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Lo all whom it may concern:

Be 1t known that I, DaNtsL, MURRAY, a citi-
zen of the United E‘:ﬂ;L.:LL(,s of America, ‘Lﬂ{l 2 Pesi-
dent of Seattle,in the county of hmﬂ and State

of Washington, have mvented certain new and
useful hnpl ovements in Apparatus for Form-

ing (rlass, of which the tollowmﬂ 1S a specifi-
cation.

My invention relates to improvements in
apparatus for forming 0].:1%%1 and has %‘[}ecml
reference to a dewc,f_, of ¢
especially adapted to prod
molten glass.

fkmonﬂ numerous objects attained by this
invention and readily understood from the
tollowing specifications and accompanying
drawings, included as a part thereof, is the
pmductmn of a simple and 1 11"161*1’})L1’151VL apPpi-

ice articles from

ratus for producing a continuously-forming

glass article and which embodies essential
i atures of adaptability, utility, and general
etficiency which render the apparatus econom-
1ical of the molten glass, easy of operation and
of great capacity, and recuces the cost of pr 0-

duunﬂ olassware.

The above mentioned and numerous other
objects equally as desirable are attained by
the constructions, combinations, and arrange-
ments of parts as disclosed on the dmwuw
set forth in this specification, and suceinet] v
pointed out in the appended claims.

With reference to the drawings filed here-
with, and bearing like reference characters
for c,mmfsp{mduw parts throughout, Figure
1 1s a view in side elevation of my Improved
apparatus disclosed with a glass tube in rela-

tive position as formed thercby and shows a

majority of the parts of the apparatusin ver-
tical section and portions of the frame, guides,
and other parts broken away to ]e.*dum Llu;,
view 1n height. Fig. 2 is a view in plan of
the main frame o'i* "l y appllance, shown on
small scale. Fig. 2% is a diagram including
the electrical Glﬁ,% -gevering dwj_uj which is
shown removed from the wplmnm g, 3
is a plan view of a portion of the bottom of
the tank or receptacle for the molten glass,
indicating the aperture adapted for the feed-
1ng out of the molten glass by gravity and

indicates the mold in re l.m © position at the |

serial No. 143,719,

- mouth of the feed-aperture.

n1s elass whieh s

Fig. 41s a view

1n vertical section of said portion of the tank

or receptacle, taken on line 4 4 of Fie. 3 and
viewed as the arrows indicate. TFig. 5 is a

view in side elevation of a portion of one of
the screw-threaded carrier-guides and indi-
cates the guide-luge of the upper carrier en-

gaged thm ewlth and shown in vertical section
to disclose one of the nut parts adapted to
operatively connect the carrier with the guide
and also indicates the levers and cams em-
ployed to open and close the nuts. Tig. 6 is

a view in plan of the upper tubmeutwnw

plug with the cap removed and a glass tube in
relative position and horizontal section and
shows the parts in relative position when the
plug stands collapsed. Fig. 7 is a view of
said plug with the cap res tored and 1ndi-
cated in vertical transverse section talken on
line 77 of Fig. 6 viewed as the arrows indi-
cate and shows a portion of a glass tube in
relative position and lilm sectlon. Kip. 8isa
plan view of the lower plug with the upper
head removed and a glass tube in relative po-
sitton and in horizontal section and the parts
in relative position when the plug stands ex-
panded. Hig. 91s a view of sald plug with
the upper head restored and indicated in ver-
tlcal Lumwm*:«.ﬂ, su,m{;sn on lmru ‘—} ‘f} {nl ”{4 10 ‘~%
1(}01;
porti

on m 2} ﬂlfzas tuhu 11 wlabnm poc; Lmn
and like section. Fig. 10 is a view in plan of
the upper carrier, cz.lwwuw one of the guide-
lu;.gs-j in horizontal s sechion -;Lml the nut-operat-
ing levers on the opposite guide-lug in like
section and indics ates a portion of a glass tube

clamped in the carrier and shown i in horizon-
tal seetion. Fig. 11 is a view in side eleva-
tion of said carr i{_,l' with a glass tube In rela-
tive position and shows the center portion of
the carrier in partial section on line 11 11 of
Mg, 10 and indicated with portions of the
guide-rods engaged with the carrier and the
nut- upmtm};}ﬂ levers at one side removed.
Fig. 1215 a side view of one of the wedges
empl(}yed- to close the clamp which is on the
upper carrier. Fig. 13 1s a view of the lower
carrier shown 1n vertical section, taken on
line 13 13 of Kig. 14 viewed as the arrows
inalcate and 1ndicated with one of the guide-
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lugs in exterior view with the nut parts re- | with the form and size desired for the ex-

moved therefrom and the lower end of a glass
tube in relative position and like section; ‘Lnd
Fig. 14 is a view in plan of the lower carrier
w1tl the nut-operating levers in horizontal
section and a glass tube in relative position
and like section.

This invention compmhemb &ppamtu% for
producing a continuously - forming article
from a supply of molten glass and 1nclude%
means whereby a continuous flow of molten
olass is transformed into a continuously-form-
ing article, means by which molten glass 1s
constfmtly presented to the transtorming
means, and means to carry the article for med.

The molten glass is conveniently given the

desired conformation by passage through a

suiltable mold., and sald glass is presented to
the mold by allowing it to pass by oravity in
a continuous flow from a suitably-maintained
supply and the glass article handled by means
of movably- mounted carriers.

