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To all whom it may concern: .

Be 1t known that I, Rosert L. FriNk, a
citizen of the United States, and: a restdent
of Cleveland, county of Cuyahoga,

Siate of Ohlo, have invented a new andld

usctul Imprevement in Methods of and Ap-

paratus for Drawinyg Glass, of which the
following is a specification, the prineiple
of the invention being herein explaiued and
the best mode 1n which 1 have contemplated
applymg that principle, so as to distinguish
1t from other inventions. |

In the drawing of glass eylinders as prac-
Leed In the art of manufzeturing window
glass, 1t has heretcfore been too little ap-
preciated what are the relative effects of
conduction, radiation aud conveetion in de-
ternuning the thickness and uniform chay-
acter of the eyhinder walls which ultimutely,
in therr fattened form, provide the window
glass of conmmerce. While the cooling of
the metal both n the drawing pot and in the
cyiinder prior to setiing may take on various
mnportant aspects, it is only with one of
these thut the present invention is concerned,
nemely, the cooling of the interior of the
eviinaer, while the walls of the latter are
still 1o the plastie stage in which they per-
sist for some distance above the level of the
bath from which the eylinder rises. It is
not apprecuted (in fact it may Dbe ques-
tioned whether 1t 1s understood at all), that
much of the trouble encountered in ilic later
course of manufacture of window glass may
be traced back directly to this portion of
the operation. The large percentage of
breakace, in other words, that has lereto-
Zore attended the severing of the eylinders
into lengths, the splitting of them prior to
thetr Introduetion into the flaitening oven,
and the final cufting, has been accepted as
oite of the mystertes of the art rather than
an ouvject of scientifie investigation and un-
dersianding. I am convineed., however, that
practically all of vuch breakage, astde from
that due (o stratification, has its rise in
uneqgual sirams produced in the walls of the
cvlinder by the unequal cooling of the in-
nerr and outer faces therenf. 1 do not refer
to mequahity 1 the rute of cooling hetween
the two faces, since owing to the inner face
heing .elosed by the walls it will naturally
coo! more slowly than the cuter face, but
rather to ‘hose strains which arise when
either the onter or the inner fuce. a5 the
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the evlinder. |
The present inventidn has regard more

and ¢ particularly to controiline conditions of

cooling within the cylinder by a proper
regulation of the character of the fluid,
whereby the cyiinder walls are maintained
m_ proper distended form. To the accom-
phsiiment of this object, said invention then
cobsists of the steps and embodies the means
heremafter fully described and particularly
pointed out in the claims. | _'

The annexed drawing and the following
description set forth in detail certain means
anu one made of carrying out the invention,
sucn dizclosed means and mode iliusirating,
nowever, bot ore of various wavs in which
the principle of the invention muy be used.

In said annexed drawing:'Figure 1 is 2
vertical section., with parts shown in side
elevation, of one approved arrangement of
apparatus for carrying out my improved
method of drawing glass; Fig. 2 is a zimilar
sectional view, but va a larger seale. of the
drawing heod utilizod in connection with
sueh upparetos: and Fig, 5 is a simiar ver-
tieal section of a tunk forming another de-
tazl of the same apparatus. |

Of that part ef the plant designed for
supplying the molten glass or metal. oniv
that portion directly utiiized in conmection
with the present appar:tus is shown, viz.,
the drawing pot or receptacle A. The metal
15 supplied to said pot from the furnace
(not shown) through a passage or conduit
A% as wili be readily understovd. The var-
ticular forma of pot, so far as the purnose
of the
matter of indifference. the illnsirutive cou-
struction shewn being deseribed and claimed
i a co-pending application file June 22,
1008, Sermal No, 439767,  Similarly the
drawing mechanism proper forms no part
of the present invention, heinz fuily de-
seribed 1n Letters Patent No. 846,102, 1ssued
to me AMarch 5. 1907, Such rechanism,
briefiv deseribed, will be seen to comprise
a set of rolls B hetween which the evlinder
1s pressed and drawn upwardly once i. hus

| been started. and an air regul:ting head B’

that extends upwardly through an epening
i the bottom of the pot to a short distance
ahove the contemplated level of mclten glass
therern, namely, just below whera the glass
sets. ‘I'he general operation of the drawing

case may be, is subjected to variable cooling | mechanism involves the supply of alr

-

present mvention is concerned. i~ »

| effects, at diflerent points longitudinally of
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around such head by distending the piastic
cylindér wails a greater or less degree.

