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- To all whom it may concern: = . | third, the construction does not permit the
.~ Be it known that I, PETER L. WEIMER, | ready substitution of new pipes in place of
- of Lebanon, in the county of Lebanon and | those which may become defective; and, fourth,
- State of Pennsylvania, have invented certain | the gas, being admitted only at the end or
~ Improvements in Hot-Blast Ovens for Smelt- | ends of the combustion-chamber; produces an

ing-Furnaces, &c., of which the following is [ uneven temperature therein, and heats the

“a specification: - | different pipes unequally. The first two dif:

~ The object of my invention is to overcome | ficulties I overcome by suspending the vertical
~* the various objections incident to hot-blast | pipes from their upper ends instead of sup-

~ovens of the ordinary construction ; and to | porting them from below, and connecting

~ this end it consists in suspending the air- | them by small pipes or mains at the top 1n-

~ pipes from above; in connecting them at their | stead of by the usnal large mains at the foot.

~ upper ends; in the combination of separate

pipe-chambers, having their pipes arranged
to communicate with each other; in providing

The suspeunsion of the pipes overcomes the
tendency to warp and twist, permits them to
be made of far greater IBngth than when ar-

- the combustion-chambers with a series of gas-
. 1nlets distributed along the sides; and in the
¢  special-manuner of suspending the pipes, ar-.

ranged as usual, allows the objectionable mains
-in the masonry to be dispensed with, and per-
mits the flues or passages from the combus-

.. ranging the mains or communicating-pipes,
- elosing the tops of the pipe-chambers ; and 1n
other details, all of which improvements, with

the advantages arising therefrom, will be here-
inafter more fully explained. - '
The hot-blast ovens now in use consist al-

- most universally of a series of vertical pipes
standing in a fire-krick ¢chamber upon hori-
- zontal mains or pipes embeddéd in the ma-

sonry, the heating of the pipes being effected

by the hot gases and vapors ascending through

openings irom a combustion-chamber, which
receives the heating-gas at one or both ends.
In practice these stoves are tound to be ob-
jectionable,  and in the following respects:

| ~ First, as it frequently happens that the ver-

~ tical pipes are subjected to a higher temper- |
~ ature ob one side than on the other, they have
- a tendency to warp or twist, and as this is
assisted by the superincumbent weight of the
pipes themselves they frequently have their

integrity destroyed; second the mains or bed

pipes, being necessarily embedded 1n the

masonry in order to protect them from the

oxidizing action of the heating-gases, they

add nothing to the heating-sartace, while at

the same time they are heavy and expensive,

- asource of constant annoyance oun account of

their frequent leakage, due to the expansion
and contraction of the metal and the settling

. of the masoury, and a serious obstruction to

the proper arrangement of the flues leading

~ from the combustion to the pipe chambers;

tion to the pipe chamber to be located as de-
sired. The third objection I overceme by
providing the combustion-chamber with nu-
nierons inlet-openings distributed at regular

| intervals along its side, and provided gen-

erally with valves or dampers to control the

admission of the gas and render the combus-

tion uniform in all parts of the chamber.

~ The fourth and last-mentioned objection L
overcome by making the pipe in U-shaped
sections, suspending them separately, and
connecting them by key-bolts, so that either
section may be released and removed quickly,

| and without affecting the others.

1n the accompanying drawings 1 have repre-
sented the form, construction, and arrange-
ment  of parts which 1-consider the best
adapted for practical -operation. P
- Figure 1 represents a top plan view of my
furnace ; Fig. 2,a vertical section of the same

‘on the line z2; Fig. 3, a section of the same
on the line y y; Fig. 4, a view of one of the

sections of pipes; Fig. 5, a view of one of the

bricks used- to form the top of the furnace.
A represents the walls of the furnace, which -

is divided by a central partition-wall into two

pipe-chambers, B, and two combustion-cham-

bers, C, the latter located below the former, -

‘and communicating therewith by the flues and

openings a, as shown. & G represent my pen-
dent air-pipes, consisting of a series of U-

shaped sections, as in Iig. 4, having their

ends turned outwardly, and connected with
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each other, as shown in Flg 3, 80 as to form
a continuous serpentine pipe. These pipes

