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METHOD OF AND AFPPARATTS FOR FEEDING MOLTEN GLASS

Apphcatmn ﬁlefl l-Iay g,

’lms invention relates to the segr e@aiﬂon’

and separation of molten glass into mold
charges. It has for its oL]eci the production
of mold charges of suitable form and homo-
oennltv to be most advantageously - used in
ﬁhss saupmo machines, and it comprises a
method and apparatus whme by sach mold
charges may be preioLmed while segregating
them from a supply of molten Ol‘L;S ina
nace or container, and before ercmo their
external surfaces into contact Wuh 1e1

ly ‘cold molds or other supporting or form-
ing means, and whereby Lhe form and size of
such charges may be controlled and varied
at will, (md without destroying their uni-
form Conslstency by. the unequal chilling
action of external or relatively cold molds or
other supports or forming means.

It 15 a prominent clmmcteu tic of moiten
glass, that when it issues or is withdrawn
From the furnace or cont ainer, and is exposed
to the colder surroundings
furnace, it acquires a p‘xr*mlly chilled sur-
face or gkin, known in this art as “enamel”.
This- enamel is coldest and stiffest on its
outer surface, and gradually merges into the
hot and more plas‘uc interior of the glass.
When 2 charge of this glass is delivered to
a. mold, any. Sindue stretchm rapture, or
Jmolchntr of the enamel will ca wse defects in

the article | being made. Any trappingof air

by the whss, due to lapping or folding of
the surface of the glass as it is delivered to
the molds will also cause defects. . To avoid
these defects it 1s desn:able to pre-form the
mold charge, before it -enters the mold,: g0
that its external contour will closely approx-
lmate the interior contour of the meld walls,
at least that portion of the mold which

1ece1vos the gather. *This is of special im-
“portance in tho making of blown wlasswale
A mold charge which is to form a NATTOW
necked bottle, for examlﬂe should be pre-
formed as an-elongated cylinder with a ta-
pering end, so that its entire surface may as

nearly as possible contact equally with the
mold walls' for the same length of time.
Unequal contact of different portions of the
surface, or unequal duration of contact of
the-different portions -tends to nroduce an

(.Lll -

ovtslte ot the

1919. Serial No. 294,792,

unsymmetrically chilled and enameled blank
or parison, which will not blow out uniform-
ly, because the hotter portions will stretch
more than the cooler portions, resulting in
a poor bottle having a wall of uneven thick-
ness.

These conditions have ev1dently been
recognized to some extent by the hand gath-
erer, practicing his ancient art,.who by ma-
‘upulatmn of his pontil or gathermcr rod
during the gathering operation pre-formed

his gather or mold charge, as -well as he

could by this primitive methed, to fit the
mold, or that portion of the mold that re-
ceives the gather, thus attempting to avoid

undue deformamon of the mold clmroe when

deposited in the mold. On the other hand,
these conditions have received little or no
attention in the-gathering ‘or feeding of
molten glass as heretofore practiced by ma-
chine or other automatic methods. -

The present invention accomplishes this

-preliminary shaping of mold charges with

greater ease and exactness than her ‘stofore
by the adjustable operation of suitable -im-
pelling meang coacting with an orifice below
which the mold charwes are accumulated and
suspended, and -it employs the elongation
of the saqpended charges in controlhno their
shape. It also makes use of coaction between
the impelling means and suitable severing
means, convenient adjustments being pro-
vided to allow control of the severing: means
and impelling means as to relative tlme of
operation, speed and position. -

Various adjustments of the nnpelhn
means as Well as of the severing means to
control and vary the form of the mthers and
mold charges during continuous operation,
are herein - de°cmbed as operating adjust-
ments, that is they may be made while the
machine is in operation, thus allowing the
maintenance of the flow of glass fmd the
uniform heat conditions which are- 50_essen-
tial in proper operation of glass feeding
apparatus. . Stopping of  the machine to
make adjustments svould stop " the flow of
glass and would have the effect of al-
lowmﬁ the glass to ehill near the outlet and
of changmg the heat conditions. . As a result
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the operating conditions would e changed
so that the immediate effect of the- adjust-
ments could not be observed and emploved
as a guide in making these adjustments.  In
the m*eswt invention, on the other haxnd,
these adjustments may be made while the
ftppamtus is operating so that the progres-
sive effect of these qd]u stments may be ob-
served while they are being made, thus giv-
ing better control of the operation,

In the accompanying drawings:—

Figure 1 is a general front elevation of the
'n)pan'm with' the lower part ov base omit-
ted.

Fig. 2 is a side elevation of the inachine, g
shown partly in section, made approximate-
ly along line 2—2 of Fig. 1, with the shear
mechanism omitted, %nd,showing the glass
furnace and its conduit for the moiten J:‘&s.

Fig. 3 is a §ide elevation showing some
of the shear mechanism. ,

Fig. 4 1s a front elevation, showing the
base of the machine.

Fig. 5 is a plan view in section along the
time 5—5 of Fig: 7

Fig. 6is & j{ront elevation taken’ pal ¢ly in
section along line 6—8 of Fig. 7 of the cen-
ter portion of the machine and shows the im-
peller, outlet and shear carviers, with the
right hand shear in place and the left-hand
shear omitted. '

Fig. 7 is a side elevation taken in section

‘ ‘110}10 the center line of Fig. 6 with the shear

mechanism onvtted and shows the unpell&
drive connection and ad]umnenfs for stroke
and Dosmon

Tig. 8 is a front view of th ri
shear carrier and shear blade.
Fig. 9 is a plan view of the parts shown in
Tig. 8 '

I‘ln 10 is a plan view in section taken on
line 10—10 of Fig. 8.

Fig. 11 is an end elevation in section taken
on line 11—11 of Fig. 8. 7

“Fig. 12" is o sectional elevation taken
thO‘Iﬂ'l the right hand shear lever pivot of
Irig. 1. and shows the adjust: e 1 for shear
cuttmo speed. ~

Fig. 13 is a sectional plan along line
18—13 of Fig. 12.

Fio. 14 shows an clevation of the impeller
driving cam with its driving gears.

‘Fig. 15 is a- sectional ele mon on line
15—15 of Fig. 14.

Fig. 16 1is o sectional elevation on lme
16—16 of Fig. 14

Fig. 17 is a bo*fo’n view of a section on
line 17—17 of Fig. 14. '

ght hand

Figs. 18 and 19 are elevations of the im-

peller cam partly in section similar to Fig.
15 showing extreme djuﬁ‘ments '

Trig. 20 shows =z side elevation of the worm
ﬂd]wztmﬂnt for the impeller cam.

Figs. 21 and 22 show d1f‘£°1ent chaw; of'

cam Tobes for the impeller ca

Cin the formation of

Tigs. 23, 24, 25 and 26 show sectional ele-
vations oL various types of molds with
charges of glass in them.

T‘los 27 to 31 inclusive are sectional ele-

vations to hlustmue ‘%Lpps in the iorm ation .

of the mold charge shown in Fig. 23.

Tigs. 82 to 30 inclusive ave sec’uo*nl ele-
vations to show steps in the formation of the
mold ch(hge shown i Fig. 24.

Figs. 37 and 38 are se ctions showing steps
the mold charge shown

in Fig. 26.

Pigs. 39 and 40 Ulustrate in section the
action of reducing the neck of a suspended

gather before severing.

Higs. 41 to 45 inclusive ave elevations,
partly in section, showing steps in the for:
mation of a more attenuated column of glass
igsuing as a strean. :

Tigs. 46 to 49 inclusive show various forms
of impellers. ' '

Figs. 50 and 51 show dizgrammatic rear
ciovations of the right hand shear cam and
roll.” :

The invention is }
i a machine having the necessary mechan-

ical movements and adjustments, and co-
ope‘ tun wi th a Condmt pr‘O]ecﬁn h‘om a

iy thus ddl“elea in mola charges to an as-
socmued moliding or shaping macmne

The molten glass flows from the olags fur-
nace 1 hnouon a. channel or conduit 2 (¥ig.
2) to an outlet 8. It is there acted upon by
an impeller 18 mounted for vertical move-
ment, and provided with various adjust-
ments. Ag it issues periodically in regular
cyeleés from the outlet, 1t forms successive
bainels from which mold charges are sev-
eved by shear blades 4 reciprocating below
the ouflet. The separated mold charges fall
upon & moistened chute 5 and siide upon it
to the molds 6 mounted ()n the table T of the
associated shaping machine (Tig. 5). :

The channel 2 is made of refractory
material surrounded on the bottom and sides
by heat insulation 11 At the outer end of
the channel ie an cutlet spout 12, the interior
of which g shaped so as to conct with the
impeller 18,7 This speut is held in an iron
frame or cive 14; which also serves-as a ye-

erein shown: embodied ¢

70

-

80
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100
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tainer for the insulation 11, the spout being

surrounded with insulation,
outlet 3 ,
The bed 15 ig carried by the same founda-
tion which supports the base of the machine.
It serves to support the channel 2 by means
ot intermediate refractory supports 10 and
carries two brackets 16 which are clamped
thereto by serews 17 and which support ‘fhe
spout. case 14. The brackets also carry se
serews 18 which bear against projections on
the spout case and hold the spout against
the end of the chiannel. These screws may
be adjusted to allow for expansion and con-

¢xcept -at the

130
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traction of the cham nel and - spout. The

brackets also carry removable drip bans 20

for- receiving thé- cooling water auppmo
{rom the shear blades 4 and from the
sprays -2 ‘

Over ih‘ spout is:a cover 922 of 101 actory
material (‘,:fllled in a metal case 23 which
also serves as a retainer for heat insulation
the nietul platc 24 serving to- keep the
insulation in place: ~ The plate 24 and cover
22 have openings through which "the mlpc]
ler projects. Buck of (his cover and ov

{lie channel is another refractory cover 95

15

20

e

33

40

<
it

- 12 is an outlet ring 52 (¥igs. 6 and 7) ma\le,
jof refractory material.

Git

fornied so. as to retain heat Insulation 11
which is covered by a metal phte 26 to keep
it inplace.

The channel and spout are heated by suit-
able means; such as o gas burner 27, which

-proiects through the side wall: block 80.

lhls burner -is provmkd with air and gas
ralveg 81 for regulating the flame, which
p(,utlv fills the space over the molten glass,

‘The products of combustion are carried off

by the fire brick stack 32 carried on refrac
tory lintels 33, which bridge the channel and
are sepamted at their ‘ends by refractory
blocks.
damper 34 carried on a pivot 35 and adjust-
able through an’ arm 86, and connecting rod
37 having a handle at its outer end and pro-
vided with notches 88 engaaiao with a stop
40, thus allowing the damper to be
des .1'9(1 opening.
ing the burner and damper the proper tem-
perature may be maintained in and over the
channel and spout. The insulation acts to
conser vo the lieat; and the ra adiation from the
rear assists in heating the outlet end, thus
toadmo to maintain a uniform Lempemtme
throug Dout.

A gate 41 for vegulating the glass flow is
suspe,J,dedby links 42 from arms 43 fast
on the shaft 44 at each end thereof.

