No. 624,388.

{No Model.)

mfﬂzsses

P

| F. SIEMENS.
REGENERATIVE FURNACE.

(Application filed Qct. 22, 1898.)

al

!

O

— ————E— =iy

——+

&

THE NORRIS PETERS CO.. PHOTO-LITHO., WASHINGTON, D. C.

Patented May 2, 1899.

3 Sheets—Sheet 1.

N
Qe,
- o
1
%
Brvernton

Mé_:rz”/"'




Patented May 2, 1899.

. F. SIEMENS.
REGENERATIVE FURNACE.

No. 624,388.

(Application filed Oct, 22, 1898.)

3 Sheefs—Sheet 2.

('Hu Model.)

unjpil st e

A W W

7

£

. ——— ., M,

Jf
lllll Wy
=ETE N
\ W
1 |
Ty

;
] |
no
T Ad H

el et I T I TR B —

Zea

| j-?tue‘?:tav“'
danaNe S

el demsh

=
N
dm

L e S S

e T ey T S N S iy TEEEE . S gy e B Sy

U S - gy Sy

D C

PHOTA-LITHO.. WASHINGTON.

NORR!S PETERS CO.

THE




Patented May 2, 1899.

" F. SIEMENS.
REGENERATIVE FURNACE.

" INQP

No. 624,388,

MW

N ,___\

@7e.lo

|
772 W
[ |
A 2
[ ]
A 2
.l

",

va

£

-

o

L) .
o

>

¥

el
wly
rr
“a
o
A
o
oy
"
a
k .

A\ oAl

S

B .
E. .
= |
w
el | |
& .
- aw,
| - - ]
o . , 70_.,,
F
| {
U |

o
b/

. SN R | ﬁ/
\an M,,/W/%

g DWM%WW%////////%

¥
L)
-
-
ot
Ya
a
£
a
ey
A

" |

7anﬂ/Wm4 N Wﬁ/ el

e _

lllllllllll




"UNITED STATES PATENT OFFICE.

FREDERICK SIEMENS, OF DRESDEN, GERMANY.

REGENERATIVE FURNAGE.

| SPEGIFICALT_ION ferming'pa,rt of Letters- P&tent No. 624,388, dated May 2, 1899.
Application filed October 22, 1898, - Serial No, 694,293- (No model.)

To all whom @ may corcern: -

Be it known that I, FREDERICK SIEMENS, a
citizen of Saxony, residing at 43 Freiberger-
strasse, Dresden, Germany, have invented
certain new and useful Improvements in Re-
generative Gas-Furnaces, (for which an ap-
plication has been made for a patent in Great
Britain, dated April 7, 1898, No. 8,355,) of

~ which the following is- 2 Speelf'catlon

[O

L5

Inthespeci ifications of the British patents—-—-—-
namely, No. 4,644 of 1889, No. 20,083 of 1889,
No. 16,207 of 1890 and No. 11, 433 of 1896—

are descubed 1eﬂ'enemtwe oa.8- fumaees hav-

ing the gas-pr odueels armnﬂ*ed close to the

beds Wlb]l reversing-valves both for gas and

- air, and provided with means for workmﬂ'
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with hot or cold air alone or when deswed
with air more or less mixed with hot products
of combustion. Inthespecification No. 11,433
of 13906 1s described an arrangement of two
separate gas-producers and their valves in
such a way that one of them can be worked

alone while the other is being cleaned or re-

paired. 1t is found, however, that unless
these producers are made consider ably larger
than is necessary for ordinary working the

&tOppafre of one of them makes a dlﬁerence'

in the working of the furnace which is prac-
tically objectionable Again, furnaces of the
kind described when apphed for heating g piles

of iron or steel are conveniently wmked in

such a manner that while the heated metal is

being removed from part of the bed near the

one end metal is being heated near the other
end. As, however, when the metal has at-
tained.its full heat before its removal from
the bed the air-supply has to be very much
lessened in order to avoid overheating and
oxidation of the heated metal, and the flame
at the other end is lowered in temperature

- owing to the deficient, supply of air.

45

The present invention relates to certain
modifications of producers and furnaces of
the kind referred to, soasto prowde for main-
talning sufficient heat when 1t 1S necessary

to clean or repalir the produacers or to lessen

 the air-supply at the end of the furnace-bed.

For this purpose I construct the furnace and
producérs as Ishall describe, referring to the

50 accompanymn‘ drawings.

Figure 11is a lonfﬂtudmal seemon on the | produce gas which passes to the flue B and

. A

_cham_bel B B2
municate with the furnace-chamber B F? by

line 11 of Fig. 2, which is a horizontal section
on the line 2 2 of-Fig. 1, and Fig. 3 is a trans-
verse section on'the line 3 3 of Fig. 1, of a fur-

nace and producers according to this inven-
tion. |

Three or more (as shown in the. d1a,wmfrq
five) producers P are arranged in a row be-
hind the furnace-chamber ' F* parallel toits
length. DBefween the row of producers and
the structure forming the back of the furnace-
chamber there are formed two flues A and B.
The lower flue A communicates with the

-spaces below the fire-grates of all the pro-

ducers P by openings prowded with valvesor
dampers a, and the upper flue B communi-

cates with the upper parts of all the pro-
‘ducers P by openings provided with valves or
dampers b.

