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o _'__To all fwhom it ma _j concer ne

‘Be it known that we, War, H. HARRIS, of

. Brooklyn Klngs county, and GEORGE FARR,

S IO

- make and tuse the same, reference being had to |
~ the accompanymg drawings, and tothe letters |
- ofreference marked thereon, whu,h form a p‘\rt_'
'; Gf this capeclﬁc.atli:m

: }_g_ 15

of New. York in the county of New York fmd |
State of N¢ ew York, have invented certain new
- and usefu] Impwv‘ements in Farnacesfor Sta-
| tmmry Boilers; and we do her eby declare that.
~the fo]lowmg 1.5 a full, clear, and exact deserip-
tion of the mventlon, whlch will enable others
skilled in the ‘art to which it appertains. to |

Our invention is applmable to a variety of

R Doilers, but we will illustrate it by means of the

- 20:

o ordmary flue or tubular boiler; a,nd its objects
.. 2o are, first, to preventmcrustatmu on the boiler-
S :shell of’ the boiler by furnishing it with pure

- water; second, the nearly perfe(,t combustion

| o of fuel bsr means of a proper supply of heated
- air and at the proper place or places;

' the combustible gases will bé. consumed, and

20
i "~ the center: of the bmler, I‘lg 2, a  vertical

I thereby the avo:dance of emoLe 311{1 economy
o of fael. '

In the dmwm n*s hereta aunexed I‘mure 1 11-

lustrates av ertmal longitudinal hE‘thOI] th1 ongh

~ transverse section of the same ; I‘1g 3 a hori-

zontal section, and Flg 4a f‘aee \lf’W of the

| brldge wall.. | |
A 1s the bmler B the gmte barb and C the I
| iash -pit; D B, frontand rear combusmon cham-

- 'bers; F throat formed between the pendent
| N partltlon and the forward I)I‘Q]EGIIOI] G, 0f the

,. o - top of the bridge-wall.

A 4c I the rear connection.

J are fire-tubes.
When it is intended to carry the outn'omg

- produetb of combustion over the boiler for the

o ~ tion K in the usual way.
. Tos0

o purposeof superheatmgthe steam or for heat-
- ing air the chimney is placed at the rear end
4

- smoke-connection K and over the bmler to the
- uptake; butinordinary cases the smoke-stack

of the boiler. Then they pass through return

may be placed justoverthesmokebox orconnee-

smoke- box, however 1S nnmqtorml to our in-
vention. | | |
- We wﬂl now descrlbe the. functlons aml op-

bustible gases escape.
’mtense beat is-made to impinge on the- heat-
‘ing-surface of the boiler.
free from soot and oxidation, the heat is rap-
-idly taken up and transmltted to the waterin
Thus economy of fuel is the re-
| sult, and a clear av oidance of the smoke nil--
'sance : - |

‘the boiler. -

His the rear ﬁue and

The location of the

of the heater.

above pointed out.
Tael being fed to the fumace in the usual
way, and the fire being started some time, the

‘air in the air-flues becomes heated. As soon |
“as the fire bewmes incandescent and steam is

‘raised the blast i is put on, either. by means of
a fan-blower or a steam- mJe(,tmn pipe.
‘air-flues extend twice aronnd the fmna,ce SO

The

' emtlon of that portion of our 111\*@111:1011 Just
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that it becomes thoroughly heated, and in this

condition itisforced out through the apertures
« in the side of the front combustion- chamber,
“and also through the air-outlets in the projec-.
- - | tion of the bridge wall.
_ ‘This invention relates to improv ements m

o furnaces and boilers of the statlouary type.

Said surface bein

The second fo aturﬂ of our mveutmn is 10-

| The fire now being in
~good condition the gases evolved from the
| fuel in the front chamber are forced l)eneath_
the pendent water- -partition and come in con-
-tact with the gases and intense flame in the
{ rear combustion-chamber, and evolvmﬂ* from
| this the combustible gases are again met with
“another blast of heated air at bhe throatof the

bridge-wall, with which they are intimately

I mixed, and in this condition they form. acom-
‘third, |

o 80

cating across the combustion-chamber a hol-

The top of this partition

low pendentwater partztmn,L dl\"ldll]ﬂ‘thb far-
‘nace-chamber into two—viz., front and rear—
“as beéfore described.
-is flat and slightly arched on the bottom, and -

extends well down toward the grate-bars.” In-
to this partition we introduce our feed-water,

and.from its location the wateris soon heated
when it is transmitted to the boiler through

‘the central perforated pipe, or through the out--

side clrcn]atmg -pipe, M, which also terminates

On the arched bottem of the Water heatel,
generator, and purifier we locate a perforated

