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o all whom & muayy concerm:

Beit known that I, RoBerT S. FrANZ, a citi-
zen of the United Statesof America, residing
at Kina, in the county of Allegheny and State
of Pennsylvania,haveinvented certainnew and
useful Improvementsin Furnaces,of which the
following 1s a specification, reference being
had therein to the accompanying drawings.

This invention relates to certain new and

useful improvements in furnaces,; and has for

its object to provide a furnace of particular

construction, wherein a perfect combustion

will be obt‘uned and every unit of heat fu]ly
utilized.

Another object of my invention is to pro-
vide a furnace which will be economical in
construction, simple to operate,and one where-
in any class of fuel may be used. Also either
alr or steam may be employed to facilitate
perfect combustion.

Briefly described, my invention comprlses
a furnace in which the side walls have been
so constructed that air or steam may be passed
trom them to the combustion-chamber, and
means also being provided whereby the hot
alr which oenerally escapes through the chim-
ney may be conducted to the fire- box anc fur-
ther facilitate the combustion therein.

The invention finally consists in the novel
construction, combination, and arrangement
of partsto behereinafter more fully deseribed,
and specifically pointed out in the claims.

In describing the invention in detall refer-
ence 18 had to the accompanying drawings,
forming a part of thisspecification,and where-
in like numerals of reference indicate like
parts throughout the several views,in which—

Figure 1 1s a longitudinal sectional view of
my improved furnace. Fig. 2 is a cross-sec-
tional view, and Fig. 3 1s a horizontal sec-
tional view,through the combustion-chamber.
Fig. 4 15 a detall view, partly in section, of
one of the horizontal flues having formed
therein the deflectors.

In carrying out my invention I employ a
construction similar to that illustrated 1in my
Letters Patent No. 715,569, granted me De-
cember 9, 1902, and in addition to this con-
struction I employ novel means whereby the

hot air which passes between the flues of the
boiler and generally escapes through the

chimney may be conducted to the fire-box

through suitable channels provided therefor
in the side walls of the furnace. Between the
crown-plate of the boiler 1 and the boiler-cas-

1ng 21 provide the pipes 3, which are located,

preferably, near the top of the boiler, these
pipes having their ends cut at an angle, as in-
dicated at 4, whereby as the hot air passes
upwardly in the direction of -the air, as indi-
cated in Fig. 2 of the drawings, the same will
be buffeted and carried to the combustion-
chamber by means of the flues 5 and the chan-
nel 6, which lead to the combustion-chamber.
The lower sides of the pipes 8 are sheared, as
indicated at 7, and the sheared portion bent
upwardly, as indicated at 8, whereby a deflec-

tor 1s formed, so that when the heat passes
through the sheared opening 7 the same will

be de "ected mto the flues or channels 5. The
flues or channels 5 are formed 1n the side
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walls of the furnace and pass downwardly to

the oblong channels 9, also formed in the side
walls of the furnace, and connecting with
these channels 9 and the combustion-cham-
ber are the ports or channels 6. It will thus
be seen that all the waste heat from the flues
which generally pass up the chimney is con-
veyed to the fire-box, whereby a greater com-
bustion is produced than heretotore realized.

To assist this combustion and further facili-
tate the combustion of the fuel; I provide the
pipes 10, which pass through channels 9, and
in said pipes 1 provide perforations 11.
These pipes 10 may be connected to any suit-
able air-supply or steam-supply, and in Fig.
1 of the drawings I have 1llustrated the same
as connected to the steam-dome 12 of the fur-

nace by means of the pipes 14 and 15, suit-

able valves 16 and 17 being provided whereby
the amount of steam admitted to the combus-
tion-chamber may be controlled. The chan-

nels 9 are located upon each side of the fire-
box and above the grates, whereby when the
steam is admitted throu a‘h ports or channels 6

the combustion of the fuel will be aided, and
to further facilitate the combustion thereof 1
provide the cold-air fiues 18, which pass longi-
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tucdinally of the furnace and enter the bridge-
wall 19, as indicated at 20, the inlet to this

flue bemg provided at the rear end of the fur- |

nace, as indicated at 21.

To assist the hot air and waste heat in pass-
ing through the pipes 3 and the channels 5, a
suitable air or steam supply may be passed
into the channels 5, as indicated at 22, the
pipe 23 entering the channel 5 at its upper
end, whereby the moment the hot air enters
the flues 3 and reaches the channels 5 it will
be forced down the channels 5 and pass out
into the combustion-chamber through the
channels 6, the steam or air which passes
out of the apertures or ports 11 of the pipe
10 further assisting the hot air to the com-
bustion-chamber.

It has been found by expenment that by
my 1mproved construction a perfect form of
combustion will be realized in furnaces con-
structed along this line, and that the saving
of fuel is accomphshed and any degree ot
heat desired can be readily secured.

While I have herein shown and described a
practical embodiment of my invention, 1t will
be obvious that various slight changes may be
made In the details of construction without

departing from the general spirit o my in-

vention.

Having fully described my invention, what I
claim as new, and desire to secure by Lettels
Patent, 1s—

1. In a furnace of the type set forth, a plu-
rality of channels formed 1n the side walls
thereof provided with ports leading there-
from to the combustion-chamber, steam-pipes
mounted in said channels in communication
with said ports, vertical channels formed in
the side walls of the furnace, horizontal flues
located In the smoke-exit and communicat-
ing with said channels, the lower edges there-

of being sheared to form apertures and de- !

fiectors, whereby the unconsumed products
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are deflected into the said ﬂues, substantially

as described.
2. In a furnace, a plurality of channels
formed in the side walls of the furnace, a plu-

rality of ports leading from said channels to

the combustion-chamber, steam-pipes having

ports formed therein supported in said chan-
nels, and adapted to be connected to a suit-
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able steam-supply, means for controllingsaid

steam~-supply, vertical channels formed in the

side walls of the furnace, horizontal flues con-
necting with said channels, the ends of said
flues adapted to be located adjacent to the
crown-plate of the boiler, the lower edge of

sald flues being sheared to form aperturesand
deflectors, cold-air flues extending longitu-

dinally of the furnace and having outlets in
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the bridge-wall of the furnace, substantially

as described.
3. In a furnace, a plurality of channels

formed in the side walls of the fur nace, a plu-
rality of ports leading from said channels to.

the combustion-chamber, air - pipes having
ports formed therein and supported in said
channels, a suitable air-supply connected to
sald pipes, vertical channels formed in the
side walls of the furnace, horizontal flues con-
necting with said channels, the ends of said
flues adapted to be located adjacent to the
crown-plate of a boiler, the lower edges of
sald flues being sheared to form apertures and
deflectors, and an air or steam supply connect-

ed to said vertical channels, cold-air flues pass-
ing longitudinally of the furnace and outlets

in the brid ge-wall of the furnace, Substantmlly

as described.
In testimony whereof I affix my signature in

the presence of two witnesses.
- ROBERT 5. FRANZ.

Witnesses:
R. J. FRICKER,
H. C. EvERT.
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