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To all whom it may concern:
Be 1t known that I, FREDERICK SIEnENs a

‘subject of the Empmer of Germany, re.sndlng

at Dresden, German Empire, have invented
new and useful Improvements in Regenera-
tive Gas-Furnaces and Producers, (whlch in-
vention is deseribed in partin Letters Patent
of Great Britain, No. 4,644, dated March 16,
1889, and in part in Tetters Patent of Great
Brlteln No. 20,083, dated December 13 , 1889,)
of which the follomnn* is & epeclﬁcatlon

My invention rela,tes to « regeneretwe oa8s
furnaces and producers,” of the type in Wthh
the gas producer is located close to the fur-

nace chember and over, or in close proximity

to the air ren'enere,tors, wherebv the gas pro-
ducer may be supplied with heated air from
the upper part of the regenerators, or with
heated air from the upper part of the regen-
erators-mixed or not with a portion of the

products of combustion from the furnace, or
~with cold air in any desired proportion.

My invention also relates to “regenerative

gas furnaces and producers?” of the type in

Whlch only the air employed in the furnace

1s regenerated, and this regenerated air min-

gles mth the hot gases from the producer
prior to the entrance of the combined gas end
air into the furnace chamber.

The object of my invention is to effect an’
economy of the fuel used in the producer

which results, when heated air is used in the
producer, in ‘combination with a portion of
the prodncte of combustion; or in combina-

tion with a portion of cold air; or in combi-
nation with a portion of the products of com-

bustion, and a portion of cold air.
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In carrying myinvention into effect, I pre-

fer to use the air employed in the producer -
in a8 highly heated a condition as it can con-
venlently be obtained, and, therefore, I ar-
range to take the air from the top of the re-

O'enere,torb where it is most highly heated,

end to econvey it thronﬂ'n suitable flues to the
producer, and deliver 1t under the heerth or -

orate of such producer.

In the accompanying drawmgs which illus-

trate my invention, I have shown my inven-

%0

tion as embodied in a “tank furnace,” for
the continuous melting of glass. |

In the drawings sunlla,r lettele of reference
indicate like perts | -

Figure 1, is a transverse vertical section of
a contmuous glass melting tank furnace, and
the gas producer connected thereto, teken on

the lme b b of Fig. 2. TFig. 2,1s a horlzontal

SBGEIOD on the line a ¢ of Flo' 1.

In the drawings, A represents the melting
ta.nk which may be given any convenlent
size, sha,pe, or depth. Preferably the tank
should be given such a depth as to permit the
melting and fining of the glass to take place
in a Vertlcal dlrectlon and yeb allowa layer of
semi-fluid or pertmlly solid glasstobe formed
over the bottom of the tenk the object of
which arrangement is fully set forth in Let-
ters Patent of the United States, No. 261,054,
granted to me July 11, 1882. I also prefer
that the erown or roof of the tank should be
80 constructed, as to permit the free develop-
ment of flame, as set forth in Letters Patent

of the United States, No. 341 ,285, granted to
| me May 4, 1886.

A’ is a door through which the bateh or
class making meterle,ls are fed into the tank.

A% A% are doors through which the melted
and pldned glass is g&thered by the blowers
from the tenk N

Located at one side of the tank, and near-

est to the cherﬂ*lnn' end, are the ren'eneretors

B and B’.

Arranged over the regenerators B end B’ is
the gas producer C, formed as a single cham-
‘Dber, wu;h double gretes C” and C? supported
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above the hearth upon suitable crches C? or 85

in any other suitable manner.

It will be obvious that in place of loca,tmﬂ'_

the producer over the air regenerators, the
producer may be placed between the regenera-
tors, or the producer and regenerators may be
independently placed. To obtain the best re-
sults, however, I prefer to place the producer

Qo

over the reﬂ'eneretors, as by so doing, the

heated air taken from the regenerators, and
carried to the producer, has but a short dis-
tance to go, and reaches the producer in the
most highly heated condition.
The vertical section shown in Fig.1is taken
on the line b, b of Fig. 2, and hence only shows
a. section of the combnetton chamber one-
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half of the gas producer, one set of flues, and 1 In each case, the hot, air or gases are: injected

one regenerator.
It should be understood that the parts men-
tioned by letter in the following deseription

are duplicated; that is to say, if the deserip-

tion refers to flues D D/, or other parts by let-
ter, it means that the flues D are shown, D’

- not shown, but exist on the opposite side of
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the furnace.

D and D’ are flues which connect the oppo-
site sides of the top of the producer with the
furnace ports Kand E’, and a similar flne D/,
not shown, connects the gas producer on the
opposite Slde of the furnace Wlth the flame
port E’. --

I and F’ are flues which connect the air re-
cenerators I3 and B’ with the furnace ports E
and E’.

G and G’ are valves in the flues D and D’,
and are provided with suitable operating
mechanism, by which they may be alter nately
opened and closed in 1eve181nﬂ‘ the flame in
the furnace.

O H are coal-hoppers arranged over the top

of the gas producer.

I and I’ are flues which connect the regen-
erators B and B’ with the flues F and F".
J and J’ are flues which connect the flues I

~and I’ with the space K, under the grates of

the ploducel
Land 1/ are steam or air-jets in the flues J

and J’.
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M and M’ are valves in the flues J J/, by
which they may be closed.

