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IMPROVEMENT IN HOT-BLAST OVENS.

Specification formiﬁ g part of Letfers Patent No. 131.,1&3 dated September 3, 1871.
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- To all whom it may concern: |

Figure 1 represents a side elevation of my

- Be it known that I, JESSE YOUNG, of Ports- | improved hot-blast oven. Fig. 2 is a trans-

mouth, in the county of Scioto and State of
Oh1o, have invented a new and Improved Hot-

- Blast Oven ; and 1 do hereby declare that the

following is a full and exact description there-

- of, reference being had to the accompanying
- drawing forming apart of thisspecification and

~ to the letters of reference marked thereon.
- The object of my invention is to construct
-~ an oven or stove for heating the air supplied
~ to a blast-furnace, in such a manner that the |

air, in its passage through the same, shall be
exposed to a relatively larzer heating-surface

: - thaninanyotherhot-blast ovenhitherto known
- - orused; alsoto make provision for the escape
. of carbonic-acid gas or other gases which do

not support combustion, so that the tempera-

.. ture within the oven may be raised to any de-
‘sirable degree by the use of stone-coal or oth-

er similar fuel ; and to consfruct the heating-

- Ppipes and other portions of the oven with a

- comparatively small weight of metal, and in

- such a manner as to provide against lateral
- and vertical deflection under a high degree of
- heat. The nature of my invention consists in

- making the heating-pipes in a novel and pe-

- culiar manner, which will hereinafter be more

fully described, so that a very large heating-

surface is obtained with a comparatively small

weight of metal, and so that the pipes are not

~ liable to lateral or vertical deflection when ex-
~ posed toa high degree of heat; and in the use

of a T-shaped bar, in combination with the

~ said pipes, for the purpose of further prevent-
Ing the tendency to or possibility of vertical

detlection. 1t also consists inconstructing the

~ lower portion of the oven in two separate com-
- partments, and providing damper-doors in the

partition-wall between the same, for the pur-

- pose of allowing the escape of carbonic-acid

~gas and other gases which will not support

- combustion, so that stone-coal and other simi-
. lar fuel may be used with advantage for heat-
- ‘Ing the pipes; and it further consists in sup-
~~ porting the cross-plate upon which the chim-

ney rests upon iron columns above the crown

- of the oven. |
-~ To enable others skilled in the art to make

~_ and use my invention I will proceed more par-

- Tticularly to describe its construction and op-

~ eration,

§

§

verse vertical section of the sametakenthrough
the line121n Ifig.1.  Fig. 3 is a detached hori-
zontal transverse section taken through the
line 3 4 in I11g. 2. Trig. 4is a longitudinal sec-
tional elevation of one of the heating-pipes.
FKig. 5 is a transverse section of the same tak-
en through the line 5 6 in Fig. 4. -

Letters of like name and kind indicate like
parts in each of the figures. | _

A and A’ represent the base of my improved

~oven, which is divided into two chambers by

means of a partition-wall, ¢, which runs trans-
versely through the center, connecting with
the side walls b i’. In the chamber A, which
18 divided into two compartments by means
of a partition-wall, ¢, running lengthwise
through the center, and extending upward to
the under sides of thefirst tier of heating-pipes,

are the fire-grates d d and ash-pits, neither of
which require particular description; and im-
mediately over the
venient distance therefrom, is an arch, e, of
suitable material, provided with perforations
sutficient in number and diameter to allow the
free passage of lames and heat into the upper
chamber of the oven. In the partition-wall
@ are Two openings, each located immediately

| 1In front of one of the fire-grates d, and a little

above the same, for each of which openings is
provided a damper or door, f, hinged in any
suitable manner to the wall @, and which are
opened and closed by means of levers extend-
ing outside of thefront side wall b. By means
of this construction and arrangement of the
base of the oven, when an undue proportion
of carbonic-acid gas or other similar gas pre-
vaills in the chamber A it may be thrown into
the chamber A’. B B’ are the lower frame-
plates, the former of which, B, rests upon the
top of the side walls b b/, and the latter, O/, rest
in like manner within the end walls ¢ g. These

