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UNITED STATES
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PaTENT OFFICE.

o

MICHAEL J. OWENS, OF TOLEDO, OHIO "ASSIGNOR" TO THE TOLEDO
GLASS COMPANY, OF TOLEDO, OHIO A OORPORATION OF OHIO.

GLASS-S HAPING MACHI‘NE.

SPECIFICATION brmmg part of Letters Patent No, 766,768, dated August 2, 1004,

Application filed April 13,1903,

To all whom it muy concern:

Beitknownthat I, MicHaerL J. me’zs,a citi-
zen of the United Ssate's, residing at Toledo, in
the county of Lucas and State of Ohio, have
mventedc,ertam newand useful Improvements
in Glass-Shaping Machines, of which the fol-
lowing is a specitication, reference bemg had
therein to the accompanying drawings.

The invention relates tothe construction of
a machine for shaping glass; and it consists in’
the construction.of a mechine which will col-
lect or gather the desired quantity of glass;
further, in shaping the .gathered glass into

the form of a blank which may be blownand-
distributing the glass around a blow-opening

in the shaping of said blank; further, in the
Llowing mechanism codpérating with the gath-
ering and shaping device by which the gath-
ered Llanl: may be blown to its finad form. |
The oper.ltwns of the machine as herein
shownare entirely automatic, and the machine
operates continuously to gather the glass,

shape it into the desired blank, and blow it to |°

form without the intervention of any labor
whatever. While I believe that such suto-
matic machine is the most desirable form in
which to express my invention, I do not think
that I am limited to the use-of such an auto-
matic machine no: to the manufacture of such
hollow ware as bottles in finished shup(‘ as
herein shown.

In the (]mwmgs, Figure 1isa sect,lonal ele-
vation of the machine. Fig. 2 is a perspee-
tive view of one of the upemt.nu mechanisms.
carried by the machine. Fig. 3 is a diagram-
matic plan view. Figs.4,5,6,7,8,9, l() and
11 are diagrammatic v lows ilhlstmting thesuc-
cessive steps in the operation of the -blank
forming and finishing molds of the macliine.
Fig. 12 is a vertical section .illustrating the
operating mechanism for the blank-mold see-

tions. Fig. 13 isa plan view of the inner por-
tion thereof. Fig. 14 is an enlarged sectional

view of the suctlon-heu.d and a portion of the
blank-formingmold. Fig:15is udlagraxnmatnc
view illustrating the drive connections and
tmung devices for the various mechanisms.
Fig.16is a section of one of thereverse dmv-
ing-gears. Fig. 17 is an elevation.of my im-

_tion of the.frame.

Boril.l No. 152,388, (o modsl.)

“

.proved m&chme, showing the tank or glass
pool in section, some of the details being-

omitted for the sake of clearness. TFig. 18 is
a vertical central section through half of the
machine, partly in eleva.tlon, 1llustratmg one

of the b]an,L-formmo' or parison molds in po-

sition after it has been lifted from the molten
glass. Fig. 19is a perspective view of one of
the parison-forming molds and the actuating
mechanism for the various parts moving there-
with. " Fig. 20 is a horizontal section illus-

‘trating particularly . the actuating means for

the mold-sections. Fig. 21 is a vertical sec-
tion through the upper part of the parison-
forming mold. Fig. 22 is a vertical section
through the bracket on the arm shown in

50
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Fig. 19, illustrating the manner of arranging -

the spring-support for the mold-carryingarm.
Figs. 23, 24, 23, 26, 27, and 28 are diagram

‘sections: lllustratlng the posmon of the mold

parts and shears at different points in the op-
eration.

(n:mml structure.~~1 is a 'base, 2 is a col-
umn rising from this base, and 3 is a revolu-~
ble frame journaled upon said colmmun. This
frame carries the mechanism for completely
forming the bottle orotherarticle to be blown,
which’ meclmmsm is designed to complete
the cycle of its movements ; with cach revolu-
The mechanism includes
means for gathering the glass and forming
the blank or parison, which is accomplished
while the frame 3 is stationary and the blank-
forming mold is in registration with the tank
or open-top pool of molten glass4. The suc-
ceeding operations in formmu the article are
accomplished during the inteljval in which this
blank-forming mechanism is carvied around
by the frame, so that when a complete revo-
lution is accomplished a bottle will have Leen
formed and the gathering means will again
be in condition for repeating its operation.

To increase thé capacity of the machine, a
plurality: of duplicate mechanisms are ar-
ranged around the frame 3 and are carried
t.u,reby to successively be registered with the
tank 4. Thus the frame 3 must be alternately
partially rotated and then permitted to re-
main stationary, this intermittent movement

70
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heing imparted thereto by any suitable mech-

anism, such as the star-wheel 5 at-the bhase of
the frame and the rotary crank 6 adjacent
thereto, having the roller-wrists 7 for engayg-
ing the radial slots 8 in the star-wheel. The
frame 3 is lécked in position after cach par-
tial rotation by providing concave bearings 9
on the star-wheel intermediate the radial slots

8, with which a segment 10 on the crank 6 is,

adapted to ‘engageé. . Thus in operation tlie
rotation of the crank 6 will cause the wrist 7
to enter the radial slot 8 to rotate the wheel
5 through a certain angle of movement and

“then disengage from the slot, at which point

in the movement the segmental flange 10 en-

gages with the concave bearing 9 and locks.

the frame until another wrist 7 e engages with
the succeeding radial slot. The crank 6 is
constantly’ driven by any suitable mechanism,
such as the worm-wheel 11, which engages

-with'a worm 12 on the longitudinally-extend-

ing shaft 13, which shaft is connected by in-
tervening gearmg with a motor 14 mounted
upon the base. :

lar standard 15, which is supported upon a
roller-bearing 16 and. has ‘secured_to its up-
per end the head 17.