46 to indicate the se*hm
of {lm gate. A screw 47 carrying a havfl
wheel ‘50 hears against an e\(ensmn 51 of
the vight Tiand aatu arm 43, thus allowing
the pobl(, on of the gate to be adjusted bv
(m'mno the hand wheel 5 The. glass sur-
face in the furnace 1 is pleferfxbly main-

taned at a hHigher level than that desired in

the spout 12 and the level or head- desirecd
in the spout may be m‘uutamcd by adjust-
ment of the oate

Clamped against the outlet block or spout

This ring is carried
in a metal liolder 53 hinged by an open sided
bearing 54 to allow ready removal, on a
pivot- 55 and is drawn up against an abut-
ment by screws 56 (Fig. 5). Between the

‘outlet ring and the spout is-a-packing 57 of

refr qctorv clay. The object -of this con-
struction is £o allow the'size of the outlet to

in Fig, 9

At the upper end of the stack is a’

set at any
By appr opmatelv adjust-

The
right Dand arm 43 hears a pointer 45 regis-
f(mmn with a scale

De changed at will by easy and rapid chunv
of the outlet rings. In practice an outlet
ring of the size desu“ed is placed in - tho
holder and covered with
clay to form -the packing 57. The holder
‘s then liooked over the pivot 55 and drawn
up against-its abutment, squecz mg; the plas-
tic pad ing 1nto place.

185

The frame of the machine is carried by .

the base 58 (Figs. 3, 4 and 5) and surrounds
the channel d‘dd spout.  The base carries
columns 60 with suitable bearirigs at their
upper ends to carry the drive shaft 61 a 'nd
pivot shafts. The drive shaft may he

“driven by a pulley 62 (Fig. 1) as shown and

may be connected 4o a shaping machine by
any suitable means for synchronizing
operations with those of this machine.

S wears and serves as a pivot for the impeller
ams.

Tme ghenr blades 4
This allows them to enclose the
glass and to constrict it on all sides as rell
as to cut it. TFor this reason they act to

separate the glass partly by constriction and
Daz‘tlv by cuitln thereby mini mizing the
shear mark on the severed glass.

The shear blades 4 ave fastened to sh:m 18
64 which are car rlDd in adjustable 116‘1(7:5 or

‘holders 65 (Higs. 8,9, 10 and 11, which show

the ¥ight ha wnd holdel) by means of which

the blades ma v be adjusted up, down and

1de*v1se 1‘elatlvelv to each other and to Lhe

outlet 3, so as to sever the glass at the de- 1
51red position and to opemte to the best -

advantage.  The shank 64 of each blade ig
1enﬁovwbly held in a vertical slide 66 sp]

in its lower portion at 67 (Figs. 10 and'11)

and clamped by means of the (,lamp SCrews
70, The vertml slide 66 fits o guideway on
a‘cross slide 71 as shown in Fig. 10 :
be adjusted up- and down by means. of the
adjusting screw’ 72 by its hand wheel 73
rne lide 66 muy be clamped in place in its
oumumv by the screw 74 and clamp 75
‘The cross shide 71, which carvies
Shde and its 'Whh%hnent fits in a gaidewa
78 (Fig. 8), and may be dampo] in ph((\
by the screw 76 and clamp 77, thus allowing
the shear blades to be ahuqted for trans-
vorge position and clamped to place. The

shear blades ‘may be adjusted endwise. by

moving their shanks in and out in their
holders either for the proper initial sefting

- for a controlling  adjustment althouan‘

a Y)refevabk operatmo adjustment is pro-
vmed for this purpose. - In this way the

sufiicient plastic.

its.
“The. -
sh it 61 (’311‘163 cams 63 for driving the

are notched as shown .

the YC’NL]C(LI '

§0

90

and may

110

bt
b
kA

120

shear blades may be moved in three direc-

tions so as to bring them into proper rela-
tionship to the outlet and proper alignment
with' each -other.  To move the

the proper cutting alignhment between them

severing.
plane to & higher or lower level, both shear
blades are adjusted up or down as desired,

130
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being maintained by turning both hand
wheels 73 the game amount.
The shear holders above described are
carried on the ends of the carriers 80 guided

-between grooved guide rollers 79 mVOLul on

the columns 60, and are protected by the

onards 81 pro]ectmo from these columns.
The carriers 8O are moved toward and away
from each other by means of levers 82 car-
rying at their lower ends rollers 83 which
engage with Eots 84 in the carriers. The
shear levers ave pivotally mounted on studs
85 and 86 C“""lod m the columns 60. The

upper ends of the J\ear levers ave provided

with cam vollers 87 which are held by suit-
nble springs 90 against the shear cams 63
which are fixed on the main shaft 61, the
cams bemw shaped to move the shear blades
+o r~nd from each other to cut off the suc-

essive mold charges when 10**m°d

”‘he shears may be stopped in their rﬂ
imrmed positions without sto cpping the rest
of the
91 to the position shown i in HFigs. 8, 4 and 5.

ma

~ This rocks the sha ft 92 and transmits the

motion to shaft 98 by means of b ctor

94 and bevel gear 95.

evel ge

“two cams 96 against which bear the roller

)
o1

i

ot

W

25

97 carried by the slides 98 so that the rch-
ing of the shaft 93 raises or lowers them.

-These slides are connected by -means of con-

necting rods 100 with the arms 101 which
are plvotexl on the studs 85 and 86 swvith tlwe
shear levers 89. These arms bear against

the lower side of the shear lever e::tenslono
100
io.a‘

In this way the shear levers-may be
vely held against the action of the
ngs 90 to hold the shears imactive in
their retracted positions w hile the cams con-
tinue to rotate. By reversing the position
cf the h‘mfl lever 91, the arms 101 will be
swung down and the shears will be allowed
to resume normal. operation.  The hand
lever 91 may be locked in position by means
of the latch 103 worked by a knob 104.
Tor controlling the shape of the lower
cuds of the Qi‘whel,; while the machlne is in
ol\omixon, an oper ating adjustment is pro-
vided for increasing or lessening the rapid-
ity with which the ‘Shear blades cut uh:rmon
the glass, by using earlier or later portions
of the contour of the shear cams (Figs. 50
and 51). These eams are shaped to give
a gradually decreasing spogd io the shoar
elides im ard the inner e‘.xds ot their strokes,
so that by varying the point in the path of
the slides at which severing beo ing the sever-
ing speed may be varied. Tor this purpose
those portions of the piv oL studs 85 and 86
wvhich carry the shear levers 82 are made ec-
centric to the portions which are éubpo*'tcd
in the frame, the eccentricity of one pivot
stud 86 heing set éownwardlj (Fig. 12} and
the eccentric portion of the other pivot stud
85 being set upwardly.  This enables these

r})

lwme by movn [y tpo hand 7e\*e1"

This shaft carr eS‘

1,855,391

eccentric plvotal supports for the shear

levers to be adjusted toward or away from
each other. When adjusted toward each
other the shear blades meet and sever the
glass at an earlier period; at a time when
the respective cam rols 87 are in contact
with a teqaer or more inclined portion of
the cam contour, as shown in Fig. 50, so that

the severing ODCI‘&LIOU is perfoi rmed Gmcker
and therefore in shorter time, thus making a
blunter ended gather. On the other hand,
when the eccentric Pouﬁions of the studs 85
and 86 ave turned . outwardly, the shear
blades meet and sever the plass at a later
period in their stroke, at which time their
espective cam rolls 87 eﬂgﬁge with the less
inelined contours of the s shear cams 63, as
own in i* ig. 51, thus severing the glass in

Iolwe“ wne, and therefore more slowly,
and making a more pointed end on the
gawﬁr The dot-and-dash tangent lines 105
in Figs. 50 and 51 show the relative steep-
ness of the cam contour at the twe cutting
points.  The pivot studs 85 and 86 for the
shear levers are ’rurned to utilize their eccen-
tric. movemeénts by means of levers 106
(Figs. 1,12 and 13) which are con*xected by
a rod ?O. £o as to turn both pivot studs at
the same time and to the same extent; but on
ac coun+ of the cpposntel} arranged eccentric-
ity of the studs, move the pivotal points of
the levers in opposue divections. The con-

necting rod 107 may be adjusted for length
by a rmhu and left hand threaded nut 108.
One of the levers is provided with a handle
110 for turning +he eccentrics.

The scale 111 is provided to indicate the
extent to which the eccentrics are turned.
The scale is read in connection with the
pointer 118 attached to the column and may
bﬂ clamped in any &e‘%u'ed position by the
screw 112,

The shear blades are cooled between suc-
cessive severing operations by means of
water sprays 21 (Twloc 1 and 6), supplied
by pipes 114 mm regulated by v alweo 115,
The water from the sprays strikes the blades
in their vetracted positions and is finally
caught by the drain pans 20 from which the
water is drained away.

The impeller 13 for

timing and condrol-

Jing the extrusion and J:U,'l}:hl{" of the
g:zl ers is made of refractory clay and is
& ided for  vertiead movesment  1nfo or

T
i\
[133]

with

ough the outlet ring in.a line concent
this ring by the euide

vie
shafts 116 ‘md
tively ‘*hzch ave formed in the spout case
(ﬁlgs , 6 and 7). The guide shaft 117
CATTIeS ‘m arm 129 to which a split holder
123 carrying the impeller is detachably and
qd]ust:/ﬂolv “secured by clamp screws 124
which naw through elongated holes in the
bolder 123 to allow it to be slid in and out
on the arm 122. This arm 122 is clamped

117 siiding in Lualmns 190 and 121 respec-

e

80

090

100

110

115

120
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to the shaft 117 by a serew 125 allowing it
t6 be swung about the shaft. In this way
the impeller holder 123 may be slid radi-
ally in and out-from:the shaft 117 or swung
about 1t and c¢lamped in position to'bring the
point of the impeller into alignment with
the outlet, thus compensating for warping
of the impeller or for variation in different
impellers,  The s¢hiaft 117 also carries: an
arm in which the ‘guide shaft 116 is fas-
tened. The lower ¢nd of this shaft comes
opposite the scale 127 fastened to-the spout
case. This scale is graduated to indicate the

position of the lower ‘end of the impeller

relative to the lower side of the outlet ring.

“The impeéller is elamped in its holder 193

by screw 128, and may be quickly ex-
changed for another impeller of any desired

shape. - Various shapes of impellers for dif-
ferent effects are shown in Figs. 45 to 48 in-
clusive.

The vmpeller and its carrier are suspend-

-ed by the connecting rod 180 and its pivots

181 and 182. from- the lever 133 pivoted at
its ‘hub. 134" on the shaft 135. ‘This lever
carries an ddjusting ecréw 136 bearing a
hand wheel 137, The end of this adjusting

screw bears against another lever 138 alco
‘pivoted at its hub 140 on the shaft 135, so

that both levers are guided side by side be-
tween fixed collars.
its upper end a stud 141 -earrying-a cam roll
142 which is held against the impeller cani
shown in outline at 148 in Fig. 7 by the
weight of the impeller and its carrier. - The
impeller.cam thus governs the rise and fall
of the impeller. By turning the hand wheel
137 and revolving the adjusting screw 136
the relative angular position ot the two le-
vers 133 and 138 may be varied. The effect
of this is to raise and lower the working
'The im-
- mayvalzo be held 1nactive in its upper
on by turning the latch 144 cariied

pell

positi

“by the lever 133 over the projection 145 car-
red by the shaft 146, ,

In addition. to- the ‘height adjustment

above deseribed, the connecting rod 130 1s
made adjustable by means of a turn huckle,

provided -with right” and: left hand screw

threads at its opposite ends, and connecling

the upper and lower portions of the. con-
neeting vod. - Check nuts are provided to
clamp the parts tightly afterthe desired ad-
' By turning the
turn buckle; the connecting vod 180 may he
lengthened or shortened and the working

range-of the impeller lowered or raised, as

desired.. This adjustment may be used in

‘place of, or in addition to the hand wheel

adjustment above described. k

The impeller 18.may be held inactive at
lower: positions -projecting into the glass at
the outlet, or even through the outlet, by
adjusting the connecting vod 130, which

The lever 138 has at’

S

connects the impeller 13 with the lever 133
and operating the latch 144. By thus hold-
ing the impeller inactive at its lower posi-

tions and adjacent-the outlet, the gravity

outflow of the glass can be timed and shaped
the severing means only. _

The length of stroke of the impeller may
be varied by sliding the pivot 181 of the

connecting rod 130 in the slot 147 provided

m the lever 133, This changes the effective

‘length of the lever: This pivot 181'is pro-
vided with a nut by means of which it may

be clamped in any desived position as indi-

cated by gradunations along the slot 147 to

give the impeller the desired length of
stroke, : B
~ The impeller cam -1s coniposed. of several

parts-as shown in Figs. 15 to 19 inclusive..
The sleeves 160 and 151 are loose on' the
main drive shaft 61 and are provided with

bevel gears 152 and 153 respectively at their
outer ends, and with flanges 154 and 155 at
theirinner ends. - These flanges form part of
the cam surfdace and ‘also ‘hold removable

-cam lobes 156 and 157 which serve to govern

the rise and fall of the impeller respectively.

