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UNITED STATES PATENT OFFICE.

JACOB GREEN, OF PHILADELPHIA, PENNSYLVANIA.

GLASS-FURNA.CE.

Specification of Letters Patent No. 11,890, dated November 7, 1854,

L

To all whom it may concern.:

Be it known that I, Jacos GreeEx, of
Philadelphia, in the county of Philadelphia
“and State of Pennsylvania, have invented a
new and useful Improvement in the Art of

Manufacturing Glass; and I do hereby de-

clare that the following is a full and exact
description thereof, reference being had to
the accompanying drawings and to the let-

ters of reference marked thereon.

In the ordinary glass furnace which de-
pends for its supply of air for combustion

upon the draft created by a *cone,” or the

openings of the working-holes, more than
half the fuel is lost, the greater part of the
combustible gases escape from the furnace

unconsumed, and Iin consequence of the
layer of fuel on the grate being very thin a
considerable portion of atmospheric air
passes undecomposed, through the fire-grate

into the furnace, which tends to lower the

temperature of the furnace, and 1s very|

often the cause of pots breaking, thereby
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~causing great loss to the manufacturer; also
the frequent cleanings of the scar or cinder,
from the grate-bars, during the process of
melting retards the operation, and often

causes the metal to be “seedy,” thus depre-
clating its quality and value; again in the
ordinary glass furnace the fire 1s placed near

the sieges, the tendency of which is to cut

“or melt away the seiges from under the pots
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- years.

“often causing great loss of pots and glass.
Again the tendency of the flame in the ordi-

nary glass furnace is to strike against the
crown or cap,thereby causing tears or drops.
which fall into the pots, thus causing great
loss of glass,~—under these circumstances

- furnaces last but a short time, that 1s from

one to two years, and very seldom last three

facturers have long sought for an arrange-
ment to avoid the above difficulties, but up
to the discovery of this invention, have

‘sought in vain. To obviate these disadvan-

tages, the following constructions and ar-
rangements are adopted. First, the fire-
chamber of the improved furnace 1s placed
outside of the furnace, and made deeper and
larger than in the ordinary glass furnace,
by which a thick stratum of fuel 1s always
kept upon the grate bars; thereby prevent-

ing the passage of undecomposed air
. ' |

The same difficulties attend those
- furnaces that are worked with blast. Manu-

through the grate into the interior of the
furnace. In the ordinary glass furnace the

depth of the grate, that is, the distance be-

tween the grate-bars, and the top of the
“sieges,” 1s generally from-18 to 24 inches,
but in the improved glass furnace the depth

of the grate is from 3 to 5 feet according as

‘the fuel 1s more or less bituminous, when a
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coking coal is used the fire chamber should

not be less than 3 feet in depth: if the coal

burns free, 4 feet in depth: but for dry fuel
such as coke or anthracite coal, a depth of
at least 5 feet will be found most advan-
tageous. When wood is used as fuel, the

depth of fire chamber is best about five feet.

The width at grate bars need be no more

‘than three feet. When. rosin, gas tar or
other fuels that melt at low temperatures

are used, instead of grate bars 1t will be
found best to use an iron pan, or fix the
pan upon the grate bars and the fuel can
burn in the pan, supplied with air the same
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as other fuel. Secondly, instead of relying

upon the draft of the ordinary furnace for

the combustion of the fuel, a requisite sup-

ply of air 1s forced, by means of an ordinary
blowing-machine, into the ash-pit which 1s
closed by an airtight door; thus the blast
causes the combustion of the lower stratum

2 ()

of fuel upon the grate bars, the greater por-

tion of the gas resulting from this combus-
tion will be a combustible gas, namely, car-