18 is a head arranged above the head 17 and

‘connected thereto by a series of vertical posts:
}119 arranged around the periphery of saxd

The guthering and blank- Sforming medns.—
Each of the duplicate mechanisms carried by
the frame 3 includes a gathering and blank-
forming means of the following construction:

.20 isa vertxcally—movab]e support, which is

. shown in the form of a skeleton frame slid-

40
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ingly secured to'a pair of vertical posts. 19.-

This frame projects outward from the frame
3 and carries at its outer end the suction-head
21, the sectional blank - forming mold, and

other mechanism which. will be horomaftm.

described. . Acqnunon‘meclmnism is'provided

for-lowering and raising.each; of the frames.
20 as they are successively register ed with the.
"This mechanism consists of a rod 22,
arranged within the column 2 and having at.|"
its upper end a head 23, projecting outward.
through the slot in said column and provided.
. with a lateral slot or way 24. Thelower end of .
the rod 22 is connected with a lever25, which at

tank 4.

its opposite end is connected by ulink 26 with
the actuating cam-wheel 27, said cam being se-

cured to & shaft 28, journaled in bearingsupon.
the base, Theshaft28isdriven fromthemotor,

14 through the medium of a shaft 29, havinga

gear connection with said motor. and the shaft-

13, together with a worm 30 on saidshaft 13 and
a worm-wheel 31 on the shaft 28, the arrange-

ment being such thatthe rotation of the éam-.
wheel 27 will periodically. impart.a vertical .
| from opposite sides of eacl: of, thc sections 46
iund 47 and. adjacent, to_their. nieeting faces,;;
51.isa hook Thaving.opposite. 1nclmc:, thereon.,

reciprocation to the rod 22..

Each of the frames 20 is connectc(l by a link .
32 with g lever 33, fulcrumed in.a, d(,pendmg'-;

766,768

bracket 34 on the head 18.
the lever carries an antifriction-roll 85, which
is adapted to engage with a way 36, surrounda

.ing the column 2 Dut interr upted at one point

by the slot containing the ver blcally—movable
head 23.- This head is normally ina position
where the slot 24 will register with the way
36, so that the roll 35 can travel from engage-
ment with said way into said slot. . When thus
engaged, the moventent of .the head by the
mechanism previously described will first
carry upward the inner end. of the lever 83,
permitting the frame 20 to descend. The re-
verse movement of the head 23 will again lift
the frame to its normal position. . To change
the amount of movement of the frame 20 to

The. mnu; end of

70

75

80

accommodate the machine for different levels -

of glass in the tank 4, an adjustable fulcrum
37 is provxded for the lever 25;. which may be

shifted in position to change the throw of said-

lever. This fulerum may be adjusted by an
engagement with a screw 38, which has a
worm-and-gear connection 39 with & hand-

. wheel shaft 40, extendmof to the side of the
The frame 3 preferablv compr isesa tubu- |

base.
The blank - forming mold.—As has been

85

90.

stated, the gathering and blank-forming mold -

is.car ned at' the outer end of the frame 20.

‘This mold is divided horizontally and verti~-

cally into separable ‘sections, said sections to-

95

gether forming a mold-cavity of the shape of -

the blank and open at its lower end. Each of
the sections is carried by a jaw pivoted to the
frame 20.and adapted to swing in a horizon-
tal planc. = The upper mold-sections 41 and
42 (:og-other constitute what I shall term the

*neck-mold.” This term is used ‘as merely
indicating the portion of the blank which is

formed by this mold-section in the operation

of forming-a bottle.. I do not, however, in-
tend to be limited by this term to a construc-
tion which is only adapted for the formation
of the neck.of a bottle, as it is obvious that
the machine may be put to other uses. The

‘sections 41 and 42 are respectively connect-
ed to the jaws 43.and fulcrumed upon the ver--
tical pins 45, depending from the frame 20,

46 and 47 are the two lower mold-sections,
constituting what I shall term the *‘body-

mold,” and these sectious are.carried by the-;

Jaws48 also fulerumedonthepins45. Thejaws
supporting the -mold-sections. are - connected

100

105

110

11§

with mechanism which. will be ‘hereinafter .

the. neck-mold sections are. adjacent to the
lower -face of the head.21..

provide a clamping .means: 'qf the followmg
construction: 50 . represents’ lugs ‘projecting.

‘described,: by means of -which the body-mold
sections and neck-mold sections may be mde-_
pendently separated. - In. mormal position
‘these-sections lie ml;;acent to.cach other and

120

To hold them .
tightly together, soas to form A tight joint, 1

12§

130
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adapted to engage with corresponding in-

clined faces on the lugs 50. The hooks 51,

are secured torods 52, passing upward through
bearings in the suction-head and secured at
their upperends to the cross-head 53, slidingly
engaging vertical posts or guides 54 of the
frame 20. A yielding connection between
the rods 52 and the cross-head 53. is provided

by sleeving the springs 55 on said rod, which .}’

are arranged between shoulders 56 thereon
-and the cross-hedd.

57 is a crank-shaft Journaled in bearmgs in
the frame 20 and having a crank 58 thereon con-
nected by a rod 59 with the cross-head 53.
60 is a worm-segment secured to the shaft 57,

"and 61 is a worm meshing therewith and

20

25

driven by a universal-jointed shaft 62, which
will be hereinafter described. -

With the construction just given the rota-
tion of the crank 58 'will cause the upward
movement of the cross-hedd 53, which - will

draw upward upon the rods 52, thereby czrﬁf-
e.

mg the hooks 51 to clamp the lugs 50.
springs 55 will permit of sufficient yielding

between the rods and cross-head to prevent.
‘danger of breakage of parts and at the same.

time to maintain sufficient tension to firmly
lock the mold-sections together. Inaddition

" to the clamping of the mold-sections 46 and

30

47 to each other these sections are also firmly

. clamped against the neck-mold sections 41

and 42, and the latter in turn are clamped
against the lower face of the suction-head 21.

"The suction-head 21-has formed centrally
therethrough the aperture 63, which is in
axial alinement with the cavity of the blank-
forming mold. ~Surrounding the central ap-

_erture is an annular .chamber 64, which is

40

" 45

separated from aperture 63 by the wall 63.