The appa,mtu% employed to produce a glass
article in the above manner Includes a Suit-
ab] V—elemted receptacle, as a pot or tank 10,
which 1s eomnoge'ﬂ of refractory material and
adapted as means in which a su pph of molten
olass can be comementh maintained. This
1eceptacle comprises the melting-tank of an
ordinary glass-furnace of any desued form
and is provided at a convenient point with an
aperture, as 11, formed in the body of the re-
ceptacle at a suitable place to allow molten
metal to pass or feed therefrom by gravity.
This feed-aperture in the present i1nstance
is pretferably located in the bottom wall of
the tank, and about this aperture an up-
wardly-extending continuous ridge, as 12, 1s
formed on the bottom of the receptacle to
prevent foreign sediment from passing from
the tank withthe low. Theupperedgeof this
opening is suitably shaped to act as the seat
tor a removable plug 14, by which the flow
of metal can be shut off when desired, and
about the outer edge of the opening suitable
means, as a molding-ring 15, is provided to
give the desired s}npe to the exterior surftace
ot the flowing molten metal as it clears the
feed-aperture. This ring comprises an an-
nulus having suitable annular channels in the
body qd]acent the bore, in which. water 1s cir-
culated in any desired or well-known manner

to conveniently keep the ring cool, and there-

by expediate the cooling of the molten metal
in the flow as 1t passes Lhmmh the ring, and
thereby promote the stlﬁemng of the metal,
and
by suitable boli:ss1 as 15°, or the like, which are
pa%sed through snitable aper tures provided
in the body of the ring and engaged in cor-

responding screw-threaded holes in the body
of the tank or receptacle, so that the ring can
be conveniently replaced by one having a bore
of ‘different diameter or form..
the bhore in this ring is shaped in conformity

this ring is removably secured in place

The wall of

]

- ————— e —-

‘bore of said

1ng-ring.

terior of the article to be formed from the
molten glass in the receptacle.

In the present embodiment a-suitable de-
vice is provided at or adjacent the mouth of
the feed-aperture 11 to pierce or penetrate the
low of molten glass, and this device com-
prises a suitable spreader, as 16, Fies. 1, 3,
and 4, which is supported in the path of move-

' ment of the flow concentric with the bore ot

molding-ring 15 and serves to direct the mol-
ten metal for discharge around 1ts entire mar-
oin, and thereby cause the metal to assume a
hollow form as it passes therefrom. This

spreader comprises a detachable body ot sub-
‘stantially conical form, whose diameter at the

base edge 1s substantmlly equal to that of the

is composed of a top frustum 18 and a detach-

‘able base frustum 19, the former of which is

preferably secured to the hub of a suitable
spider 20, adapted to support the same and
which is conveniently supported in the feed-
aperture 11 at a suitable point to cause the
base ec ge of the spreader to normally lie just
be Vonc the outer ed oe of the bore of the mold-~
This S]JldEI is preferably formed
:'ntem*al with the body of the tank or recep-

cured thereto by vertically-disposed bolts, as
91, Fig. 4, which are anchored in the hub of

the spider and pass through apertures formed

in the top frustum of the spreader, and the
base frustum of the spreader is conveniently,
removably, and adjustably connected to the
top section or frustum by suitable vertically-

disposed cap-bolts, as 21, which pass through
| suitable apertures in the base and
threaded engagement 1n the to

have screw-
p section, so
that a base of different size or form can be
substituted to form an article of a different
size or shape and the attached base raised or
lowered relatively to the molding-ring 15 by
turning said bolts in the proper direction to
muulate the size of the annular opening, and

| theleby the volume of the flow.

The base frustum 19 comprises a circular
disk formed with an annular upwardiy-pro-
jecting flange 22 of less diameter than the disk,
which fits snugly but slidably in a suitable an-

nular groove 23, formed in the bottom of the

top section, and serves as a packing-ring to
prevent the molten metal from Spr'eadm(r be-
tween sald sections, and a suitable centmlly-—
located apertureis conveniently formed in this
disk to receive a suitable blowpipe, as 24,

which projects downwardly with the tip be-
low the spreader and extends upwar dly into

a suitable channel, as 25, arranged in the top

section. and this channel lies in communtca-

tion with a suitable duct, as 26, conveniently
formed in the body of the Spldel 20 and which
extends to the outside of the body ot the re-
ceptacle 10, so that compressed air or the like

-

' can be convenient’v passed to the blowpipe

molding-ring, and this spreader:

tacle 10, and the spreader is conveniently se-
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by connecting said
through the. medium of suitable e piping or the
like. (Not shown.) As now considered this

channel is annular and serves to Lmn%im m the

flow into a tubular article, and by conven-
iently presenting Il'wltcn olass for passage
through this mold in a continuous low a con-
lel.lLl(}ll%l'}?’-fUI]Illlf’l“ tube is 11mduu}(l,, and by
introducing compressed air in the tube it is
CONve: nunblv held 1n perfect form until the
metal in the body becomes fully hardened.
By employing a receptacle with an aperture

for discharge, as heretofore described, a vol-

ume of molten glass is constantly presented |

for formation, and by introducing an inflat-
1ng agent, as compressed alr or the like, into
the How from said aperture a continnously-
forming hollow article 1s produced, and by ¢
application of the mold at the mouth of the
feed-aperture a positive '[}I'(;dttu mined shape
or form is given to the flow. Thus by the ap-
plication of a proper appliance to handle the
procduct after it passes from the mold a con-
tinuously-forming tube of glassis obtainable,
and sections of ‘bh]a tube can be severed tmm
the lower end successively, so tlmt the forma-
tion of the tube may continue uninterrupted
after the apparatus is once started.

The applrance comprehended in this inven-
tion to handle the glass after it passes the
transforming means includes an npper car-
rier and a lower carrier, which are each suit-
ably mounted for muploml movement and
are each arranged for independent travel.
Thu:u carriers are m.;uh{}d I'C*ﬂspectively., X7

a,lﬂy 3311(.1@{)1_3? suppm Led one abom Lh.@ oLhw
on vertically - disposed guides, as 29, which
preferably comprise screw-threaded rods ro-
tatably mounted 1n any convenient manner in
a main frame 30 of any desired form or con-
struction adapted to support the several parts
of the appliance. T'hese guides areseparated
the requared distance to receive the carriers
therebetween and are given simultaneous ro-
tatlon by any suitable means, as by worm-
wheels 31, one of which is lixedly mounted
on each gulde al the lower end, and worms 32,
meshing with said wheels and secured on a ro-
tatably-mounted drive-shaft, as 83, which is
driven in ;zm suitable manner, as by a
and clutch-pulley (not shown) adapted to trans-
mit power from an engine, electric motor, or
the lilce. | | |

The body of earrier 27 includes an annular
center portion or ring 34, whose bore is of

suitable diameter to receive freely the glass

tubing, as 56, from the transforming dmuw
and this ring is provided with late mllgr—-pw-
jecting lugs 35, which are secured thereto at

dmxuutuc.—.ﬂlv opposite points and are each
formed with a vertically- dl%p@%d aperture or
ouideway 36 of suitable size to slide with a
ﬂood fit upon the respective guide-rod 29.