. The support for i{he head B’ around
which the cylinder, or hollow article, 1s
drawn. comprises two concentrie pipes C C’
1gs. 2 and 3, constructed of suitable ma-
verial to resist the temperature te which they
are exposed when surreunded by ihe metal
in the pot B. The head, which is sipported

on the upper ends of the aforesaid pipes, is

likewise constructed of suitable heat-resist- :
- tiadyy uniform temperature, and what is of

mg material, such as fire-clay or the like.
The particular head here illustrated is con-
ical, or funnel-like, in form; and has a cen-
tral aperture { thevein, connected, us shown,
with the, inner C’ of the two pipes of the
support. ¥»in the base of the head. there 13
formed an annular chamber &’ surrounding
such central aperture, and provided witl
lateral ports 6%, which chamber has com-
munication with the outermost C of the
two pipes. Air under pressure is designed to
be supplied at the head through such outer
pipe and chamber, while on the contrary
suction meahs are designed to be connected
with inner pipe, whereby a circulation of
air may be inaintained through the lower
section of the cvlinder or roller as indicated
by the arrows in Fig. 2. '
For supplying air to the cuter pipe and
withdrawing it from the ianer pipe, a
blower or fan ¢ is provided below the
lower ends of such pipes, such fan being
driven Ly 2 siitable motor C2, whereby anv
desired rare of civenlation may be produced.
Of the .pporatus interposed hetween *his
blower and the outer pipe (U po detziled de-
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through said -head. there to be discharged | drawn as it is in the first instance from the
mto the lower confined portion of the evlin- |
‘der being drawp. from: whence it escapes

portion of the cylinder adjacent to such
confined plastic portion, and where the oper-
atien is under way, having passed through
the plastic. still more highly heated portior,
will be heated to an extent such as to ap-
preciably atfect the tem perature of the liquid

- 1n the tank. Indeed it is contemplated that
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seription wili here be nec -sary. other thau

to state s object to be the, vegulation of the
volume of air admitted to the confined por-
tion of the cvhinder by the use of suitable

weighted escupe valves ¢ ¢ connecied with

a drui CF interposed in the discharge line
cotiecting said blower wich: such outer pipe.
interpesed 1 the other line %, however.
viZ., Lhe one conunecting the inner pipe with
the blower, is o tank ¢! designed to contain
2 osullable ligoid, preferably water, and of

' e
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# capacity to be determined by the requive-
ments heremafter indieated.  The coniee-

Hion of the mner pipe (7 with such tank, and
sivne from my et hods of control, which

of the suction pipe  leading therefrom to
the Mower, is clearly indicated in IFig. 3.
from which it will be seen that the uir <up-
plied to the drawing houd through the Blower,
15 all dreawn through the hody of iguid con-
fadned 1y ~neh tank. 18 is to this Latter foo-
tive that parttealas attenticn is herein oi-
rected, amely. that of humidifving the air
whieh ix =upplicd to the deawing hiead. aud
15 there utilized 1o maintain the phistic eyl-
inder walls properly distended.
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the latter may be hrought pear 1o the hoiling
pomt.  Whether such liquid be left thus
to attamn 1ts own equilibrium of tempera-
ture, or =uch temperature be artiticially con-
trolled, 1t will be obvieus that the air after
assing therethrough, will be of a substun-

mare portance, possess a uniform degree
of saturation, approximately maximum satu-
ration for the temperature in question. Such
saturated air. as should be obvious, pos-

sesses a greater capacily for abstracting heat gs

from the roiler than would dry air of the
same temperature, this being due to the
greater specific heat of water. One result
hence, of my improve:d method of drawing

glass, will be to secure an inereased coolingr go

effect within the cvlinder, so that the stratas

in the eylinder wall cooled from the exterior

and mierior, respectively, will be more
nearly equal. .\t the same time another re-
sult <f equally, if not greater importance,
15 attained, namely, uniformity in such cooi-
ing. since the contemt or witer vapor carried
by the atr mav be controlled. Obviousiy, the
more conventent mode of control is stmply
lo secure saturatior, since this is a constant
under fixed conditions of temperature and
pressure. '_ - ‘

By my improved method and apparatus
I am enabled, accordingly, to produce a
eyiider in which not only does the inter-
nally  cooled  steatam remain unifornt
throughout the evlinders fength, but also
stich stralum  more nearly
thickness  that - of  (he  extertorly
steattm, an equality in such thicknesses be-
g the wdeal condition songht.

