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PATENT OFFICE.

UNITED STATES

JOHN DOWNES, OF HANDSWORTH, ENGLAND,

L

 IMPROVEMENT IN MEANS FOR UTILIZING EXHAUST STEAM.

: 'Speciﬁéation fofﬁliné pé,rt of Letters Patent No:.A 1 82,424. dated~September 19,_“1876'; apélication filed . -
- - o - .-July 1, 1876.- T T :

To all whom it may concern : o S

Be it known that I, Jomn DowNES, . of
Handsworth, in the county of. Stafford, Eng-
land, merchant, have invented new.and use-
ful Improvements in Locomotive and Station-
ary Steam-Engines, which improvements are
fully set forth in the: following. specification,
reference being ‘had. to the accompanying
drawings. : :

- My invention consists of the construction

and: combinations or arrangements’ of parts,
hereinafter. described, of locomotive and sta-
tionary steam-engines, the said -construction
and combinations of parts having for their-ob-
Ject -the condensing and utilizing of the ex-
haust steam of the said engines, and: making
them noiseless and smokeless, or nearly so,
and the economizing of fuel and water, -,

. My improvements are .especially applicable
to locomotive-engines for common-roads.and
tramways, but may also be applied to.station-
ary and marine steam-engines. Tl
- In carrying my invention into, effect; 1 make

the outlet-port for the passage of the exhaust.
steam from the ‘cylinder considerably larger

than the inlet-port; and I connect the said
inlet-port with a tank or
ranged as hereinafter described, and convey
the said exhaust steam into the said. tank,
and from the said tank into the boiler.. This
tank-is, by breference,. lined ~with. ‘spouge,
cork, india-rubber, 'or other material which
_will rapidly condense the exhaust steam, as
- well as deaden the noise. - The tank may be
'divided into eompartments or sections,  the
said compartments being in' communication
- with one another.. The water with which the
boiler of the engine. is fed is heated by the

said exhaust steam before it is'supplied by the

pump. or injector to the boiler.. The tank -is
. furnished with a:valve to permit of the-escape
of éxhaust steam when necessary. ... = .

.. From either compartment of the tank de-
scribed a pipe passes to the fire-hole: of the

boiler-farnace, the said .pipe being. furnished -
with one or more' jets: and . regulators.. By

means of the said pipe and its jet or: jets'and

regulators the.exhaust steam is con veyed from !

the tank ortanks:into the furnace in the form
of a spray, and tends by-its action to increase
~$he draft and suppress smoke..- I also in a

series of pipes, ar--

similar way convey the exhaust steam into _
the funnel of the-engine for creating a draft, -
By arranging the parts in the -manner -de-
scribed. the exhaust steam is self-supplied,
and requires no attention. . .o,

When my invéntion is applied t6 the en-
gines of tramway-cars there is no noise of es- -
caping steaw, and the: frightening  of horses
isavoided.: "o .o T LT '

Having-explained. the natare-'of my inven-
tion,1'will proceed to describe, with reference
to the accompanying drawings, the manner
in which the same is to be performed.

‘Figure 1 represents in side elevation, Fig.
2 in end elévation, and Fig.:3 in transverse
vertical section, a locomotive steam-engine
provided with my improvements. Fig. 4 rep-
resents a portion of the same in longitudinal
vertical seetion.. . - .. <. ov T ‘
- The same letters of reference indicate the
same parts in the several figures of the draw-
. ‘Areund the:upper side .of the exterior of
the boiler:g of ‘the locomotive: steam:-en gine I’
place a tank -or secondary-boiler, b;into which
tank the exhaust steam from the Steam-cylin-
der is conveyed by means of pipes connected
with: the outlet-ports -of the said cylinders,
the said outlet-ports being»made‘considerably _
larger than the inlet-ports.. Oiig of these
Pipes is represented in Fig: 1, and-is marked
¢, the upper-end of: the said: pipe ¢ dipping in-
to the water with which the tank-big partly
filled.: .. oo S

