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UNITED STATES

——,

PATENT OFFICE.

J— .

GEORGE F. TINKHAM, OF BOSTON, MASSACHUSETTS.

P :

. SMOKE-CONSU.MING FURNAGE.

| SPECIFICATION forming p&ri‘, of Letters Patent No. 534,297, dated Fe‘onmry 19 1895

Applcation filed Aprll 97,189 3

Serial No. 472 068, (No model.)

o af/ZZ wko:m it may concern:

Beit known thatl, GEORGE F. T'INKHAM, re-
siding in Boston, in the county of Suffolk and
State of Massachusetts, have invented an Im-
provement in Smoke-Consuming Furnaces, of
which thefollowing description, in connection

~ with the accompanying drawings, is a speci-

fication, like letters on the drawings reple- ..

| Sentlng like parts.
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Thisinvention relates to Smoke -consuming
furnaces of that elass in which steam and
heated air are commingled with the produets

of combustion in the ﬁre box or combustlonf

chamber of the furnace,

One feature of my present invention con-
sistsin anovel construction and arrangement
of apparatus within the furnace, whereby,
furnaces now in use and of old style construc-
tion may be readily equipped without the

necessity of special construction and without
change in the form or style of the fmnaee,

as will be described.

~ Another feature of this invention consists
in a novel construction of steam jet nozzles
by which the steam is efficiently divided or
sprayed without the disagreeable whistling
noise usually attendant on nozzles as hereto-
fore constructed, such for instance, as shown
and described in United States Patent No.
390,193, granted to me September 25, 1358.

The particular featuresin which this inven-
tion consists will be pointed out in the claims
at the end of this specification. -

Figure 1, is a front elevation of a furnace
embodying my invention; Fig. 2, a sectional

“plan view, partially broken out, of the far-
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nace shown in Fig. 1, the section being taken
on the line 2—2, and part of the brick-work
of the furnace being omitted to enable the

steam and air-conducting pipes to be more |

clearly shown; Kig. 3, a vertical longitudinal
section, partially broken out,of the furnace,

the section being taken on theline 3—3, Fig. |

1, and Fig. 4, a detail to be referred to; Fig. J,
a lono'wudma,l section on an enlarn‘ed seale
of the nozzle, and the pipe or GOUplmﬂ' COn-

- nected theremth and Fig. 6, a detail to be

referred to.
The furnace A having 1ts walls made of

brick or other refraetory material and pro-

vided with the boiler A’, may be of any usual
or well-known construction such ascommonly

used, the furnace, herein represented, being

provided with the bridge-wall A* and up-take

A3 The furnace is provided at its front with
arches @ @’ below which are the entrances a°
a® to the fire-box g* and ashpit a’ respect-
ively, the fire-box being provided with the
usual grate-bars a’. In order to equip the far-
nace A with an efficient smoke-consuming ap-
paratus at a minimum expense and W1th0ut

‘altering the construction of the furnace, pref-

erably each side wall ¢’ a’and the front arch a

>5
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of the furnace have embedded in them, two

steam-spraying or atomizing nozzles and an

air-chamber of special construction,; as will -

be described. Hach side wall also has em-

- bedded in ita steam superheating apparatus,

preferably consisting of two sets of coils a!°
a** o', a* a'® a'® connected to a steam-inlet
pipe ¢!" and a steam outlet pipe a*, the steam
inlet pipes a'’, in the side walls a® @® being
joined by pipes a®® a* embeddedin the front
arch a, to a T-shaped coupling a* joined by

‘a pipe a®, extended through the front arch a
‘tothe outside of the furnace and which is con-

nected to a main steam supply pipe a* com-
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municating with the steam space or dome g**

of the bmler the pipe «*® being shown as
broken off in the drawings.

The steam outlet pipe B of each superheat-
ing apparatus has connected to or forming
part of it, an enlargement a* forming a well
or reservoir for any water of condensation
which may collect in the superheating coils
when the temperature of the walls ¢° o’ is low
enough to condense the steam, as forinstance,
in case the fire is banked or permitted to be
extinguished. The wells a in the side walls
ad.a® are connected to a pipe a*® embedded i m
the arch a’, as shown by dotted lines, Fig.
and the pipe a*® has connected to it a plpe
o, extended through the arch a’ to the out-

81de of the furnace a.nd joined to a drip pipe

a® provided with a coek or valve a*.
- The steam outlet pipes a'®of the superheat:
ing coils are joined by pipes b to hollow fit-

-_tmﬂ*s b’ located within casting b* embedded
in the side walls a® @’ of the far rnace, and hav-

ing their delivery ends communicating with
the fire-box o, the said castings formmﬂ' ajir-
expanding chambers. Each casting 6°is pref-
erably made of substantially the sh&pe shown
in Figs. 2 and 4, it having a substantially
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long delivery mouth or opening 6% and a con-
tracted inlet or neck 6% The casting 0% em-
bedded in the side wall a8, is connected by an
air conducting pipe 0° to an air inlet pipe 0°
located at the front of the furnace and pref-
erably prowded with a bell-shaped mouth 0.