\ plates are made of cast metal of suitable thick-

nessand width, and extend the entire length of
the side and end walls. The two plates which.
restupon theside wallsaremadein twosections,
beingspliced atthe middle, where theinnerends
of the two sections meet, by means of wrought-
iron plates placed underneath their ends. C -
G O C are the corner columns, which rest

| upon the ends of the frame-plates Just men-

grates d d, and at a con-
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tioned, which latter are de‘ated tor the pur-
pose of receiving the base of the columns, and
keeping them in position. Each of these col-

umns I8 formed of two rectangular cast-iron
plates, of suitable width and thickuness, and

corresponding in length to the height of the
upper chambers of the oven, in which the heat-

*ing-pipes are placed. These plates are placed

in a vertical position at the corners of the
structure, with their lower ends resting upon
the frame-plates at right angles mth each
other, so as to form a square co]umn the an-

~gle of which stands toward the inner side of

the oven, as seen in Iig. 3, while they form a
~ triangular recess outside, and are braced by
means of triangular brace-plates D, cast to
the plates. The four plates, which are placed
at right angles with the line of the side walls,
are wider than the others, and are provided on
thelr inner face with cle%ts I I I, upon which
rest the ends of bars 41 ¢ Wthh support the
heating-pipes B. Midway between these cor-
‘ner columns, on the sides, and corresponding
in height or length with the sald columns, are
T-shaped columns K F, which are also formed
of two cast-iron plates. On the inner faces of
- these columns, which stand at right angles
to the line of the side walls b b, are provided
~cleats W/ W/ I/, corresponding 'mth the cleats
h hh, already mentioned, which. receive the
other ends of the beqnng or supporting bars
v 4 % These bars ¢ 4 ¢, which are for the pur-
pose of supporting the heating-pipes, are made
of cast-iron plates, about one mch thick, and
having a rib cast 011 each edge for the purpose
of imparting additional strength. .As before
mentioned, the ends of these bars rest upon
the cleats & 7o and A/ /', Upon the upper ends

of the columns C C C C and I I rest the up-

-per frame-plates G G G’, which correspond
with the lower frame- phtes b Band B’ B, L
~are the heating-pipes, which are rectangular
in form, and are divided vertically into two
narrow branches, except for a short distance
at their ends, Where the two branches connect,
as seen 1n Kigs. 4 and 5. A vertical bar 01
stay, j, 1s provided at or near the middle of
the pipe, between the two branches, for the

purpose of keeping the same firmly in 1)031131011_

- and preventing lateral flexure; and upon the
outer side of each are cleats k& k which, when
the pipes are in position in the oven it closely
~ against the corresponding cleats on the pipes
immediately adjoining, and are for the pur-
pose of imparting lateral support. On the up-
- per side of the pipe, immediately over the ver-
tical bar j, is a cleat, o, placed transversely
across the pipes, Whmh 1s provided with a
flange on each edge, by which means a groove
- or recess 18 formed thh Iruns across the top
of each tier of pipes when placed in position
upon the bars ¢ in the oven; and when so
placed in position a bar, I, made in the form
of a T-rail, and of sufﬁclent length to reach
_across the tler of pipes, 18 shoved in along this
grove, S0 that its u’pper edge comes in contact

with the lower sides of the next tier of pipes

-

'abov

Increased.

the same,
“which are the heating - pipes, 18 divided 1nto

- E3E,143

By'tlns means a firm suppmt 18 pm
vided for each tier of pipes, and the Possibili-

ty of vertical deflection is entirely obviated

The inner surfaces of the heating-pipes are
corrugated by providing two convex cenes,
each half an inch high and half an inch wide

at the base, upon e&eh square inch of surface,

as seen in Fig. 5, by which means the area of

heating surface is nearly doubled, and at the

same tlme the lateral strength of the pipes is
These cones are placed 1n such a
position relatively with each other that the air
will move through the cavities at a slight an-
ole with the 11116 of the pipe. At the upper
mde of one end of the pipe, and secured by &

suitable jomt within a perforation provided in

the same, is a connecting-tube, m, the end of
which passes through a perforation provided
on the under side of the end of the heating- .
pipe next immediately above; and on the un-
der side of the other end is a perforation for
receiving the connecting-tube m at the end of
the heating-pipe next immediately underneath
The upper portion of the oven, in

two chambers by the partition-wall @, which
1s extended up to the crown-arch I. J J7
are oblong -cast-iron chests or box - shaped

pipes, Secured in & horizontal 1:)0811;1011 under-

neath the frame- phte B, and resting upon or
within the side wall ) in front of the chﬁ,mbels _.
A and A’. These pipes are closed at their
ends, and are each provided with a perforation -
or opening of suitable dimensions on their front

side, at the center, the perforation in J’ being -
for the purpose of admitting the air which forms |

the blast into the oven, and that in J for dis-
charging the same when heated. The blast 1s.