‘N is the steam or air-blast pipe, by which
cold air may be injected under the hearth of
the producer: |

O is the flue from the 1egenamtmb to the

chimney stack.
The operation of my 1mpmved device is as
follows: The valve G in the flue D being
opened, the highly heated gas from one-side
of the producer, and the highly heated air
from the regenerator B are brought together
and emltted intothefurnace ch&mber throu oh
the furnace port E. The flame due to the
combined gas and air, sweeps around the
chamber, and leav es the chamber by 'the port
E!
leaving thefarnace, passes downward through
the ﬂue Ir’, and thence through the regenera-
tor BB, which it heats in 1ts pa.ssage' The
other portmn of the products of combustion
pass by flue D’ toflueJ’,and under the hearth
of the producer. At the same time, a portion
of heated air is drawn from the top of the re-
cenerator B’ through fiue I’ and flue J’ and
mmﬂ-les with the ploducts of combustion un-
der the hearth of the producer, and from
thence passes upward through the fuel in the
producer. Simultaneously Wlth this action
at the regenerator B’ side of the producer, a
portion of heated air is drawn through the
flues I and J from the regenerator B, and in-
troduced on the opposite SIdta of the prodneex

A pzut of the products of combustion

under the grates of the produeer by the action
of the steam or air-jets L I,

If desired, a portion of the pr oducts of com-
bustion may be introduced on one side of the
producer, and a portion of hot air from a re-
' generator upon the othersideof the producer,
or a portion of the products of combustion in-
troduced upon one side, mingled with cold atr
introduced through the jet N
i By closing elthel of the valves M or M’, one
side of the furnace may be fed wholly with

75

the produets of combustion, or Wholly with

heated air. |
It will be 1ead1ly anderstood that bv suit-

|
l
| ducer may, as “before stated, be fed with the
heated air, mixed ornot w 1th the products of
combustlon or with cold air in any desired
proportion. As the regenerators
heated, the farnace can be reversed by open-
ing a,nd closing the valves G and G/.
II&VIIIH‘ tlms desceribed my invention, I
clalm---—- N
. The combination with the meltlnfr tank
of a continuous glass meltmg furnaue, of a
oas producer, reversible air heating regenera-
tms, flues Whmh connect each sm]e of the oa8
|

producer at its top with the melting ta.nk

valves in said ﬂues flues which eonnect the.

regenerators to the melting tank, and inde-
pendent flues which connect the 1egenemtms
with the gas producer at each side of its bot-
tom pmtwu substantially as and for the pur-
pose set forth.

2. The combination with the meltmg tank
of a glassmelting furnace, of a gas producer,
reversible air heatlng 1eﬂenerators, and 1nde-
pendent flues which conneet the top portion
of such regenerators with the bottom portion
of the gas produeer substantially as and for
l the purpose set forth.

3. The combmat]on with the meltmn' tank
of a continuous glass melting. furnaee, of a
oas producer, revers1ble air heatmg regener-
| ators mdependent flues which connect the
top portion of such regenerators with the bot-
| tom portion of the gas produeer and suitable
| flues and valves between gaid melting tank,
gas producer, and air regenerators, wheleby
the gas and air may be conveyed to the melt-
ing ta,nk and the products of ecombustion
chelefrom alternately at intervals, substan-
tially as and for the purpose set forth.
| 4. The hérein described method of operat-
ing a regenerative gas furnace which consists
in ¢ extracting the hea,t from the produets of
combustion, thereby heatinz the air used in
|.combustion, and in the gas producer; in in-

1 jecting a pmtlon of the air so heated taken

from the top of the rehenerators, duectly
thmugh a mass of fuel in the produecer, in
tra,nsmlttmg the remaining portion of heated
air directly to the combustlon chamber, and
there combining it with the gases from the

ably arranging the valves and jets, the pro-

beeome.
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producer, and finally burning the resultant

gases in said furnace. -
5. The herein described method of operat-

ing a regenerative gas furnace which consists
in extractlnn' the heat from the products of.

combustion, thereby heating the air used in
combustion and in th_e_ gas producer, ininject-
ing a portion of the air so heated taken:from
the top of the regenerators simultaneously
with a portion of cold air, through a mass of
fuel in the producer, in transmlttmﬂ' the re-

- maining portion of heated air to the combus-

tion chamber, and there combining it with
the gases from the producer, and finally burn-
ing the resultant gases in said furnace, sub-
stantially as and for the purpose set forth.

6. A step in the method of operating regen-
erative gas furnaces, which consists in sup-

ﬁlying‘ to t_hé gas producer 4 portion of heated

| air taken from the top of the regenerator or zo
regenerators,substantially as and for the pur-

pose set forth.

7.- A step in the method of 0pera,tmn' regen-
erative gas furnaces, which consists in sup-
plying to the gas producer a portion of heated 25
alr taken from the top of the regenerator or
regenerators, and a portion of cold air, sub-
stantially as and for the purpose setf; forth.

In testimony whereof 1 affix my si n*nature
in the presence of two witnesses. -

FREDERICK SIEMENS.

- Witnesses: -
C. MAX HERRMANN,

Of Dresden.
IIERNANDO DE SOTO.
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