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Applicationfiled May 11,1892, Serial N’o. 432,679. -(No'model.) Patented in England March 16,1889, No. 4,644, and December
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To all whom it may concern:

Be it known that I, FREDERICK SIEMENS, a
subject of the Emporer of Germany, residing
at Dresden, German Empire, have invented
new and useful Improvements in Regenera-
tive Gas-Furnaces and Producers, (which in-
vention is deseribed in partin Letters Patent
of Great Britain, No. 4,644, dated March 16,
1889, and in part in Letters Patent of Great
Britain, No. 20,083, dated December 13, 1889,)
of which the following is a specification.

My invention relates to “regenerative gas
furnaces and producers,” of the typein which
the gas producer is located close to the fur-
nace chamber, and over, or in close proximity
to the air regenerators, whereby 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.
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My invention also relates to “regenerative

gas furnaces and producers” of the type in’

which only the air employed in the furnace
is regenerated, and this regenerated air min-
gles with the hot gases from the producer,
prior to the entrance of the combined gas and
air into the furnace chamber. o

The object of my invention is to effect an

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

tion with a portion of cold air; or in eombi--

nation with a portion of the products of com-
bustion, and a portion of eold air. =
In carrying myinvention into effect, I pre-

fer to use the air employed in the producer,-
in as highly heated a condition as it can con-

veniently be obtained, and, therefore, I ar-
range to take the air from the top of the re-
generators where it is most highly heated,

-and to eonvey if through suitable flues to the
the hearth or:

producer, and deliver it under
grate of such producer.

In the accompanying drawings which illus-
trate my invention, I have shown my inven-
tion as embodied in a “tank furnace,” for

the continuous melting of glass.

In the drawings similar letters of reference
indiecate like parts. - .
" Figure 1,1s a transverse vertical section of
a continuous glass melting tank furnace, and
the gas producer connected thereto, taken on

the line b b of Fig. 2. Tig. 2, is a horizontal

section on the line ¢ a of Fig. 1.

In the drawings, A represents the melting
tank, which may be given any convenient
size, shape, or depth. Preferably the tank
should be given such a depth as to permit the
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melting and fining of the glass to take place -

in a vertical direction, and yet allowa layer of
semi-fluid or partiallysolid glasstobe formed
over the bottom of the tank, 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 batch or
glass making materials are fed into the tank.

~ A% A% are doors through which the melted
‘and planed glass is gathered by the blowers
from the tank.

" Located at one side of the tank, and near-
est to the charging end, are the regenerators
B and B’. ' 4 :

Arranged over the regenerators B and B’ is
the gas producer-C, formed as a single cham-
ber, with double grates C’ and (% supported
above the hearth upon suitable arches C3, or
in any other suitable manner. .

It will be obvious that in place of locating
the producer over the air regenerators, the
producer may be placed between the regenera-
tors, or the produeer and regenerators may be
independently placed. To obtain the best re-
sults, however, I prefer to place the producer
over the regenerators, 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 econdition.

The vertical section shown in Fig.1is taken
on the line b, b of Fig. 2, and hence only shows
a section of the combustion chamber, one-
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half of the gas producer, one set of flues, and
one regenerator.

It should be understood that the parts men-
tioned by letter in the following description
are duplicated; that is to say, if the desecrip-
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
the furnace.

D and D’ are flues which connect the oppo-
site sides of the top of the producer with the
furnace ports E and E’, and a similar flue D’,
not shown, connects the gas producer on the
opposnte side of the furnace with the flame
port E’.

F and F’ are flues which connect the air re-
generators B 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 alternately
opened and closed in reversing the flame in
the furnace.

H H are eoal-hoppers arranged over the top
of the gas producer.

I and I’ are flues which conneect 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 producer.

Land 1/ are steam orair-jets in the flues J
and J’.

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 regenerators to the
chimney stack.

The operation of my improved 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 emittedinto the furnace chamberthrough
the furnace port E. The flame due to the
combined gas and air, sweeps around the
chamber, and leaves the ehamber by the port
E’. A part of the prodnets of combustion
leaving thefurnace, passesdownward through
the flue [/, and thence through the regenera-
tor B/, Whlch it heats in 1ts passage. The
other portion of the produects of combustion
pass by flue D" toflueJ’,and underthe hearth
of the producer. At the same time,a portion
of heated air is drawn from the top of the re-
generator B’ through fiue I’ and flue J’ and
mingles with the products of combustion un-
der the hearth of the producer, and from
thence passes upward through the fuel in the
producer. Simultaneously with 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 side of the producer.
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In each case, the hot air or gases are injected
under the grates.of the producer by the action
of the steam or air-jets L T/.~

If desired, a portion of the products of com-
bustion may be introduced on oneside of the
produeer, and a portion of hot air from a re-
generator upon the otherside of the producer,
or a portion of the products of combustion in-
troduced upon one side, mingled with eold air
introduced through the jet N.

By closing either of the valves M or M’, one
side of the furnace may be fed wholly with
the products of combustion, or wholly with
heated air.

It will be readily understood that bv suit-
ably arranging the valves and jets, the pro-
ducer may, as before stated, be fed with the
heated air, mixed ornot w ith the products of
eombustlon, or with cold air in any desired
proportion. As the regenerators become
heated, the farnace can be reversed by open-
ing and closing the valves G and G’.

Having thus deseribed my invention, I
claim——-

. The combination with the melting tank
of a continuous glass melting furnace, of a
gas producer, reve1s1ble air heating regenera-
t01s, flues thch connect each sxde of the oas
producer at_its top with the melting ta.nk
valves in said flues, flues which connect the
regenerators to the melting tank, and inde-
pendent flues which connect the 1eﬂfenela,tms
with the gas producer at each side “of its bot-
tom pOlthD substantially as angd for the pur-
pose set forth.

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

3. The combination with the melting tank
of a continuous glass melting. furnace,.of a
gas producer, reversible air heating regener-
ators, independent flues which connect the
top portion of sueh regenerators with the bot-
tom portion of the gas producer, and suitable
flues and valves between said melting tank,
gas producer, and air regenerators, whereby
the gas and air may be conveyed to the melt-
ing tank, and the products of combustion
therefrom, 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 heat from the products of
‘combustion, thereby heating the air used in
.combustion, and in the gas producer; in in-
‘jecting a portion of the.air so heated taken
from the top of the regenerators, directly
‘through a mass of fuel in.the producer, in
‘transmitting the remaining portion of heated

air directly to the combustion chamber, and
there combining it with the gases from the
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‘producer, and finally burning the resulta,nt
gases in said furnace. -

5. The herein described method of operat-
ing a regenerative gas furnace which consists

in extractlnﬂ the heat from the products of.

combustion, thereby heating the air used in
combustion and in the 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 transmlttmo the re-

- maining portion of heated air to the combus-
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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-

plying to the gas producer a portion of heated

| air taken from the top of the regenerator or

regenerators,substantially as and for the pur-
pose set forth.

7.- A step in the method of operatmo regen-
erative gas furnaces, which consists in sup-
plying tothe gas producer a portion of heated
air taken from the top of the regenerator or
regenerators, and a portion of eold air, sub-
stantially as and for the purpose set forth.

In testimony whereof I affix my signature

in the presence of two witnesses.
FREDERICK SIEMENS.

- Witnesses:
C. MAX HERRMANYN,
Of Dresden.
- HERNANDO DE SOTO.
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