyed by means of pipes ¢onnected IR
- ranged as hereinafter described, and convey with the outlet-ports -of the said eylinders,
~the said exhaust steam into the said. taok, | the sald outlet-ports being: made considerably =~
- and from the said tank into the boiler... This | larger than the inlet - ports. - Oiig of - these
tank 13, by preference, lined with sponge, | pipes is represented in Fig. 1, and is marked
- cork, india-rubber, ‘or other -material which | ¢, the upper end of*the said:pipe ¢ dippingin-
- will rapidly condense the. exhaust steam, as | to the water with which the tank- 18 partly
- well as deaden the noise. . The tank may be | filled.. .= = ... e B

r F

- divided into compartments or sections, the | - In the -dra_win.g,--the-i-t'anklr‘b;-"coﬂ'rS'is'_ts of a
 said compartments ‘being in communication single chamber, but the sald- tank may be di-
- with one another,  The water with- which the | vided 1nto -compartments or sections commus- -

~ boiler of the engine. is fed 1s “heated by the | nicating Wwith-each other, and the said tank .
~ said exhaust steam before if; is'supplied by the may-be: lined. with sponge or ether material
pump or injector to: the boiler. .. The tank is | which: - will - rapidly: condense - the ‘exhaust.
- furnished with a valve to permit ot the escape | steam, and deaden the noise of .the- entering-
~~ of exhaust steam when necessary.. . - ~ | steam. The exhaust steam passed ‘into -the
.- From either compartment of the tank de- | tank 5 by the pipes ¢ is ‘partly ‘condensed =
- scribed a pipe passes to the fire-hole' of the | therein, and the water. iu. the said ‘tank- is
- boiler-furnace, the . said -pipe being furnished brought to a boiling or nearly boiling heat. "
Wwith one or more jets: and regulators.. By | 7 The ‘heated water:in the tank b-m ay:be fed’
~ means of the said. pipe and its jet or: jets-and ‘to.the boiler @ by a pump, or: by an injector;
- Tegulators the exhaust steam is conveyed from or the: s_aid';-wa;ter,f:&s.;-Wellj:a}3‘.th:3 ‘uncondensed
~ the tank ortanksinto the furnace in the form exhaust steam: in: the  tank ‘may fed* to the
. of a spray, and tends by-.its action to increase ‘boiler &-by an:injector-in the-following man- -

e draft and suppress smoke. I also in a | ner O the end:-of the-tanked is a-dome, d,

B
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from the side of which a pipe, é, paSees to the | to the front of the furnace 4, one or more pipes - .

“bottom of the boiler a, a valve or valves, open-

inginward;,being sa.tua,ted atthatend of the pipe’

e oonneoted with the boiler. In the said dome
dis an injector, f,inconnection with thesteam-
dome ¢ of the boiler a.

ing to the boiler a, and. ¢conveying the con-
densed water from the tank b to the said pipe
¢e. By opening the stop-cock h high-pressure

condensed water and exhaust steam are forced,

by the action of the injector, along the pipee,
- and through the valve or valves.in its bottom“-

"~ end into the boiler a.

~under side of the. boiler,...

the ash-pit % of the furnace,:or through: the

furnace itself.” This pipe m IS plovlded with:
_ branch pipes p p,each of which has at itsend
~a jety g, situated: within: the bell: mouth pipe u,
The exhaust
steam conveyed. to, the - plpes - w.-mixes with.
‘the air entering the said- pipes, and: the mix-
ture: of exhaust steam and air passes-into: the
The inner ends of the' bell-mouth:
pipes-u. w are flattened out, and: provided with
slits, 8o as to -inject. the. IllIXtI]I'B of .exhaust
stean. omd air into. tho furnooe m tho torm of |
. spray.. .
The jet ¢ and the bell mouth plpe % moy be'
dispensed with, and the pipep- may deliver the |

projecting. -into: the- furnace 4..