The latter preferably extends downward be--

yoid the lower face of the suction—head and
engages with the corresponding recess in the
neck-mold sections 41 and 42. 66 isa plunger
adapted to pass through the aperture 63 and
having formed at its lower end the core 67.
The function of this core is to form ablowing-
cavity in the upper end of the blank and also

" to shape a portion of the interior of the neck of

.50

55

Go
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the bottle. The plunger 66 is of slightly lesser
diameter than the aperture 63, so that when
in position there will be a slight space for
the passageof the air from the mold-eavity
around the plunger. This space is, however,
S0 sllght as not to permit the drawing of
glass into the passage. -

68 is the block upon’ the plunger, whu.h
when the latter is in position rests upon the
upper face of the suctionzhead 21. 9 is & pas-
sage formed within the plunger and leading
from dn annular groove 70, which'is just above
the core 67. This passage extends into the
block 68 and communicates with a port which
is in registration with the port 71 in the suc-
tion-head connecting with the vacuum-cham-
ber 64. Thus whenever the plunger is in po-

a

sition the vacuum-chamber 64 is in dircet com-
munication with the annular groove 70, which
latter communicates through the natrrow slit
surrounding the plunger with the mold-cavity.
The annular recess 64 within the stiction-head
communicates with the corresponding annu-
lar recess 72, formed in the neck-mold sec-
tlons, and tlns reccss in turn communicates
‘with channel 73*, formed in the adJacent faces
of the body—mold sections 46 and 47. These
channels are for the purpose of preventing
the possibility of leakage of airinto the mold-
cavity between the adjacent faces of the mold-
sections. All such leakage will first pass into
the vertical channel 73 and annular channel
72, which are always in commumc&tlon with
the vacuum-chamber,

70

15

8¢

With the mold constructed as thus far de- .

scribed it is evident that when the support-
ing-frame therefor, 20, is lowered the lower
face of the body-mold sections 46 and 47 will
be dipped into the molten glass in the tank 4,
as shown in Fig. 5. If then the suction is
applied to-the vacuum-chamber 64, the pres-
sure will be reduced in the mold-cavity, which
will cause the external atinospheric pressure
to force or move the glass upward through
the open end of the cavity until the latter is
completely filled. The air is exhausted from
the cavity not only through the crevice sur-
rounding the plunger 66, but also preferably
through a slight crevice 73" between the neck
and body forming molds and intermediate the
annular chamber 64 and the mold-cavity.
These crevices are suflicient to rapidly ex-
haust the air from the cavity, but will not per-
mit the molten glass to enter therein on ac-
count of the chilling effect of the mt,tal
Cut-off.—After the mold- -cavity is filled
with glass and the molds are again raised by

85

90

95

100

10§

the upwaxd movement of the frame 20 it is .

necessary to cut off the adhering connection
with the glass from the tank. This is pref-
erably a(,(,ompllshcd by blade 74, which is
moved across the lower face of the body-mold
scetions; first cutting off the glass and then
forming a bottom for the blank-mold. The
blade 74 is secured to a lever 75, which is ful-
crumed at the end of a rock-arm 76, the lat-
ter being conneeted to a rock-shaft 77, jour-
naled in bearings in the frame 20. A rod 78
connects the opposite end of the lever 75 with
a bracket 79 on the arm 76, and a spring 80

| is sleeved upon the rod to form a yielding

bufter, which permits the blade 74 to travel
across the bottom of the mold in contact there-
with. The rock-shaft 77 is actuated through
the medium of a worm-segment 81, engaging
with a worm 82 on umvcrsally-_]omu,d shaft
84, extending to the controlling mechanism,
to b(- hiereinafter described. Before the blank
“thus formed can be blown the core 67 must
be withdrawn. This is accomplished by the
raising of the plunger 66 through the follow-
ing mechanisu: 84 is 4 second cross-head slid-

110
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ingly secured to the vertical posts or guides
54, and this cross-head is connccted to the
shanl\ of the phinger 66. :

85 is a lever engaging a slotted bem ing 86
in the cross-head 84 and pivoted upona %lmft,
87 at the rear of frame 20. . Adjacent to this
lever 85 and. pivoted upon ‘the same shaft is
the lever 88, which at its forward end has a
slotted bearing 89 embracing the lever 85,
The opposite end of the lever 88 has. formed
thereon a worin-segment 90, which meshes with
a worm 91 upon a vertical shaft 92. Thus
the rotation of the worm in one direction will
cause a movement of the segment 90 and
through. the lever 88 this movement will be

“impar ted to the lever 85 and -from the latter

to the cross-head 84, which will raise the
plunger 66 and withdraw the-core 67 from

- the mold-cavity and the suctlon-head N

T 20
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After the core is w 1thdrawn it is necessary

to close the apertureé 63 in the suctxon-head
before admitting the blowing-air thereto.
For this purpose a cover-plate 93 is provided,

which is slidingly secured-in guides 94 on the.

suction-head. This cover-plate is withdrawn
from the path of the plungel during the move-
ment of thelatter by a“link 95, w luch is ac-
tuated by d-cam 96. -The cam 96 is sccured

toa vertlcally—shdmg head 97, engaging with

a guide 98 and actuated by a sciew 99 on the
shaft 92. The end of ‘the link 95 which en-
gages with the cam 96 is supported by the

swinging link 100, pivotally sccured to the
frame 20. With the arrangement just de-

scribéd during the upward movement of the
cross-head 84 and plunger 66, due to the ac-
tuation of the worm 91, & movement will be
simultaneously impar ted to tlie cam 96 through

the mediam of the screw 99 and head 97. The

movement of the cam will cause the link 95

to be projected forward, which will carry the

cover 93 down the incline guides 94 unti] it

bears against the upper faces of the suction--
head and covers the aperture 63. A yielding
section or a spring 101 is pr e{crﬁbly placed

‘er 93 ay be

in the link 95, so that the co
firmly pressed’ a;gamsb the quctlon-hcad by the
‘mechanism described without dang:
age of parts. " Prior to the w:thdmwal of the

plunger and thie movement of the’ cover 93

the suction must be cut off from: tﬁe vacuum-

chamber’ 64. The suction connection ‘to the -
Avucuum-chamber is formed: by coniduit 102,
which isiconnected to the sugtion- 1cad;‘and in.