The lobe 156 which raises the impeller, is
carried by the right hand flange 155 and is .

vemovably secured to it by clamp screws 158

awhich enter the slots 160 therein and setve

0

for vavious forms of gathers by operating -
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to locate the lobe. The left hand flange 154

carries the lobe 157 which governs the fall
of the impeller. This lobe is also detachably
secured to the flange 154 by means of clamp
screws 161 which enter the slots 162 there-
in and thus locate the lobe. By this ar-
rangement the two cam lobes can be re-
volved about the shaft independently of each
other so that their angular position relative
to each other and arcund shaft may be va-
ried - within" certain limits. For instance
Figs, 14 to- 17 inclusive show the lobes set
1744 degrees apart, while Tig: 18 shows
them set close together. Fig. 19 shows them
separated-to a maximum of 40 degrees, a
pin 159 being provided to prevent separat-
ing them beyond the allowable limits.

The main drive shaft 61 revolves in the
direction of the arrow shown on the drive
pulley 62 (Fig. 1) and drives the bevel gears

168 and 164 which are fastened to it: - These

bevel gears drive the pinions 165 and 166
which 1 turn drive the bevel gears 152 and
153 ‘thus rotating the sleeves 150 and 151
with their cam parts, respectively. : The pin-
1lons are mounted for rotation on holders.167

(Fig. 20), which are revolubly mounted on

the main shaft 61 and provided with worm
wheel “sectors " 170.
gaged- by werms 171 (Fig. 20) carried on
shafts 172 which are provided .with hand
wheels 173 and 174 respectively. . By re-
volving the hand wheels the pinion holders

167 ave rotated about the shatt 61 thus mov-

These sectors are en- .
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-vided with gear teeth meshing
a1 f)

S

ing the sleeves 150 and 151 relative to the
driving” gears 163 and 164, respectively.
This has the effect of angularly advancing
or retarding the sleeves 150 and 151 bearing
the cam lobes 156 and 157. In this manner
the lobes may be set to act at any desired
time relative to the shears and to each other.

"By turning the right-hand hand wheel 174

the right hand sieeve 151 is advanced or re-
tarded, thus advancing or retarding the cam
lobe 156 by which the impeller is raised.
By turning the left-hand hand wheel 173 the
cam lobe 157, which governs the fall of the
impeller, 1s advanced or retarded. By prop-
erly turning both hand wheels the: same

“amount both lobes as a whole may be ad-
vanced or retarded, correspondingly chang-

ing the time of the impeller operations rela-
tive to the time of the shear operations. In
this manner the various characteristics of
the impeller action may be varied, and its
operating period may be advanced or re-
tarded relative to the severing operation.
For visibly indicating these adjustments of
the impeller cams, the shafts 172 are pro-
with teeth on

the indicator dials 175 which register with

the pointers 180,
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One effect. of advancing or retarding the
cam lobe 156 by which the impeller is raised,
is to make the up stroke of the impeller
earlier or later relative to the severing oper-
ation. The rapidity of the rising movement
of the impeller during the severing opera-
tion may thus be varied by taking advan-
tage of the contour of the cam lobe 156 which
is preferably shaped to give a gradually in-
creaging speed to the impeller during the
first part of its up stroke. - By advancing the

‘cam lobe 156 relatively to the shear cams the

impeller may be made to rise more rapidly
during severing and by retarding this lobe

.the impelier may be made to rise more slow-

ly during severing.  This cam lobe may also

be set so that the impeller begins to rise-after

the severing is partially or- entirely  com-
pleted. ‘
The chavacteristics of the impeller stroke

‘may be still further altered by substituting

other cam lobes which provide a rvise cr fall
of any desired character. The cam lobes 176
and 177 shown in Fig. 21, for instance, give

a rise and fall extending over a longer pe-

riod than those in Fig. 15. The lobes 178

and 179 shown in Fig. 22 give a quicker rise

and fall than those shown in Fig. 15 These
lobes are arranged so as to be readily changed

by simply loosening the clamp screws which

are carried by the lobes, and substituting
other lobes. : :

The chuate b is formed of porous material

“such as carbon and is placed in a sloping

G5

position as shown in Fig. 2 with its upper
end under -the outlet 3 to receive the sepa-
rated mold charges, and with its lower end

duce
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over the mold charging station of the shap-
ing machine as shown in plan in Fig. 5. The
chute is supplied with water through a flexi-
ble tube 181 which connects with a recess 182
(Fig. 6) formed in the upper end oi the
chute. A valve 183 regulates the water sup-
ply. - Sufficient watber 1s supplied to moisten
the chute. ¥hen the glass falls on the chute
the water is turned to steam where the glass
touches it, so that the glass slides freely and
rapidly down the chute on a film of steam
and drops into the mold 6. The chute is
supported on vertical pivots so mounted that
it may be swung out of or into the glass re-
ceiving position to interrupt ov begin the de-
livery of the mold charges to the molds as
desited.  When the chute is swung out, the
glass drops through an opening in the base
58 into a suitable receptacle. .

In operation the gate 41 is raised to the 8

proper point to maintain the desired head
of glags over the outlet and the machine is

set 1n motion, reciprocating the impeller and:

the shears. "The molten glass issues from the

-outlet under the combined influence ot grav- !

ity and the action of the impeiler, swhich
times and controls its accumulation in gath-
ers which are successively suspended from
the outlet ring and from the impeller end:
For each complete reciprocation of the im-
peller there is a reciprocation of the shears
which sever a mold charge from each sus-
pended gather.  After each severing opera-
tion the freshly cut end -or stub remaining
below the outlet and forming the lower end
of the succeeding gather, 1s moved upward-
ly or its downward movement is retarded by
the action of the umpeller.

By using appropriate sizes of outlet ring
and impeller and by proper setting of the va-
rious adjustments, the shape of the top, bedy,
and lower end oi the mold chaige may be
varied sepavately at will as heveinafter de-
seribed. ,

‘The size of the outlet ring is chosen with
relation to the general shape of the body of

the mold charge, a smaller diameter outlet

being used for a long mold charge than for
a short charge. For a mnearly spherical
chaige a larger diamefer outlet is nsed than
for a longer cylindrical charge. The rela-
tion of the diameter of the gather to the
outlet size depends partly on the speed of the
machine and the viscosity of the glass, as
these influence the elongation and conse-
quent reduction in diameter of the glass col-
umn issuing from the outlet. In general a
higher speed requires a larger outlet than a

slower speed does, while greater viscosity re-
" quires-a larger outlet than a lower viscosity

would. :

The size of the impeller end depends-to a
certain extent on the size of the outlet used,
since the impeller and outlet coact to pro-
effects hereinafter ‘described. The

&

160

P
e
o)

129



10

15

- displacement and

25

30

o

4U

Lt

By

_ kt.,

1]

.lumkment were not present.

1,855,301

larger the out‘ef the blunter the end of the
nnpeller may be, other conditions being
cqual: The size of the hnpel]er end also de-
pends on the general ghape of the mold
charge desired. “Tor a short Lompact charge

a Blunter ended 1mpellm ig preferably u‘:ed

while for a more elongated charge a miote
peinted-impeller is préfu‘*ed

The weight or quantity of the mold charge
may be regulated by the gate, which deter-
m nes the depth of glass over the outlet.
Raising the mﬁe gives a heavier charge and
lowering it def“‘ ases - the sveight ‘oi the
char e, ) .

The mmo]im acks upon the glass partly by
hartly by adhesion:of the
glass to it.© In e‘{‘)]&ﬂdu(‘ﬂ of the displace-
ment action, it is polntcd out ﬂmt, as shown
by o comparizon of Figs. 28 and 29, for ex-
ample, - the eller, when depressed as
shown in Fig. 29, constricts the annular flow
ares in the well, in the bottom of ‘which is
the outlet 53, with a consequent increase in

impe

the resistance to flow of glass therethrough.

Qi

This increase of resistance, in one aspect, re-
sults in decreasing the static head effective at
tlies outlet to cause the 1ssue of glass ho
the outlet, and hence would vesult in a de-
craase of the rate of the flow as the im-
peller moves down were it not for the fact
that the raté of the impeller movement may
be so great that the downward displacing
action cecurring in the well is gufficient to
cauge & rate of extrusion of the glass svhich
at least compensatés for the veduced flow due
to decrease of cfféctive statie head.
ased discharge due to digplacement may
greatly -« exceed fhe normal gravity. flow
thro ugh the outlet which would occur if the
The displac-

incre

ing action of the plunger i agsisted in ac-
complishing this-i
by the fact that,
Jow

inereased rate of extrusion
ag-the aied of the circular
passage cthe “well and favound the
15 }’(l'edgb{ with the' attendant
in the resistance td flow there-
1 the ]noummmw of glass which: is
faced by the lower end of the impeller

vhich flows through the gutlet incieases

and v
in compavison- to that - which moves up-

vardly. (“Gnscquem v-as the impeller moves
downward it pives a downward or extrusion
impulse to the glass issuing from the outlet.

e
This extrusion. impulse. -aids the gravity

“hend at the outlet and increa’ses the rate ot

discharge ofthe glass. - As the impeller moves
upwal d it wives an upward or intrusion im-
w]s to the olass within and below the out-
This intrusion impulse ‘opposes  the
gravity head at the ontlet, tending to retard
the dischurge of glass fr om the Ohtlet, and
muy be made to reverse the motion of tlhie

olags within: ‘and below the outlet, rai sing %

up to an extent depending on-the xtent and
Stlength of the 11npulse. The impeller also

'mﬂy the upper end of the gather,
ing the extent of the downward nnpulse,

Sueh,

“tion of the gather.

i

furnishes part of ‘the s uppou for the glass
bc]OV' the outlet, this svpport being greatest
when' the uupellel protrud below the out-
let and less for higher rosmonf of the-im-
pcllel o Ag o the nnpellv vises it grac xually
withdraws. this support, t;ansferrnw moy

ol the weight of ﬂm guspeno@d glass to fm

outlet. A nmhu éffoct of pLOJec‘pmfr the 1m-
peller below the ontlet is to enla arge the neck
of - the suspe ndod gather by the drsl;am

ment.  This also incre the amount of
support.

he downward or

ages

xtrusion impulse of

“the impeller may be used to control the shane

of the uody and-upper end of the gather and
its resulting mold charge. ~This impulse
tends to increase the diameter of the sus-
ponue(l and elongating glass, in proportion
to, the extent and sty gnuth oi the impulse.
By adjusting the hand wheel 173 to ad-
VHICS Jm cam. Jobe 157 the rusion -
pulse comes earlier which tends Lo Imcrense
the di%‘nc’ze* of the body of the gather rather
than the diameter of ‘the upper end only.
By retavding the pnjﬂﬂ%e it tends to Lnl“l“_t
Increas-

exty

which may be dene by lengthening the im-
peller gtroke, tends to enlarge more of the
gather, as for instance both the body and
the upper end.
may be varied by varying the working po-
sition and size of the mlrellﬂr and by var V-
ing the chavacter of its downward stroke.
10Wﬂl pesition tends to give a stronger im-
phlse and vice versa. A larger or blunter
impeller alzo gives a stlor\oel impulee.” By

A
L

_changing the cam lobe 157 the character and

duration of the downward stroke and there-

“fore of the extrusion impulse may be varied.