furnaoe '

exhauststeam dlreot into the ash-pitorfire-box.
The exhaust steam:is' somewhat superheat-

ed-in:its passage through the pipewnry, which is..
The quantity of ex-
haust steam' passing to the farnace through
the pipes k.m p, and; Jets:¢, may be regulated
by the stop-cock. 0 ; or the exhaust steam |
may be brought direct. from the dome f, over [
the top of the tank b to the:bell-month: pipes-
The exhaust steam. alone may be con-.
veyed to the bell-mouth pipes - in the nian=
“ner described, or a mixture of exhaust steam |
- In:the lattér case the pipe m:
~ is connected to the pipery which passesito-the.
smoke-box ¢, ‘the said pipe # terminating in a

“(See Fig.

heated by the-turnace. .-

U U

and heated. air,

coil, s, fixed in.the said smoke-box. -
L)

steam supplied: by the ‘nozzle:l; enters the fur--{

‘The draft- thlough thie fur: |
nace, and the combustionof ‘the: fuel therein:

~ are thereby promoted, and: smoké prevented.

‘Nace: by the:jets ¢i:-

dome, d into.the smoke-box ¢ by the pipe. %
In addltlon to-conveying the exhaust otea,m

[* is a pipe communi-
cating between the tank O aund pipe ¢, pass- |1

-and closed at pleasure.

The end of this coil sis open:to-the air.| -
The:air. elr(,ulatmg through the: coil s bécomes: |
‘heated thereby; and, mixing with the exhaust:

‘may convey the exhaust steam through the

bottom- of the furnace, to blow vertically into. ..
the ash-pit,and through the bars of the grate -
‘or the exhaust steam may be conveyed to the |

fumaco i through the back thereof. By pass-

ng the: exhous’r steam into the fire- box it be-
comes S0 heated that on:its escape into the at-
mosphere 1t 1s not condensed and 1e, conse-

| quently, invisible. .
steam is admitted to the injector. f, and the |-

By means of a plpe, g : eonnected Wlth the
steam-dome ¢, surplus steam may be conveyed

‘to the furnace to' deaden- the fire and prevent.
noise of escaping steam from the the sa,fety

- ‘| 'valve when the engine is standing.
For the purpose of promoting the draft |

~ through the furnace ¢, increasing the combus- |
" tion of the fuel therein, and preventing the | hauststeam, one or more tanls for the exhaust,
formation. of smoke, I comrey' a portion-of the | '
exhaust steam from the tank b to the said: fur-
nace ¢ by means-of -the pipe & passing to the:
“The lower end of
- the said: pipek is furnished with:a nozzle:piece, |

1, which opensinto the pipe m; passing.through

‘Instead of employing a tank around the up-
per part of the boiler for condensing the ex-

‘steam may be sitnated at the side or sides of
-and bélow the: boiler, the said exhaust tankor
‘tanks being used. in- eomhmotmn* with a oold- o
‘water tank orpipes around the'boiler, -~ |
This modification of my invention is illus-
~trated in- longltudma,l section in' Fig. 5, and -

~eross-section-in Kig. 6, ‘where 11 are tho tanks:

for the: exhaust steem at the sides of and be-

low the boiler @; and: 2 is the tank around the -

boiler, s@rving as a cold-water tank.. 3'is the-

-'exhaeust steam pipe from the oyhuder in coms-- -

‘munication: with:the tank 1. Thepipe 3'opens:
into the: tank I by means of the small ‘cham- . -

‘ber 4, the upper part of which is pelfomted
with small holes;forming a rose.. Between the:
cold-water tank 2 and the chamber 4isavalvey
5. The exhaust steam: pa,ssmg through the -
‘pipe 3:from-the eylinder is-mainly condensed
by means of tlie spray or jets of cold water
‘delivered through: the perforated top of the:
chamber-4 from the cold-water tank 2. The -
. | valve: 5'is: worked by rods and levers from: the .

foot-plank of theengine.
said rods'and:levers the valve 5. may be opened e
‘When ‘the engine i8:

stationary the’ valve 5 is closed, and cold: wa-~
ter 1§ prevented from passmg’ to the condens-
ing-tank. 1; bat on starting the engine the
said ‘valve: 5 is opened when the greater part
of ‘the.exaust steam from' the cylinder is -con- o

‘By -means: of the"

densed by the cold water meeting it:on its:

passage to the tank 1. The hot water in the
tanks 11 is- pumped therefrom by pumps: -

worked from ‘eccentrics on the: axis  of the

._;-‘--*(lrwmg wheels of : the’ eogme orotherwise.