this conduit i§ located a valve 103. 104 is the
valve-stem, which passes out from the ¢onduit
and extends into proximity to i’ lever 103,
fulcrumed on frame 20. The opposite arm of
this lever extends into the’ pith of an arm 106,
depending from the lever 88, which arin pr ef-
erably carries: the ad]ustablc screw 107 for
contacting with the lever 105.  'As has al-

ready been’ described, the lever 88 has the
slotted bearmg 89 cmbmcmg the Tever 85.-
The slot in t.hls bemmg is of suihclent h,ngth.

vof break-

766,768

to permit a slight lost motion between the le-
vers 88 and 835, whlch is, however, normally
tal\en up. by a spring 108. In the down-
ward' movement of the levers 85 and 88 the’
former will be held against the lower end of
the slotted bearing by— the tension of the
spring 108 until the block 68 of the plunger
rests upon the suction-head. The lever 88
is, however, provided with a further move-
ment, which is permitted by the slotted bear-
ing-and the yielding of thespring 108. Dur-
ing this further movement the screw 107 con-

-tacts with the lever 105 and actuates the same,

together with the stem 104 in the path of said
lever, so as to open the valve 103. This valve
is therefore held open aslorig as the parts re--
main in this position. In the reverse move-

75

8o

ment, which withdraws the plunger, the worm -

91 and segment 90 will first actuate the lever -

88 and withdraw the screw 107 from the lever
105 before any motion is imparted to the
lever85.  Thusthe valve 103 is closed through
the actuation of a spring 108" by the: w1th-
drawal of the core. '
In the subsequent operation of completing
the lottle or other article formed the body
blank-mold sections must be separated and a

‘blowing-mold of. the: desired -configuration

placéd around the blank. During this opera-
tion the blank is suspended by reason of this
engagenient with the neck-mold, and for this
purpose the latter is for med of such a shape

85

go

95

as to interlock with the blank.  As sho“n :

this interlocking is produced by grooving the.
interior of the neck-mold so as to form a rib
in the Dlank; but it is obvious that any other
shape w hlch would lock the blank to the mold
would answer the pur pose ‘equally weéll. “The
body-blank-mold sections are opened by the
movement of the supporting-jaws 48, l‘hese
jaws ave preferably actuated by rearw m'dly-‘
exténding arm$ 49, which are connected to
each other by toggle—le\_'ers 109. - During the
gathering operation these toggle-levers are in

a jigsition to spréad the arms 49, and therefore
 hold the mold-sections ' 46 and 47 together.

Thie sections are opened by a movement of
the toggle -which will -draw thie arms 49 to-
ward each’ dathér, and' theréby separabe the-‘
jaws 48 ahd mold-seetions 46 and 47. 1

“Thé opening of the mold-sections.is prefer-
ably accomphshed after the mold has tv aveled
a partial rotation of the'frame 3 and is in'the
first’ position-of rest after the dlp‘pmg—pomt._
The actuating device for the .toggle consists’
ofa hook 110, . which projects from a recijproca--

‘tory bar’ 111 the latter’ being slidingly se-

cured 'in bemmu fornied:in the: ‘column’-2;
The bar 111 has a rack forned’ there,on, which
isiin engagement with the pinion 112 ofi &:
shaft 113, extending vertically do“nwurd

| within the ‘¢olumn 2. This shaft. is nctuate(lb

by’ mochmnsm which lel ‘bé hercinufter
scribed, 'so 'as to draw m\vurd the ‘iar 111 and
cause the hooL 110 to acmate tlu, coggle a\nd
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is plvotallv connected to-the head 17.
mold - sections 116 are carried by jaws 119, -

766,768 ]

separabe the. mold-sectlom, as has been de-
seribed. Thecengagement between the toggle
and the hook is formed by a.roll 114, which
is connected to the central hnl‘ 115 of the
toggle.

The ﬁmslung or blowing mold is prefcmbly |

tions 116 and bottom section 117.

carrled by aswinging arm or frame 118, w |r-lll‘{.‘h
e

which are pivotally- connected to the frame

- 118. The opposite ends of these jaws are con-
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nected to toggle-lever 120, which in twrn are

"connected to the plston-rod 121 of a pneu-

1

formed of two laterally-separable hody-sec- -
These are *

" matic motor 122. The bottom section 117 is';
secured to an arm 123 of the frame 118 through

‘the medium of a stem or shank 124, and seid
stem is adjustably secured to the arm 123.

The frame 118 has trunnions 126, which are

135 is a shaft extending longitudinally of the
hase and-driven from the motor 14 thlough
o gear-train 136, shaft 29, and gears 135

147 represents Develed gears connecting the

- shaft 135 with the shaft 188, which e*{bend‘; var-

tlcally upward within the hollow column.

139 is a pinjon at the upper end of the shaft
138, meshing with an internal gear 110, se-
cured to the beveled gear -wheel 141. Tlns

.wheel is journaled upon an upward extension
142 of the column 2 and above the head-18.

143 represents radial shaftsarr .mged around
the head 18-and corresponding in number to
the duplicate mechanisms on the frame3. The
inner ends of these shafts have secured thereto
the beveled pinions 144, which mesh with the
beveled gear 141 and derwe motion there—
from. °

145 representsshafts arranged per pendlcu-

" larly to the shafts 143, at th s outér ends there-

journaled in bearmgs on t,he head 17 and upon

one of these trunnions is a worm -segment
127, meshing with the worm 128 upon a ver-
tlcal shaft 129. ~The frame 118 may be swung
from a downwardly-hangmu position into a
substantially horizontal position through the

_actuation of the shaft 129, worm 128, and seg-

ment 127, and in this latter position the mold-
sections 116 will be ar ranged .. upon opposite
sides of the blank. The sections are closed

-through the actuation-of the pneumatic mo-
tor 122 and the wgghe 120. ‘After the blow-

ing of the blank within the finishing-mold, as
will be hereinafter described; the neck-molds
are open to disengage the same from the neck
of the bottle and to permit the latter to be
withdrawn by the finishing - molds.
neck-molds are operated bv connections simi-
lar to those used for actuating the hody-blank
molds, comprising the rearwardly-pro_;ectm(r
arms 44 on the jaws 43 and the connecting-tog-
gles130. The neck-molds are, however, open

“for only a brief interval of time, and there-

fore are nommlly held closed by the tension

‘of a spring 131, bearing against the toggle-

joint. The opening of the molds is caused
by engagement of a roll .182 on the toggle-

“joint with a stationary cam 133 on the.column
- 2. Before the completion of thie cycle of

movements the body - blank mold must be
again closed, which may be effected either by
a stationary- cam on-the column engaging

‘with the roll 114 or, as shown, by a head 134

on theopposlte end of the rack-bar 111. This

head is adapted to engage with the roll 114~

when the molds are in their last stationary
position before being again registered with

" the tank, and thus when the moldsare finally

6o
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turned into reglstratlon with said tank they
are closed and in position for the dlppmg op-
eration.

