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 To c&ll whom @t may concern: |
. Be it known that I, V\ILLLMI IWNIS of
- Glen Cove, in the (,ounty of Queens and State

- of New Yorl{ have invented certain new and

': ¢ useful Improwments in Boiler and other Far-
- naces, of which the followin g isa SDBCIﬁCthIDH |

~In steam-boiler furnaces steam is often sup-
_phed in moderate quantities above the gmte

. for the purpose of being decomposed and min-.
10 gled with the gaseous products of the fuel for |

- more ecmmmlcal working. The steam so used,

o however, before it is uuected into the‘boiler,

. 181n man3 cases passed througha superheater

for raising it to sucha temperature that it will

S 15 be more readily decomposed on entering the

. steam and the gaseous prodacts of the fuel are

* ~hurried out ot the furnace. before they are
~ properly mixed and in a condition to produce |
20 the most perfect and economical combustion;
~and the object of my invention is to dlspenser
with a separate superheater for the steam. in-

furnace, and. even when so superhemted the

Jected into the furnace and to retain the steain
and the gascous products of the fuel in the

o 25 furnace until they shall be thoroughly ‘eom:

o 35 across the upper front part of said furnace,

~mingled and 1n a condition to combine and

~ ._produce more nearly perfect combustlon, and

§ .through such results to effect an economy of |

foel.

30 To this. end the invention conmsts 111 the

' ';'downwsrd from the top ot the furuace behind
the ordinary bridge-wall, a bridge extendmg

‘forming communicating upward and rearward

- passages, said rearward passages being above

the lower edge of said hangmo* bridge, and a

~ pipe or pipes for 1nject111w steam mto sald.

- 40 rearward passages.

The invention also conswts in the combina-

tion, with a steam-boiler having one or more

| | -'cyhndrlc flues in which are 1111"11306‘3 and the

ordinary bridge-walls, of an annular bridge

"-:45.'ﬁttmo‘ in each flue m rear of the ordmary
-~ bridge-wall, and having -an ol)enmg which 18 |

'newrer the botto_m than- the top thereof, and a

L - pipe for -inj:ectingqstesm jen_teringg the f_u_ljnace

o snd termmatmg above the top of the opemng
in said annular bridge. 20

In the accompanyingdrawings, Figure 3rep-

,resents a longitudinal vertical section of a fur- -

nace embodying my invention.  Fig. 1 repre-
sents a longitudinal vertical sectlon of a ma-
rine boiler emb()(b ing my invention, and Fig. 55 g

2 represents a transverse . section thereuf on

‘the plane of the dotted line z z, Fig. 1.

Similar letters of reference demgnate cor're-

'qpondmg parts in all the figures.

Referring first to Fig. 3, K designates a fnr 60
nace Whlch may be used for any kmd of heat-
ing, and b designates the grate thereof. At
the back end of the grate is the usual bridge-
wall, Li; and M designates the chimney or ap-

al{e through- which the produ(,ts of (,ombus 65

tion escape.

In the front uppm part of the furnac,e, ahox e
the fire-door f, is a bridge, N, extending trans-
versely across the furu.;t(,s, in Whl(,h are lurmed |

communicating upward and rearward pas: 70
sages ¢ ¢’, into the latter of which steam.is in-
jectéd by means of jet-pipes a.

Ths currents
of steam entering the passages ¢’ produce #a

‘rapid rearward current of the smoke and gases

in the said passagesand also a continaous up- 75
ward circulation through the upward passage,

Therefore it will be seen that a continuous
clrculatlon of the hot gaseous products of com-

| bustion is obtained through the passages g ¢/,
‘and said products of combustion are thorou oh- 8o

ly commingléd with the steam.

I do not here claim, broadly, the combina-
tion, with the furncwe, of the bridge N, con-
tsiniug passages ¢ ¢/, as the same forms the
subject of a prior patent granted to me. 85

Inordertopreventthe commingledsteamand
gasecus products from escaping from the fur-
nace over the bridge L and up the chimney M,

I employ a hanging bridge, O, which depends o
from the top of the furnace in rearof the ordi- go

‘nary bridge-wall L, and preferably projects be-

low the upper edge of the said bridge-wall.

