No. 713,811, Patented Nov. I8, 1902.

L. G. SMITH.
BOILER FURNACE.

(Application filed Mar. 1, 1902.)

(Ho Model.)

g%i%%@“‘\:'{\‘i@ﬂ\ NINN SO A AL SN
OONIOANNE NSNS ‘ﬂ" b : g Y ‘ %: N IO N
» ] - I - . - ]
_ | f;*’* : 29
NS
NN NN
Naw) NINN
25 K R 5 - RN
2. 1 .‘1 w 11\11\:“ -—F——'-"—*w-‘drﬂ-*-—'—ﬁ—'—'-'-ﬁ-'—'-—*-—'"-——*—h——E mmmm
DA | — _ NNVANERNAN
M- | AN
77 NN 7z, SNANANR
N NN DNARNARNAN
NIRRT - ANATANAN

NN NN

NN
in wm ! 11. 1.. ‘ ‘
SRR | SRR
| /
A

THE NORAS PETERS « ., PHOTO-LITHD,, WASHHNGTAN, O. C.




10

20

25

30

35

40

50

UNITED STATES

PATENT OFFICE.

LINCOLN G.

SMITH, OF DES MOINES, IOWA.

BOILER-FURNACE.

SPECIFICATION forming part of Letters Patent No. 713,811, dated November 18,1902, ‘.
| Application ﬁled March 1,1902,

Serial No. 96,272, (No model)

To all whom tt may concern.:

citizen of the United States, residing at Des
Moines, in the county of Polk and State of

Iowa, have invented certain new and useful
Improvements in Boiler-Furnaces, of which-

the following is a specification. ~

Heretofore in boiler-furnaces 1t has been
found that the arch over the {ire-doors when
made of fire-brick is quickly broken and de-
stroyed by reason of the excessive contrac-
tion and expansion thereof and also by being
struck with lumps of coal and with the fire-
man’s shovel, poker, &c., and when such
arches are made of metal to protect the brick
the metal frequently burns out and the arch
18 thus destroyed.

My object is to provide an improved con-
struction of furnace-ifront whereby a strong
and darable arch over the fuel-openings 1is

provided and at the same time a current of

warmed ailr is provided todischarge upwardly

‘through the grates and aid the combustion of

fuel on the grates. -

A further object in this connection is to
provide means whereby this air may be dis-
charged on either gide or on both sides of the
ograte-surface.

A further object is to provide for the e¢ir- .

culation of a current of cold air through the
arch to thereby prevent it from burning out.
My invention consists, essentially, in the
construection, arrangement, and combination
of the various parts of the device and their
arrangement and combination within a far-
nace whereby the objects contemplated are
attained, as hereinafter more fully set forth,
pointed out in my claims, and illustrated in
the accompanying drawings, in which—
Figure 1 shows in perspective the metal
portions of my furnace attachment as they
would appear with the cast-metal furnace-
front removed and also with the top and {ront
portions of the hollow metal arch removed.

Fig. 2 shows a vertical sectional view of a por-

tion of a furnace having my improvements
applied thereto and taken on the indicated
line 2 2 of Fig. 3. Fig. 3 shows a vertical
transverse secmon of the same, taken on the
indicated line 3 5 of Fig. 2.

A a—

| is the back piece 23.

| tion it is to be anderstood that my improve-
Be 1t known that I, LINCOLN (. SMITH, & |

ments are applied to the ordinary boiler-fur-
nace setting having the cast-metal front, and

my improvements may beappliedtoa furnace

after it is constructed as well as before, so
that when repairing the arch of a furnace my
improvements may be substituted for the or-
dinary brick or cast-metal arch.

The reference-numeral 10 is used to indi-
cate the brick side walls of a farnace.

11 indicates a cast-metal furnace-front of
ordinary construection, having the door 12 to
cover the firing-opening and the door 15 to
cover the ash- plt opening.

The numeral 14 indicates a flat cast-metal
plate extended transversely of the furnace
in line with the bottom of the fire-opening,
and the grates (not illustrated) are arranged
with their top surface flush with the top of
this plate. One end of the plate is supported
in the side wall 10. 'T'he other end rests upon
a rectangular metal frame 15, having a verti-
cal central partition 16. Thisframeis mount-
ed in one of the side walls 10, and a chamber

17 is formed in the side wall ab the side of the

frame 15. On the under surface of the plate
14 is a vertical sheet-metal partition 18 to ex-
tend from the partition 16 to a point near the
center of the plate 14, and at the bottom of
the partition 18 is a horizontal partition 19
to extend forwardly to the furnace-front 11.
In the frame 15 on each side of the partition

16 are the dampers 20 and 21, connected with

the rods 22 and 23, which are designed to pro-
ject through thefurnace-front. On top of the
plate 14, directly above the frame 15, 1s one
end of the cast-metal arch. This end is ex-
tended vertically and rests upon the plate 14
and is indicated by the reference-numeral 24.
Connected with the said part 24.1s the integral
arch 25 to project across the furnace-front
and having a straight surface 26, designed to
enter and rest upon the opposite sufle wa,ll 10.