A faster downward stroke of sherter Chm
tion increases the strength of the Impuls
but applies it locally to a more limited por-
The decrease in diam ctv'
of the gather due to its elong.lhor by gravity
rn“v thus be compeunsated for to any exte ni.
yﬁhﬂp]l)g the cain lobe so as te increase or
decwsse the relative speeds of the down-
ward stroke at different parts of this stroke
a variety of effects may be secured, allowing

more varied control of the shape of the

gather. In this manner by use of the proper

>pzu ts'and by proper setting of the various

ad]ugm ents the shape. of the body and up-
per end of the gather and its vésulting 1nold
charge may be varied.

By turning the hand wheel 174 and setting
the cam loLe 156 to vaise or reverse the glas:
adjacent to the outlet while the shears .
severing, the upward or intrusi

PR}
he

or

3

3

n impulse of
impeller, coacting with the constricting

and severing action of the shears.may be used

to vary the shape of the lower end of the
gather and its reoultant mold charge. The
contour of "the cut glass surface may be

The strength of the i m]plmb ,

3
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2 more pomued s‘wb 1S obuamed
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varied by varying the cutting speed of the
shears as previously described o that the
°h ape of the stub and therefore of the end
ot the succeeding mold charge may be con-
trolled. By having the “10‘115 cut as quickly
as possivle during “the raising of the &Lub, a
blunt ended stub is obtained. By having
them cut more slowly, as the glass forming
the stub is 1 by the intrusion impulse, a

The raising
speed of the glass may also be varied by ad-
vaneing or retardum lwe intrusion Impulse
and tzdnmg advantage of the gradual increase
in upward speed of the 1mpeJ during its
stroke due to the sha ype of the cam jobe 156

1sed b

n
e

’mnb is similar to the described manner of
varying me shear speed during severing. By
g‘m“{mo the cam lobe 156 so that the in peller
uoeg not rise unéil atter t.le shear Dblades

wmve ente 'u{ the glass n ').ﬂrh- may he
Lorn"e'] at the lower of the 'mﬂx'u.

\ *10*. u:', 38. ) This Sh()

(1
ulder may be made
iore ov less abrupt by : d}u tment. In this

manner various co‘nbm,x 1s of ralsing and
cutting Dpeed ma be ub ame‘ 30\\'1110
the *‘*“Ue of the lov\ end of the mold

charee io he va rled
T} ¢ up ;{vf)l*e of the impelier and its re-
us

sulting intrusion impulse may also be used

f9) vn;*}, the shape of the gather above the
part formed by the severing operation. The
miti 11 formation of the stub by cooperation
betweel the intrusion impulse and the shears
las eady “been  described. The further
elo ion, (h e to its weight of the stub and
of the portion of the gather above the stub
may be v ot its effect may be compen-

aried
sated _m' by varying the character of that
part of the't 1p stiroke tamno 01 ce after sev-
eving. For instance, by reta 1‘fhno the dis-
chaz 'ge of the glags the lower pa art of the

gazihe’ may be allowed to elongate before
the remainder of the gather is Tallowed to
form. This elongation decreases the diam-
ter of the elongated part. By diminishing

he retardat

warge of the “LlFE,

er iy bc inereas

tion and allowing a greater dis-
the lower part of the
ed in dianeter.  in-
oth of the vnpv]lor stroke
ent of the intrusion im-
e strength of this impulse may
algo be increased by lowering thie \\'OlLlJ‘Q
position of the unpeﬂe The eharacter and
duration of the stroke may also be varvied
by changing the cam lobe 156, A faster up
stroke increases the strength of the intru-

pplies it to a more limited

sion impalse bub &
1)0“ ion of the gx ther by shortening its dura-
tion. By forming the cam lobe to change
the relative speeds at different portions of
the up stroke, various effects may be secured.
For ins tance, the first part of the up stroke
may nc made fast enough to secure the

prope
of ih\, stroke may be made to give any de-

.colder %heat‘

gg

.is to be pressed.

ha})e 01 stub Whﬂc the Iem‘un(;er'
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sired retardation to the glass. Thus the im-
peller might be held stationary for a cer-
twn Luwd before completing the remain-
der of the up stroke. This gives a varied
control over the shape of the gather, and
especially over the shape of its lower por-
tion.

One cffect of raising the glass below ‘(‘he
outlet cl‘ ring and immed 3‘1Lelx after the se
ering operation is to keep it out of conta,w
with all parts of the shear blades ex <cept the
umediate cutting edges.  This ninlimizes
the chilling of the glass from the velatively
blades and-also aids in keeping
he bindes cocler. It is therefore prefera blo
o operate this device with such adjustments
as will allow the cut surface of the glass
to be yaised clear of the shear blades dulmry
and after severing.

By raising or lowerinw the shears they
iy be made L'o sever the glass at a higher
or-lower level, leaving a shorter or lonoeJ
su;b respectively, This length of stub has
wn infiuence on the length of the gather. A
onger stub teads to elot ngate the oaiher and

‘ﬁtor stub tends to produce a shorter
This infiuence extends to the lower
Jart of the gather especi inlly.

B_] propeﬂy combining all the variable
adjustments and allowing for or making
use of the elongation and decrease of di-
ameter of the gathar during its accumula-
tlon and ausrenslon the shczpe of the gather
and its resulting mold char ge may be Varied
to suit various h'pes of molds to which the

nold charge is to be delivered. Some ex-
‘unplps of this variation are shown in Figs.
23 to 26 which represent various molds con-
taining mold charges which have just been
delivered to them. Fig. 28 for instance,
shows-a blank mold for a narrow neck bot-
tle with a gradually sloping shoulder. It
ig a mold of the type in which the blank

——

4
44

bk 122
-

=~
o

,;
G
o
&

'L

[
o

is formed in an inverted position, the formed

}m nk being reverted for blowing to final
form. The mold charge for Lh‘,‘a mold - is
lavgest at the upper Lnd tapering down

gmdlm! y toward the lower end, being near-
ly a frustum of a cone.
mold dosbly ten d ing to form' a good blank
when the forming pressure is appnud Fig.
24 shows a press mold in which a tumbler
The mold charge for this
mold is made chunky and COle‘lCt S0 as
to settle down and fill the lower end of the
mold as scon as possible after delivery. This
allows the pressing plunger to act on the

glass to the best nclx/'mtaoe Fig. 25 shows
a blank mold for a wide mouth bottle of
cylindrical form. The mold charge for this
is made as nearly cylindrical as possible so
that it fits the mold closely and quickly fills
out the lower portion of the mold when the
forming pressure is upplied. Fig. 26 shows
a blank mold for a narrow neck bottle hav-
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ing an‘abrupt shoulder below the neck The
mold charge for this differs from the mold

~ charge shown in Fig. 25 by having an elon-

10.

15

20

25

0

40

45

50.

gwtmn or point 190 formed at its Tower end

-to. fit the neck. portion of the mold.
The steps in the formation of the mold

charge requived for-the mold: of Fig. 23 are
shown in Figs. 27 to 31 inclusive. A por-

tion of the outlet block or spout is shown

in section, with the outlet ring 52 below
it. A medium sized impeller shaped at the
end'like Fig. 48 is shown. The shear blades

4 are shown diagrammatically and the ar-

rows. beneath them indicate the direction
of their motion. The cutting speed of the
shears and the raising speed of the glass
below the outlet are set so as to shape the
stub. to give the desired shape to the end
of the gatlier in connection with the elonga-
tion: later given it. The shape of the cut
resulting from this setting is shown in Fig,

31 where the shears have” just completed :

severing. The shape of this cut is the result
of the molten of tlie shears combinea with
the upward motion of the glass imparted by
the: impeller moving upwar rd during the cut.
In I‘w 27 the stub is rounded out at the
point 191 and i beginning to elongate.
the same time the entue Stub has-been raised
into- the outlet by the upward motion of
the Impeller which is: still moving upward
to' retard the glass.
has veached its upper pOSlLlOIl and pauses
there while the glass is discharging from the
outlet to form the body of the gather. When
the glass has assumed the shape shown in

Fig. "8 the impeller starts to move down-

‘Wdld, accelerating the discharge of glass

through the outlet as it fbpploaches its low

posmon shown in: Fig, 29, Here the upper

end of the gather is. “shown swelled out by.
The:

the acceleraued discharge of the glass.
impeller remains in this low position for
a definite time while the gather elongates.

It then starts to rise and has risen to the:
point shown in. Fig. 30, when the slear
The.
severing " then commences and fakes place-
during “the  interval between Fig. 30 and
Fig: 31 while the upward :motion of the im-

blades make eontwct with the glass.

pollel raises the glass to. form the point
192: of the stub by cooperation with the
shears.

The steps in “the formation of the mold’
- charge shown in. Fig. 4 are shown in Figs.

59 to 36 inelusive.. The impeller-for the com-

-pact charge desired: is macle plunter than in

~ the. previous example, being like that shown

60

in IMig: 49. - The outlet ring 52 is also.made

of a larger diameter, to. give the necessary’
The: shears.

lnCle‘l%f‘d diameter of ather
are set.to. sever mme QUICMY so as to pro-

duce a stub. whmh 1s” blunt when. rolinded

out, as shown in Fig. 32 where the impeller

- 18 11101{1*1g upward. “In Tig. 83 the impeller

At

In Tig. 28 the impeller-

point 180 of Fig. 26 bemo absent.

has reached its upper position and the body
of the gatheris discharging through the out-
let. The inipeller then starts to move down-

ward and’ is shown still moving downward

in Fig: 34, having, by its downward im-
pulse, “swelled the gather as shown. This
swelling action is continued by the continued
downward motion of the impeller until the
chears contact with the glass- as shown in
Fig. 85. The impeller cam is set so that
the impeller starts up immediately after
reaching the position shown in Fig. 85. The
severing operation takes place between the
posmons shown. in Figs. 85 and 36, The

effect of the 1mpeﬂer cam adjustment, both
for character of the stroke and. for relative

time; s to continue swelling the gather un-
til the severing operation starts and then to
allow a minimum time-for elongation of the
gather -before or-during severing so that a
short’ compact spheroidal gather 1s produced.

employed to obtain the mold charges shown

in Kig. 26. There a more pointed 1mpehe1 1§

used, Lhe one shown in Fig. 46 bemng em-
ployed The orifice ring is chosen of the
proper sze to form the body of the gather.
The shears are set lower down than in the
first- example, namely Figs. 27 to 31, to form
a longer stub. 'They are > also set for slower
cutting speed than in. this first emmple and
the impeller is set to rise later to give the
shapes of shoulder and point chown. The.
impeller strole is set so as.to allow the proper-
elongation of this point and after th's' to
give a cylindrical body to the gather by the
pioper amount of’ additional 1mpulse to the
glass. -
‘The mold charge shown in Fig. 25 is like
‘the body of the chaloe showirin Fw 26, the
o form
tns charge the shears are set ‘to cut ‘more
rapidly than for the charge of Fig. 26. The
impeller "is also set to give slower rise to
the. glass during severing.  This: frwes the:
Blunter point showi.-

Figs. 89 and 40 illusfrate a settmo of the
‘mpeller stroke by which the 1mpe11er moves'
upward rapidly enouglh before the severing:
operation starts, to form & reduced neck 193
above the gathex before it is severedi” This
gives an approximately pear shaped gather.

of glass.

