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1o all whom it may concerm:

e it known that I, MERRITT W. GRISWOLD,
of Ridgewood, in the county of Bergen and
state of New Jersey, have invented a new and
useful Improvement in the Manufacture of
Window-Glass; and I do hereby declare that
the following is a full and exact deseription
thereof, reference being had to the accompa-
nying drawings, and to the letters of refer-

1o -ence marked thereon, making a part of this
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spectification.

My invention relatesto animproved process
for producing window or sheet glass by the
Hlattening of glass cylinders, and has for its
object to obtain with greater ease, rapidity,
and economy a befter quality of glass than by
the methods heretofore employed.

It consists in spreading open the divided
glass eylinders as they become ductile in the

20 furnace by means of a blast of hot air, steam,

25

or gas directed within the eylinder to produce
an expansion thereof and an unfolding of its
divided edges, as ishereinafter more fully de-
seribed and explained.

In the accompanying drawings,which illus-
trate an apparatus which may be employed
in the process, Figure 1 is a sectional plan
view of a furnace of customary form adapted
to the flattening of glass eylindeérs, and of a

30 portion of the annealing-leer which extends
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therefrom in line z z of Fig. 3. Tig. 2 is a
verticalradial section, on an enlarged scale, in
line ¢ « of Fig. 1; Fig. 3, a transverse section
in line 9 i of I'ig. 2; and Fig. 4is a detached
view in perspective illustrating the ductile
cylinder of glass in process of being opened

out and flattened by the pneumatic pressure |

exerted upon its inner face.

Similar letters indicate like parts in all of
the. figures.

A is the wheel or annular flattening-table,
carrying a series of radially-disposed flatten-
ing-stones I3 B’ B* and mounted upon and
secured to a vertical spindle C to revolve
within a suitable circular furnace or oven D,
having an annealing-leer D’ extending there-
trom, the whole being constructed and ar-
ranged substantially in the manner well
known to the art.

K 1s the receiving-door; G G, the doo:s

§

v e

for expanding and flattening the glass; H H,
sight - holes provided on each side of said
doors; I, the finishing-door, and J the door
tor the leer. |

K (see Fig. 2) represents a hot-air or gas
chamber formed transversely over the fur-
nace or oven D above the doors G G, and
which is made to communicate with said fur-
nace or oven through passages & &, formedin

the walls thereof immediately within each

door G, the opening of each of said pas-
sages L into the furnace D being made to
correspond 1n size and to register with
the outer doorway. Within each of said
openings a tuyere L, of any suitable refrac-
tory material, is fitted for the purpose of
controlling and directing the flow of air,
steam, or gas from the chamber K into the
ends of the cylinder brought within rangé
thereof. Eachtuyereis formed with a central
opening i, adapted to be closed by a plug n,
and with a concentric annular opening p, and
1s rounded at its front end to fit with a close
Joint into a counterpart circular seat R, which
will permit of a limited rotary movement of
the tuyere, whereby it may be inclined in any
direction; so as to permit thereby the direc-
tion or ineclination of the jets of air or gas
issuing therefrom to be changed more or less,
as may be required. 'This may be accom-
plished by means of a wedge-piece S, intro-
duced under the rear end of the tuyere, as
shown in Fig. 2. Each tuyere may also be
moved to and from the table A, so as to admit
ot adjustment with reference to the length of
the glass cylinder to be brought between them,
as shown by dotted lines in Ifig. 2.

The chamber K is connected by means of
a pipe I' with a hot-blast stove or furnace, an
alr-compressor, or a steam or gas generator of
any suitable character, (not shown in the
drawings, and which meed not herein be de-
seribed,) it being understood that the air,
steam, or gas is preferably heated to a work-
ing temperature by anysuitable means before
being admitted to the tuyeres L I, and is sup-
plied thereto under sufficient pressure to pro-
duce a strong blast or jet when issuing from
sald tuyere into the furnace.

A narrow longitudinal slit or opening Wis

through which access is had to the apparatus | formed between the upper chamber K and
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the furnace to register with the slit in the
glass eylinder E, brought and held in range
of the tuyeres L L, upon the revolving table
A. This narrow extended opening is con-

trolled by a suitable valve W', which permits

it to be wholly closed.

V V represent vents formed through the
top of the furnace on each side of thetuyeres,
so as to allow of an escape of the inflowing
jets and allow of the expansion of the glass
¢ylinder under the action of said jets.