Thu walls of these guideways are prefer Lblg,f_

duct to a source of supply

parts, as 37, of

- threads

threads t

e

T'hese levers are preferably formed w:

of the ¢

as 44, which are adapted to engage

surfaces of the cams, so that the

relt

formed with horizontally -disposed squared

apertures 36', arvanged at diametrically oppo-

- site polnts and each forming the seats for nut
. a sultable split nut, which
parts 5.-‘:11(:1@ 1N S:‘E?L].d S{:"’}R-ES an (‘] h AVE SCTew- t;l"u md%

on i;lm o un!ﬂ ](J[Lw ‘:Q;E}., S0 Mm,b wht-}ir.l
these mlL parts are closed upon the rods the
thereon engage with threads npon the
rods, and the carrier can then be readily raised
or lowered by turning said rods in the proper
direction. These nut parts are preferably
opened and closed antomatically by means of
respective ve 1L1mllv~ disposed levers, as %&
and cams 39, Fige. 5, the former of which ar

convenientl V f ulu umul stubstantially mid wm,

their length on suitable pnwtq 40, mounted

on the g..};uldu] ugs 35 by securing them | N sult-

able apertures, formed in later: Llllyr—pr{)]mtm
OIS “.!:1

arranged on the lug above each nut,
and these levers arc engaced with Iebpectum

nut parts by means of suitable pivots 42, which
are secured 1

ansversely - disposed aper-
tures, formed 1n sald levers and engaged in
corresponding apertures provided in snitable
ears 43, formed on the outer ends of the nuts.
se | 1th both
end portions bent inwardly at a slight angle,
so that the bodies of the ]("VL,M will lie (,le.:l,l
ams, 1T the ends of the levers should

L.,

L |

pass Llw‘mbu{md, and these end portions of

the levers are spread or broadened slightly at

the free extremities to form suitable wipers,

wipers at each end of the travel of the carrier.
The cams 39 each comprise a conical frustum,

threaded to it the guide-rods 29, and a suit-

able set-serew 1s arr .fmgml 1N a SClbW -threaded
aperture 1n the huby of the cam, by which the
cam 1s conveniently fui]mmblv auc,mul In po-
sition on the ;,_g;md{, These cams are suttably
disposed on the guides, so that the wipers on
the ends of ]wua 58 wiil ride up the inclined
nuts will be
fully opened as the earrier reaches the lowest
point of 1ts travel and closed as 1t reaches the
highest point.

In the present instance the guide-rods are
1{)tcttul (,ontmuuusly in the proper direction
to drive the carrier downwardly when the
split nuts are engaged therewith, and the car-
rier 1s conveniently returned or raised when
the nuts are disengaged from the guides by

mﬁ,.-_m% of suitable counterbalances or weights

5, which are connected by flexible ropes or
c,h.;uns as 46, to the o mdmlugs of the carrier
and these ropes or chains are passed over suit-
able guide- pulleys47,rotatably mounted at the
top of the main frame in brackets, as 43,

“whichare arranged in suitable position to give
the ropes or chmn& free action on the pﬂllm g

as the carrier 1s 1eupmmtm on the guides.
Upon the carrier 27 is mounted a suitable

- clamp 49, preferably consisting of a divided

3

the cams:
39, :51.'1'*1*::;L'1:'iu;recl in the _.m.th of movement of said
oo .
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annulus, having a bore substantially equal in
diameter to the exterior diameter of the arti-
cle produced by the transforming means, and
1s composed of resilient metal constructed so
that the clamp will be normally yieldingly
held open or expanded by the resiliency of
the metal from which it 1s made. This clamp
has considerable width of face and is formed
with a continuous broad channel in the wall
of the bore, adapted to receive a facing, as
50, composed of suitable soft material, as felt
or the like, and the clamp is convemently 3e-
cured to the carrier, with the free ends lying
acljacent the base 01' inner end of one of the
cauide-lugs, by fastening the body of the clamp
upon a vertically-disposed shoulder, as 51.
conveniently formed at the base of the oppo-
site guide-lug. The base of the clamp 1S con-
Vementh closed automatically by means of
suitable vertically - disposed Wedﬂe% as 52,
which are operatively mounted on that cuide-
lug of the carrier which lies adjacent the free
ends of the clamp in oppositely-disposed seats
comprising suitable vertically-disposed aper-
tures 53, arranged in said guide-lug at oppo-
site sides of the longitudinal center line there-
of. These wedges are arranged to embrace
laterally-projecting tongues 55, which are se-
cured to each end of the clamp and project
into suitable horizontally - disposed slots, as
54, formed 1n the base of the guide-lug, so as
to intersect the seats of the wedges, said slots
being of suitable width to allow the tongues
to move laterally as the clamp-springs open
when the wedges are raised in their seats.

