| | 2 Sheets--Sheet 1,
H. FRANK. , |
Regenerators for Metallurgic Furnaces.
No. 134,373, . Patented Dec. 31, 1872,

L (o
L s 3 | ¥ |
B2 B R SNt B e B i
| ® y0, ,0, 0! jo, 0, & 0
o' 0" 'or O] aif@j*' ', '0
t/* .-. ' ' . ; i ! ' b
Q 'G:f:tﬁ.f,ﬂ | G/,-E:;f/..m‘/.:::.
' ' ' I L
¢ ‘o' 0! o} {or L0 0. 0
1 } [ . 1 | .
@, o, «0' o| |9 ‘0, (0, O]
©, .9 .0 rof lo) 'e. @' .o
] . 1 ¥
©) o: o, 0| |0l 0] ‘o o
1 4 ' 1 |
G:l,a- ‘o, o| |Oo :9; 0,0
1 ) ‘ oo
C,v1G: 0! 0 e, 'O 0! ol
I ! ] ¥ ! d
©, '0' o' lo| {0 O, 0 'O
1 I 1 '
@, ‘o .o, ol |0 le, ‘e 'O
, I N : ] -
= 31 I.@ :E} D:.G: IE}: :Q
| 1 I
O, :G‘.&’;ﬂu el [2) !E}fé:af L O
' I ! k I i
©, 0! 'e, 10| |6 ‘o 10! O
: , , |
o loy iau cof (&1 18, 181 5
@ 0! oW o S ——— .' |
R | . v i I 1 i i s =
& B s R T B
©:,.@: ;87410 Lo N
N I
>0

{

I'I'IJEESES - I I = . i\\/E l\j‘“DP\ '
&.6 Fihtus . ' B Ly Mitccerely VineisZy Pt

AM PHOTO-LITHOGRAPHIC CON Y (QSBORNES PROCESS.)




_ 28h"'eets--.Sheat2
H. FRANK. :

Regenerators for Metaliurgic Furnac‘es.'--

No. 134,373, , ~ Patented Dec. 31, 1872,

| % .
E. I 1\.1 ' I E 7 4’.- I
relr— 10 T i'
g i[rjr& i ; g
'u 4 -.--;ff‘. 'é;f’" .. %é’ - M" *’—rFﬂta “ennld -‘i‘é T Qéf @ tﬁ“@ AN %
U ST ' | . '
e I EEEE
R ICIENIC IS OInie| Al Q] 0] IC
L LN TR — i
[ o SR |
I : @ v @ & @ @ & & | , @ o @ @6
e e e e A e
SIS eI e o/l oo
LS 1 5 1 S
#

\\\\ n - \%Rk“@\
ééj’yx&,w - | Py Patccorsic (e 7y Flaee

. AM.PHOTO-LITHOGRAPHIC CO. N.Y. [DSBORNES FROCESS)




e —t ——--

HIMAN FRANK, OF PITTSBURG, PENNSYLVANIA.,

'IMPROVEMENT IN REGENERATORS FOR METALLURGIC FURNAGCES.

i

| Spéciﬁcatianhfbrmin g part of Letters Patent No. 134,373, dated December 31, 1872,

" To all whom @t may conéern: , | |

Be it known that I, HIivAN I‘RM:K of
Pittsburg, in the county of Allegheny and
~State of Pennsylvania, have invented a new
and useful Improvement 1n the Constraction
of Regenerators for Metallurgic and other
Furnaces; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion thereof, 1eference bemﬂ* had to the accom-
panying drawin o formmg & part of this speci-
fication, in which— -

“Figure 1 is a vertical cross-section of my im-
proved regenerator through the line 2 z in Fig.

3. Fig. 2 1s a vertical longitudinal section

- through y y, IFig. 3 and Fig. 3 18 a plan view
of the same.

- This invention relates to that class of fur-

naces in which the waste heat which passes

from the combustion-chamber is utilized for

' - the purpose of heating the air or air and gas

which is admitted into the furnace to aid in
combustion; and its direct object is an im-

provement in the method of constructing the |

‘‘regenerators,” such being the term applied

to the chambers throu gh which the waste prod- -

- ucts of combustion are caused fo pass on their
way from the combustion -chamber to the
‘¢ stack.” These “regenerators” operate to
take up from the waste products of combustion

the heat they may still retain, and to transmit

or impart the same to the inflowing air, or air
~and gas, in their passage to the combustwn
. chamber This is accomplished in wvarious
ways; as, first, by alternately exposing the
“ regenerators, 7 which are built of a refractory
material and mth numerous passages or flues
for the passage of the currents of air and gas
to the influence of the heated spent gases or
products of combustion from the combustion-
chamber, and to the currents of air and gas
h entermn'or flowing to the combustion-chamber.
By thls method. the heat acquired from the
heated products of combustion by the regen-

~ erators will be taken up by the mﬂowmg air

and gas. This method is objectionable, since
it produces variations of temperature in the
inflowing air, which is very highly heated when
it first passes through the regenerator, but, as
_the latter cools, is reduced in temperatme.