Iameaware that artificial cooling of hoth
the miterior and exterior surfsces of the cyl-
dder has been attempted by circitiating g
hiquid, as water, through eoils disposed ad-
Jpcent to the rising evlinder walls.  The
tnpossibility, in practice, of obinining uni-
form results by this method should he remd-
iy evident and sharply distinguishies the

tivolves the control of the saturation of the
anr and thus the absorption of heat.

it will of couwrse be understood, that in
place of the particular drawing moechanisn
shown, comprising the drawing vollers B
and drawing head BY. any of the varions
forms of sueh mechanism thot have frow
fime to tite heen devised may b substy-
tuted. I other words the winprovenents

Phis air, ) herein deseribed are cqually upphieable to
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‘15 surface of the glass in its plastic, impression-

4¢ Irem a bath of molten glass, and maintain-

58 stantially as described. |

the drawing of glass whether such drawing |
be continuous or discontinuous. Moreover, |
so far as certain aspects of the method are
concerned, 1t is immaterial whether the
5 article being drawn be in the form of a'shoet
or cviinder. .
in conclusion, it may be remarked that by
ssing the air through the liquid in tank
& further incidental but quite important
10 resuit is secured, in addition to what has |
been previously noted. I refer to the work-
g effect on the air. wherebv all dust. and
like nnpurities. are eliminated and the difii-
cuity OP specking or otherwise dama ming the |

el

able, state, by such foreign matter overcome.
Other modes of applying the principle of
©my mvention nay be emploved instead of
the orne explained, change being nmade as
20 regards the means and the steps herein dis-
‘losed, provided those stated by anv one of
the following claims or their equivalents be |
ermpioved.
1 therefore particulariv point out and dis-
=5 tinetly elaim 23 my Invention: 4
| i. The method of producing holiow glass |
articles, which consists in drawinga cylinder |
from a bath of molten glass, and maintain-
g therein a body of fluid having a pre-
80 determined specific heat, substantially as
deseribed. -
2. The method of producing hollow glass
rticles, which consists i drawing a cylinder
from a hath of molten glass, and maintain-
35 1ng iherein a gaseous ﬁnd}f having a pre-
dete: ..ined specifie heat, a:uhstantiaﬁ}r as der
scripec. | ]
. 1he method of producing hollow glass
articles. which consists in drawing a eviinder

- e e el

ing therein a body of air at a predetermined
degree of humidity, substantially as de-
seribed. _ '
4. The method of producing hollow glass
46 articles, which consists in drawing a cylinder
~ Irom a bath of :nolten-glass, and maintain-
ing therein a bedy of fluid having an ap- |
proximately constunt specific heat, substan-
tiallv as deseribed. | _
50 5. The method of producing hollow glass
articles, which consists in drawing a cyl-
inder from a bath of molten glass, and main-
taining therein a gaseous bodyv havirg an
approximately constant specific heat, sub-

s T

6. The method of producing hollow glass
articles: which consists in drawing a cyl-
inder from a bath of molten glass, and
mainiaining therein a bodv »f air having an
60 approximately constant degree of humidity,

substartialiy as described. *_

- 7. The metnod of producing hollow olass

articles, whick consists in drawing a cvl-
inder .from a bath of molten glass, and

65 maintaining therein a body of air Anproxi- i

e e I g
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mately soturated with watervy vapor, sub-
stantialiy as described.

8. The method of drawing hollow olyss
articles. which consists in drawing a evi-
inder from a bath of wolten glass: and 1n-
troducing a fluid within s21d evlinder and
confining the same below the point where
the glass <et= the action of sueh fhuid npon
the cviinder being utitized to cantiol s
escape. and the fluid thus thtroduced having
a predetertamed specific heat. subs<tantiaily
as described. | | |

D. The method of drawing hollow glass
articles, which consists in drawing a eviindoy
from a bath of molten glacs: introdieiney
air within said evlinder and confining the
same below the poiut where the glass wots.
the action of such air upon the evlinder he-
ing utilized to control its escapes and con-
trolling the degree of humidity of the air
thus introduced. substantinilv as deseribed.

10. The method of drawing hollow oliss
articles, whieh consists in drawine a eviinder
frovia bath of molten glas<: introducing air
within said evlinder and confining the same

below the point where the glass sets, the ae-

tion of =uch air upon the evlinder heing
utilized to control its escape; and maintain-
ing the degree of humidity of the air 4hus
imtreduced approximately constunt. substan-
trally as described. .

11. The method of drawing hollow glass
articles, which consists in drawing a cvliinder
from a bath of molten glass: imtroducing air
within said eylinder and confining the same
below the point where the glass sets? the ae-
tion of such air upon the cvlinder being
utilized to control its escape: and maintain-
ing the air thus introduced at approximately
the voint of saturation with watery vapor,
substantiallv as deseribed. -

12. The method of cooling a glass article
bemg drawn from a hath of molten olass,
which consists in brizging into contact with

-such article, a-fluid having a predetermined

specific heat, substantifly as described.

13. The method of cooling a glass article
being drawn from a 'bath of molten alass,
which consists in bringing into contact with
such article, a fluid having an approximately
constant specific heat, substantially as de-
seribed. - '

14. The method of cooling a elass article
being drawn from a bath of molten alass,
which consists in bringine into contact with
such article air having an inereased content
of watery vapor, substantially as desceribed.