may be of any required length and number,
but in the drawmgs I ha,ve shown three of
them arranged side by side in each pipe-cham-
ber, each one consisting of three of the
Sections. Each section of pipe is provided
at 1ts upper ends with ears C, to which
there are attached suspending-rods 1), which
latter are connected at their upper ends to
plates ¢ seated wupon iron cross-beams g,
which latter have their ends supported upon
the walls of the furnace, as shown in Figs. 1,.
2, and 3, each section ot pipe being thus sus
tamed 1ndependently of the others. In order
to facilitate the removal of the sections their
ends are flanged, planed true on the face, and
secured together by key-bolts, which can be
easily loosened and removed with a hammer.
At the top of the oven, on one side, I place a
pipe or main, DD, connecting the pipes of the
two chambers with each other, and on the
other side of the oven I place two short pipes
or mains, i and ¥, provided with openings or
mouth-pieces, and connecting the former tothe
pipes of chamber B, and the latter to those of
chamber B/, as shown., The air, entering the
-main E, passes up and down through the pipes
of chambex B, and thence thmugh the main
D and the plpes in chamber B’, and finally
out through the m#in K. The top of the
chamber 1s closed by fire-bricks I, one of
which is shown in' Fig. 5, adapted to fit

around and between the upper ends of the

vertical pipes, as shown, the brick forming a
cheap and durable top, which can be readily
opened to prevent the removal of any partie-
ular section of pipe desired, and also a protec-
tion for the joints and suspending.rods.

In order to secure an even temperature in
the combustion-chambers they are each pro-
vided, as shown i Figs. 1 and 3, with a nam-
ber of gas 1nlets, k, distributed a,loug the side,
and with a correspondmg series of the flues
leading to. the pipe-chamber above, so that
the gas entering the chambers at the various
points produces a uniform flame and tempera-
ture in all parts of the same, and thereby in-
suresauniform temperatureof all the pipes. In
the turnaces of ordinary construction, receiv-
ing the gas at the end or ends only, the tem-.
perature of the end pipes is always greater
than that of the others; and as the natural
tendency of the heatmg -vapors 1s toward. the
hottest pipes they are soon burnt out; but
by my distribution of gas-inlets this evil is
entirely overcome. |

In order to give a better control of the tem-
perature in different parts of the chamber the.
gas-inlets will each be provided, in practice,
with a gate or valve, to wntrol the adinission
of gas.

It is obvious that, in applying my improve-
inents, the pipes may be made of any other
suitable form, and arranged and suspended in

any other manner, provided they hang freely

from theu upper ends in the chambers, the in-

vention consisting not merely in the special
form and arrangement of parts, but, broadly,
in the employment of pendent or suspended |
alr-pipes in a hot-blast oven. It is also obvi-
ous that the pendent pipes may be used in
hot-blast ovens having a different arrange-
ment of pipe and combustion chambers; that
my special combustion-chamber for produc-
ing a uniform temperature can be employed
with air-pipes arranged in the usual manner
upon supporting-mains; and that the number
of pipe-chambers can be increased to any re-
quired extent, provided the pipes of each
chamber commumcate with those of the adja-
cent chambers. By means of my various im-
provements I completely overcome. the difii-
culties experienced with the common ovens,

and produce an oven which possesses great

durability under the highest temperatures,
which contains the minimum amount of metal,
which is cheap and simple in its eonstruction,
which permits the ready substitution of new

pipes, which permits the use of pipes of great

length, which permits the pipes to be sus-
pended high enough above the incoming va-
pors to prevent the usunal destructive oxida-
tion, and which applies the heat to the great-
est possible advantage..

Having thus described my invention, what

I I elaim 1s—

1. A hot-blast oven, having its air-conduct-
ing pipes suspended therein, substantially as
shown and described.

2. In a hot-blast oven, a pendent air-con-
ductmg pipe, Slleth]tl&H} as herein shown
and described..

3.. In a hot-blast oven, the combination of a
heating-chamber, a combustlon chamber com-
inunicating therewith, and an air-conducting
pipe or pipes, hung by their upper ends within
the heating-chamber, substantially as shown
and described.

4. In a hot-blast oven, the combmatlon of
the pipes (x, provided with the lugs ¢, and
suspended by the rods d from the beams g,

substantially as shown.

5. In combination with the pipes suspended
in the heating-chamber, the roof I, formed of
brick, adapted to-and sustained. by the plpes,
as and for the purpose described.

6. In a hot-blast oven, the combination of
the heating-chamber B contammg the series

of air-pipes (, and the combustion-chamber

C, provided with the series of flues and cor-
responding series of.gas-1nlets, for the purpose
of equalizing the temperature, as set forth.

7. In a hot-blast oven, the combination of
two or more commnuicating series of air-pipes
mounted 1n separate heating-chambers, sub-
stantially as shown.

S.. The combination of the two pipe or heat-
ing-chambers B C, combustion-chamber, two
serleb of pipes, a;ml the mains D, E, and. F
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