In the drawing, the:tank- b consists of a
single chamber, but the said: tank may be di:-

vided .into compartments or sections commus- -

nicating. with-eéach otheér, and the said tail
may be: lined. with sponge or ether material
which. : will rapidly:-condense: the ‘exhanst:
steam, and deaden . the noise of ‘th‘e'fenterin‘g'
steam. . The exhaust steam bassed ‘into -the-
tank . by the pipes ¢ is ‘partly ‘condensed .
therein, ‘and the water. in. the- said ‘tank -.is
brought to a boiling or nearly boiling heat,”
.:The beated water: in the tank b-may be fed
to.the boiler ¢. by a pump; or: by an injector ;

or.the said water, as well.as the uncoudensed
exhaust steam: in:the. tank may fod' to- the
boiler @by an-injector-in -the. following man-
ner :: On the end::of -the-tank:d

T s

is a’dome, d,
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from the side of which a pipe, ¢, passes to the
bottom of:the boiler a4, a valve orvalves, open-

inginward;being situated at thatend of the pipe

e connected with the boiler. In the said dome
dis an injector, f,in copnection with the steam-
dome g of the boiler a. *isa pipe communi-
cating between the tank b aud pipe e, pass-
ing to the boiler @, and. conveying the con-
densed water from the tank b to the said pipe
e. By opening the stop:cock b high-pressure
steam is admitted to the injector f, and the
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. . :

For the purpose of promoting the draft
~ through the furnace ¢, inereasing the combus-
tion of the fuel thefein, and preventing the

formation. of smoke, L convey a portion-of the:

exhaust steam from: the tank.b to' the said fur-
nace ¢ by means-of -the-pipe & passing to the:

under side of the: boiler, . The lower end of
the said: pipe% is furnished with-a nozzle:piece; |

-1, which opensintoe the pipe: m; passing.through:
the ash-pit » of -the furnaee,.or through:the

furnace itself.” This pipe m is provided:with:

branch pipes p p,each of which has at its.end
a.jety: ¢,-situated- within: the' bell-mouth pipew,
projecting. -into: the- furnace 4. The exhaust
steam conveyed: to, the pipes w u mixes with

the air entering the said: pipes, and the mix-

ture of exhaust steam and air passes-into the

furndee 4.. The inner ends of the bell-mouth-

pipes-u. w are flattened out; and: provided with
slits, so as to inject. the mixture of exhaust

steam and: air into the furnace in: the form: of
- Spray. ' L T

The jet

exhauststeam direetinto the ash-piterfire-box.

The exhaust steam:is' someshat superheat-
ed in its passage through the pipeww, which is
heated by-the-furnace 4.~ The quantity of ex-
haust steam'passing to the furnace-through:

the pipes k. m. p; and:jets ¢, may be regulated .
by the .stop-cock. w-; 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 pﬁe bell-outh pipes 4 in the mian- |
ner described, or a mixture of exhaust steam
and heated.air.-..In: the lattér case the:pipem

is connected to the piper, which passesito the.
smoke-box ¥, the said pipe » terminating in a

coil, s, fixed in.the said smoke-box. - (See Fig.:

1.) The end of this coil §is open-to-the air.

are thereby promeoted, and: smoké prevented.

dome, d into.the:smoke-box:# by.the:pipe.¢.

In addition te-conveying the exhaust steam,:
or a:mixture of exhaust steamand heated afr,:

a

. q and the bell-moufh pfpé % may bé v
dispensed withy and the pipep may deliver the.
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to the front of the furnace ¢, one or more pipes -
may convey the exhaust steam through the
bottom- of thié furnace, to blow vertically into. ..
the ash-pit,and through the bars of the grate ;
or the exhaust steam may be conveyed to the
furnace ¢ through the back thereof. By pass-
‘ing the exhaust steam into the fire-box it be-
comes so0 heated that on:its escape into the at-
mosphere it is not condensed; and is, conse-
quently, jnvisible. .~ .0 e

By means of a pipe, ¢?, connected with the
steam-dome ¢, surplus steam may be conveyed
“to the furnace: to'deaden the fire and prevent.
noise of- escaping steam from the the safety-
valve when the engine is standing.

Instead of employing a tank around the up-
per part of the boiler for condensing the ex-
“haust steam, one or more tanks for the exhaust,

tanks being used. in- combination with a cold-"
“water tank orpipes around-the boiler.