Figs. 41 to 45 inclusive 1llustrate the de-
livery of mold charges at such speed and
temperature that the glass “ssues from the
outlét in a more elongated coluinn breaking:
into a stream between interruptions.
the impeller is moving upwardly in Figs. 44,
45.and 41, having Ieached its upper posmon
in Fig
oeielaue the flow of glass-and reachés the

‘Figs. 87 and 38 illustrate the modifications-
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;It also avoids thie seveuna of'a laroe colurnn :
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42 Tt then moves downward to ac- -

lower pOSlthIl in I‘w 43 after which it be- -

bms to move upward again. The effect is to’
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withdraw or retract the stub of glass and in-
terrupt the downward flow as shown. It also
tends to compact and round the end of the
stream and to make the mold charge as com-
pact as possible under the circumstances. It
thus aids ‘n minimizing the difficulties due
to lapping and folchno of the charge when
it settles 1n the mold.

One of the advantages of-the illustrated
embodiment of the inv entlon over that type
of glass feeding machine which employs a
1e1at1vely Luoe impeller or plunger, is in
the move uniform heat distribution in the
mold charge. This desirable result is ob-
tained by the use of an nnpeller of compara-
tively small diameter which greatly reduces
the smeen or shadow effect of a larger im-
peller, which cuts oft the direct radiation of
heat from the furnace in the rear to the front
of the forehearth, and thereby produces a
chilled zone on the front of the mold charge.
By the use of a small impeller as described,
this chilling of the glass is reduced to a min’

“imum and %o all pracucal purposes entirely

w0
>
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removed.

The organized machine shown and 'de-
scribed herein as a preferred embodiment of
this invent'on is only one of many pOﬁnlbl
embodiments of the invention. It should be
understood. that the various features of the
invention may be modified, both in structure,
combination, and arrangement to adapt the
invention to different uses or different condi-
tions of service. The vertically reciprocat-

ing impeller 18 disclosed herein is shown

assoc*ated with a primary impeller or paddle
in a companion application Serial No.
294793, filed on the same day as the présent
apphcatlon In that application Serial No.
294,798, and in divisions thereof, there are
claims directed to the associated use of the
two impellers, while the present apphcatlon
is concerned with the use of the vertical im-

- peller without the paddle. The vertical im-
peller of the copending application 294,793

is used in the manner described herein “for
producing the various forms of mold charges

described above, some of which are shown in -
Figs. 23 to 40 of the drawing of the present
" charge from each mass Whlle it remains sus-

apphcatlon. :

The action. -of the Vertlcal 1mpellers of
these two wpphcatlons is also similar‘in cer-
tain respects to the action of the impeller
shown and described in another copending
application filed by me December 4, 1916,
Serial No. 134,828.. Therefore, the plesent
appl cation is a continuation of my applica-
tion Serial No. 134,828 as to certain of the
appended clzums

I claim:— : : '

1. In the manufacture of glassware, the
method of delivering, to successively pre-
sented molds, continuous series of similar
and compact charges of molten glass of

shape -and weight applolar,ate to the par-

1,655,391

ticular molds to be fed, which method com-
prises superimposing a sufficient head of
molten glass, of proper viscosity for suspen-
sion in mold-charge masses, upon a delivery
orifice of a proper contour "and area to per-

‘m’t the feeding of charges appropriate to

the molds to be fed, and, for each mold
charoe, discharging the OI‘LSS through said
orifice, reciprocating a d1scharoe controlhng
implement toward and from said orifice to
determine selectively the shape of the dis-
charged glass suspended beneath said orifice,
and ‘severing a mold charge from the dis-
charged glass before the shape imparted to
the discharged glass is lost and before the
discharged crlass receives any substantial
under-support.

2. The method of Ieedmo' molten glass
from a parent body in-a succession of simi-
lar mold charges, that comprises flowing
glass downwardly from the parent body
around the lower end of a reciprocating dis-
charge-controlling implement and through a
submelged outlet completely enclosmfr the
issuing glass, the glass being in a condition
suitable for wor! king and of such viscosity
that a compact mass “of glass at least equal to
‘2 mold charge is accumulated by suspension
of the issuing glass beyond the outlet, and
shearing a mold charge from the pendant
mass at a level spaced below the outlet while
the glass is still suspended and prior to its
reception in any receptacle, and repeating
th’e'sever’al operations in regular cycles.

The method of obtaining mold charges
of molten glass, which comprises suspending
successive masses of the glass from-a plural-
ity of supporting members having a periodic
relative movement, and shear ino a -mold
charge from each mass while it remains sus-

'pended without substantial under-support.
4. The method of forming and separating.

molten glass into mold charoes, which com-
prises dlscharomo successive masses of the

glass through an outlet and suspending each
mass from the outlet and from coacting sup--

portmo means, then moving said supportmﬂ‘
means to assist in determmmg the shape of
each suspended mass, and shearing a mold

pended.
5. Apparatus for feedmcr and receiving

mold charges of molten orlass, comprising a

container for molten glass havijng a discharge
outlet submerged in the glass in said contain-
er, a periodically reciprocating implement
projecting into the glass toward said outlet
and cooperating Wlth said outlet to expel
glass intermittently through said outlet, re-
ciprocating mechanical shears. comprising
two cutting members both spaced below said
outlet and arranged to sever mold charges

suspended beneath said outlet, and a charcre-'

receiver having its glass- suppmtma surface
spaced below’ the sald shears at a distance
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greater than the length of the suspended
mold charges when severed.

6. The combmthn, with apparatus for
segregating mold charges of molten glass in-

“cluding a container for the glass havmg a

discharge outlet and shear operatmo below
the outlet of vertically reciprocating means
coacting with the outlet to suspend beneath

the outlet  successive accumulations of the .

glass, each at least equal to a mold charge
and a charge-receiver having its glass-sup-
poxtmfr surface spaced: below “the said shears

at a. distance greater than the length of the.

suspended mold char ges when severed.

7. Apparatus for sepamtma molten glass
into. compact mold charges of controllable
weight, including a furnace for supplying
molten glass, a dlschqrge chamber connected
with the furnace by a supply passage and

-provided with a submerged discharge outlet,

manually adjustable control means control-
ling the effective size.of the supply passage
to re(ru]ate the depth of glass over the dis-

Ch‘lI‘OL outlet and the w ewht of the mold.

charg: ges, an Implement pr OJectmo downward-
Iy into the glass and movable toward and

- from the outlet means for reciprocating the

507
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implement perlochcally to form and selec-
tively. control the shape of a succession of
compact masses of the glass beneath the out-
let, and movable shear blades meeting pe-
rlodlcally beneath. the cutlet, in. timed “rela-

tion- to: the motion of the implement, to.

shear-a mold: charge from each- suspended
mags-and a- charge-receiver having its glass-
supporting. surface spaced below said shears
at a distance greater than the length of the
suspended mold charges when sever red. '

8. In. ‘apparatus for -separating - molten

‘glass: into- mold charges, a container for
the. glass having a submerger outlet, shears

‘qupted to: open and close below the outlet
to sever: mold charges suspended - therebe-
neath, a vertically movable rigid implement

proyectma ‘downwardly into the glass in

working alignment with the outlet, means:

for so moving the implement downwaldly

50

55°

during the. issue of each mold charge, and
upwardly after the issue of said charge, that
each-charge will be produced and. selectlvely
shaped in suspension by the movement of the

implement, means operating in timed rela--

tion to the motions of the implement for
closing the shears to sever each suspended
charoe from the glass above the severing:
plane and a charwe -receiver-having its glass-
supporting surface spaced: below- said sever-
ing plane-at a ‘distance greater than the
lenoth of the. suspended mold «charges when

300 severed

9. The method of- formmv a. mold charge
ofmolten glass of desired shape appropwate
to the mold in which it is to be fabricated,
which comprises “discharging glass down.

- wardly through: an outlet and mochfymg the

s G

rate: of thé’dischaige by applying to the
glass, above the outlet, a force which modi-

Fes O‘IaVlty to produce a rate of discharge
for any portion of glass being discharged,.
’ploportmnate to the desired diameter of

that portion and to the tendency of the
weight of the previously discharged pox-
tlons to elongate that portion, mamt‘umn(r

the discharged glass in & suspended. mass,
and then severing a mold charge from the
suspended mass.

10:. The method of forming a mold charge:

of molten glass of pledet,elmmed axtlﬁcml

‘shape controlled at will and appropriate to

the mold in which it is to- be fabricated;
which - comprises  extruding

ply, and so varying the extrusive pressureap-

plied above the outlet, during ‘the extrusion.
and in accordance with the
desired cross-sections of the. charge. at dif-

of the charge,

felent points along its length, as to impart
the desired contoul to the char ge. :
11. The method of feeding, from a parent

body .of molwn glass, a Qucceksmn of uni-:

forni mold charges, appropriate in size and
shape to the molds in which they are to be
fabricated, that comprises so periodically
flowing glass from the parent body through
a discharge outlet submerged by the. pazent
body as to form a mass of . glass pendant be-

neath -the orifice, and enhrely stuspended

from -above, shapmo each pendant mass by

dpplymu to the glass above the outlet and-
ina predetemnned manner during. the for-

mation of each mold charge, a force which

molten. glass.
through an outlet submerged in a-glass sup--
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modifies gravity to.change the .rate of flow

through the outlet, and, when the: mass is

formed to the desired shape severing a.mold
charge from the pendant mass at a level |
spaced below the plane of suspension of the-
mass, -and 1epe'tt1ng the several steps’ in:

regular cycles. -

12.. The method of forming mold charges
of molten glass that: comprises causing glass
to flow downwardly through a dlscharge

glass, applying “intermittent extrusive  im-
pulses to the glass above the opening to in-

crease its rate of discharge from the said

opening, and, after each impulse, severing a
mold ch‘u‘ge rom the glass at a level ijaced
below the said: opening ' while the dischar ced
glass is hanging freely below the opening:
" 13. The method of feeding, from a parent !
body of molten glass, a succession of similar

110

-opening submerged by the pawnt body: of -

115

120

mold charges appropriate in size and shape

to the molds in which they are to be fabn—

cated, that comprises periodically flowing: ..

glass: “from.a parent supply: body through. a
chcchalge outlet submerged by the p‘xrent

body,: under a- pressure so low: ag to form a

mass :of -glass: pendant:-beneath ‘the outlet
and mtnely supported from above, shaping

“each pendant mass. by then- increasing; dur-
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ing the formation of each charge and in a
predetermined manner, snlected Iy accord-
ance with the desired shape of that mold
charge, the force applied above the outlet
and under which the glass issues from the
outlet, severing a mold clnroe from the pend-

ant rnss, at u level gpaced below its plane:

of suspension, when formed to the desired
shape, and repeating the said steps in regu-
lar cycles. R ,

14. The method of feeding, from a parent
body of molten glass, a succession of sumilar
mold: charges appropriate in size and shape
to the molds:in which they are to be fabri-
cated, that comprises ‘periodically flowing
glass from a parent supply body through a
discharge outlet submerged by the parent
body, under a pressure so low as to form a
mass of glass pendant. beneath the outlet
and entlrely supported from above, shaping
each pendant mass by then prog essweiy in-
creasing, during the formation of each mold
charge, the. force applied above the outlet
and under which the glass issues from the
outlet, such increased force being sufficient to
compensate fully for the- uendenc‘)f of the
issued glass to attenuate by its own weight,
severing a mold charge from the pendant
mass, at o level spaced below its plane of sus-
pension,and repeating the said steps in reg-
ular cycles.