15, The niethod of cooling a glass article
bemg drawn from . bath of molten olass,
which consists in bringing into contzet with
such article air approximately saturated
with watery vapor, substantinlly as de-
scribed. - *

16. In apparatus for dtawing aglass, a
drawing pot or receptacle, mechanism co-
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operative with said receptacle to dra

cvlinder from molten glass therein. means 4
. for supplying ¢ fluid to the interior of sucly’

cvlinder, and means for controlline the spe-
6 cific heat of the fluid thns supplied.

17, In apparstus for drawing aglass, a
arawing pot or receptacle. mechanisni co-
-operative with said receptacle to draw a cvi-
Hnder from molten rlass therein, means for

10 supplying air to the interior of such evlin-
der. and meuns for controlling the degree of
hunudity of the ai» thus supplied.

IS. In apparates for drawing glass. a
drawing pot or receptacle. mechanism co-
operative with said receptacle to deaw a cvi-
mder from molten glass therein, means for
supplying air to the interior of such evlin-
der, such theans including a duet connected
with such eviinder, snd means Interposed in
20 sard duct for. humidifving the air passing

therethrough. — S

19, In apparatus for drawing rrlass, a
drawing pot or receptacle. mechanismn co-
operative with said receptacle to draw a cvl-

20 nder {rom molten olass therein. means for
supplyving air to the interior of such cylin-
der, sneh means including a doet connected
with such evlinder, and a tank mterposed
» o osaid duet, said tank containing  water
30 through which sueh air is passed, whereby
sueh air is approximately saturated with

wilery vapor. | .

-20. In apparatus for drawing glass, a
drawing pot or receptacle, mechanism co-

35 operative with said receptacle to draw a cyl-
inder from molten elass therein, a head
aronnd which such evlinder is deawn, an
a-=upply "pipe connected with said head
and a tank connected with said ptpe. said

10 tank contaming water throneh which sueh
air s passed. whereby such gir s 2 PProxi-
nurely satarated with wailery vapor.

2L In apparatus for drawing elass, a
drawing pot or receptacle. mechanism co-

43 operative with =aid receptacle 1o draw 2 evi-
tnder from mol{en slass therein, a head
around which such evlinder is drawn. two
pipes one within the other, for SUpPpOrtitie
satd head and opening, the one into the UL

-
CH

50 tion of suid eviinder between said head and |

the bath, and the other into the portion of
sl eviinder above satd head. amd neans

welapted to withdraw air from said eviinder |

throush such  last-named pipe amd  return
85 the same through the lirst named.
220 I apparatus  for drawing olass, o

7

1
b

j

|

;
|
|

2l drawing pot or receptacle, me¢hanism co-

operative with said receptacle to draw a cyl-
inder from molten ' glass therein, a head
around which sueh eviinder is drawn, two 60
pipes one within the other, for supporting
<al head and opening. thé one into the por-
tion of said-eyvlinder between said head and
the bath, and the other into the portion of
sakd evlinder al.ove said head. means adapt- 65
ed to withdraw air from said cylinder
through such last-named pipe and return the
witine throungh the ﬁl':-:l-mlmvd.._ and means In-
terposed 11 one of said pipes for humidify-
g the air passing therethrough. 70
23, In apparatus for drawing glass, a
drawing pot or receptacle, mechanism eo-
operative with ~aid receptacle to draw a Cyi-
inder from molted olass therein, a head
wround which such evlinder is drawn, two 75
pstpes one within the other, for supporting
~tied head and n])t'llillg. the one into the por-
tion of said eylinder between said head and
tie bath. and the other into the portion of
=ald evlinder above said head, mesns adapt- 8o

L ed to withdraw air from said cylinder

through such last-named pipe and return
the same through the fivst-named, and a tank
iterposed in sald - last-uamed pipe, said
tank containing water, throuzh which such 85
air 15 passed, whereby such air is approxi-
miately saturated with watery vapor.

24 In apparatus for drawing glass, a
drawing pot or receptacle, mechanism co-
operative with said receptacle to draw g cyl- 90
mder from molten glass therein, a head
around which such cylinder is drawn, two
pipes, one within the other for supporting
saud head and opening, the one into the por- .

tion of said eylinder between said head nnd 95

the bath, and the other into the portion of
sakl exvlinder above said head; a blower
adapled to withdraw air from such last-
named pipe and to return the same through

the first named, a tank interposed in said 100

East-named pipe, said tank conialning water
throngh which such air is passed, whereb
sueh air is approximately saturated wit
walery vapor. and meauns interposed in said

lir~t named pipe for regulating the volume 108

of arrsupplied therethrough to said eylinder.
Sienesd by me this 23rd day of October

1908, -
. ROBERT L. FRINK.
Atlestod bhy—
Mary Grabwern,
Jxo, If, OBEHI,IN.
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