These wedges are operated by means of suit- |

able strike-lugs 57, which are suitably sup-
ported in the path of movement of the wedges
at each end of the travel of the carrier by se-
cunnﬂ thein to a suitably vertically dlsposed
rod 57, convenlently fixed in the main frame
30 of the appliance. These strike-lugs are
preterably formed with suitable hubs bored
to slidably fit the rod 57 and have suitable
set-screws arranged In scerew-threaded aper-

“tures in the wall of the bore, by which the

lugs can be conveniently adjustably secured
in suitable positions on the rod.
are disposed at each end of the travel of the
carrier, so that the wedges will be forced into
theirseats, and thereby madeto close the clamp
about the glass tube 56 from the mold as the
carrier reaches the upper end of its travel.

and as the carrier approaches the lower end
of its travel the opposite strike-lug will force
the wedges from their seats and allow the
clamp to spring open and release the glass

tube at the same time that the split nuts are

disengaged from the guide-rods to free the
carrier for its return bv' action of the coun-
terbalances 4.5. |

“The lower carrier 28 is formed with a hori- !

zontally-disposed cross-bar, as 57%, at the ends
of which are secured suitable guide-lugs 35/,

These lugs

793,797

as the guide-lugs on the upper carrier, and

nut parts 37" are operatively mounted on these
lugs in a manner similar to the nuts on the
upper carrier, and levers 38 are operatively

connected to said nuts, so that they may be

operated manually, if desired. Upon this por-
tion of the lower carrier a suiltable horizon-

tally-disposed platform, as 58, preferably of

circular form, is conveniently mounted, and
this platform is miade somewhat greater in
ciameter than the glass body or tube which
issues from the bottomless mold, and 1t is pref-

erably movably mounted on the body of the

carrier so that it can be tipped or tilted to
expedite the removal from the appliance of
sections of the glass body which are severed
tfrom 1ts lower end. This platform is conven-

iently mounted for tilting by means of suit-

able oppositely-disposed trunnions, as 60, con-

sisting of horizontally - disposed cap - bolts,

which are fitted loosely in suitable apertures

provided in the side ot the platform and are

secured in the base or inner ends of respec--
tive guide-lugs 35" above the cross-bar 57

and the center portion of this bar 57* 1s pr of-

erably offset laterally to clear a downwardly-
extending cylinder, as 61, which is secured to
salc plthtorm and 13 employed in operating
the expandible plugs, as 62 and 63, adapted
to seal the glass tube in a manner hereinafter
set forth. This lower carrier is raised 1n a
manner similar to that heretofore described

for raising the upper ca,rrler, as by means of

counterbalances or we eights 45, which are con-
nected thereto by ﬂexible ropes 46’, which
pass over suitable guide-pulleys and are fas-
tened to the guide- luos of the lower carrier.

70

75

- 80

90

95

100

The plattmm of the lowel carrier is prefer- )

ably formed with a centrally-located aperture
through which an upwardly-extending piston-

10d 64 operates, and about this aperture, on
the under surtace of the platform, is provided

an annular flange 65, having internal screw-
threads admted for the connection to the cyl-
inder 61, which 1s formed with emrespondmﬂ'
SCrew- thr cads on the upper extremity, and a

_suitable stuffing- box 1s arranged at this end

of the C}llnder in which pacl{mcr_ 1s placed
about the piston-rod. Upon the upper sur-

face of the platform is placed a suitable cush-
ion 66, adapted to shield the edge of the glass
tube from contact with the plattm m, and pref-
erably consisting of a section of telt or. the

like, and upon thl% platfm m 1s secured an ex-
':)(:mdlble plug 62, which is adapted to hermet-
ically seal the lower end of the glass tube 56.

This plug preferably comprises an upper and

a lower head of less diameter than the bore
of the glass tube and marked 67 and 68, re-

spectively, and these heads are secured at the

desired distance apart by suitable distance-

rods or the like, as 69, and the perimeter of

the plug is prefelablv composed of abutting
semicircular sections, as 70, which fit snucrly

105

1LO

115

120
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65 which are constructed Substantmlly the same | but movably between said heads and are Op- 130
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aratively connected
cross-head 71, slidably mounted on piston-rod

64 by means of radially - disposed links 72,
which are conveniently pivotally connected to
said head and to respective sections of the
These sections of the perimeter
are normally Vleldlnﬂly held in expanded po-
sition by suitable springs 73, which are seated
on the lower head of the plug and press up-
wardly on the cross-head, so as to normally

hold said links in a subsbfmtmlly horizontal |

position. About the perimeter of the plug is
placed an annular packing-band, as 74, which
1s composed of suitable elastic material, as
rubber or the like, and this band is of suitable
width to fit snugly but movably between the
heads of the plug, so that when the perimeter
of the plug is expanded this band will be
stretched and pressed . against the inner sur-
hee of the golass tube, and when the perimeter
1S coll&psed the band will contract and free
itself from contact with the glass tube.

The upper plug 63 is preferably compose
of oppositely-disposed heads, as 67" and 68,
which are slightly less in diameter than the
diameter of spreader 16 and are secured to-
oether at the desired distance apart by dis-
tance-rods, as 69', and the perimeter of the
plug 18 compocaed oi ahuttmu aemlumulfu' 500
tlons 70", which fit snng
tween ca.«.ud h{fﬁd‘"ﬁ aud le e oper: ttlwlv CONL-
nected to a gravity-head 71" by 1 radially-dis-
posed links 72, which are suitably pivoted to
sald head and to respective sections of the
perimeter. This gravity-head is of suitable
welght to normally yieldingly hold the per-
imefer of the plug in expanded posibion and
1s formed with a downwardly-extending stem
which projects below the lower head of the
plug and is preferably formed with a disk or
flange, as 75, at the lfm*er end, which 1s adapt-
ed to contact a flange 75" of 8111111'11 size, [ix-
edly mounted on the upper end of piston-rod
64, whereby the plug can be readily collapsed
and raised by an upward movement of said
rod, which first serves to raise the gravity-
head and then lift the plug as 1t is moved up-
wardly. About the perimeter of this upper
plug 1s placed an annular packing-band 74/,
composed of elastic material, as rubber or the
likke, of suitable width to (it snuely but mov-

ably between the heads of the plue. so that
1t m]l be free to streteh as the perimeter of
the plug is expanded and to contract when
the plugiscollapsed. Suitable spring-catches,
as 16, each preferably comprising a ahm L soe-
tion of suitable resilient material secured by
one end to the bottom head of the plue with
the free end projecting slightly beyond the
periphery of the packing-band, are provided

to contact the inner surface of the glass tube,
falling
when the piston-rod is withdrawn from the |

and thereby prevent the plug from

gravity-head to permit said head to drop, and
thereby expand the ping. |

to a vertically - movable |

‘.

able

stat, as 87, 1s {;01_11.]{?;{“.[,1}{"_1.