The casting U in the side wall o’,is connected

by an air conductuw pipe 08 inclosed or em-
bedded in the said side wall to a similar air

inlet pipe 0" located at the front and outside
of the furnace, the air conducting pipes &° b°

being extended through the arch a. The ailr
conducting pipes 6° §® are connected respect-
ively by pipes 6 6%, embedded in the arch a
and extended to near the center of the same,
by a T 0%, joined to a substantially circular
casting O formingan air-expanding chamber
for the front of the fire-box. The casting 0*

is also provided with a fitting, not slmwn simi-

lar to 6’ in the side casting 62 'The ttmﬂ*s
within the ecasting 6° and b have connected
with them, steam diqtributmﬂ' orspraying de-
vices consmtlnw of a pipe 5% (See Fig.5) and a
nozzle 0® of 3pecml construction, which is
screwed into the outerend of the pipe 0. The
nozzle 0 in accordance with my present in-
vention, has its front portion or nose piece b
made practically solid and without a steam
outlet opening, the rear portion of the nozzle
being also made solid and provided with a

steam inlet hole 618, which communicates with

a radial hole 6" extended through the solid
nozzle and communicating with chauanels or
orooves 0% on the surface of the nozzle and
extended toward the front of the same, the
channels 6%, for the best resnlts, dwewmwto
effect a more efficient distribution of the
steam, the said channels, in my improved
form of nozzle, eonstitutinw the sole outlets
for the steam.

By means of the construction of nazzle
herein shown and described, objectionable
nolises, such as whistling of the steam, are
avoided and the nozzles are thus rendered
substantially noiseless in their operation.
The nose piece (" is preferably provided with
a steam chamber %, which is best formed by
tapping through thesolid nose and closing the
hole or opening at its outer end by a plug 6%,
which may be screw-threaded to permit the
same to be readily removed for the purpose of
cleaning. Thesteam-chamberthus formedin
the nose piece and closed af its outer end,
serves to cool the nose piece and prevent the
T,as in practice,the

same from being burned of
nose piece of the nozzle is etposed to the heat
in the furnace.

Each air-expanding chamberor casting will |

plefenbly bhe provided with two nozzles, as
in practice, I find this arrangement to give
most satisfactory results,

The nozzles 1n .the central casting or air

chamber b6 are supplied with steam from the
steam inlet pipes !® of the superheating coils
in the side walls a® a’, by pipes 63 4% con-

nected to a T 6% jomed to the ﬁttmﬂ* of the
casting O™,

“ber b by the pipes 6% b3

‘against being burned out.
the arrangement of pipes herein shown, the

534,297

In the operation of 'my improved smoke-

‘consuming furnace, the steam from the steam-
| dome is supplied to be various nozzles by

opening the cockor valvecinthesupply pipe
a®. The steam first passes to the inlet pipes
a'” of the superheating coils embedded in the

side walls of the furnace, and then from the

steam outlet pipes a'® of the said coils to the
steam nozzles in the side castings or air ex-
panding ehambers 6° by the pipes 0, and to
the.nozzles in the central air- expandm ocham-
The steam, 1ssu-
ing from the nozzles into the fire-box, draws
with it the supply of heated air, which is

taken from the front of the furnace through
theairinlet pipes6°4”. In Fig. 2,1have shown,,j_,
.a portion of the brick-work as omitted, but

1n practice, 1 prefer to fill in the space be-
tween the various pipes with brick or other
refactory material, so as to completely embed
the superheating coils and the steam and air
conducting pipes,and bythusembedding the
said pipes, they are effectively protected
Fuarthermore, by

air may be taken from the front of the fur-

nace, and the apparatus may be applied to

furnaces as now constructed and in use, with-
out necessitating any change in the construec-
tion of the furnace, so that a furnace of the
old type or style may be equipped with the
smoke-consuming device herein shown, in a
substantially short space of time and at a
minimum expense.

As represented in IFig. 1, the furnace is

provided with three sets of doms one set d
for the up-take; a second set d’ for the en-
trance a® to the fire-box; and a third set ¢?
for the ash-pit.

I claim— |

1. In asmoke-consuming furnace, the com-
bination with a steam superheating appara-
tus embedded in the side walls of the fur-
nace, and connected to the steam space or
dome of a boiler supported by the furnace,
of steam spraying nozzles located within the
air chambers or castings embedded in the
side walls of the fmnace and communicating
with the interior of the furnace below ltS
boiler, air conducting pipes connected to the

said air chambers or castings and embedded

in the side walls and extended through the
front of the furnace, to open directly to the
atmosphere substantially as deseribed.