‘In a perfarated pi pe ‘m anged at l“lﬂ‘lllt angles -
‘therewith., |

blow-off pipe, N, curved to-conform to the curve '

U _ We carve the heater in this
wayy for the reason that any sediment ormud L

75
plete. chemlcal union, become ignited and en- .

dlsposmg of the fuel in such manter that all;j':-tlrely consumed, S0 th%t no smoke or com-

" This. pure flame and

,_9@_ . .
.9_5:-' -
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and distributing flues will be readﬂ) seen at

35

precipitated and deposited on the bottom of

the heater naturally seeks the lowest level.
The lowest part of the heater is in the coolest
part of the furnace, so should any accumula-

tion of sediment remain the heater will not be |

injured. In this way the water is entirely
cleansed of any foreign substances that may
enter with the feed-water before its introduc-
tion 1nto the boiler, and hence noincrustation
18 formed on the boiler-plate and tubes, and,
as before stated, the heat is more rapidly trans-
mitted through it than when it is in a
muddy condition. The boiler and tubes also
last longer, for the reason they will not burn
or bllbt@[‘ wblle plenfy of wafer is in immedi-
ate contact with boiler-plate and tubes. The
introduction of the water to the boiler is grad-

ual, and well distributed through all parts of

the boiler by means of the perforated pipes.
By the purity of the water in the boiler foam-
ing and priming 1s almost entirely avoided.
But should 1t happen, from agitation or other
causes, water- should rise and saturate the
steam too much, the separators in the dome
will Iiberate all the steam from the water, and
thus dry steam is carried to the engine.
- The feed-pipes and blow-off pipes may be lo-
cated as may berequired by the boiler-setting.

shown, ag they will suggest themselves,
The locatlon and arrangemeut of air heating

Fig. 3. -

Referrmfr again, to the rear combustion-
chamber; E it W111 be seen it extends under
the bridge- wall projection, forming a hooded
chamber. -This hooded chamber pla;yb a very

~important part in the perfect combustion that

40

takesplace there, and in this way, that a
large mass of incandescent feed is placed just
at the point where it meets the gases from the
front combustion-chamber, and if the layer

~were thin they would readily rush through it

without being consuamed; bat by the mass of
incan descent coals there the oases are retarded

~until they have time to unite with the air and

50

become thoroughly mixed, when the mixture
readily ignites and is 1nstf1nt1y consumed, and
thus the iormatlon of smoke is avoided.

- We are fully aware that pendent partitions |

areold, being both solid and hollow; and weare
also aware that it i1s not new to infroduce
heated air, either at the side or at the bridge

dirty or.

 The various steam-boiler appliances are not |

252,21 1 |

| wall, for manj dt;tempts have been made in this

dlrectlon but we are not aware that pendent
mdependent hollow water-partitions arched,
connected, and adapted to be cleaned like ours
have ever before been used. Neither are we
awarethatanysuch anarrangementof heating-
flues with their capped projecting perforated
bridge-wall and apertures leading into the fire
on the other side of the pendent partition have
been used. .

We do not therefore clmm any formel ar-
rangements; but

‘What we do claim is—

1. A furnace divided Ly an independent wa-

ter-partition into front and rear combustion-
chambers, said combustion-chambers being
surrounded by air-heating flues arranged 1:0
twice encircle said furnace, said flues “termi-
nating in side apertures in the front chamber
and in a series of perforations in the bridge-
wall in an upper forward projection, Whereby
the gases are made to mix with theheated air
and become ignited and thereby consumed in
the manner described.

2. The combination, in a heating-furnace
consisting in a divided furnace- cham! ber, of a

“hollow arched pendent partition, a hollow
‘bridge-wall having a forward-projecting hood

or cap forming a hooded chamber beneath it,

~as described, and a series of air-heating ﬂues |

encireling the furnace and within the walls,
adapted to supply bheated air to the side aper-
tures in the front combustion-chambers and

53
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to the perforations in the hood or projectionin

the bridge-wall in the manner set forth and
described.
3. The combinatiou, in a steam-boiler fur-

‘nace, of the arched pendent partition arranged
-and loeated as described, the feed-water pipe,

the central perforated plpe, the outside circu-
lating-pipe, terminating in a perforated pipe

at 11n11t angles thereto, “and the blow-off pipe,
-all armuged for joint operatmn in the manner

set forth and shown.

In testimony that we ¢laim the foregoing as.
our own we affix our signatures in presence of
two witnesses.

WILLIAM HENRY HARRIS.
‘GEORGE FARR.

Wltnesses
G. W. BALLOCII,

GEo. S. BALLOGH.-
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