15. In the method of fee ding molten glass

from a parent body through a submerged
discharge outlet in a succession of similar
mold charges appropriate in size and shape
to the molds in ‘which they are to be fabri-
cated, and: each suspended 1n a compact mass
beneath the outlet, and connected with the
parent-body through the issuing laSS, the

:steps of determining the shape of euch sus-

pended . mass by applymg divectly .to the
¢lass adjacent to and above the outlet,-and
without interrupting the continuity of the
connection, a force acting to extrude glass
from the: outlet and p*ovresmvely increasing

durlno the issue of the glass, severing a mold.

charge from the pendant mass of gLass, at-a
level spaced below its plane of suspension,
when the mass is formed to the desired
shape, and repeating - the severiﬂ steps in
regular cycles.

6. The method of feedmw molten glass
from a parent body. throudh an outlet con-
1ected by a restricted passage with the parent
body, that comprises flowing glass from: the
parent body thfouoh the passage and into
suspension below: the outlet, the. suspended
mass being connected with the parent body

_through issuing glass, determining the shape

of each suspended mass by a chsplacmg ac-
tion- on .the glass in the passage and by
s1multfmeously increasing the resistance to
the flow of the glass in the passage between
the point at which such action is applied
and the p'u'ent body so that a compact mass

- the e\trusmn aperture. a
-operation, starting a separate extrusion. of

1,855,891

of glass at ledst as great as a mold charge
is accumulated by suspension of the issuing
glass beneath the outlet,. severing a mold
charge from the pendant mass of glass, at
a level spaced below its plane of suspension,
vhen the mass is formed to the desired shape,
and repeating the several steps in regular
cycle :
The method of delivering molten glass
flom the outlet of a container in similar
mold-charge masses of controlled shape ap-

propriate to the molds in which they are to

be fabricated, that comprises discharging
the glass tthHOh said outlet under the con-
trol of a reciprocating implement which ac-
celerates the ({1scharge of the glass to a suffi-
cient ex‘tent and at the proper tlme to shape
the glass, while hanging below said outlet,
into an elon(rated mass at least as great as
2 mold charge.

i8. iLe method of ieeding molten glass
in a regular and uniform succession of sus-
pended “and freely dropped mold charges ap-
m()})ruu in size and shape to the molds in
vhich they are to be fabricated, that com-
discharging the glass for each mold
1o\.nwamly around an implement
and through a restricted passage having a
dischar ge ou itlet, moving - the 1mplement
downwardly in the glass foward the outlet,
during ﬂl“ discharge of each mold charcre,
S0 as to increase the resistance to the dis-
charging movement of glass in said passage
bdu at such speed ag to accelerate the dis-
charge of glass through said: outlet notwith-
tanding such increased - resistance,
shearing a mold charge. from each
char oed ‘mass of glass. .

19. The method of ob staining mold charges
of molten glass from a supply. thereof, by

extrusion through an aperture and by sev-
evance, Whmh comprises severing -each
charge of glass from the supply while such
charge 1S hfmcrmo freely and- before it is
received in -any 1ebentacle, stopping or re-
tarding the extmslon of the glass through
after -each severing

dis-

glass for each char@e at a definite instant
prior to each severing operation, and then-
increasing the rate of extrusion of the glass
for that char ge by forcing a plunger down-
wardly into the mass of glass above the ex-
trusion aperture to co: 1pe“1sqte at least par-
tially: for - the increasing tendency of the
glass to attenuate by reason of the nght
of the already extruded glass. :

20. The method of obtfumno mold charges
of molten glass from-a s1pply thereof, by
extrusion through an aperture and by sev-
erfince, which compmses severing  each
charge of glass from the supply ‘while such
charge is hanging freely and before it is
received in any 1ebemacle stopping or re-
tarding the extrusion of the glass through

and.
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the extrusion aperture after each severing
operation, starting a separate extrusion of
glass for each charge at a definite instant
prior to each severing operation, and then
progressively increasing the rate of extru-
sion of the glass for that charge by forcing
a. plunger clowuwarclly into  the mass ol
glass above the extrusion aperture to com-
pensate fully for the increasing tendency of
the glass to attenuate by reason Lof the weight
of the already extruded glass. :

.21. The method of obtalnan‘ mold charges
of molten glass from a supply body thereof,
by extrusion through an aperture and by
severance, which comprises severing each

“charge from the supply body of Glass while

such charcre is hanging freely and before it

“is 1eee1ved n .any 1eeeptacle stopping .or re-

tarding the extrusion of the glass through
the - extrusion aperture after each severing
operation, starting a separate extrusion of
glass for each eharge at-a definite instant
prior to each severing operation, and- then
ncreasing: the rate of extrusion of the glass
for that Charo"e by applying a pressure di-
rectly to the Ol‘LSS adjacent to the extrusron

aperture to compensate at least partially for

the increasing tendency of the glass to at-
tenuate by reason of the Wemht of the al-
ready extruded glass.

22. The method -of obtaining mold charges

by extrusion through-an aperture in a con-

[~
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tainer and by severance, which comprises

- severing-each charge of glass from the sup-

ply body while such charge is hanging free-
ly and before it is received in any recepta-
cle, stopping or retarding the extrusion of

-the glass through the extrusion aperture af-

lu:e wch severing operation, starting a sepa-
rate extrusion of glass for each charde at a
definite -instant prior to each severing oper-
ation, ‘and forcing a plunger clownwardly
into a somewhat restricted portion of the

~glass- container above the extrusion aper-

ture during each extrusion period, to in-
crease the pressure under which the extru-
sion occurs during each extrusion period,
and to thereby increase the rate of extrusion
of the' glass through the aperture and to
compensate at least partially for the increas-

Jing tendency of the glass to attenuate by

reason of the Wemh’r of the already extrud-
ed glass.

" 93. The method of obtaining mold charges
of molten glass from a supply body thereof
by (lownward extrusion through an aperture
and by severance, which comprises severing

each charge of glass from a supply body‘
while’ such charcre is hanging freely and be--

fore it is received in 2 any receptacle, stopping
or retarding the extrusion of the glass
through the extrusion- aperture after each
severing - operation, -starting a - separate
downward extrusion of glass for each charge

i

at a definite instant prior to each severing

operation and applylng a pressure dlrectly
to the glass adjacent to the extrusion aper-
ture cluxln{r each extrusion period, and si-
multaneously restricting upward movement
of the glass adjacent to the aperture, so as
to increase the pressure-under which the ex-
trusion oceurs during each extrusion pemod
to increase the rate of extrusion of the glass
for that charge and to thereby eompensate
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at least partially for the increasing tendency

of the glass to attenuate by reason of the
weight of the already extruded glass.

" 24. The method of forming and.separat-
ing molten glass into mold charges from a
container, which comprises dlscharomo suc-:
cessive poruons of glass from a supply body

through an .outlet Delow the surface of the

glags in the container and in an amount suffi-

‘cient to form a mold charge, suspending

each portion below the outlet, closing shears
beneath the outlet’ to sever mold charoes

from the suspended portions, and retardmw

the. discharge of glass through the outlet
while the shears are closed, so as to prevent
glass from piling upon the closed shears.
25. The method of segregating: a mold
charge of molten glass from a supply of
molten glass, which includes the steps of

'dlscharfrmo alass from a supply through an

outlet suhmerged by said supply and in an
amount sufficient to form a mold charge, re-
tarding the - further discharge of ﬂlass
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through the outlet by the umvarcl motion

of an implement in adhesive contact with
the glass above the outlet, -temporarily sus-
penclmo the discharged glass'in a compact
mass, and shearing a mold charge from the
suspended mass.

226, The method - of sep‘u*atlmT a - mold
charge of molten glass from a supply of the
«vlass, which comprises flowing ‘glass from
a supply ‘body downwardly around the end

of a movable implement and discharging it

through an outlet and in an amount sufficient
to form .a mold charge, ‘temporarily - sus-
pending the discharged glass in a mass be-
low the outlet, severing a mold charge from
the discharged glass at a level spaced below
the “outlet, “and arrestmo further discharge

of glass through the outlet by pward move-

ment of the 1mplement after the severing op-
eration.

7. The method of separating a mold
charge of melten glass from a supply of the

lass which comprises flowing glass from a
. b}

supply body downwardly around the end of
a perlodmally movable implement and dis-
charging it -through an outlet and in an

‘amount sufficient to form a mold charge,

temporarily suspending  the discharged
glass in a mass below the outlet; severing a
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mold charge from the: d1s0h‘11‘0'ecl glass at a .

level: spaced below the outlet, and arresting
further dlscharoe of glass through the out-
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let by upward movenment of the implement
during and after the severing operation.
28. The method of separating a mold

- charge of molten glass from a supply of the

gla~s. which comprises flowing glass from a

" supply body downwardly around the end of

15

20

o pertodically movable mmplement and dis-
charging it through an outlet and in an
amount sufficient to form a mold charge,
temporarily suspending the discharged
glass in & mass below the outlet, severing a
mold. charge from the discharged glass at
a level spaced below the outlet, and arresting
further discharge of glass through the out-
let by vpward movement of the implement

- prior to, during and after the severing oper-

ation. .

29. The method of separating suspended
individual mold charges from a parent body
of molten glass that comprises flowing glass
downwardly around a vertically moving im-
plement and through a. downsvardly open-
ing discharge outlet submerged in the parent

body, and in an amount sufficient to form a

‘mold charge, moving the implement down-
wardly in the parent body and toward said
outlet, severing a suspended-mold charge
from the glass beneath said outlet after the
downward movement of said implement, and
checking the flow of glass through said out-
let by raising the said implement, thereby
preventing glass from  piling upon the
shears.. o )

80. The method of segregating a mold
charge of molten glass from a supply of
molten glass, which comprises discharging
glass from a supply body through an outlet
submerged by said supply and in an amount
sufficient to form a mold charge, retarding
further discharge and raising a portion of
the discharged glass and suspending the re-
mainder of the discharged glass in a com-
pact mass by the upward motion of an im-
plement in adhesive contact with the glass,
and. severing a mold charge from the re-
mainder of the discharged glass while the
latter is suspended below the outlet.

31.-The method of segregating a mold

~charge of molten glass from a supply of

60
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molten glass, which includes the steps of
discharging glass from the supply through
an outlet submerged by said supply and in
an amount sufficient to form a mold charge,
temporarily suspending the discharged glass

in a freely-hanging compact mass, shearing-

a mold charge {rom the freely-hanging mass,
and thereafter lifting the glass immediately
above the plane of severance, and retarding
the further discharge of glass through said
outlet, by the upward motion of an imple-
ment in adhesive contact with the glass.
32. In the manufacture of glassware, the
method ‘of delivering, to successively pre-
'sented molds, continuous series of similar
and compact charges of molten glass of

11,855,391

‘sh'ape and weight appropriate to the partic-

ular molds to be fed, which method com-
prises superimposing a sufficient head of
molten glass, of proper viscosity, upon a de-
livery orifice of a proper contour and area
to permit the feeding of charges appropriate
to the molds to be-fed, and, for each mold
charge, discharging glass from said head
supply through said orifice;, moving a dis-
charge-controlling implement downwardly
in the glass above said orifice, thereby accel-

-erating the discharge of the glass, and, after

discharging from eaid supply a quantity of
glass sufficient to form a mold charge, mov-
ing said. implement upwardiy, thereby re-
tarding the discharge of the glass through
eald outlet, and severing a mold charge from
the “discharged glass before the discharged

-glass breaks into a stream.