The cylinder 61 is of snitable length to al-
low the piston-rod 64 to move upwardly the
distance required to raise the upper plug Just
‘Lbom the upper end of the tr wel of the upper
carrier when the lower carrier is atits lowest

‘point of travel and to allow the rod to move

downwardly the distance required to bring
the flange thereon against the cross-head of
the lower plug, so that it will be thus made
to act to collapse said plug, and a suitable
piston 64’ 1s imecllv mounted on the lower end
of said rod and opei &.Ln ely fitted in said cyi-
inder. A suitable port, as 48, is arranged in

| the lower end of the cylinder for the ingress

and. egress of suitable fluid, as compressed
alr, \-\rhldl 1s conveved thereto from a suitable
source of supply through a flexible condnuit,
as 77, attached to the (,thlei at said port
and also adapted for the exhaust of the fluid.

The carrier 27 is conveniently made to drive
the carrier 28 downwardly correlatively to its
own descent by means of vertically-disposed
distance-rods 58" or the like, which are pref-
emblr secured by one end L(} the upper car-
rier and are of suitable length to extend down-
wardly through suitable apertures in the
lower carrier and consider: tbly therebelow
when sald carriers are at normal separation,
and sultable (‘O“:Ll s, a8 80, are adjustably se-
curcd on said rods above the lower carrier to
msure normal separation of the carriers at a
predetermined spa(*m;; conforming approxi-
mately to the length of the sections “which are
to be taken from the lower end of the glass
tube. |

The sectionsaresevered from the nlm tube
by means of an electric current, W’llltll 1S 0T~
veniently applied to the exterior surface of
the tube through the medium of an annular-
like conductor, as a wire band 81, which is
preferably seated in the outer surface of the
facing 50 of the clamp 49 ad j"‘Lcent the lower
edge in a groove lined with mica and is con-
veniently electrically connected to a suitable
electrical energizer, as g battery, dynamo, or
the like, I'ig. 27, through the medium of smt—
clectrical mﬂductm.&. This severing-
band 1s preferably divided so that when the
clamp 49 stands open the ends of the wire
forming the band will separate more widely
and the band will clear the olass tube ':'L'n"ld
when the elamp is closed the band will be
,)H}H}ﬂh Into contact,with | lm tube. The elee-
trical conductors, as wires & :

2 and 83, are con-
nected to ovposite ends of ‘L he severing-band
and to the poles of a suitable qmclw yrealk
switch, as 84, of ordinary construction, and
from the opposite p{}]m of this switch elec-
trical {,.—a:wluujom, as wires 85 and 86, lead to
the batter Y, and in the line 86 a Sl.ll_f.m}..l.}i_{} rheo-
l hu% i[; wi“ b{* seen

uHm ulnw Lulw w’ ::*lu*w
15 madloe
él:zlaﬁm

o "Lmn 4“) H ¢ osevering-hand
to apply llm eleuu e current

Ny tlw """"

.t} hewt the o
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‘moves away from the plug, which
The air 1s

travel the wed 0es

&

along the line of 1its application to the tube,

; carrier.

and ther eby create unequal expansion of the 1 | _‘
- til it contacts with the lower end of the glass

olass, which serves to crack same along the |
line of application, and thereby sever a sec-
tion of the tube from the main portion.

The apparatus wili be operated to form the
tube substantially as follows: Both carriers
are first brought to a position just below their
highest point of travel, with the upper plug
63 in a lowered position, and the wedges are
acdjusted manually to permit the clamp 49 to
stand open and the spht nuts 37 closed man-
ually to secure the carriers in position. A
suitable egathering-dish coated with plumbago
or other material which will prevent adhe-
sion of the elass 1s then placed beneath the
spreader, and the pluge 14 1s then raised and
molten glass passes from the mold and gath-
ers beneath the spreader in thedish, and: after
a sufficient amount of glass has accumulated
in the dish to cover the tin of the blowpipe
compressed air is allowed to pass from said

-pipe into the accumulated mass, and at the

same time the dish is lowered at a speed cor-
the flow of glass hom-the
mold until the lower end of the tube thus
started 1s close to the clamp 49. When the
dish 1s removed and the split nuts opened to
allow the weights to raise the npper carrier
as the tube enters the open clamp thereon
and when the said carrier reaches its highest
position, the clamp will close upon the tube
by the action of the wedges 52 contfacting
strike-lug 57, and the split nuts will be closed
upon the guide-rods 29 by the levers 38 en-
caging cams 39. These rods are now set in
motion to lower the carrier at the proper
speed and the closed end of the tube severed
from the body of the tube by the application
of an electric current through the severing-
band 81. The upper plug 63 1s then inserted
into the tube at a point above the bottom

edge thereotf by allowmu compressed fluid to

pass through conduit 77 into eylinder 61, so
as to move .the piston-rod 64 upwardly. At-
ter this- plug is in place the conduit 77 is
opened to exhaust, and the piston-roa thus
then ex-

pands and seals the glass tube.
now again turned on and the piston-rod 64
continues to movedownwardly until the flange
75" strikes the cross-head 71, and thueb_\,
serves to collapse the lower l}lug 62.  As the
upper carrier approaches its lowest point of

lug 57, and are thereby raised 'in their seats

“and release the clamp, w h]eh SPIrings open as

the split nuts-are opened by e engagement of :
respective levers 38 with the lower cams 39,

and the weiwhtq 45 then act to return the car-
rier to raised position, when the clamp 49 will

clamp 49, w
-ed, leavingt

5 Ccmtawf the lower strike- |

L T

be again applied to the glass tube by contact -
of the wedges with the upper strike-lug as the ' duce a glass article of a different rhametm and

levers 38 engage
5 to close the spht nuts for the

» the upper cams 39 and serve
return of the

.*

798,797

As the upper carrier is moving up-
wardly the lower carrier will follow atter un-

tube, which will insert the lower plug there-
in, and the nut parts 37" are then closed man-
ually by means of levers 38 and the carrier
thenstarts downwardly. The piston-rod 64 1s
then again moved upwardly, when the lower
plug will expand and seal the tube as the flange
on the piston-rod engages the gravity-head of

. the upper plug and collapses and lifts 1t up-

wardly toaposition abovethe loweredge of the
hen the piston-rod isagain retract-
he upper pluginplace. Bothofthe
carriers will then be moving downwardly, and
the switch 84 1s now thrown on to complete the
electrie circuit, and thereby sever the section
of tubing located between the carriers and

which restson the lower carrier from the tub-

ing forming thereabove. Following this the
‘31}1113 nuts on the lower carrier are opm}ed and

the carrier forced manually to travel down-

wardly faster than the upper carrier to clear
the lower section of tubing from the remain-
der, which 1s supported by clamp 49, when
the severed portion is presented for removal
by tilting the platform and collapsing the
lower plug by an inward movement of piston-
rod 64. The platform is then reset and the
carrier allowed to return by action of the

welghts 45" to again engage the lower end of
‘the tubing.