The part 25 is provided with the perforations

97. Castintegral with the parts 24, 25, and 26
This back pieee projects
some distance beyond the end 24 and down-
wardly as far as sald end 24 for purposes
hereinafter made clear, and at the other end
the back 28 projects horlzontally some dis-

In connection with the following descrip- | tance beyond the end 26, and a damper 29 is
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mounted in said end. A top plate 301is fixed | I claim, and desire to secure by Letters Pat-

to the arched back 28 and extends parallel
with the arch 25, both ends projecting into
the side walls, and said arch is provided with
an 1ntegral downwardly- projecting front
piece 31. A chamber 32 is formed in one of
the side walls to communicate with the hollow
arch and with the rectangular frame 15, below
the plate 14 the said projecting end of the
back 23 opposite from the end having the
damper 29, which serves to form part of this
chamber 32 and the opposite end of the cham-
ber by the arches 25 and 30. The front 31
and the back 28 are open to.the outside atmos-
phere, and the air is admitted to the chamber
thus formed through said opening, which is
controlled by the damper 29.

In practical use and assuming that the
parts were assembled as shown and described
and assuming further that all the dampers
were open it is obvious that the heat of the
fire upon the grates will cause a strong sue-
tion, and this suction will tend to draw a cur-
rent of air through the passage-way above the
arch 25, then downwardly through the cham-
ber 32, and then through both sides of the
rectangular frame 15, the partition 18 and 19
causing a portion of the air to discharge un-
der the grates at the opposite side of the
furnace,while another portion of the air-cur-
rent discharges under the grate through the
openingin theframe15. Obviously the dam-
per 29 may be adjusted toregulate the amount
of current passing through the arch, and the
dampers 20 and 21 may be adjusted to regu-
late the amount of air passing to either side
of the furnace. At all times it is obvious
that the arch 25 will be kept comparatively
cool by reason of the cool air passing over the
top of it and entering through the holes 27.
This causes sufficient draft to keep the blaze
and intense heat away from the arch 25 and
vet does not In any way interfere with the
ordinary use of the furnace. It is obvious

that by thi¢ construction a strong and dura-
ble arch is provided which cannot readily be
burned out and which also providesa current
of heated air that may be applied to any de-
sirable portion of the grate-surface to aid in
so combustion. |

Having thus deseribed my invention, what |
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ent of the United States therefor, is—
1. The combination with a furnace-front
and side walls and a fire-door on the furnace-
front, of a plate 14 arranged horizontally in
the rear of the furnace-front supported by the
side walls, its top surface being substantially
in line with the bottom of the fire-door, a
framein the side wall beneath one end of the
plate 14, said frame having openings therein,
a hollow metallicarch having perforations in
158 under surface extending across the fur-
nace in the rear of the furnace-front and
above the fire-door, one end of the arch ex-
tending through the side wall of the furnace,
a damper therein, the opposite side wall be-
ing provided with a passage-way communi-
cating between the opposite end of the arch,
and the openings in the frame, for the pur-

‘poses stated.

2. The combination, with a furnace having
a chamber 32 in one of itsside walls, of a fur-
nace-front, a frame 15 in one of the side walls
at the lower end of the said chamber 32, a ver-
tical, central partition 16 in said frame, dam-
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pers 20 and 21 in the opposite sides of said

frame, a partition 18 and 19 extending from
the partition toward the longitndinal center
of the furnace, and the part 19 extending to
the furnace-front, a flat plate 14 having one
end in the furnace-wall and the other rest-
ing on top of the frame 15, an arch prefer-
ably made of cast metal having one end rest-
ing upon the top of the plate 14 and the other
end resting in the opposite furnace-wall and
also having a series of openings 27, a back
piece cast integral with the plate 25 to pro-
ject above it laterally on both sides, a metal

.arch 30 havingoneedge resting upon the back

plece and a front piece connected with the

said arch 30, whereby an inclosed passage-

way 1s provided above the plate 25, said pas-
sage-way communicating at one end with the
exterior of the furnace and at its other end
with the said chamber 32, and a damper 29
in the entrance of said passage-way, substan-
tially as and for the purposes stated.
| LINCOLN G. SMITH.
Witnesses:
JOSHUA STRUTHERS,
W. k. LANE.
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