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Application filed June 12, 1893, Serial No, 477,357, (Nn model.)

To all whom it may concern:

Be it known that I, CLARENCE I.. LORRAINE,
a citizen of the United States, residing at East
Jordan,in the county of Charlevoix and State
of Mlchwan have invented a new and useful
Bmler-Furnace, of which the following is a
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This invention relates to furnaces; and 113_

has for its object to provide certain 1mprove-
ments in furnaces of thatcharacterespecially
adapted for heating steam boilers, whereby a
more thorough combustion of the fuel will be
secured,andalsotheconsumption of thesmoke
issuing from the fire, thereby providing for
the eomplete utilization of the fuel, and con-
sequently a high degree of heat. |

To this end the main and primary ob,]ect
of the present invention is to provide an im-
proved fire grate in combination with certain
draft devices for the same, whereby the re-
sults noted will be effectually secured.

With these and other objects in view which

- will readilyappear as the nature of theinven-
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tion is better understood, the same consists in

‘the novel construction, combination and ar-

rangement of parts herema,ftel more fully de-
bcrlbed 1llustrated and claimed.

In the accompanying drawings:—Figure 1
1S a central vertical lonmtudmal sectmnal
view of a boiler furnaee constructed 1in ac-
cordance with this invention, the section be-
ing through one of the grate barsof the grate.

Fig. 2 is a similar view of the furnace, the |

section being through a different one of the
grate bars. FKig.3is a central transverse sec-
tional view on the line x—=x of Fig.1. Fig.4
1s a detail in perspective of one of the grate
bars. Fig. 518 a similar view of a dlfferent
one of the grate bars.

Referring to the accompanying drawings,
A represents a boiler furnace of the ordmary

~ construetion having the usual side, front and

end walls, and supports therein the ordinary
horizontal boiler B, of the ordinary type and
secured in pesition within the walls of the
furnace in a suitable manner. Thesaid fur-
nace A, incloses therein a suitable distance
from its front wall C, the usual bridge wall
D, which bridge wall is arranged under the
boiler B,and terminates at its upperend short
of said bmler in order to permit the passage
of the heat and other produets of combustion
thereover in the ordinary manner.
Arranged in front.of the bridge wall D, and

l in the space occupied by the fire box of the 55

ey —

furnace, are the opposite baffle brackets K.

The baffle brackets E, are formed as a part
of the sides of the fumcwe or of other suit-

able material,and embrace the opposite lower
edges of the boiler B,adjacent to theupperside
edges of the bridge wall, so that the lighter

6o "

gases arising trom the fuel on the grate below

sald brackets, are compelled to pass under
the same, near to the body of the fireor heat
passing over the bridge wall, so that such

‘gases becomesufficiently heated toburnin the

hot air furnished at that point, said baffle
brackets in this manner assisting materially

on the grate I, arranged in the space between

‘1n the perfect consumption of Bhe fuel placed
70

the brldﬂ'e Wall D, and the front wall of the

furnace.

The grate F, compmses an alternate series

of hollow grate bars G, and H, respectively,
which grate bars have thelr front and rear

ends restmﬂ' on the transverse supporting

cleats or deS I, arranged at the innerside of
the front wall O and ata point adjacentto the
solid bridge wall D, the latter disposition of
one of the transverse supporting bars provid-
ing means for supporting the rear or inner
ends of said grate bars adjacent to.and out of
contact with the bridge wall, so as to. lea,ve a
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rear-hot air cueulatmg space J, directly in -

front of said bridge wall, for the purposes to
be presently set forth |

Each of the alternate hollow grate bars G
and H, are provided with closed tops K, which
form a bed for the fuel, and are regularly |

spaced from each other 8o as toleave narrow
draft spaces L, therebetween, such draft

spaces being sufﬁciently narrow so that the

major portion of the hot air, or draft below
the grate bars, will pass up through the rear
hot air circulating space J, as will be pres-
ently described, and the sald hollow grate
bars are each further provided at thelr ex-
treme 1nner ends with the end air openmﬂs
M, which communicate with the vertical cir-
culatingspaceJ,directly in front of the bridge
wall, to prowde for the free circulation of hot
air from below the grate bars up to a point in
front of the bridge wa,ll and back of the ﬁre,
S0 as to provide a plentn‘?ul supply of hot air
for the combustion of the gases pasmng over
the top of said bridge Wall |

‘The hollow grate bars G and H, are eaeh

| provided upon their top faces dlree_tly in front
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of the inner end openings M, with the up-
wardly projected fire lugs N, which serve to
hold the coals onto the ma‘ce surface, and to
confine the fire in flO]th of the openings M
and the rear hot air circulating space J, and
the grate bars & are provided Wwith the lon-
n*ltudmal bottom air passages O, extending
10ng1tudma11y thereof from near ‘their fmnt
ends and communicating directly with the
end air openings M, so that the air from the
ash pit, which rises into such grate bars, is
heated up and circulated directly into the
rear hot air circulating space J.