Another method is to build the regenerators

Y

the waste products of combustion to descend
through one series of flues, and while the in-
flowing air and gas pass upward through an-

| other series of flues, so that the heat will be

transmitted through the bricks or tile, of which .
the regenerator is built, from the outflowing

| currenttotheinflowing currents of gas and air.

Among the various methods of building the
regenerators i1s that of constructing them of
alternate solid and hollow bricks, the solid
bricks being placed vertically and laterally
and the hollow bricks transversely relatively
to each other, so as to form the desired flues
or passage. The hollow bricks have openings

| passings through them longitudinally, and all

the bricks used in this regenerator are neces-
sarily very small.

One great objection to this last method is
that the bricks being very small, there are,
consequently, very many joints to the regeu-
erator, which are liable to leak and permit the
alr and gas to mingle with the waste products
of combustion. In nocase have theregenera-
tors been constructed with walls having both
vertical and transverse passages runnin &
through them. | _

My invention consists in constructing the
regenerators A A of bricks or tile having ver-
tical openings, passages, or flues 11 and trans-
verse openings or flues 2 2. In each regene-
rator A there are one, two, or more series of
chambers and flues, B B, each series having
an entrance-flue, 3, for the admittance of the
air or gas; a chamber, 4, into which 1t passes
from the flue 3; an Intermediate chamber, o,
which it enters by the openings 2, and from
which it passes by the openings 2 into the
chamber 6, which completes the series of as-
cending passages. The ascending current
passes directly from the chamber 6 into the
flue leading to the combustion-chamber. The
descending fiues or passages to accommodate
the heated waste products of combustion con-
sist of the drop-flue 7 which leads from the
combustion-chamber, the distributing-flue 8,
and the vertical passages or flues 11 whlch
lead down into the flue 10 running directly to
the stack, |

In connection with the furnace to which I
have applied my improvement, I make use of

with verhcal and transverse ﬁues, and to cause | two regenerators, A A, one for the gas and |
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the other for the air, to be used in the com-
bustion-chamber. The admission of these in-
to the regenerators is regulated by suitable
valves and passages, which, not forming any
part of the subject- mettel of this apphcatmn
I will not further mention.

The operation is as follows: The air or gas,
being admitted into the flues 3 3, passes into
the chamber 4, and from thence, by means of

the openings 2 through the wall, intothe cham- |

ber 5, whence it passes, by meens of the pas-
sages 2,1nto the chamber 6 on either side, and
from thence upward 1nto the flue leadm to
the combustion-chamber or bed of the furnece
Lhe spent gases or waste products of combus-
tion passing out of the neck of the furnace en-
ter the drop-flue 7, and from thence pass into
and through the distributin g-flues 8 into the
passages 1, down which they pass, imparting
" their heat to the surrounding walls, and from
thence into the flue 10 which Teadsto the stack.
The heat taken up by the walls is transmitted
through them and imparted to the inflowing
currents of air and gas, which are thereby
raised in temperature as they ascend.

The great advantages of this construction of
the reﬂ*eneretor A A are its great simplicity
and cheapness By this construction I am

enabled to subject the inflowing air and gas to
a steady, invariable heat, and secure a regener-
ator with very few JOlnts

F

|
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The bricks of which the regenerators are
constructed form the subject-matter of anoth-
er application, and are made, in the usual way,
of a refractory material. The‘;r are made of
any desired size, and with any number of pas-

| sages 1and 2. Each wall may be madein one

piece, or may be composed of two, three, or
more bricks, if desired ; the less the better as

it reduces the number of joints.

What I claim as my invention, and desire to
secure by Letters Patent, is—

1. The regenerators A A constructed of
bricks having vertical flues or openings 1 and
transverse openings 2 2, substentlelly as de-
scribed.

2. The vertical flues running through the

center of the walls of the regenerator, through

which the products of combustion pass to the
stack, in combination with the chambers and
trensverse openings in the walls, through
which the air and gas pass to the combustlon
chamber, substantially as and for the purposes
desembed | |

In testimony whereof I, the said HIMAN
IFRANK, have hereunto set mv hand. -

- HIMAN FRANK.

. Witnesses:
A. S, NICHOLSON,
TaOS. B. KERR.
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