Drive eomnections and tunmg —All of the
mechanism which has thus far been described
is preferably actuated by the motor 14 through
connecting mechanism constructed as follows:

These )

of, and connecbed therewith by intermeshing-

: heveled pinions 146. Upon each of the shafts

145 are mounted four independent reverse
dll\econnect;lons, respectively, 147, 148, 149,
and 150. These reverse drive connections are
all similarin construction, and each comprises
a pair of oppositely- tacmo- beveled ‘gear-
wheels 151 and 152, loosely sleeved upon the
shaft, and an inter medlate beveled: gear 153,
mtermeshmtr therewith and Lonstltutmu the
driven member. Bet“oen the beveled gear-

.wheels 151 and 152 is drranged a couplmg—

slee\ ¢ 154, which is feathered to the shatt and
is (,apable of being moved longitudinally
thereon into engagement with either onc of the
beveled gear-wheels 151 and 152. Thus when

‘the sleeve is in engagement with the beveled

gear-wheel 151 the beveled gear 153 will be
driven in-onedirection, and when said sleeve is
engaged with the opposite gear 152 the gear
153 will be driven in the opposite direction.
Again, when the sleeve 154 1s in its central
position all of said beveled gear-wheels re-’

.main stationary.

The reverse drive-gearing 147 has its driven
beveled gear secured to the shaft—62, which
actuates the clamping mechanism. The re-
verse drive-gearing 148 is similarly connccted
to the shaft 83, which actuates the cut-off
mechanism, and the reverse drive-gearing 149
is connected to the shaft 92, actuating the
mechanism for operating the plunger, the
cover-plate 93, and the suction-valve 103. All
of these shafts are telescopic, so as to permit

‘the vertical movement of the frame 20. They

are also provided with universal couplings
155, which permit the change of angle due to
the raisingand lowermg of the frame. There-
verse drive-gearing 150 is connected, through
a genr-txam 156, with the shaft 129 for actu-
ating the raising and lowering mechanism for
the hmehmg-mold

Each of the reverse drive connections just

'descnbed is controlled by a cam, which- cams

are mounted upon shaft 157 Journaled in
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h(-au m«rq upon the head 18-and O\t,ondmg pm- ] \uth the centxal upel turc 6‘3 zmd at llss p ) R
site end with a chinnnel 184 in 'the ‘2,1, o
: which ehannel is connected to the t:ondmt 180.

.LII(-I to the shaft 145.  ‘Thisshaft157 isdriven:!
.:through a worm gear-wheel 158, meshmg with
- &’'worm 159 upon the shaft 143,

5 160 .is a cam controlling the reverse drive-

gearing 147 through the medium of a link 161
- and the lever 162, the latter. being connected:

“.to the'sleeve 154, 163 164 165 are cams simi-
+ larly. connected to a controlling reverse drive-
10 ‘gedring 148, 149, and 150. These cams are all

. properly t;lmed to actuate their respective
.mecha.nlsms., as will be hereinafter set forth."

.It-has beén already stated that the rack-bar
. 111, controlling the openmﬂ and closing of the

1§ body-blank molds, is'actuated through a pin-

. jon 112/ upon a shaft 113, extendm«r longi-
tudmally within the column 2. - ‘This shaft 113
is driven through beveled gem-wheds 166,
: .conneqtmg it with the shaft 167, extendmg
20 'longitudinally of the base. Upon this shaft

' is'arranged a reverse drive-gearing snmxlur to’

“.those previously described. and comprising
the. beveled gear-wheels.168, 169, and 170.

The gears 168 and 170 are sleeved upon the’

25" shaft and may be alternatively coupled there-
with through the medium of the s]eeve 171
controlled by a lever 172, which in turn is

controlled by a cam 173 upén the shaft 28.°

. ‘The gears 168, 169, and 170 are constantly
30 driven through a gear-train 174, deriving its
- motion from the shaft 29. W:th the mech-

anism just described the shaft 167 may re-
main either statlonary or be driven alterna-

. tively in opposite directions through the con-
35 trolling of the cam 173, and this cam is so

timed as to produce the requlred movement

ln the operat,lon, as hereinafter set forth. .
‘The suction and blowing connections for the
molds -are preferably constructed by arrang-

40 ing at the upper end of the extension 142 of
the column 2 the revoluble suction-chamber
175 and the chamber 176 for the blowing air.

The chamber 175 has a plurality -of flexible

" connections 179, which are respectively con-
45 nected to the conduits 102 of the several suc-
tion-heads.. Theblowing-chamber 176 is con-
nected by a conduit 180 with the head- 21.
For controllmg the .air.passing through this
L condmt avalve 181 is arranged therein, which
50 is actuated by a cam 182 upon the shaft 107
This cam is timed to turn on and off the air
from the head 21 at the proper points in the
operation to efféct the blowirig of the blank.
As has been described, the suction cornmu-

S5 nicates in the head 21 with both the annular |

- chamber 64 thereof and &lso with the central
"aperture 63, s0 as to draw the air from the
'suctlon-mold both from the top-of the cavity

and through the crevice between the inner’

60 ‘portions of the neck and_body-blank molds.
For blowing the blank air must be admitted

* only to the central chamber 63, and to accom-
plish this the connection is preferab!y formed
through a passage 183, formed in the cover-