From the foregoing it will be understood

that the operation of the apphance 1s contin-
nous and uninterrupted to carry the tube and

repeatedly remove sections thereof and that

the speed of the appliance can be regulated in

conformity with the flow of glass from the
mold by varyving the speed of the guide-rods.
Furthermore, 1t will be understood, though

the foregoing statement relating to the action

of the machine describes the movements as
step by step, the operation of the appliance
s practically continuous, as the several ac-
tions follow each other successively without

intermission, so that the rolded flow of glass

will be properly taken care of.

The apparatus 1s exceedingly simple ot op-
eration, has great capacity of production, and
acts positively to produce and handle a con-
tinuously-forming glass article from molten

glass, and by its use the manual labor required

to produce articles of glassware 1s greatly re-
duced and an article comparatively superior
in symmetry and finish is created at much less
cost. - Furthermore, by removably arranging
the partof the mold at the feed-aperture molds
of this class of different sizes and forms can

be r
clamps and plugs with substitutes conforming

to the size and shape of the mold substituted
the apparatus.can be readily changed to pro-

shape without departing from the essence of
the i1nvention, which complehends MEeAns

eadlly substituted, and by replacing the
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der, a molding-ring about said spreader

“arranged concentric with Sdld

ture. and a base-section at the outer ed
sald ring removably secured to said top sec-

'193,7o

whereby molten glass is fed by gravity and
the flow of ﬂhws manipulated In a suita
manner to bri ing it to a desired conformation
as 1t passes from a fluid to a plastic state, and
also comprehends means whereby a continu-
ously-forming glass article is produced from
a supply of molten glass maintained in any
convenient manner in a suitable receptacle.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent of the Umted states of America, is—

1.- In an apparatus of the nature 111dm.;i'tf-(l
the combination of a melting-tank 1 having an
aperture 1n the bottom for the feedi
molten glass by gravity, a spider in said aper-
ture, and a spreader attached directly to said
spider and resting in the path of the low from
sald aperture. |

2. In an apparatus of Lhru nature 11*1(110&130(1 |
having ‘m

the f,,,(}mhnmblon oi a letmu t.ml

'rw ouL of

'Llllm - f«‘gul}smntmlly cm‘uml hﬂ,ped )Imclo

suspended from said spider, and a l)]mvplpe_

ar! .:uumd to discharge beneath said spreader.
3. In an apparatus of the nature :i_1f1c1,ic:;1,te:£;l;
the combination of a melting-tank having
feed-aperture in the bottom, a c:p]dc,l: 1n %111{1
aperture, a spreader suspended from said spi-

a blowpipe arranged to discharge air beneath
sald spreader.
4. Inanapparatus of the nature. :i.]iuflicmed“;

a spreader comprising a substantially conical-
shaped body u::mpoged of a top section. a base
irmi um, and means to detachably conneet said
base to le top section.

5. In an apparatus of the 1:1.;1,Lm e indicated;

the combination with a melting-tank hfwmg

a feed-aperture in the bottom: of a mold com-

prising a molding-ring tunmwﬁ}ly supported

and a spreader
‘ing and com-
prising a-top section suppor ted in said aper-

at the mouth of said aperture.

tion. - |
6. Inan apparatus of Lh(,, 11.:1“11'8 indicated:
the combination with a meltine-tank. h.:wmﬂ
a1 eml ;me Lm ¢ in t 11@ botlom of a- moldl}_}g
cont ,,,1;] fr 11%11111 lm%., .:md means to movably
secure satd base for itd]uabmmt ]’LLLLIV(‘]V to
sald ring. |

......

7. In an d[)]}tllfll;li‘ﬂ o{ the ]’mburo 111(,11{1.:%(,(]

the combination of a melting-tank hlwmg 3
feed-aperture in the hmmm, a8 spider in sald |-
‘a main

Caperture, a duct ]eadnw from the base of.said
.%1}1(101* to the exterior of the tank, a molding-

5

ring removably secured at the mouth of mud
aperfure, a spreader removably secured to

said spider and ]mmuu an aperture cominu-
nicating with said thu;L and extending to the
I)alh(, :md a. (lownw ardly-projecting l)lowmw
in the aperture in said spreader.

ble

ng out of

r, and -

oe of

P

spreader for me,.,d with aremovabl
tum base of substantially equa

for disch 1ar oIne alr ontws
“mouth of %LM{I aperture.

sald ¢

Totata

rotatab l.,

frame,
rods, rod -engaging nut parts operatively

8. In an apparatus of the nature indicated:
a mold comprising a molding - rine, and a
¢ conical frus-
| diameter at,
the base edge to the bore of said ring and ar-
ranged concentric thereto, and means to mov-
ably secure said base for vertical adjustment
relatively to the ring.