80

bonic oxid, which 1s always produced dur-

ing the process of combustion when the tem-

perature is very high, and when the propor- -

tion of carbon 1s 1n excess to that of oxygen,

90

the carbonic acid gas, formed by the com-
bustion of the lower stratum of fuel upon

the grate-bars, will in passing up through
the mass of ignited fuel, take up an addi-
tional dose of carbon and thus be converted
into carbonic oxid, at the same time, the

carbonaceous. gases contained in the fuel,
such as ¢arbureted or bicarbureted hydro-

oen, will be evolved or distilled from the
coal by the heat; thus all the fuel 1n the fire
(that 1s to say, all that 1s com-
Dbustible in the fuel) 1s converted into com-
bustible gases which will pass together

chamber
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through the connecting flue into the furnace. -

The body of fuel in the fire-chamber, with

105

‘the exception of the stratum resting upon

the grate-bars, is never at a high tempera-
ture as is ordinarily the case in furnaces, but
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~1s only kept at a red heat which 1s qmte-‘
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sufficient to cause the- fcrmatlcn of the com-
bustible gases from the fuel. Thirdly, the

combustion of these gases 1s effected by forc-

ing amidst them in their passage through
the flue, heated air supphed In NUMEercus
small streains; thereby causing a rapid and
intimate combination of the oxygen of the

air with the combustible gases, and conse-
quently their perfect and immediate combus- |
The

tempemture of the air can be regulated at
will, by the arrangement of the heating ap-

tlon and a most 111tense tempera,ture

peratus, which will be hereafter deecmbed
The heat thus.produced from the fuel, is

“directly applied to the bottom of the pcts,) '
and diffuses 1itself around, and about the:
pcts previous to 1its StI‘ﬂ{an’ the crown of .
~the furnace, thus pleventmg tears, and at
the same time making the bottoms of the"
pots as hot as the tops, which is very essen- |
tial for the making cf good glass; also the

heat thus produced, is free from dust, and
carbonaceous  matter, which always tends
to make glass dark in color and bad 1n qual-

ity, also the heat is more manageable, and can

be kept steady from the commencement of
the melt until the glass is fine, the making

of

ecrulaticn of the heat of the furnace during

- the process of melting, also the glass which
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15 spilled while filling the pots, or through |
pots breaking is caught in the hollow of the

furnwce, and ; not blackened by any carbona-
ceous matter as is usually the case.

again as cul
ot of the furnace through a small hole left
for that purpose in the furnace.

The advantages of this furnace, are first,

A more regular temperature than 1s pro--
duced in the or dinary glass furnace in use;

- secondly, an important saving of fuel, this

5

arrangement requiring less then half the
quentltv used 1n the crdmary olass furnace ;-

~ thirdly, it requires less labor to work the

o0

furnace fourthly, less wear and tear upon
the pcte and furnace fifthly, glass of a bet-

ter color and qtnllty, consequently brmge_

a better price in the market.
;'To enable those skilled in the art ef Ulass

'makmg to understand and use my invention

~and discovery, I now descrlbe ats nature
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and operations. |
For the description of the furnace, refer-

ence is made to the annexed drawings.
Figure 1, is a longitudinal section; Fig.

2,18 a horizontal sectlcn Flg 3, 1s a trans-
verse section. |

- Like parts are designated b hke letters.

- in the several figures: a, @, WOI’klIlg holes;
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0, b, pots; ¢, ¢, hopper: or teaser hole; d, d
~ flues from furnace to heating chamber; ¢, e,

f, mem alr plpe g, g,

heetmg chember

fuel,

oood glass de ends entirely upon the

This
‘glass can be ladeled out, and made into 10110'h
-plate olass or ladeled into water to be used
et in the pots, or it may be let

formed 1n the fire chamber

.1_1,890

1te h h branch

branch plpee to the e,sh

pipes to supply the top blast Zy plpes to

heat the air; 7, 4, pipes whlch distribute
the blast mtc the furnace; %, %, grate bars;
-7, hollow or treugh of the furnace between
the sieges; m, m, nozzles or jet pipes; 7, 7,
sleges; 0, 0 foot- holes; », p, ash-pits; g, q,

alr tlo'ht dccls at the front of the ash- plt
w'fr, P, dqmpers 8, 8, valves; ¢, ¢, flues,

The nature cf my- 1IlVGIlthIl consists 1n
converting all the combustible part of the
into combustible gases, .and causing
their combustion by forcing among them in

‘their passage through the flues, 2, é heated

atmospheric- air, supphed 1N NUmMerous
small streams; therebv causing a rapid and

intimate combination ‘of the oxygen of the
air with the combustible gases, and conse-
‘quently their perfect and immediate com-

bustion and an intense temperature.