It will be seen that that portion of the fur-
nace above a plane coincident with the lower
edge of ‘the hanging bridge. O will constitute g5
in practical effect a chamber in which the com-



. bustion is obtained.

mingled steam rmfl gaseous products of the
fuel are retained over the fire until they be-
come SO bhighly heated that a very perfect com-
]t will be observed that
nothing can escape from the furnace without
passing under the lrangmg bridge O, and that

“ the rearward passuges ¢g"and pipesaare above

10

20

the

sataration, as above

the lower edge of said bridge..

It is a known fact that every one lmndre{]
and sixty pounds of air at a temperature of
about thirty-two degreeq (32°) Fahrenheilt con-
tains about one pound of water, and that for
every additional twenty-seven degrees (279) of
heat imparted to the air it will hold about an
additional poand of water. It is also known
that there is an attraction between oxygen,
carbon, and hydrogen; and it is believed that
steam is first absorbed by the air and gas-
eous products of the fuel, on the prmul}]e of
set forth and this brings

the “&“\EOUb products of the tuel Imto mtlmdte

39

'35

40

4.5

eccentrice to the ﬂue, and nearer to the bottom-

contqet with the steam under a temperatore

favorable to the decomposition of water, and
hence the fire is supplied with- oxXygen under

and also over tlm whole fire-surface of the fur-
nace. -
Referring,now, to Ifigs. land 2 H designates

the furnaces of a marine boiler ()t atypein com-

mon use, they being
dric flues.
"H’ designates the back connectlou, and H

‘arranged 1n three ¢ylin-

- the chimney or smoke-stack.

I designates the ordinary bridge- wall at the
rear of each furnace, and d debmnates the
orates, and ¢ the fire-doors. Just back of the
brldge wall in each furnace is an annular
bridge, J, which is composed of a series of fire-
brick of proper form adapted to support each
other. In the bridge J is a hole, J’, which is

than the top thereof, for the purpose of making
the upper and eﬁemlve part of the annuhr
bridge as deep as possible,aud so retain a large

volumne of steam eutering through the jet-pipe

a' and gas in the turna(,.e. The several bricks
forming each bridge J may be inserted singly

through a man- hole s, and placed 1in 1)081121011

202,445

and provision is thus readily afforded for ap-

plying the bridge to bOIlUI‘b dhoady In use in

steamers.

In both the modifications of my mventlon
which I have here shown it will be blearly seen
that the pipes through which steam is injected
into the furnace are above the lower edge of
the hanging bridge, because in Tig. 1 the pas- 3¢
sages ¢, f,on‘rammw the pipes «, are above the
lower edge of the lmdge O; and in Figs. 1and

5©

2 the steam- -pipe terminates above the top of

the opening J/ in the bridge J, and the part
above said opening only is effectwe. There- 60

fore,instead of the steam and gaseous products

of the fuel being hurried out ot the furnace,
they are dﬂtamed 1n the chamber 1mmedmtely
over the fire, and are there mingled and heated

tosucha degree that a very perfect combustion 65

18 secured and a correapondmg economy of
fuel.
What I claim as my m'reutmn, and desire to

Secme by Letters Patent, is—

1. The combination, W1th a farnace and or- 70
dinary bridge-wall, of a hanging bridge pro-

Jectmg downwdrd from the top of the furnace, -

behind the ordinary bridge-wall, a-bridge ex-
tending across the upper front part of the fur-
nace,forming communicatingnpward and rear-
ward passages, said rearward passages being
above the lower edge of said hanging bridge,

75

and a pipe or pipes for 1njecting steam into said

rearward passages, wbstantlallg as and forthe
purpose specified. -

- 2. The com bmatmn with a steam-boiier hav-

ing one or more (xlmdrlc flues, in which are
fumaces and the ordinary bndge -Wwalls, of an
annular bridge fitting in each flue in rear of the
ordinary blldﬂe wall, and having an opening
which is nearer the bottom than thetop thereof,

and a pipe forinjecting steam eutering the fur-
nace and terminating above the topof the open-

80

1ng in said-annular bI‘ldﬂP subbt‘mtmll,) as and

t(}r the puarpose prCIfled
- \N ILLIAM DNNIS

- Witnesses:

IFREDK. . H AYNLS

ED GLATZMAYER.
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