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in gas-regenerators,
original type, or as 1t proceeds

UNITED STATES PATENT OFFICE

FREDERICK STEMENS, OF DRESDEN, GERMANY.

REGENERATIVE GAS-FURNACE.

- No. 822,486.
Application filed January 1

Specification of Letters Patent.

Patented June 5, 1906.

83,1904, Serial No. 189,624,

To all whom b Mmay CONCETT:

Be it known that 1, FREDERICK SIEMENS,
subject of the King of Saxony, residing at 4
Liebigstrasse, Dresden, in the Kingdom of
Saxony, have invented certain new and use-
ful Improvements 1n Regenerative Gas-Fur-
naces, of which the
tion, (for which
Great Britain,
5.866.) o

The Siemens regenerative oas-furnaces as
at present constructed burn gas in its hot

condition either after
as in such furnaces of the

directly from
of the

the producers, as In such furnaces

‘most modern type.

~ Sometimes producer-gas Or blast-furnace
oas is put through an elaborate washing proc-
oss for recovery of ammonia and is thus de-
prived completely of its sensible heat, of 1ts
suspended combustible matter, and to a great
extent of its hydrocarbons.

My present invention relates to 1mprove-
ments whereby the most modern type of
Qiemens regenerative gas-furnace is made
switable for using or burning the gas in ques-
tion, a type of which is known as “Mond”’
oas, or for other low-temperature gas with-
out reverting to the use ot expensive gas-Te-
senerators connected to a chimney, as used

T the wasteful original type of regenerative

gas-furnace.
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I eause the cool gas to be conducted to the
furnace through a flue or flues preferably of
considerable length and size to properly ex-
pand or reduce the velocity of the gas and so
shaped toward the furnace-chamber that
they expose a large surface to heat directly
radiated therefrom. Kor example, these
flues may be coned outwardly

furnace-chamber.
made hot by radiated heat

reom the furnace-chamber become Tegeneras
tors and serve alternately to heat the com-
bustible gas. Thus it 1s possible to elimi-
nate all direct communication between the
combustible-gas flues or passages and the
chimney, so avoiding loss of gas.

Obviously that part of the regenerative
cas-flues exposed 0 the heat of the furnace-
chamber may be provided with any known

device for better absorbing the radiated heat,

such as checker brickwork. Tor still further
increasing the temperature of the gas in the
regenerative gas-flues they may be arranged

following is a specifica-

T have applied for a patent n
dated March 13, 1903, No.

it has been. preheated

toward the |

e

-

-5 described in British Patent No. 770 of
1902 for admitting hot air thereinto betore
the gas reaches the furnace-chamber.

When desirable, the combustible gas 1n 1ts
cool or cold condition may be passed through
pipes contained in the chimney-flue, and the
oas may be made to pass around or between
the air-regenerators oT through pipes situ-
o ted in the cooler parts thereof.

To improve the combustion, [ may arrange
to admit the air into the furnace in such
manner that it more or less completely sur-
rounds the combustible gas, or a mMixing-
chamber in which the air and gas mix and
begin to burn may be inserted before the tur-
nace-chamber. Such mixing-chamber is best
arranged between the regenerative gas-flue
-ud the furnace-chamber and may be coned
from the furnace-chamber.

Tn the accompanying drawings, Figure 1
represents a d
and Fig. 2 a corresponding part-sectional ele-
vation, of one form of furnace constructed
according to the present invention, in which
the gas-flue is made longer
coned outwardly or expanded toward the
turnace-chamber, such gas-flue being heated
by heat radiated from the furnace and acting
as a gas-regenerator. Fig. 3 18 a sectional
elevation of another form in which the gas-

diggrammatic sectional plan,

than usual and 1s
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regenerative flue 18 surrounded by the air-

Fig. 4, a transverse vertical section
Smilar arrangement of gas and
Figs. 5 and 6 are part transverse
sections of modified arrangements _
showing projecting brickwork {from the walls
of the regenerative gas-flue; Fig. 7, a longitu-
dinal section of a construction in which a
mixing-chamber 1s interposed between the
oir and eas flues and the furnace.

Passage;
showing a
air flues.

which the partitions constitute equivalents
to the projecting brickwork shown in Kigs.

tudinal and transverse sections showing an

arrangement of flues by which the heat of the

Ng gas.

in all these constructions there are prefer-
ably two air-regenerators of the form usually
provided, which are alternately heated by the
products ot combustion and alternately heat

the air for combustion in the well-known,

Fig. 81is a
transverse section showing a convenient ar-
rangement ol subdivided gas and air flues n
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loss of gas,

Referring to Figs. 1 and 2, the passages A
from the-air-regenerators A’ are arranged to
surround partially or wholly the inner ends
of the gas-regenerative flues C and the brick
checker-work B, which are heated by direct

10 radiation from the furnace I, the gas-regen-
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erative flues C being made longer than usual
and coned outwardly toward the furnace-
chamber E and SCIVING as gas-regenerators.
The air-valves T and gas-valves G are re-
versed simultaneously, so that contiguous
air and gas flues are always in working con-
nection with each other,

The expanded gas-flues, which preferably
contain brick checker-work, are made hot by
direct radiation from the furnace-chamber It
and serve alternately as regenerators for the
combustible gas. These gas-regenerators are
thus not heated at all by passing the gaseous
combustion products of the furnace through
them, nor have they any direct communica-
tion with the chimney, asin furnaces at pres-
ent constructed for using cold producer-gas.