My invention can be applied to any of

‘the "glass furnaces, namely, window glass
furnaces, green or hollow ware glass “Fur-
naces, flint glass furnaces, and plate olass
_ fIlI'Il‘LCBS “also for blcwmg flattening and

fmnealmo glass. The furnaces and Kkilns
can be built in the usual way, then put the
deep fire-chamber for preparing the combus-
tible gases out side the furnace or kiln, with

the arraneement of pipes for prcducmﬁ‘ and
combustion of the gases.
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In ma,kmﬁ‘ use cf this 111Ve11t1011 ’Lhe fire- -

chamber 1s chalged with fuel from 3 to 5
feet thick: according to the description of

fuel used, then a suf thclent quantlty of alr is

Torced thr ough the pipes, g, g, into the ash-.
pit, the.ashpit door being closed, the air

passing through the. burnmg fuel produces
the cembuetlble oases, (the damper, », 1s
reguhted by the Wcrkmen) then a suflicient

quantity of air is forced through the valves,
s, 8, and becomes heated - while passing.
'thrcucrh the heated

'tmbuted thr cuo‘h the nczzlee my, M, 1IN DU~

pipes, %, ¢, and is dis-

merous small Streems thus umtmg with the
combustible gases i passing through the
flue, 7, ¢, producing a clean, steady, and
mtense heat in the furnace. The valves
s, 8, are regulated by the workmen so as to
burn up ell the ccmbustlble gases that are
The heat of the
heating chamber is regula,ted by a stopper
or damper at the top. Other means of
heating the air may. be used, such as plac-
ing pipes or their equwalent around the

fire chamber, or under the sieges, or by other

means. Cold air may be used but very hot
alr 1s best.

sufficient for small furnaces.

It is prefer-

able to supply the fire chamber with fuel

through a hopper. By this means a regu
orate bars. The filling of pots, refining of
G'Iess, &c., 1s pertormed by the workmen
the same as in the crdmery gless furnace.

hI- -
w
" e
n, T .
\‘_-“'L‘__
. - .

100

105

110

118

120

One fire chamber will be found
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lar th1ckness of fuel can be kept upon the
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Stoppers are used at the working holes, and |

regulated by the workmen.

Combustlble gases, with hot air, have been
used in other processes of the arts, but their
application, and objects attained by my 1m-
proved mode of manufacturing glass being

~ peculiar and important, the invention 1s
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claimed to be new and useful.

I am aware that a blast, both hot and cold,
has been introduced into the fire chamber
itself, for the purpose of aiding the combus-
tion, but this device I regard as accom-
panied with serious disadvantage, as tend-
ing to force cinders and ashes up with the
carbonaceous gases into the pots; thereby in-
juring the color and quality of the olass.
t do not therefore wish to be understood as
claiming this device. But

What I do cla,lm and desire to secure by_

Letters Patent 1s,
The mtroductlon of a blast of hot air
among

through the presence of a sufficient supply
of oxygen; e

quality of glass
_ JACOB:GREEN, '
Witnesses: S |
JorN THOMPSON,
Geo. EmMERICH,

the combustible gases, after they
have left the fire chamber and during their
passage through an intermediate flue, so
that the combustible gases and hot air may
enter the furnace together well mixed and

ect an entire or nearly entire

‘combustion of carbon and other combustible
matter in the furnace, and consequently ‘a
oreat saving of fuel, ‘and beter color and -
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