33. The method of feeding a supply of mol-
ten glass in mold charges, which comprises
discharging glass from said supply through
an outlet submerged by said supply, acceler-
ating the discharge by downward movement
of an implement in adhesive contact with
the glass supply and after discharging from
said supply a quantity of glass sufficient to
form a mold charge, suspending the dis-
charged glass beneath the outlet, shearing a
mold charge from the discharged glass, re-
tarding the further discharge of glass from
the outlet by upward movement of the im-
plement after the shearing operation, there-

by preventing glass from piling upon the
shears,” and repeating the sald operations

in regular. cycles,

34, The method of feeding a supply of
melten glass in mold charges, which com-
prises: discharging glass from said supply
through an outlet submerged by said supply,
accelerating the discharge by downward
movement of an implement in adhesive con-
tact with the glass supply, suspending the
discharged glass beneath the outlet, and.
after discharging from said supply a quan- -

tity of glass snfficient to form a mold charge,

-shearing a mold charge from the discharged

glass. retarding the further discharge of
giass from the outlet by upward movement
of the implement during and after the shear-
ing operation, thereby preventing glass from
piling upon the shears, and repeating the
said operations in regular cycles.

35. The method of feeding a supply of
mo:ten glass in mold charges, which com-

‘prises discharging glass from a supply

through an outlet submerged by said supply,
accelerating - the discharge by downward
movement of an implement in adhesive con-
tact with the glass supply, suspending the
discharged glass beneath the outlet, and,

~after discharging from said supply a quan-

tity of glass sufficient to form a mold charge,
shearing a mold charge from the discharged
glass, retarding the further discharge of
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’"lass from the outlet by upward movement'

of the implement prior to, during and after
the shearing operation, thereby preventing
glass from pdmv upon the shears, and re-
peating the said operations in regular cycles.

36. The method of separating a supply of

‘molten glass into mold charges, which in-

cludes the steps of chscharomg glass from a

supply through an outlet submerged by said

supply and in a quantity s sufiicient to form a
mold charge; periodically accelerating the
discharge by downward movements “of a
rigid implement in adhesive contact with the
rrlass above the outlet, and alternately re-
tardmo the discharge ‘thl’OdOh the outlet by
upward movements of - the implement to
form successively suspended masses of the
glass, and shearing a mold charge from esch
suspended mass.

The method of feeding molten glabs in
a regulw and uniform succession of sus-

pended and freely dropped mold charges a p- N

propriate in size and shape to the molds

“which they are to be fabl*(,ated, that com-

T
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“but at such speed as to retard the discharge
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~outlet passage notvmt hstanding

5]

prises discharging glass from a supply body
for each mold charge dowuwardly around

‘an implement and throt ngh & passaoe having
a 'discharge outlet, moving the implemen

downwar cﬂy in the glass toward the outlet,
during the d1schawe of each mold char%,
50 s to partlally close the said passage, but

at such speed as to accelerate the discharge
of the Ghss notwithstanding such p“.rtlal
closure of the passage, and ther reafter, and’

after the discharge of glass from the supply

body in a’ qnzmtl‘sy sufficient to form a mold

charge, moving the implement upwardly so
as to enlarge the effective size of the passage,

of glass through the outlet passage notwith-
%andma sueh enlargement of 1ts effective
size.

38.. The method of feeding molten glags in

a regular and uniform succession of sus-

pended and freely dropped mold charges ap-
propriate in size and shape to the molds in
which they are to be fabricated, that com-
prises, for each mold charge, dlsclﬂrcmw
glass® from a supply body downwardlv
around an implement and through a passage
having a discharge outlet, moving the im-

.plement downwardly in the OIascs toward
" the outlet, during the chscharoe of each
‘mold charge, g0 as to p‘utlaﬂy close ‘the

said passage, but at such speed as to accel-
erate the discharge of the glass” notwith-

standing such partlal closure of the- passage,’
“thereafter, and after the discharge of glass:
from the supply body in a quantlty stﬂﬁc1ellt

to form a mold charge, moving the imple-
ment upwardly so as to enlarge the effective
size of the passage, but at such speed as to
retard the discharge of glass through the
ICh en-
1argemenL of its effective size, severing a

A3

mold charge from the discharged glass and
permitting glass to issue from the outlet of
said passage during a further upward move-
ment of said-implement, so as to initiate the
discharge of olass for the next mold charge.

39, ihe method of feeding molten UhSﬂ n
a ~regular and uniform succession of sus-
pen‘ded and freely dropped mold charges ap-
propriate in size and shape to the molds in
which they are to be fabricated, that com-

-prises discharging glass from a supply body
for each mold charge downwardly around an .
“implement. an

d through a passage having a
discharge “outlet, moving - the implement

~downwardly in the tﬂas@* toward the outlet,

during the dxscharoe of each- mold charge, so
as to mcwase the 1'e51stance to the movement
of glass in said’ passage, but at such speed

as To accelerate the discharge - of the glass‘

thirough said outlet notw1th<tand1ng such in-
creased resistance, and ‘thereafter, and after
sufficient glass has been discharged to form a

1 mold char. oe, moving the 11nplement upward-
1y so as to decrease the resistance to the

movement of the glass in said passage, but

~at such spéed as to retard-the discharge of

glass through the outlet passage not_w1tha

; stanqu such decreased resistance,

40. The method of feeding molten glassina
regular and uniform siccession of suspended
and freely dropped mold charges appropri-
ate in size and shape to the molds i in which
they are to be fabricated, that comprises dis-
charging glass from a upply body for each
mold charpe downwardly around an 1mp1e-
ment and through a passage having -a dis-
charge outlet, moving the 1rnplement down-
Wardly in the glass toward the outlet, dur-
ing the chscharoe of each mold chara'e. 80 as
to increase the resistance to the movement
of glass in said passage, but at such speed

- as to accelerate the discharge of the glass

notwithstanding ~such mcreaqed resmtance.

thereafter; and after sufficient glags has been

dmch‘uged to form a mold @h&fgu moving
the implement upwardly s
the resistance to_the nlovement of the gla<=<

“in said passage, but at such speed as to re

tard the discharge of glass through the out-
let passage notwithstanding such decreased
resistance, severing a mold oh‘u*ae from the
dlscharwed glags, and permitting glass to
issue from the outlet of said passage during
a_ further upward movement of said imple-
ment so asto initiate the discharge of glass
;or *he next-mold charge.

1. The method of feerhnor ‘mold charges
from a supply of molten glass dischareed
from an outlet submerged by said supply,
which comprises periodically’ retarding the
discharge of glass from the supply througzh
the outlet by perloﬂlc upward movements of
an implement in adhesive contact with the
glass;
through the outlet in- amount sufficient to

chsch'u"oqnn glass. from the supply -
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form a mold charge, to form successive sus-
pended masses of the glass beneath the out-
let, periodically accelerat ing the discharge

by "the periodic intervening downward move-
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~retardation and at a -level spaced below
‘outlet,
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ments of the implement to Ooppose the tend-
ency toward attenuation of the upper por-
tion of each suspended mass, and shearing
a mold charoe from each mass while so

uspended and at a-level spaced below the
outlet. ,

42. The method' of feeding mold ch‘uoes
from a supply cf molten 01'155 discharged
from an outlet submerged by said s uppIV
which comprises pe rmcucully retarding the
discharge of glass from the supply throurrh
the outlct by pemolm upward movements of

an-implement in adhesive contact with the

glass, discharging glass from the supply

through the outlet in amount sufficient to
form a mold Chzug& to form successive sus-
pended masses of the glass beneath the out-
let, periodically r1cce1era’c1nof the discharge
by the periodic intervening downward move-
ments of the implement to oppose.the tend-
ency toward attenuation of the upper por-
tion of each suspended mass, and shearing
a mold charge from each suspended mass
after acceleration, prior to the completion
of the succeeding retarchuloﬂ. and at a level
spaced below the outlet.

43. The method of feeding mold- char es
from a supply of molten o«law, which com-
prises discharging the glass from said sup-
ply body ‘thrmwh an outlet submerged by
said supply, alterna ately accelerating and to-

tarding the discharge by periodic down-
ward and upward’ movements of an imple-
ment in adhesive contact with the- glass to
suspend the discharged glass in successive
niasses beneath the outlet continuing each
upward movement of the 1mplement (lurmrr
the discharge of a lower portion -of each
mass to reduce Lhe rate of said discharge
for the purpose of attenuating said lower
portion, and shearing a mold char from
each Suspended mass after each accelelatxon,
prior to the completion of the succeeding
the

44. The method of feeding mold charges
of: controllable shape from a supply of
molten glass which comprises discharging
glass from the supply through an outlet sub-
merged by said supply to suspend suecossive
masses of the glass beneath f‘lo outlet. pe-
uodlcﬂly retarding the discharge by pourﬂ-

ic upward movements of an 1mp}emen’r in

adhecnve contact with the glass and continu-
ing the upward movement Tof the implement
dumnv the. discharge of a lower portion of
each mass to reduce the rate of said dis-

-charge to.attenuate said lower portion, pe-.
: rmdmfdly accelerating the discharge by the

periodic-alternate downward movements of

the implement to oppose ‘the tendency to-

1,855,301

ward attenuation of the upper portion of
each mass, and shearing a mold charge from
each suspended mass after each acceleration,
prior to the complehon of the succeeding re-

tardation, and at a level spaced below the-

outlet.

45. The method of feeding a supply of
molten glass in mold charges, which com-
prises cLsca‘U‘fring the glass from an outlet
submerged by the supply of molten glass,
accelerating the discharge hy - downward
movement of an implement in adhesive con-
tact with the glass, suspending the dis-
charged glass beneath the outlet. shearing
a mold charoe from the suspended mass of
glass, I'etracting the glass in the outlet by
upward movement of the implement after
the completicn of the shearing operation,
thereby preventing glass from p;hng upon
the shears,
in regular cycles.

46. The method of feeding molten glass in
a series of individnal mold charges, that
comprises causing a mass of orhcs to hang
heelv below an. opening in a contamer,
quickly e]ectmo additional glass from a sup-
ply body through said opening, retracting a
portion of the ejected glass at the upper
part of the suspended mass, the said retrac-
tion taking place more slowly than the said
ejection. providing a substantial period of
time between said retracting and ejecting
steps during which period the glass is per-
mitted to flow by Oﬂrawtv from S‘lld supnlv
body through said opening, and severing a
mold charge from the suspended mass after
said ejection.

47. The method of feeding molten glass in
a succession of freely hanging mold charge
masses that comprises causing class to flow
into an impulsion chamber around the end
of a periodically moving impeller constantly
in said chamber and thence to a discharge
outlet, and reciprocating. said impeller to
nlternately expel glass from said chamher
into  suspension below said outlet and to re-
tract glass into said chamber through said
outlet.