admitted into the pipe J, from whence it passes.

throu gh perforationspr owded_ on its upper side
and in the frame-plate B, which receive the
connecting-pipes m into the heating-pipes i in
the upper chamber A, After t_ravelm o through
the heating-pipes in the chamber A/, 1t is con-
ducted to those in the other chamber, A, by

~means of the pipes or chests K K, which rest

upon the upper frame-plate G, and are similar.

in construction to the pipes J J’, except that
they have no perforation to admit the outer air,
and are connected by means of a connecting-
pipe, L. By means of these pipes K K’ and
L L/ the blast is admitted into the heating-

pipes in the upper chamber A, and after pass-
ing through the same is recelved into the pipe
or chests J" from whence it passes in a heated
condition to the tuyere. 1 I’ represent the
crown of the oven, which is formed of two

arches spannmo the chambers A A/, and rests

upon the inner edges of the npper frame plates.
These arches may be formed of fire-brick or
other suitable material, with an opening in the
center of each for allowing the passage of the
smoke from the oven to the chimneys N N. O

O/ arecross-plates which support the chimneys,
and which are cast-iron plates of suitable thlck |
ness and proper dimensions. NSide ribs ¢ tare

cast upon each edge of these plates tor the pur-
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pose of strengthening the same. P P P Pare | by means of my improved method of arranging
- the columns which support the chimney-plates | the lower chambers of the oven, when an un-
- just mentioned. These columns are formed of | due proportion of carbonic acid or other simi-
flat metal plates supported in a vertical posi- | lar gases which do not support combustion are

tion upon the upper frame-plates, and corre- |
- 8pond in width to the width of the end of the
- chimney-plate which rests thereon.

~plates, which form the base and cap of each
- column, are castuponitsupperandlower edges.

T-shaped

RRaredampersforregulating the draft. These

- may be made of any suitable form and mate-

rial, and operated in any convenient and well-
known manner. S S are the doors which close

‘the sides of the upper chambers of the oven,

and. which are hung upon the corner columns
with wrought-iron hinges, and close against

the columns F F. They may be made in any

suitable manner and lined with fire-clay. V

- are port-holes for allowing access to the inte-
" rior. Tisashort connecting-flue built between

the crown I and chimney-plates, which does

~ not require particular description.

The advantages of myinvention are obvious,

L 'a_,nd may be briefly stated as follows: In the
- first place, by means of the novel and peculiar
form of the heating-pipes, I am enabled to ob-

tain a very large heating-surface with com-

- paratively a very small amount of metal used

- 1n their construction; and they are so con-

~ structed as to be almost entirely free from lia-
‘bility to vertical deflection. They are also pro-

~ vided with such lateral and vertical support
~ that there is no danger of their becoming dis-
- placed. It will also be seen that the air in its
- passage through the pipes is spread out into |
- thin sheets, and is thus brought more perfectly

- Into contact with the heating-surfaces. Again, |

accumulated, the same may be thrown off, so
that stone-coal, and other similar fuel may be
used for heating my improved oven with the
best results; and I may also state that the
dust and soot may beremoved, when necessary,
by means of the ports W in the end walls,
which are on a level with the spaces between
the tiers of heating-pipes. =~

Having thus described my invention, what
I claim as new, and desire to securs by Letters
Patent of the United States, is— -

1."The heating-pipes E, constructed substan-
tially as described, for the purposes set forth.

2. The heating-pipes E, constructed substan-
tially as described, in combination with the

T-shaped bar [, for the purpose specified.

3. Therelative arrangement of the chambers
A A/, partition-wall ¢, and dampers f, substan-
tially as herein shown and described, and for
the purposes set forth. |

4. 1 also claim the heating-pipes E, con-
structed substantially as described, provided
with conical corrugations on their inner sur-
faces, as herein shown and desecribed, for the
purposes specified. |

5. 1 claim supporting the chimney N over
the crown I of a hot-blast oven, upon iron col-
umns P, substantiallyin the manner deseribed,
and for the purposes set forth.

JESSE YOUNG.,.

VWitnesses: |
PH. ZUELLNER,
THEO. BURKHART.
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