65 plate 93.. This passage connects at one end-

; Air conrections ‘also extend from the air-

‘chaniber 176 to each of the pneumatic motors
122 through the conduits 185. In each of

i these condults is arranged a controllmg-valve

186, which is actuated by 4 cam 186" on’ the

. shaft 157. 186" is & second valve in the con-

duit 185, arranged upon one of the trunnions

75

126 of the frame 118 and automatically op-

erated by the swinging of said frame 'to

- alternatively connect with conduits 186° and-

1864, leading to opposite ends of the eylinder

-of the pneumatic motor 122, the arrangement,
being such that when.the frame 118'is turned,
“upward, so as to bring the finishing-molds in.

connection with the neck-molds, air will be

8o

admitted to the pneumetic motor to cause the °

closing of the finishing-mold sections about
the blank. On theotherhand, whentheframe

118 isswung downward, carrying with it the .

bottle in the ﬁmshmg-mold the valves .186
and 186" will be operated to cause an opposite
movement of the piston in the pneumatic ino-
tor 122, which will open the sections of ‘the

85

9o

ﬁmshmg—mold The chambers 175 and 176

are. prov1ded with any suitable sapply con-

nections, such as the conduits 177 and 178, ex-

tending downwardly through the colamn. -
Operation of the machine: The ma.chme

constructed as-described may be moved in or.
"ont of operative relation to the tank 4 pref-
erably by mounting the base 1 upon Wheels_

189, running upon & suitable track. 'When
armnged inoperating position, motion is com-

‘municated to the various parts of the mech-
anism from the motor 14, which is under the -

control of the operator. This motor is pref-

erably provided with suitable speed-control--

95
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ling devices, by which the speed of operation

may be regulated according to the require-
ments. In the initial position of parts {(shown

in Fig. 4) the frame 20 upon the revoluble .

frame 3 .is diréctly above the tank 4. The

‘T10

blank-molds carried by this frame are also -

closed and lacked by the clampmg mechanism.
descrlbed The first operation is the lower-

-ing of the frame 20 to effect ‘the dipping of

the body-blank molds below the surface of
the molten glass within the tank. This, as

has been described, is accomplished by the
cam 27 actuating the link 26, lever 25, rod 22,

11§

and head 23, causing. the latter to move up- -

ward and through its engagement with the
roll 35 to rock the lever 33 and. through the
medium of the link 32 lowering the frame 20.

During this movement the cain 164 will cause
the actuation of the reverse drive-gear 149 to
unpart a rotary motion to.the shaft 92. This
in turn will actuate the worm 91 and worm-
segment 90, causmg' the rocking of the lever
88, and through it the downward movement
of the lever 85, thereby lowering the plunger

-66 until the core 67 is in position ‘within the
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. lowered position by a suitable formation of"
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myld-cavity. A further movement of the le-
ver 88 will effect the opening of the valve 103
through the medium of the arm 106, screw
107, lever 103, and stem 104.. It will thus be
understood thatassooh as the mold is dipped
into the molten glass, as shown in Fig. 5, the
core will be in positionn and the suction is
is applied, thereby filling the mold in the
manner previously described. During the
filling of the mold the frame 20 is held in its

the cam 27. After a brief interval this cam
will cause the reverse movement of connected
mechanisni, which will raise the frame 20 to
its original position, Immediately succeed-
ing this operation the cam 163 upon the shaft
157 will cause the operation of the reverse
drive-gearing 148, which will causg the rota-

“tion of a shaft 83 and through the worm 82

and' worm-segment 81 will rock the shaft 77,
swinging thearm 76 downward. Asthisarm
carries the cut-off blade 74, the latter will be
moved across the lower end of the body-blank
molds, severing the string of molten glass
which has been drawn upward with the mold
and forming g bottom for supporting the glass
within the mold-cavity, as shown in Fig. 6.
The suction-valve, which has been maintained
open during the movement of the cut-off, is
next closed. This is effected by the cam 164
actuating the reverse drive-gearing 149 to
cause a rotation of the shaft 92'in the reverse
direction and through the intérmediate mech-
anism rocking the lever 88, soas to withdraw

"the screw 107 from contact with the lever 105,

The spring 108* will then cause the closing of
the valve 103. The further movement of the

- lever 88 will take up the lost motion in slotted

40

45

so

55

hearing 89 and cause the lifting of the lever
85, which in turn raises the cross-lhead 84-and
plunger 66. Simultaneously the screw 99 will
movedownward the bearing 97 upon the guide
98, carrying the cam 96 and causing the lat-
ter to actuate the link 95, so as to move the
cover 93 downward on the guides 94 until it
contacts with the upper faces of the suction-
head and closes the aperture 63. This also
registers the passage 183 in said cover with
the channel 184 in the head 21, so as to com-

plete the connection for the blowing air.  Dur--

ing the operations thus far deseribed the revo-
luble frame 3 remains stationary and is locked
in this position by reason of the engagement
of the segmental flange 10 on'the eranlk 6 with
the coneave bearing 9 on- the star-wlied 3.

As soon as this segmental bearing passes out
of engagement the roller-wrist 7 will engage

- with one of the radial slots 8 and will impart

bo

a rotary movement of the star-wheel and the

frame 3, which movement will hring another
frame 20 into vegistration with'the tank, after
which the mechanisu cavrvied by said frame
will repeat the operations which have heen
Aeseribed.

actuating the toggle connection 109.
-arms 49 are thus drawn toward each other,

The periad of time during which

7

’

is determined by the cams 173.  This period
must be of sufficient length to partially chill
the outer portion of the blank, so as to forni
a hardened skin that will temporarily main-
tain the shape of the blank. The length of
time necessary for this operation is also par-
tially determined by the mass of metal in the
body-blank molds. At the end of thisperiod

‘the body-blank molds are opened hy the cam

173 actuating the lever 172 and coupling-

70
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sleeve 171, so as to drive the shaft 167, bev-

eled gear-wheels 166, and shaft 113. - -The

“pinion 112 on this latter shaft will then move.