This medification of my invention 1s: illus-

cross-section in Fig. 6,/ where 11 are thetanks-
for the exhaust steam at the sides of and be-
low the boiler @ and 2 is the tank around the’

‘exhaust-steatn pipe from’ the eylinder in comy-- - -
‘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’ perforated
with small holes,-forming a rose. Between the:
cold-water tank 2 and the chamber 4isavalvey:
5. The exhaust. steans passing’ through the
‘pipe 3 from-the cylinder is:mainly condensed-

valve 5is worked by rods andlevers from the -
-foot-plank of the engine.. By means: of the"

and closed at pleasure. "When ‘the engine is

“said valve:5 is opened, when thé greater part

densed by the cold water meeting it on its:
passage to the tank 1. TFhe hot water in-the

worked from ‘eccentricsi on the: axis of the:
| driving-wheels of- the’ engine or otherwise.

-§0- a8 ‘to carry the' exhaust-tanks.:

: . | - The exhaust steam in the tanks 1 1 may be
The:air circulating through the: coil s bécomes:| ;
‘heated thereby;-and, mixing with the exhaust-
steam supplied. by the nozzle:l; enters the fur-"|-
nace:by the:jéts ¢.:- The draft-throagh thie far- |
nace; and the combustionof ‘the: fuel therein: | and
thereby ‘['exhaust::
The-draft of the furiaee’may ‘also:bé promot-’
ed by conveying the-exhaust, steam: from the.

conveyed to the -front; back, aid bottom of .
‘the furnace-of the locemotive by an arrange-: .

tank instead of to'a do
“ Thieimproyementsdeseribed
may-be: applied to locomotives®in-'s

boiler is situated vertically- instead

tally; and the said improvenients are also ap+’ N

steam may be: situated at the side or sides of ..
and below the: boiler, the said exhaust tankor- .

_trated in Tengitudinal section in' Fig. 5y and -, ‘

boiler, sérving as a-cold-water tank.. 3'is the '

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
said rods'and:levers the valve 5:may be opened
stationary the valve: 5 is closed, and cold: wa-~
ter is prevented from passing to the condens- =
-ing-tank’ 1;- bat. on starting the engine the

of ‘the exaust steam: from the cylinder is -con- S
‘tanks 11 is- pumped therefrom by pumps’ -

> The framing of the engine may be »-u_}ti‘lize&_"._- o
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plicable to locomotive steam-en gines for tram-
ways, and to marine and stationary steam-en-
gines. ‘

In applying the said improvements to lo-
comotive steam-engines for tramways and to
marine and stationary steam-engines, I ar-
range or combine the parts constituting my
invention, substantially in the manner de-
scribed and illustrated, with respect to a loco-
motive steam-engine, such changes only being
adopted as are necessary to adapt my: im-
provements to the particular steam-engine
with which they are to be used.

Having now described the natuare of my in-
vention, and the manner in which the same is
to be performed, I wish it to be understood
that. I do not limit myself to the precise detaiis

herein described and illustrated, as the ‘same

may be varied without departing from the
nature of my invention; but :
I'claim as my invention of improevements

in locomotive and stationary steam-engines—.

1. The combination, substantially . as de-
scribed, of the feed-water tank, the exhaust-
pipes leading thereto, and the exhaust-steam
blast-pipe, through which the surplas exhaust
- steam in said tank is conveyed to the-fire-box
or furnace, as-and for the purposes set forth:

2. The combination, substantially as set

forth, of the feed - water tank, the exhaust-
steam pipe or pipes leading thereto, and the
blast and boiler feed connections leading from
said tank, whereby the exhaust steam in the
said tank is conveyed both to the fire-box or
furnace, and, together with the feed-water, to
the boiler, substantially as described.

3. The combination and arrangement, sub-
stantially as set forth, of the feed-water tank, :
the exhaust-steain pipe or pipes leading there--
to, the surmounting ‘dome, the live-steam in-
Jjector, and the boiler feed-pipe, through which
the exhaust steam and the water in said tank
are conveyed to the boiler. :

4. The feed - water tank and the exhaust-
steam pipe or pipes leading thereto, in com-
bination with the air pipe or pipes, and the
exhaust-steam pipe leading from- said tank,
and arranged to operate in-connection with
said air pipe or pipes, substantially as de-
scribed, and. for the purpose of conveying «
mixture of exhaust steam and heated air to
the furnace.

JOHN DOWNES.

Witnesses:
GEORGE SHAW, .
HENRY SKERRETT, :
OF 37 Temple Street, Birmingham.




