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To all whom it may concern :

Be it known that I, JoSEPH JONES, of the
horough of York, in the county of York, in the
State ot Pennsylvania, have invented certain
Improvements in the Construction of a Heat-
ing Apparatus for Hot-Blast for I'arnaces as
ave to be Supplied with Heared Air; and Ido
hereby declare that the following is a full
and exact description thereof,

In the early use of the hot-blast the air was
heatéd in capacious ¢y linders or tubes of east-
iron, the fael for heatmg it being countained in
ov cns or arches, through which the said eylin-
ders or large tubes were made to pass, the fuel
consumed iu theseovens votbeingemployed for
any other parpose-than the heating of thé air,
Meaus, however, were soon devised for employ-
ing the waste heat from the tunnel-head of the
mruace for heating the air to Le used in the
“Llast., This has been effected by placing the
oven on the side of the tunnel-head and open-
ing a Hue from it into the oven. Within this
oven are placed a number of tubes, through
* whicli the air to be heated is forced to pass,
and it bas been found that the waste heat so
applied has answered the intended purpose;
but still it has been evideut that a sufficient
heating-surface has not been, upon this plan,
exposed to obtain all the advantages from the
waste heat which it is well calculated to sap-
ply, for it is awell-known fact that although
the tubes have been kept red-hot the tem-
perature of the blast bas been generally but
from 300° to 600°. The object of my first
improvement is to obviate this difficulty by
sach an arrangement of the heating apparatus
as shall expose a sufficient heating-surface to
elevate the temperature of the blast to any de-
sired extent.

The general mode of construeting the ap-
paratus for heating from the tunnel-head has
been to place three cylinders or tubes parallel
to each other and mm a horizontal position
within the oven, raising them one or two feet
above the bottom, SO t,hat the heat might cir-
culate round thew. Oun the upper side of the
middle cylinder there have been usually ten
openings, and upon the outer ones five, far-
nished with necks to receive tubes, through
whicl the air to be heated is to circulate.
These tubes are bent in form of the letter U

inverted, and their open ends are placed in
the necks above named, five of them connect-
ing each of the sides w1t11 the middle tube or
cylinder.

In the accompanying drawings, Figare 1
is a perspective view of the furnace with the
oven A upon'it, and Fig. 2 is a view of thear-
rangement of the tubes constituting the heat-

‘| ing apparatus as improved by me, and which

is contained within the oven A.,

Instead of three, I use four paraliel tubes,
B B, the two on each side forming a pair,
which are tonnected together by the bent tubes
CC, which rise vertically from B B, When I
say “ben’c tubes” I refer to formonly,not intend-
ing to say that they areactually beut, the fact
being that they are cast in that form. The
vertical portions of these tubes will generally
bein separate pieces, and will be connected
together by the curved upper ends fitting in
sockets on them. By this arrangement, with
four horizountal eylinders I am enabled to put
double the number of bent tubes in the space

‘occupied by half the nuwmber with the three

horizontal ptpes. The air to be heated is blown.
in at the end of one of the outer cylinders at
K. It then rises in the first tier of ten (or
more) vertical pipes and descends through the
next tier into the second Lylmder, Whlch com-
municates by curved end L with the third
eylinder, whence it is conveyed to the fourth
in the saine way as from the first to the sec-
ond. With the fourth cylinder the conduct-
ing-pipe D D, leading to the tuyere, is connect-
ed. -Aneffect nearly the same as this-produced
by the two middle cylinders may be obtained
by using in place of. cylinders carve-pipes
somewhat like those used to counect the up
eid of the vertical tubes, or by enlarging the
middle of the hori/,ontdlcylinder, and so form-
ing it as to receive a double row of vertical
tubes on each of theabove-stated forms, may
be used with success; but I consider-the first-
named plan the best dnd the most per manent.
What I claim as new and useful inthis part
of my improvement and invention is the con-
structionof the pipesinthe above-stated fonm,
0 as to obtain the desired effect of increasing
the fire-surface by means of two middle eyl
inders connected together, with curve-pipes at
their ends, and the employment of any of the




above-named plans, 80 as to obtain a double
rew of vertical tubes in the middle.

My second improvementconsistsinithe mode
by which I regulate the quautity of heatadmit:
ted into the oven by causing tlie conducting:
pipe to openor close a damper operating upon
a;self-regulating principle, depending tupon the
varidtiyns of temperatare of the blast swhich
the said eenduacting-pipe is exposed to. : The

damper E is a flat plate of iron fitted on the.

top ' of the oven-chimney, whiekh, by being
closed, stops: the rush of the flame and heat
into the oven. ' The damper is attaclied to the
end of the; long arm of alever, F, the short
end of which is hooked to a rod, G, attached
to the upper end of thie conducting-pipe D,
which has: a flexiblejoint, by whiclvit is united
to: the eonnectitg:tuke H.: The rod G, at:
tached: to the short arm ol the lever, must be
made adjostable onthatarm, so as completely
1o regulate the action of this part. '

What 1 elaimias my improvement in' this
part of i the: apparatus is: the employment of
the hot-air-conducting pipe to open: and ciose
a damper in the chimney, in the manner set
forth.

My third improvement isiin:the manner of
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constructing a! water-tuyere so 'as to cause
it to' be! much less: liable to get lout of re
pair than the water - tuyéres now employed,
and to render itof éasy repairwhen it becomes
necessary. The mode of making such tuyeres
- heretofore followed has been toicast them in
one single piece, furming a eliaimber near their
frontends by meauns of a core. 'Such tuyeres,
liowever, are very defective, and are incapable
of being repaired. | My improvemeént consists
in casting the tnyere in twopieces, in the man-
nershown in Fig. 8, where I is'the front and
J the back end of the tayere. These parts,
when put: together, are secured by suitable
bolts and nuts; leaving ‘the hollow chamber
and the apparatus for the passage of water as
heretofore.

What I claimiaa constituting my invention
in this part of the farnace is— .

The casting of the tuyere i tivo parts, 8o
that the part which constitutes its point or
froutiend may be readily | renewed whehever
the same may be necessury.

JOSEPH JONES.
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