the rack-bar 111 inward, causing the engage-
ment of the hook 110 with the roll 114 and
The

and consequently the jaws 48 are swung out-
ward, thereby separating the mold-sections
46 and 47, as shown in Fig. 8. The separa-
tion of the mold-sections is permitted for the
reason that said sections have already been

unclamped through the operation of the cam -
160, reversedrive-gearing 147, shaft 62, worm

61. worm-gear 60, rock-shaft 57, and crank
58. The movement imparted to this erank
lowers the cross-head 53 through the link 59,
thereby carrying downward the rods 52 and
clamping-hooks 51, so as to disengage the
latter from, the lugs 50. Simuttanéously with
or immediately succeeding the opening of the
body-blank molds the cam 165 will actuate
the reverse drive-gearing 150 to impart & ro-
tation to the shaft 129, and through the worm
128 and worm-gear 127 will rock the frame
118, carrying upward the finishing-molds sup-
ported thereby. During the upward move-
ment of the frame 118 the mold-sections 116

8o
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are in their opened positions and will thus

pass upon oppesite sides of the blank, which
is suspended from the neck-mold. As soon,
however, as the frame has completed its up-
ward movement the valve 186 will be operated
to cause a movement of the pneumatic motor
122, which will close the jaws 119, carrying
the mold-sections 116.  (Shown in Fig. 8.)
The blowing air is next admitted to the head
21 by the operation of the cam 182, which
opens the valve 181 in the conduit 180, This
will cause the expansion of the blank unti! it
fills out the cavity withii the finishing-maohds.
When in the rotation of the frame 3 the roll
132 for the toggle ~levers 130-actuating the
neck-mold sections comes in contact with the
cam 133 on the column, the said levers will
he moved against the tension of the spring
131 into a position where the arms 44 are
denwn toward each other and the juws 43 are
rocked outward.  This will cause the opening
ot the neck-mold sections 41 and 42 sufficiently
to disengage the same from the neck of the
hottle.  (Shown in Fig. 9.)  While the neck-
mold is open the frame 118 will be roeked
downward again, thereby carrying the tinish-

65 the glass is inclosed by the body-blank molds , ing - mold  with the blown bottle therein.
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10 ters the blank-forming molds with the tank..

g .

" (Shown in Flg 10) Following tlus move-

_ment the body-blank molds’ and neck-told |
“sections are again closed, the former by the.

actuation of the head 134, 'whiich ¢ engages with

the roll 114, and the latter by the spring 131

after the dlsengagement: of theroll 132 from
the cam 133. - The lowering of the frame 118
is preferably accomplished just before.the
frame 3 completes its revolution and regis-

‘At the conclusion of the downward movement

" of said frame 118 the valve 186 is operated to

15
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-reverse the pneumatic motor. 122, thereby
opening the sections 116 of the ﬁnxshxng—mold
$0' as to permit the  completed bottle to drop
out, as shown in Fig. 11. During the final
mo.vement of the frame 3 the ‘cam 160 actu-

.the reverse drive-gearing 147 to again
cause the clamping of the sections of the
blank—mold before another operatlon of dip-
ping.’

Itis to be underst.ood that each of the sepa-
rate groups of mechamsm carried by the
frame 3 operates in: precisely the same way
and the cycle of movements of each mechanism

- is compl eted in one revolution of the frame 3,
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hereinafter described.

so that in one revolution of the frame 3 the
number of bottles completed is equal to the
number of duplicate mechanisms. -

In the modified form of machine shown in
Flg‘s 17 to 28, A represents a suitable base.
B is a standard extending upwardly and.over
the base. C is a vertical shaft ]ournaled on
-the base and supported by the inner end of
the arm: B of the stanidard. This shaft may
‘be driven in any suitable manner. I have
shown it provxded with a gear C', meshing
with a suitable gear upon thedriven shaft D,
Fig. 17.

E is a sleeve surroundmg the shaft C and

secured to and moving theréwith. Sccured

“to or formed integral with the sleeve E is an
arm or arms F.

G represents the parlson-molds These are
shown in this case as sectional molds—that is,
made in separable parts—and these mold-sec-
tions are supported upon arms a at the lower
end of the br ackets b, which extend down-
ward from the inner side, of the head H.
The mold-sections are pivoted upon the.pivot-
pin ¢ Fig. 207 and are normally held closed
by the action of .a spring d, and it is opened
and closed in the manner and by the means
The head H is sup-

ported upon the outer ends of a lever I.  This

. may be forked, or it may be madein two pieces,

S50

S5

as shown in these drawings, being pivoted at’

its inner end to the sleeve E and pivoted at
its outer end to the head H.  In this case the
two members are shown as being made of
separate picces upon opposite sides of the

head H, and they are supported and in turn’

support the head and the mold G through the
links I', which are connected to the slide J,
Fxgs 18 und 19, which slide works in suit-

_gection M.

E .7.'667768 ‘,

nhle guldes in a post; J as shown in. det,all in
Fig. 22 . This post’ has withinit a spring K,

'wstmg beneath a shoulder on the slide gy
"which Qprmg normally holds the lever I in its
' upper posmon, ay illustrated in Flg 29,

"L'is_a pipe plvotallv connecting info the

sleeve E at its inner,end and at its.outer end

pivotally connected into the head H, the pas-
sage therethrough communicating thh the
chamber K’ in the interior of the head H and

at its inner.'end connecting with- ‘the pasSage :

K" in the sleeve. This tube or pipe L serves
not only as an air-passage, as will be herein-

after described, but.also to steady the head H

and-fo inspre the vertical movement of the
mold G. _The slide J extends upward above
the post-J’ and-is preferably provided with a

“roller-bearing e, engagmg-a cam f on the pn-

der side of the arm L/, which extends out from
the overhanmng portmn of thestandard B, as
plainly shown in Figs. 17 and 18. This cam
is of such shape that it will depress the slide
at suitable points and through the connegc-
tions describéd by pressing the spring Kwvill
push down the mold G.. Whenever the pres:
sure is relieved from the shde, the spring K
will act to lift it again to its upper position,
as will be easily understood from the descrip-
tion already given. :

The parison or blank forming mold sec-

tions are opened and closed by means of a le-

ver O, whicl is pivoted upon the post J’ and
has. a bearmur against a cam 4 on the arm L’
and at its lower end is connected to a block 7 1y
sliding in guides on the arm F and connected,

by means of the links &, Figs. 18 and 20, th,h
the mold-sections, it bemg evident that the
molds being closed by the springs will be.
opened by the inward movement of the block
4, which is effected by the rocking of the le-
ver O, operated by its movenient in relation
to the cam A.
moving therewith is an arm M, pivotally con-
nected and carrying at its outer end a mold-
This mold-section is preferably
such n section that when joined to the mold
G will form a complete' mold for_ the article
in its finished shape. The arm M i$ raised
and lowered by its engagement with the cam-
track P and its incline §° on the base A, this
cam-track being of suitable shape to give the
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Secured to the sleeve E and.