. The framing of the engine may be utlhzed“i-
150 as to carry the exhaust-tanks. ' o
The exhaust steam. in the: tanks 1 1 may he'-:"""*
‘conveyed to the -front, back, and bottom: of
| the furnace of the 1oeouot1ve by an’ arrange-" -
‘ment of parts essentially the same’ ag thatal-
ready- deseribed” with' respect’ to-Figs: 1,2, 3,
“and 4, exeeptmo* that the: pipe confveymg the
_-_“:exho,uet steam: i eonneoted dlreotly to the_-ff“l' N

 The-draft of the furmee may-also bé promot- | ,ta,nk instead of to'a dome. ¢

ed by conveymg ‘the exhaust. steam: from the;.i -

‘Theimprovem ents deSem-bed anld 111ue‘t1:'.‘afue‘sd";f‘--_._..;,-..__,?i

._-'ﬁmoy be applied to locomotives in-“which. the™
| "boiler-is situated vertically instead of horizon- - -

or & mxture of exhd;ust stea;m and heoted mr, | tally, and the sold 1mprovements ore also a,p

&




. plicable to locomotive steam-engines for tram-

 ways, and to marine and stationary steam-en-

" In applying the said improvements to lo-

. comotive steam-engines for tramways and to
- marine and stationary steam-engines, 1 ar-
- .range or combine the
_ ~invention, substantially in ‘the manner de- |
~ scribed and illustrated, with respect to a loco-:
- otive steam-engine, such chan ges only being
~adopted as are necessary to adapt my: im-
~ provements to the particular steam-engine
~with which they are to be used. B
- Having now desecribed the nature of my in-

parts constituting my

- vention, and the manner in which the same is
- to be performed, I wish it to be understood

- that Ido not limit myself to the precise detaiis

- herein described and illustrated, as the same
o 1]]&5’ be varied -Wibhout departlngfronl the

" nature of my invention; but
I elaim as my invention of improvements

~In locomotive and stationary steam-engines—.

R 1. The combination, substantially as de-

o :._5 ‘scribed, of the feed-water tank, the exhaunst-

~ pipes leading thereto, and the exhaust-steam

 blast-pipe, through which the surplus exhaust

- steam in said tank 18 conveyed to the fire-box

~ or furnace, as and for the purposes set forth,

et

' Witnesses:

| torth, of the feed - water tank, the exhaust- SRR
‘steam pipe or pipes leading thereto, and the
‘blast and boiler feed connections leading from -

sald tank, whereby the exhaust steam in the .

‘sald tank is conveyed both to the fire-box or.-

furnace, and, together with the feed-water, to
the boiler, substantially as described. =

are conveyed to the boiler.

| the exhaust steam and the water in said tank _-

exbaust-steam pipe leading from- said tank,

and arranged to operate in connection with - .~
| sald air pipe or pipes, substantially as de-

scribed, and. for the purpose of conveying « ...
mixture of exhaust steam and heated air to -~ .

the furnace.

. GEORGE SHAW, .
| HENRY SKERRETT,

- 9. The combination and arrangement, sub- -

‘stantially as set forth, of the feed-water tank, -
the exhaust-steaim pipe or pipes leading there- . -
to, the surmounting dome, the live-steam in-
Jector, and the boiler feed-pipe, through which .

4. The feed - water tank and the exhaust- | - i
steam pipe or pipes leading thereto, in com- -
bination with -the air pipe or pipes, and the N

OF 3T Tomple Strect, Birmingham,
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