The depending sides of the hollow grate
bars G, which inclose the longitudinal air
passages O, project a distance below thelower
ends of the corresponding inclosing sides of
the other hollow grate bars II, which are
much shorter, and the spaces inclosed be-
tween the shorter sides of the grate bars H,
do not communicate with the end air open-
ings M, but are closed by the transverse end
walls P, cast into the grate bars H, to inclose
heatmw spaces Q.

The hoilow spaces of each of the grate bars

open at the bottom into the ash pit, and
those in the alternate bars H, are designed
to accommodate the longitudinal steam jet
pipes R. Thelongitudinal steam jetpipes R,
are provided, throughout their length, with a
series of jet openings 7, which provide for
jetting the steam into the closed spaces Q,
throughouttheirentirelengths,and said pipes
are attached to the upper endsof the vertical
branch pipes S, arising from the transverse
steam pipeT. The transverse steam pipe T,
is disposed transversely under the entire se-
ries of grate bars, and is clamped in position
by the U-shaped stirrups U, embracing the
bottom of said pipe and attached at their
ends to the sides of the grate bars G. A
valved steam supply pipe V, leads into the

~large transverse pipe T, from one end or a
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suitable intermediate point, and a valved
drain pipe W, c¢onnects with the bottom of
said pipe T, to provide means for draining
off the water of condensation which may
have collected therein.

Now from the foregoing it will be apparent
that there is a free end passage for the greater
portion of the hot air circulated 1n the ash
pit, so as to supply the escaping gases from
the fire with the necessary heated air to in-
sure their complete combustion, and by rea-
son of leading the steam into certain hollow
ograte bars, such steam becomes superheated
w1th1n such grate bars, and mixing with the
hot air, passes below the short sides of the

‘grate bars H, and up through the spaces L,

into the fuel, whereby the combustion of such
fuel 1s perfectly supported.

Changes in the form, proportion and the
minor details of constr uetlon may be resorted
to without departing from the principle or
sacrificing any of the advantages of this in-

- vention.

IIa,vmrr thus descubed the mventlon What

516,334

is claimed, and desired to be secured by Let-
ters Patent 18—

1. Ina b01le1 furnace, the eombm&twn W;l.th
the bridge wall; of a series of spaced hollow

grate _bars arranged in front of and out of

contact with said bridge wall, certain of said
hollow grate bars being provided with end-
closed heating spaces, and steam jet pipes ar-
ranged in said heating spaces, substantially
as set forth.

2. Ina boiler furnace, a series of grate bars

having inner end openings communicating
with the space directlyin front of the bridge
wall, and apwardly projected fire lugs dis-
posed on their upper faeces in front of said
inner end openings, substantially as setforth.

3. In a boiler furnace, the bridge wall, a se-
ries of hollow grate bars having their inner
ends terminating short of the bridge wall to
leave a rear hot air circulating space and pro-
vided in such ends with end openings com-
municating with said space, and upwardly
projected fire lugs in front of said end air
openings, and a steam jet arranged in cer-
tain of said hollow grate bars, subst&ntlally
as set forth.

4. T'he combination in a boiler furnace, of
a series of regularly spaced hollow grate bars
open at their bottom, certain of said' grate
bars having longer sides than the other grate
bars and provided with longitudinal air pas-
sages opening into the space in front of the
furnace bridge wall, and steam jet pipes ar-
ranged longitudinally in the other shorter
grate bars, substantially as set forth.

5. In a boilerfufnace, thecombination with
the bridge wall; of a series of regularly spaced
hollow grate bars terminating at one end
short of the bridge wall and provided in such
ends with air openings communicating with
the space in front of the bridge wall, certain
of said hollow grate bars ha,vmfr Ionwer sides
than the other alternate bars and mcloﬁmfr
longitudinal hot-air passages,theothershor ter
grate bars having end-closed heating spaces,

-pelfomted jet pipes arranged lonfrltudlually

in sald heating spaces, and a steam supply
for said jet pipes, substantially as set forth.

6. Inaboilerfurnace,the combination with
a series of hollow grate bars some of which
are shorter in depth than the others, of a
transverse steam pipe arranged below the
grate bars, U-shaped stirrups embmcmw said
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pipe and attached to the sides of the deepm |

grate bars, branch pipes arising from the
transverse steam pipe, and pelfolated jet
plpeg supported on the uppel ends of s.;ud

grate bars, subsmntmlly as set forth

In testimony that I claim the foregoing as
my own 1 have hereto affixed my signature in
the presence of two witnesses.

CLARENCE L. LORRAI“\TE

Witnesses:
FRED E. BOOSINGER,
JOHN BOOSINGER.
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