2. The combination with a furnace having

its side walls connected by the front walls ¢
a’, of a steam-superheating apparatus em-
bedded in the side walls of the furnace, and

air chambers ° embedded in the said walls,

and air-chamber 0 embedded in the front
wall ¢ as described, steam spraying nozzles
in said chambers and pipes connecting the
steam nozzles with the superheating appara-
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tus, and air-conducting pipes embedded in -

the side walls and extended through the front

of the furnace, substantially as described. -
3. The combination with a furnace pro-
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vided with a steam boiler, of a superheating
coil embedded in a side wall of the furnace,
an air-chamber also embedded in the -eide
wall and provided with a steam-fitting 6, one

or more steam-spraying nozzles connected to |
the said steam fitting within the air-cham-

ber, the said air-chamber communicating
with the fire-box of the furnace, steam inlet

and outlet pipes for said superheating coil |

embedded in the side wall of the furnace,
the said steam outlet pipe being connected
to the steam fitting of the eir-ehamber, and an
air-conducting pipe embedded in the side

wall of the furnace and extended through the

said side wall to the front of the furnace and

connected to the air-chamber within the side

wall, substantially as described. |

4, The ecombination with a furnace pro-
wded with side walls a® a’ and the front walls
a ¢’, and a boiler supported by said furnace,

of superheetmﬂ' coils embedded in the side |

- walls ¢® a° steam inlet pipes a'* for said coils

30

35

40

embedded inthe sald sidewalls,and connected

‘toasteam supply pipe located outside the fur-

nace, steam outlet pipes for the superheating
coils, air-chambers b* embedded in the side
walls and provided with a steam fitting b’ to
which the steam outlet p1pes are conneeted
an air-chamber bl embedded in the front wall
a and provided with a steam fitting, pipes 6%
b3 connecting the steam fitting of the air-

chamber b6 Wlth the steam outlet pipes of

the superheating coils, the said pipes being

embedded in the front wall a, steam spray-

ing nozzles connected to the steem fittings of
the air-chambers b? b, air-conducting pipes
b5 b8 extended from the front of the furnace
through the side walls and connected to the
air-ehamber b* and an air pipe embedded in
the front wall ¢ and connected to one or both
side pipes 0° b® and to the air-chamber 5,
substantially as described. |

5. The combination with a furnace pro-

| wded with side walls a® ¢” and the front walls

50

a o', and a boiler supported by said furnace,
of superheating coils embedded in the side

walls a® af, steam inlet pipes a! for said coils
embedded in thesalid side walls,and connected
to a steam supply pipelocated outside the fur-
nace, steam outlet pipes for the superheating
coils, air chambers §° embedded in the gide

| walls and prowded with a steam ﬁttmﬂ' b’ to
which the steam outlet pipes are connected

and an air-chamber 0¥ embedded in the front |

wall o and provided with a steam fitting, pipes
b3 b° connecting the steam fitting of the air-
chamber b with the steam outlet 1 pipes of the
superheating coils, the said pipes being em-

bedded in the front wall a, steam spraying

nozzles connected to the steam fittings of the
air-chambers 6° bY, air-conducting pipes b°

B8 extended from the front of the furnace
through the side walls and connected to the

air-chambers 0% and an air pipe embedded in
the front wall ¢ and eonnected to one or both
side pipes b° 0° and to the air chamber 0%,

6o

wolls or reservoirs connected to the steam

coils and to a drip pipe embedded in-the front

wall ¢’ and extended through the same to the

| outside of the furnace, substenmelly as de-

serlbed

. The herein described steam nozzle con-
mstmg of the solid plug adapted to be fitted
into a steam-pipe, and provided with the
steam inlet hole or passage extended but a
portion of the length of the said plug, a ra-

dial hole or passage extended from the steam

inlet passage to the outside of the plug, and
one or more delivery channels or passages cn
the outside of the plug and extended from
the radial holes toward one end of the said
plug, substantially as deseribed.

- 7. The hserein described steam nozzle con-
sisting of the solid plug adapted to be fitted
into a steam-pipe, and provided with the

steam inlet hole or passage extended but a
portion of the length of the said plug, a ra-

dial hole or passege extended {rom the steam

80

inlet passage to the outside of the plug, and

one or more delivery channels or passages on

Q0

the outside of the plug and extended from

the radial holes toward one end of the said
plug, and a steam chamber in the front end
of the plug and closed at its outer end, sub-
stantially as described.

In testimony whereof I ha,i'?e signed my

name to this specification in the presence oi
two subscmbmn‘ witnesses.
|  GEORGE F. TINKHA_M
Witnesses:
JAS. H. CHURGHTLL
J. MURPHY.
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