In Fig. 3 the lower and upper
openings to one of the producers—that on

ers being open.

At eaeh end of the lower flue A thele is an
inlet for air governed- by a dampel a', and
near the endq there are passages ' ¢ from

the regenerative chambers R’ R? injectors
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the left—are shown closed, thoqe to the oth-

15

73 pd being arranged for impelling through-

these passages portions of the produects of
combustion when desired. Injectors p are
also provided for impelling air into the lower
spaces of the prod acers in the usual way.
From the upper flue I3 two openings, each

provided with a valve ¢, lead into the two

lues G’ G?, which open into the furnace-
‘The regenerators R' R? com-

SdS-.

the flues II' H? and they communicate in the
usual way with the outer air and with a chim-
ney by passages governed by valves at V.
At about the middle of the length of the
furnace-chamber F' K% there is formed in the
roof a flue D, having openings C down into
the chamber.
an inlet provided with a valve d through a
set of pipes E, which extend tmoun'h Lhe re-

generators R’ R‘3

This flue communicates with

So
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The apparatus works as follows: The pr 0-

ducers P, having their lower spaces supplied

with air only or with the addition of some of
10D

the products of combustion from one reﬂ‘en-
erator R? as determined by the 111;|ect01 74,




" thence by_o.ne. of the openings from it, as de- | sothatthe flame becomes moreintense and the
part F? and its charge are effectually heated.

2

termined by opening one of the valves g, to
the flue G'and intothefurnace-chamber. At

the-same-time-air-entering-one-of-the-regen--

erators R', as determined by the valve at V,

becomes heated in passing through the rf&"r:"‘en-~

eratorand enters the furn aee-ehamber 'by the

- flue H' over the entering gas, mingling with

IO

it and producing flame and hot combustion
gases which sweep throngh the furnace-cham-
ber and pass by the flue I through the re-

generator R? and thence to the chimney.

When the one regenerator becomes cooled

~and the other heated, the valves at V and ¢

L5

tor R'.
may then be sent into the flue A and the pro- |

20

are changed, so as to send alr to the regen-
erator R? and flue H? and gas to the flue G%,
while the products of combustion from the
furnace-chamber pass through the regenera-
Some of the products of combustion

ducers by putting the injector 7° in action.

~~ So far theoperation is the same as that of re-
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“more or less oxidized.

generative gas-furnacesof ordinary construc-

tion.

When it happen% that any one of the pro-
ducers requires to be cleaned or repaired, its
valvés a and b are closed, and the rest of the
producers continue in action and may be
urged somewhat more than usual, so that the

absence of one out of three or more does not

materially affect the working of the furnaces.

When the furnace is. employed for heating
piles, ingots, or other pieces of metal, i1t 1is
often necessary to reduce the air-supply ‘when
the pieces at the one end—say in the part
F'—are sufficiently heated and are about to
be taken out, otherwise;.it the air were sup-
plied in full measure, the metal would be
In consequence of de-
ficiency of air the other part F? of the fur-
nace, which may have just been charged with
pieces to be heated, would receive only a dull
flame incapable of giving the heat desired.
In that case the valve d is opened, so that air
becoming heated in passing along the pipes
K enters the furnace-chamber bv the open-
ings in the roof from the fiue D and supplies
the dull flame as it passes with additional air,

[
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Having thus described the nature of this

rying the same into practical effect, I claim—

1. Aregenerative gas-furnace consisting of
a furnace-chamber, in combination with two
air-regenerators, a plurality of gas-producers
arranged in a row parallel with the length of
the chamber, each producer having 1ts lower

| part. communicating by a valved opening

with a lower flue, a 10wer flue communicat-
ing by passages prowded with injectors with

-‘rhe two air-regenerators, and an upper flue

communicating by a valved opening with the
upper parts of all the gas-producers and with
each of the gas-flues leading to the respective
ends of the furnace-chamber, substantially as
described.

2. The combination with the furnace-cham-
ber and the upper and lower flues, and the
regenerative chamber, of the plurality of
cgas-producers behind the furnace- -chamber,
the lower flue communicating by openings
with the spaces below the ﬁre-grates-of all the
gas-producers, valves for said openings, and
the npper flue communicating with the upper
parts of all the gas-producers by openings
having valves, passages from the regenera-
tive chambers to each end of the lower flue,
injectors disposed at openings near the ends
of said flue for impelling the products of
combustion through said passages, flues con-
necting the regenerators with the furnace-
chamber a flue in the roof of the furnace-
ehamber having openings directly into said
chamber and air-pipes extending through the
regenerators and having a valve and connect-
ed with the flue in the roof of the furnace-
chamber, all as and for the purpose specified.
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‘invention-and-the best-means-I knowforcar- -
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Tn testi mony whereof I have hereunto set

my hand in presence of two subscribing wit-
nesses. - |

FREDERICK SIEMENS.

Witnesses:
O. MUSCHLICH,
HERNANDO DE SOTO.
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