48. In apparatus for separating molten
glass into mold charges and for vecelving the
charges. the combination with a container
for the glass having a submerged discharge
outlet, of a vertically movable implement
projecting into the glass toward the outlet.
shears spaced below the outlet and closing
to sever mold charges suspended therebe-
neath, means for closmn~ the shears periodi-
cally, means operating in timed velation to
the shear- closm(r means for moving the im-
plement downwardlv during the issue of a
mold charge and immediately prior to its
severance; and for moving the implement up-
ward 1mmed1"vtelv after the severance of the
mold charge, and a charge-receiver having
its glass-supporting surface spaced below the

and repeating the said operations.
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~ outlet in timed relation to the reciprocations:

- from each suspended mass.
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said shears at a distance greater than the
length of the suspended mold charge when
severed. S o

49. In apparatus for separating molten’

glass into mold charges and for recelving the
charges, the combination with a container
for the glass having a submerged discharge
outlet, of a vertically ‘movable. digcharge-
controlling implement projecting into the
glass toward the outlet, shears spaced below
the outlet and closing to sever mold charges

suspended therebeneath, means for closing:
_the shears periodically, means, operating in

timed relation to the shear-closing means, for
moving the implement downwardly during
the issue of a mold charge and prior to its

severance, and for moving the implement up~
~wardly during and after the severance of

the mold charge, and a charge-receiver hav-
ing its glass-supporting surface spaced be-
low the said shears at a distance greater
than the length of- the suspended mold
charge when severed. ’

50. In apparatus for separating molten
glass into mold charges and for receiving the
charges, the combination with a container
for the glass having a submerged discharge
outlet, of a - vertically movable implement

projecting into the glass toward the outlet,

shears spaced below the outlet and closing
to sever mold charges suspended therebe-
neath, means for closing the shears periodi-

cally. means, operating in timed relation to.
the shear closing means, for moving the im--

plement downwardly during the issue of a
mold charge and prior to its severance, and
to move the implement upwardly prior to,

_during and after the severance of the mold

charge, and a charge-receiver having its
glass-supporting” surface spaced below the
said shears at a distance greater than the
length of the suspended mold: charge when
severed. ~ o :

51. In apparatus for separating mollen
glass into mold charges, the combination
with a container for the glass having a sub-
merged outlet, of a vertically movable rigid
implement projecting downwardly into the
glass in vertical alignment with the outlet
but out of contact therewith and adapted
by its upward motion to retard the discharge
of glass through the outlet, and by its down-
ward motion to accelerate the dischargs of
glass from the outlet, means for recipro-
cating the implement periodically whils out
of contact with the outlet to produce succes-

sive suspended masses of glass beneath the

outlet, and shears inactive on the glass dur-
ing the downward motion of the implement
and meeting ‘at 2 level spaced beneath the
of the implement to sever a mold charge

52. In apparatus for separating molfen

~glass into mold charges, the combination

17

with a container for the glass having a sub-
merged outlet, of a vertically movable rigid
implement projecting downwardly into the
glags in working alignment with the outlet,
means ol reciprocating said implement pe-
riodically to form successive - suspended
masses of the glass-beneath the outlet, shears
adapted to close at a level spaced beneath:
the outlet to sever mold charges from the
st

suspended miasses, and means for closing and

opening the shears periodically in timed re-

“lation to .the-reciprocations of  the imple-

ment, said means being adapted to keep the
shears out of contact with the glass during
the downward motion of the implement and
while it is in:its lowest position, '

58. In apparatus for separating moclten
glass ‘into mold charges and for receiving
the charges, the combination, with a con-
tainer for the glass having a discharge outlet
submerged in the glass in said container: of
a movable implement projecting down-
wardly into the glass toward the outlet, but
never touching the walls of the outlet, and
adapted by its upward® motion- to. retard
tie discharge of glass through the outlet,
and by its downward motion to accelerate
the ‘discharge. of glass from the outlet,
means for reciprocating the implement pe-
riodieally  to prodice successive masses. of
olass suspended beneath the outlet, shears
out of contact with the glass during the -
downward motion of the implement and
meeting beneath the outlet in timed relation
to the reciprocations of the implement to.
sever a mold charge from each suspanded
mass, the upward movement of said imple-
ment being o timed as to raise the glass
immedisately -above the plane of severance
after each mold charge is severed, thereby
preventing - glass from piling upon the
shears, and a charge-receiver having its
glass-sipporting surface spaced below the
said plane of severance at a distance greater
than the “length of -the suspended mold
charge when severed. . 3 ‘

54. In apparatus for separating molten
olass into ‘mold charges, the combinalion,
with o containér for the glass having a dis-
charge. outlet submerged in the glass in said
container, of a movable implement project-
ing downwardly into the glass toward the
outlet but never in contact with the walls
of the outlet, shear blades arranged to ap-
proach each other from opposite directions
and meeting centrally with and at a Tevel
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spaced beneath said  outlet to sever mold -

charges suspended  therebeneath, means for
closing theé shear hlades periodically and for

‘retracting them away from each other after

125

each closure, and means operating in timed .~

relation to the shear-operating means and
adapted to move said implement upward

after the severance of each mold charge and
‘adapted to move the implement downward
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after each vetraction of the shear blades
from severing position, during the issue of
each mold charge, and prior to its severance.

55. Apparatus for feeding molten glass in
a’succession of freely hanging mold charge

nasges, comprising a glass container pro-

vided with a rvestricted well or impulsion
chamber having an upper inlet in communi-
cation with a parent body of glass, a down-
wardly opening outlet, and a vertically ve-

~ ciprocating implement having its lower por-

44}
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tion constantly in said impulsion chamber
and alternately expelling and retracting
alass through said outlet, without interrupt-
ing communication between the ocutlet and
the inlet of said impulsion chamber.

56. Glass’ manufacuring . apparatus com- -

prising, in combination, a glass melting fur-
nace, an impulsion chamber in conununica-
tion-with the tank of the furnace and having
an outlet orifice submerged under a head of
the molten glass, a forming machine pro-
vided with a plurality of molds presented
m suecession beneath said outlet orifice, an

implement working in the glass above the .

orifice: and serving in conjunction with the
surrounding walls of the impulsion cham-
ber to exert impulses tending alternately to
expel the glass through the orifice and to

“retard its outflow, shear blades movable to-

ward and from each other and coacting be-
low and in line with, but independently of,
the outlet orifice to sever the suspended end
of the issuing column of glass in timed rela-
tion to the plunger movements so as to pro-
vide a succession of freely dropping mold
charges. ’ '
57. In apparatus for feeding molten glass
in a regular succession of similar mold
charges suitable for fabrication into glass-
ware and -appropriate in size and shape to
the molds in which the charges are-to be
fabricated, the combination of a furnace to
supply the molten. glass, an extension ar-
ranged to receive molten glass from the fur-
nace and having a discharge well or impul-
sion chamber in its bottom terminating at its
lower end in a -discharge opening of sub-
stantially smaller dimmeter than the upper
portions of said well, a rigid impelling 1m-
plement reciprocating with its lower end in
the glass in said extension .and entering said
well, but loosely fitting in said well and
always out of contact with the walls of said
well and the walls of said discharge opening,
even when said impelling implement is de-
pressed to its lowest limit of movement in
normal operation, shear blades spaced below
said discharge opening and reciprocating
hovizontally toward and away from each
other and meeting beneath said opening to

“-sever the issued glass, at a level spaced be-

64

low said opéning, and means for periodically
moving said shears and reciprocating said
impelling implement in such timed relation

5,291

to each other as (1) to cause said impelling
implement to descend in said well at suit-
able speeds, during successive periods of its
descent, to 1nsure, through a substantial part
of the complete mold-charge feeding cycle, a
rate of extrusion of glass through said dis-
charge opening sufficient to compensate at
Ieast partially for the tendency toward at-
tenuation by gravity of the glass already
extruded through said opening and to con-
trol the shape of the pendant mass of glass,
(2) to cause the said shears to sever a mold
charge from the pendant glass when said
impelling implement is approximately i its

lowest position, and (8) to lift said impel-

ling implement from its lowest position at
such speed and through such vertical dis-
tance as to retard the descent of the glass
immediately above said shears, and to there-

by prevent glass from piling upon the shears.

58. In apparatus for feeding molten glass
in a regular *succession -0f similar mold
charges suitable for fabrication into glass-
ware and appropriate in size and shape to

the molds in which the charges are to be

fabricated. the combination of a furnace to
supply the molten glass, an extension ar-
ranged to receive molten glass from the fur-
nace and having a discharge well or impul-
sion chamber in its bottom terminating at its
lower end In a discharge opening of sub-
stantially smaller diameter than the upper
portions of sald well, a rigid impelling 1m-
plement reciprocating with its lower end in
the glass in said extension and entering saidl
well, but loosely fitting in said well and al-
ways out of contact with the walls of said
well and the walls of said discharge open-
ing, even when said impelling implement is
depressed to. its lowest limit of movement in
normal operation, shear blades spaced below
said discharge opening and reciprocating
horizontally toward and away from each
other and meeting beneath said opening to
sever the issued glass, while leaving a sub-
stantial quantity of glass above the shearing
plane and below said opening, and nieans for
periodically moving said shears and recipro-
cating said impelling implement in such
timed relation to_each other as (1) to cause
said impelling implement to descend in said
well at suitable speeds, during successive
periods of its descent, to insure, through a
substantial part of the complete mold-charge
feeding cycle, a rate of extrusion of glass
through said discharge opening sufficient to
compensate at least partially for the tend-
ency -toward attenuation by gravity of the

it
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glass already extruded through said opening *

and to control the shape of the pendant mass

-of glass, (2) to cause the said shears to sever

a mold charge from the pendant glass when
said impelling implement is approximately

in its lowest position, and (38) to lift said im--

pelling implement from its lowest position
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at a velatively rapid rate and then to 1ifh
said impelling implement at a slower rate,
the Iifting of said impelling implement be-
ing at such speed and through such vertical
distance as to retard the downward flow of
the glass in- said well and to raise the glass
nnmedmtely above the sheaxs, and a mold-
‘charge receiver having 1ts glass-supporting
surface spaced below the said sheats at a dis-
tance greater than the length of the mo]d—
charges when severed.

59. A elass feeder for delivering. glass
mold charges of a variety of controlled sizes
and shapes, including an enclosure defining
a channel for flowing the glass from a fur-
nace and having a discharge outlet near its
outer end,; an impeller- e\tendmo down into
the glass and reciprocating in Yine with said
outlet to control the discharge of glass from
said outlet, shears pemodlcally closing and
opening below said outlet, and a systun of
- controls, including means for adjusting the
upper and lower limits of the movement of

said impeller, means for adjusting the ver-:

tical position of said shears, means for ad-
justing the relative time of operation of the
impeller movements and of the shear move-
ments, and -means for controlling the tem-
perature of the glass delivered to said outlet,
all of the said controls being selected in re-
lation to one another for mutual coopera-

15

tion and acting in combination, to produce
compact mold charges of workable glass be-
low said outlet, to 1mp‘ut to said charg ges the
particular weight, length and cross-sectional
dimensions best suited to the molds which
receive said charges, to maintain constant
the selected weight and dimensions of the

charges, and to change the weight and di-

mensions of the charges to suit. a V‘mew of
molds.

60. In apparatus for separating molten
glass into mold charges, the combination
with a discharge basin for the glass having
a well in its bottom termm‘ttuw in a dis-
charge ountlet, of a vertically mov able shape-
conhollina plunger projecting into the well,
means for moving said plunger pcrlodlballv
to form by 1its Thovements suecessive sus-
pended masses of glass of definitely con-
trolled shape beneath the outlet, stationary
means adjustable to regulate the Tevel of the
glags in the discharge basin, thereby con-
trolhng the amount 0[ glass admitted to the
well, and shears opelahnw periodically be-

neath the outlet and in timed relation. to the

plunger movements to sever a mold charge
of predetermined size and shape from each
suspended mass.

Signed at Hartford, Conn., this 1st day of
May, 1919.

KARL E. PEILER.
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CERTIFICATE OF CORRECTION
Patent No. 1,655,391. . Granted Jamnary 3, 1928, to
KARL E. PEILER.

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: Page 9, line 24, for the
word "molten" read "motion"; line 55, for "Fig. 4" read "Fig. 24", and line 89,
for the word "There" read "Here"; page 11, line 6, claim 6, for the word "shear"
read "shears; line 33, claim 7, for "motion" read "motions”, and live 41, claim
8, for "submerger" read "submerged"; page 14, line 5, ¢laim 28, for "glas" read
"glass''; page 18, lines 11§ to 112, claim 58, strike out the words "while leaving
a substantial quantity of glass above the shearing plane and” and insert instead
"at a level spaced"; and that the said Leiters Patent should be read with these
corrections therein that the same may conform to the record of the case in the
Patent Office, :

Signed and sealed this 14th day of February, A. D. 1928,

M. J. Moore,
Seal. Acting Commissioner of Patents. .