In the operation of the apparatus a longi-
tudinally-slitted cylinder of glass E is in-
serted into the furnace or oven D through the
door at F' and placed radially with the longi-
tudinal slittherein uppermost,upon the proxi-

mate flattening-stone B. The wheel ortable

A is then turned to bring. the cylinder into

line opposite the tuyeres L L, which are pref-

erably so adjusted as that the mouth of each
shall be brought close to the proximate end
of the cylinder. Ordinarily the cylinder, after
being properly heated in the customary man-

ner, is spread open at this point by means of

tools or mechanical appliances which forece
apart the divided edges of the cylinder and
bear them down flat upon the stone. In this

"method of flattening the glass the outside of
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the cylinder, being the hottest because more
immediately exposed to the direct heat in the
furnace, and consequently more mobile and
yielding than the inner surface, is apt to be-
come ridged or corrugated or lumpy,andin a
measure, therefore, imperfect, as it is com-
pressed in the process of flattening out its
convexity. |

By my process the divided cylinder is pre-
vented from falling or lapping down and 1S
gently and evenly spread open until it flat-
tens down upon the stone by foreing into it
through the tuyeres L. L strong blasts or cur-
rents of air, gas, or superheated steam pret-

~ erably at a temperature which renders the
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inner concave surface softer and more yield-
ing than the outer convexsurface, and said
inner surface being extended as it is straight-
ened out will be thereby drawn out into a
perfectly true, even, and beautifully smooth

surface,while the under surface will retain its

original perfect condition and be improved
by the condensation of its particles. Thus
the glass is truly and evenly flattened with
great rapidity and with a resultant finish su-
perior to that produced by the ordinary meth-
ods. As occasion may require an auxiliary
current of air or gas may be introduced
through the extended slit W, directly over

the open seam in the c¢ylinder E as the lat- .

ter begins to open, so as to facilitate its ex-
pansion under the infiluence of the jets from
the tuyeres. The glass plate thus produced

410,546

by the opening and flattening of the cylin-
ders E under a pressure of air or gas 1s car-
ried forward by the intermittent revolution
of the wheel or table A to a point oppositethe
door I, where it is smoothed down by the cus-
tomary appliances and it is finally brought
opposite the end of the annealing-leer D’, into
which it is delivered, as usual, to be tempered
and finished in the customary manner, which
it is not necessary to describe.

It is evident that the expanding jets, blasts,
or currents of air, gas, or superheated steam
may be introduced to the open ends of a slit-

ted cylinder E in a suitable oven or furnace

by means of tuyeres or nozzles of various de-
seriptions with or without immediate con-
nection with a hot-air chamber K, as de-
seribed, and that inflammable and inflamed
cgases may be employed under pressure in-
stead of air, gases, or steam heated wholly by
external appliances. |

While it is preferable to emplo_y in the pro-

cess, as described, blasts of air, gases, or
steam heated to a temperature which will ren-
der the glass ductile and cause its inner sur-
face t0 be softer than the outer surface, I con-
template, where the cylinders are already
heated in the furnace to.a proper tempera-
ture to render them sufficiently ductile, open-

ing and flattening them by jets or blasts of

cold air or gases. | -

I claim as my invention— _

1. The within-described process of flatten-
ing divided glass c¢ylinders, which consists in
subjecting them when ductile to a blast of
air, gas, or steam introduced into the cylinder,
substantially in the manner specified.
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2. The within-described process of flatten- '

ing divided glass cylinders, which consists in

100

subjecting them to a sufficient degree of heat

to make them plastic and then submitting
them to a blast of air or gas forced into the
cylinder under a pressure sufficient to pro-
duce a separation or divergence of the oppo-
site sides of the ductile eylinder. -

3. The process of softening the inner con-
cave surface of a divided glass cylinder,
which consists in heating the same by means
of a blast of air, gas, or dry steam applied di-
rectly thereto with power sufficient to pro-
duce a separation and divergence of the op-
posite sides of the duectile cylinder, substan-

| tially in the manmner and for the purpose

herein set {forth.
In testimony whereof 1 have signed my name
to thisspecification in the presence of two sub-
seribing witnesses.
~ MERRITT W,
‘Witnesses:
A. N. JESBERA,
E. M. WATSON.

GRISWOLD.
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