9. In an apmmtua of the nature indicated:
the combination with a receptacle for -mo.l.tul
olass lmvmg an aperbul & ai‘-'l'm”lg{?ad for the dis-
(,h.fu oe | '

pipe lhwmgg th_e i) D 1_.)01 1310111 pmjected and set

concentric with said aperture and arranged
iy 1"@1::1t;1vel y to the

10. Inan apparatus of the nature indicated:

“a main frame, a reciprocatively-mounted ar-

ticle-carrier, a second reciproeatively-mount-
ed article-earrier below and in alinement with

sand first carrier and coactingly related 111(*1m

to, and means to move said carriers recipro-
‘1LW l*,f | |
Inanapparatus of the nature indicated:
a main frame, ver LEC.:TL“‘, - disposed carrier-
guidesanarticle-carrier mounted on said rods,
2 second carrier mounted
said first Ca rrier, and means to raise and lower
ATTIerS.
12. Inan apparatusof the nature
a main frame, vertically -disposed,

1:1{:11{3.—.%{,&]
SCrew-

threaded guide-rods rotatably mounted in

said frame, a carrier slidably mounted on said
rods, guide-engaging nut parts operatively
mounted on the carrier, and means to open
and close said nut parts.

12. Inan apparatus of the nature indicated:

a main frame, vertically-disposed guide-rods
rotatab

slidab.

ly mounted.in said frame, a carrier
ly mounted on said rods and means to
slide said carrier by rotation of said rods.
14. Inanapparatus of the nature indicated:
a main frame, vertically-disposed guide-rods
bly mounted in said frame, a carrier
shidabl

arrier downwardly

'the mrzju | . |
. Inanapparatus of the nature indicated:

n wain i rame, ver tlmlh-«(_!m‘;m;ed uu]dewmfla-
frame, a carrier
shidably mounted on said rods, means to nor-
‘mally yieldingly move said carrier in one di-
| rection on the rods, and means to intermit-
tently move said carrier in t
rection by rotation of said rods.

mmmtvd in sald 1

16. Inan apparatus of the nature indicated:
frame, vertically - disposed, screw-
threaded guide-rods rotatably mounted in said
a carrier slidably mounted on said

mounted on -the carrier, and means to inter-

~mittently open and close said nuat parts by

and during movements 01’ satd earrier. |
17. In an apps thttu% of the nature indicated:

on the guides below

y mounted on sald rods, means to in-
termmttently drive said
by action of the rods, and other means to raise

18 opposite di-
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a main frame, vertically - disposed, screw-
threaded guide-rods, rotatably mountedin said
frame, a carrier slidably mounted on said rods,
rod-engaging nut parts operatively mounted
on the carrier, and adapted for engagement
with said rods to drive the carrier down-
wardly, and counterweights connected to said
carrier and arranged to movesame upwardly.

18. Inan apparatus of the nature indicated;
a main frame, vertically - disposed, screw-
threaded guide-rods rotatably mounted in said
frame, a carrier slidably mounted on said rods,
rod-engaging nut parts operatively mounted
on the carrier, levers operatively connectec
to said nut parts, and means to operate said
levers by movement of said carrier.
~19. Inan apparatusof the nature indicated:
a main frame, vertically - disposed, screw-
threaded guide-rods, rotatably mounted insaid
frame, a carrier slidably mounted on said rods,
counterweights arranged to drive the carrier
upwardly, rod-engaging nut parts operatively
mounted on the carrier, levers operatively
connected to said nut parts, and lever-operat-
ing cams arranged at each end of the travel
of said carrier.

20. Inan apparatus of the nature indicated;
the combination of a main frame, a reciprocat-
ing carrier, a clamp mounted thereon and
means to close said clamp by movement of
sald carrier. |

21. Inan apparatus of the nature indicatea;
the combination of a main frame, a vertically-
reciprocating carrier, a clamp mounted on the
said carrier and comprising an open annulus
having the ends normally yieldingly forced
apart, means to close said clamp by movement
of said carrier when traveling in one direc-
tion, and means to release said clamp to per-
mit it to open by reverse movement of the
carrier.

29. Inan apparatus of the nature indicated;
the combination of a main frame, a vertically-
reciprocating carrier operatively mounted in
sald frame, an article-clamp mounted on said
carrier, a second vertically-reciprocating car-
rier operatively mounted in said frame below
sald first carrier, an article-receiving plat-
form on the lower carrier, and means to nor-
mally hold said carriers at a predetermined
distance apart. .

23. In anapparatus of the nature indicated;
the combination of a main frame, a vertically-
reciprocating carrier operatively mounted in
sald frame, an article-clamp mounted on said
carrier, a second vertically-reciprocating car-
rier operatively mounted in said frame below
the said first carrier, an article-receiving plat-
form tiltably mounted on the lower carrier,
and means to reciprocate sald carriers correla-

ively. -

24. Inanapparatustfor forming glass tubes;
the combination of a main frame, a vertically-
reciprocating carrier operatively mounted in
sald frame, a tube-clamping device mounted

798,797

on said carrier, a tube-severing device, and
operative means to carry the severed tube-
. section. N

25. Inanapparatusforforming glass tubes;
the combination with a moldmo'—rmw and a
blowpipe; of a main frame, an upper and a
lower carrier operatively mounted in said
frame for vertical reciprocating travel;
tube-clamping device on the carrier nearest
said ring and a tube-sealing device on the
other carrier.

26. Inanapparatus for forming a glass tube;
the combination with a receptacle for molten
olass, a horizontally -disposed molding-ring
arranged for the passage of glass directly
from the receptacle through the ring, and a
blowpipe arranged to discharge into the glass
passing through the ring; of a main frame a
carrier mounted therein and a tube-clamping
device mounted on said carrier.

97. Inanapparatus for forminga glasstube;
the combination with a receptacle for molten
olass, a horizontally-disposed molding-ring
arranged for the passage of glass directly
from said receptacle through said ring, a blow-
pipe arranged to discharge into the glass
passing through the ring; of a main frame,
a vertically-reciprocating carrier, operatively
mounted in said frame, a tube-clamping de-
-vice mounted on said carrier, and a tube-seal-
ing device. |

98. Inanapparatusforforming a glasstube;
the combination with a receptacle for molten
olass, a horizontally-disposed molding-ring,
and a blowpipe:; of a main frame, a vertically-
reciprocating carrier operatively mounted 1n
salid frame, a tube-clamping device mounted
on sald carrier, a second reciprocating carrier
mounted below said first carrier, a tube-seal-
ing device mounted on said second carrier, an
expmdlble tube-entering plug, and means to
collapse and move said plucr when in the tube.