In Fig. 3 the gas-regenerative flue (' is car-
ried forward to the furnace-chamber B and
s partially or wholly surrounded through its
length by the air-passage A. In this case
there is no checker-work in the gas-regenera-
tive flue or between its end and the furnace-
chamber, the heat radiated from the latter
being directly absorbed by the walls of the
gas-regenerative flue, which is made conical
or expanding toward the furnace-chamber,
S0 as 1o expose a large surface
the heat directly radiated from the furnace-
chamber E and also to provide for the ex-
pansion of the gas as it is heated on 1ts pas-
sage through the flue. To assist the heating
of the incoming gas, hot air may be admitted
in jets through the holes J, forming flames
through or over which the main body of the
gas has to pass, as described in specification
to British Patent No. 770 of 1902 |

In Fig. 4 the air-flues A and the gas-flues C
are shown as consisting of coaxisl cones built
of segmental tiles ¢ with distance-pieces b ar-

ranged to support the junctions of the tiles.
In Figs. 5 and 6 i '

| and serve to Increase their
heat-absorbing and heat-transmitting syr-

In the construction of Fig. 7 the gas-regen-
erative flues C (7 is at its inner end C’ sub-

divided horizontally and may also be divided
vertically along its

- shown in Fig. 8, and this subdivided gas-re-

65

generative flue may be partially or

wholly
surrounded by the alr-passage A,

which may

‘which it is enabled to

at that end to |

length by brickwork ¢, as |’

825 486

also be similarly subdivided. Both the air
and the gas flues open into a chamber D, in
which combustion of part of the air and gas
and mixing of the remainder takes place, and
this mixing is facilitated by the diminution
of cross-section of the chamber D toward the
furnace shown in Figs. 7 and 9.

Referring to Figs. 9 and 10, the cool gas is
subjected to a preliminary heating by being
led through a pipe H, inclosed in the chimney-
flue H’, which is traversed by the products of
combustion from the furnace to the chamber
I, whence it passes by the gas-valves G
through pipes J, which are suitably coiled in
a space between the air-regenerators A’ to
the sas-regenerating flues C. The gas may
also before reaching the flues C be passed
through pipes J* (shown in dotted lines in
IFigs. 9 and 10) in the cooler part of the air-
regenerators A’. .

It will be readily understood that the ar-
fangement of flues by which the hot air and
cool gas are conveyed toward the furnace-
chamber may be varied in many ways with-
out departing from this invention, which

consists, essentially, in the herein-described

treatment of poor or cold producer-gas by
be used for the produc-
tion of high temperaturesin regenerative gas-
furnaces and in the utilization of the waste
heat of the gaseous products of combustion
of such furnaces before passing them to the
chimney.

Having thus described the nature of this
Invention and the best means I know of car-

rying the same into practical effect , 1 claim—
- 1. Inregenerative gas-furnaces, gas-regen-
erative flues havingno direct communication
with the chimney and no communication
with the air-flues except near their furnace

end, the said gas-flues being flared outwardly

toward the furnace and constructed with g

brickwork recuperator heated by direct ra-
diation from the furnace, substantially as
described.

2. In regenerative gas-furnaces, the com-
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bination of gas-regenerative flies which are

flared or coned outwardly toward the furnace
and have no direct communication with the

| ehimney, and an air passage or passages con-

necting the furnace and the alr-regenerators
and contiguous with the sald gas-regenera-
tive flues, the said air-passage and gas-flues
communicating with each other only toward
the furnace end, substantially as described.
3. In regenerative gas-furnaces, the com-
bination of outwardly-flaring gas-regenera-
tive flues having no ‘direct
with the chimney, an air passage or passages
contiguous with said gas-flues and communi-
cating with them near their furnace ends,
and a mixing-chamber interposed between
the gas and air flues and the furnace-cham-
ber, and narrowing toward the latter, sub-

| stantially as described,

communication. .

11§

I120

125

130



829 486 ) ' 3

™ 4. In regenerative gas-furnaces, 1 combi- | the gas-regenerative flues, substantially as

nation with gas-regenerative flues such as | described. |
herein described, pipes or fues placed in the | In testimony whereof 1 have signed my
chimney-flue and leading to a chamber com- | name to this specification m the presence of

& municating by a valve with the gas-regenera- | two subscribing witnesses. _

tive flue, substantially as described. ‘ FREDERICK SIEMENS.
5. In regenerative gas-furnaces, in combi-

nation with gas-regenerative flues such as | Witnesses: _

herein described, pipes or flues in the cooler WERNER F. SIEMENS,

to parts of the air-regenerators and leading to | ~ PAUL E. SCHILLING.
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