29. In an apparatusof the nature indicated;
means to transform a continuous flow of molten
olass into a continuously-forming tubular ar-
ticle, means to movably support said article
as formed, means to apply an electric current
to sever sectlons from said article, and an elec-
trical energizer electrically connected to said
severing means.

30. In an apparatus of the nature indicated;
a movably-mounted glass-article carrier, an
operably-mounted electric glass-heating de-
vice vieldingly held in retracted position,
means to advance said device relatively to said
article by a movement of said carrier, and an
electrical energizer- electrically connected to
said device.

31. Inan apparatus of the nature indicated:
means to convert, a continuous low of molten
olass Into a continuously-forming glass tube,
a carrier movably mounted for travel rela-

sald tube comprising an open annulus mounted
on said carrier, an electrical tube-severing de-

tively to said converting means, a clamp for

75

3¢

QC

95

1C

IC

Il

11

12

12

13




10

5

20

25 4

30

4.0

6o

the combination with a mold

708,797

~vice comprising an open annular electric con-

ductor seated in the face of said clamp, and
an electrical energizer electrically connected
to said conductor.

32. In anapparatus for forming glass tubes:
having a bottom-
less tube-molding channel; of a blowpipe and
a plurality of tube-entering sealing-plugs.

33. Inanapparatusfor for ming GLL% tubes;
the combination with a mold havm o a bottom-
less tube-molding channel: of a b]owmpe re-
movable means ‘tO seal thu end of the tube, as
formed in said channel, a collapsible tube-en-
tering plue, and means to move sald plug in
Lhe_, sube.

34, Inanapparatus for forming glass tubes;
the combination with a mold having a bottom-
less tube-molding channel; of a blowpipe, a
wllﬂzpfﬂble plugo adapted 50 seal the tube as
formed in said chmnel, and a second collapsi-

“ble plug adapted for insertion in said tube be-
low

irst sald plug.
35. Inan apparatusof the nature ind icated,
a irame, a receptacle for molten glass h.«wmg
a feed- -aperture, a plurality of carriers mount-
ed on the frame and being adapted to engage

the glass at spaced-apart points as it fows
from the aperture of said receptacle, and

means for moving sald carriers.

- 36. Inan apparatusof the nature indicated,
amain frame, a pair of carriers arranged there-
in, means for moving said carriers simulta-
1‘1@011%132* In one chrectmm and means for mov-

“ing 'sald carriers independently in the reverse
35

direction. .
37. Inanapparatus of the nature indicated,
serew - rods, a carrier supported thereon,
means for rotating said rods, means carried
by the carrier for engagement with said rods

whereby the carrier is moved, and means for

1 .aun oaoing sald last-named means from oD-
ative engagement with the rods.
u‘n. In an apparatus ot the nature indicated,
serew - rods, a carvier supported hereon
means -for rotating said rods, means carried
by the carrier for engagement with said rods
whereby the carrier is moved, and means for
opening and closing said last-named means.
39. Inanapparatus of the nature indicated,
1in combination with a tube-forming means, a

| plm ality of tube-sealing plugs, *“md means for

raising and lowering th mld plugs, substan-
tially as specified. |
40. In anappar 'Ltus_of the nature indicated,

1n combination with a tube-forming means, a
means for

"phn.a,litv of tube-sealing plugs,

raising and lowering said plugs, and means
for expanding and contracting said plugs.

41. In anapparatus of the nature indicated,

a receptacle for molten glass having an aper-

ture for the feeding out of said molten glass,

an open supporting means secured in said ap-

ture

©

erture, and a c-Jpn eader secured directly to said

Suppm*tlnﬂ means. | |

42. Yn an apparatus of the nature indicated,
a receptacle for molten glass having an aper-
ture for the feeding out ot sald molten elass,
a spreader mounted in said aperture, and a
removable base for said spreader having 2
tapered edge, %le%mmmllv as ¢ and for the pur-
pose specified.

43. Inanapparatus of the nature indicated,
A recepmd for molten glass having an aper-
for the feeding out of the molten olass,

a transverse supporting means in said aper-
tum formed with a chmt, and a spreader se-
cured

formed with

il ch{mnd LO[THHHHIULMH‘U Wltll

sald duet.

44. In anapparatus of the nature indicated,
a receptacle for molten glass having an aper-
ture for the feeding out of the molten glass,
a supporting means in said aperture formed
With 7} duc,'l"., ancd a ‘SIJI{}IdGI‘ @ecmed to Q;.LL:id

cha,nml COD’lmLm]C{}Ll]”}U w1Lh Sald duct .:md a

_blowpmu secured in said chamml and pro;ect-"
_11"1@ wnhout the same.

. In an apparatus of the nature indicated,
a carrier, means for raising and lowering the
same, a,nd means for automatically 161{}‘1%11’1“
and connecting said carrier with said means at
predeter mmt,d points of travel of the carrier.
46. In an apparatus of the nature indicated,
a tube-forming means, a carrier for the *Lube.

‘being formed, means for severing the tube

being formed intermediate the forming means
and ‘Lhe carrier, and means for CIOM‘HG the
tube above the point of severance.

47. Inanapparatus of the nature indicated,
a tube~-forming means, means closmo the lower
end of the tube b(,mcr formed, a, severing
means, and a plug mov: lblb Into Lhe tubc bemﬂ*
formed above sald severing means.

48. Inan apparatus of the natur e indicated,
A 1'euepin1c,k having an d]}ertu re for the feed-

1ng out of molten glabs in hollow form, means

below said receptacle for successively sever-
ng 5@(1101’1% from the glass as it is fed, means
for mnvwmn each section when sevewd, and

means for closing the lower end of the glass

being fed during the removal of asection when
severed therefrom. | o

49. In anapparatus of the nature indicated,
a tube-forming means, a carrier for the tube
being formed, and a plue movable above the

carrier and into the tube being formed.

Signed at Seattle, Washing ton this 7th dfw
of Febtuﬂ,w 1908,
DANIEL MURRAY.

“Wfitl*m%{,&
Ervnsr B. HeraLp,
Jamus R. SMI‘TH
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