11a

11§

raising and lowering movements to thc mold-

section M', hereinafter described.
1 have shown a series of arms F u\tondmg

«radially from the sleéve E and in connection

with each one a parison-mold -G and a lower
mold -section M’ and actuatmg devices for
these parts:

In the shaft C, I have shown two passages

m and #. At the lower end these passages
connect into the annalar chambers o and ¢,
re.spectwelv, these chambers being formad in
the sleeve K’ on the base A with \lllt!lble
packing to mamtam a tight joint.

The chamber «' connects with a source of
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air under presqure (Not shown.) '[‘he cham-
ber o connects with an air-exhausting or vacu-
um apparatus, {not shown,) the prssages m
and 7, respectively, at then' upper ends con-
necting into the annular chambers » and /4,
formed in the inner face of the slecve K, and
these two chambers connect by suitable pas-
sage with the common passage K% The c(m-'

nection between the two chambers » and +,
and the passage K*is controlled by a valve Q'

having a port « extending therethrough. This
valve is a sliding valve and is actuated in one

- direction iy & -spring £ and in the opposite di-

s

rection by a cam « upon the arm L/, the op--

eration of the valve being such ‘that when it
is m its outer position the air-supply passage

.n is cut off from the passage K* and the air-

exhaust passage s is connected therewith,

- and i in “its inner position the air-exhaust pas-

20

25

sage is cut off froin communication with the
passage K'' and-the airv-pressure passage is

connected therewith. This will be obvious.

from an inspection of the construction shown
in Fig. 18. The spring # is not sufficiently
strong to completely withdraw the valve @
from the sleeve K when thée cam disengages
from the valve; but, if desired, any suitable

" stop may be prowded for hmxtm«r the out-
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ward thrusting of the valve when smd spring
expands as the cam recedes. - I have shown a,
stop K3 to limit. the outward movuuenc of the
valve Q.

Passing through the head H isa planger T,
normallv ‘held in its lower position by the
spring 1, as sliown in Fig. 21 This plun-
ger extends into the upper portion of the
molds and acts as a forming-core therein. It
exmnds out through the top of the head H

engage with the cam-track V, Blg. 17, for
lifting the plunger vertically at a suitable
point in the operation.

-and is provided with a roller U, adapted to -

4

; gram Fig. 25,

W representsshear-blades pivotally mount- -

ed at-the outer end of- the arm K.
shear-blade bas an integral crank-arm extend-
ing rearwardly therefrom on tlie same side of
the pivot as the blade, said crank-arms being
connected by links W' to the sliding block

Eacly

‘pool or tank the cam 7 is of 'such shape as to

press down the slide J, which carvies with it
the lever I and the mold G. - The plunger T
at this time is projecting mt,o the parison-

mold (i, as shown in Fig. 21, and the other
parts at this time arein the posltxon shownin
Fig. 19.  The mold is lowered by this move-

ment until the opening in the lower portion

thereof dips into and is sealed by the molten
glass in the pool, as shown in Fig. 24. At
this period the valve Q is actuated by the
spring £, so as to connecb the exhaust-passage
. with the passage K'
I, with the interior of the head H and the mold
G, exhausting the air therefrom, so that the
atmospheric pressure will cause the molten

.and through. the pipe -
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glass to quickly be forced up into that moeld .

and il it. In this manner daring the opera-

tion of the machine the molten (rlass in the pool

will be v’lthcxed into or dlstnbutcd in the
suceessive’ par ison-molds. In the construc-
tion shown in the drawings, Figs. 17 to 28, 1
have illustrated the mold (3 s & parison- -mold

‘of the shape of the neckof a bottle, the plun-

ger T of any suitable length forming a core

«(,onef;pondmn to the opening tluouwh the

neck.  As soon as the parison is thus formed

- by the atmospheric pressare the slide J is re-

leased from the cam S and the spring K acts

“to quickly llft the Imlsun -tuold out of the

molten glass. © At this instant the valve Q
may he shifted to shut off the exhaust. The

85
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travel and movementsof the parison- -moldare

illusttated in the dingram Fig, 24, As soon
as the mold G is raised free from the molten
glass the cam X' u)wmtm the lever X, which
operates the slide W* and through the links.
W' closes the shears W ACI0ss tlu‘ hottom of
the parison-mold, cutting off the molten glass
and acting as a l)ut,tom to support the. lowm
end of the parison, as illustrated in the dia-
During this part of the travel
the mold-section M has'been passing helow
the tank, as'shown in Fig. 18, and-has runup
the in¢line S*and is about to join the parison-
mold.  Just prior to this joining the spring
X* uctuates the shears to open the same, and

: mmxedlatd\ thereafter the lower mold-section

W*, which is adapted-to bo reciprocated lon-

gitudinally of the arm by means of the lever

. forms a complementary part.

X, pivoted to the post:J’. This lever X is™

actuated in one direction to close the sheur-
blades by a cam X’ at the upper end thercof,

while a spring X% connecting the.lower (-ml :
of the lever to thu rarm K, nommllv holds said :

lower end retraited and the blades open, us
shown in Fig. 3.

Sis e tank or body adapted to tontain a
pool of molten glass extending into operam e

relation to the parison-mold.

The parts being thus constr uct.ed then op-
eration is as follows: Motion is- imparved
through the shaft DD to the shaft C and to the
sleeve Eand its connected parts. ~ As the pari-
son-mold approaches the position of the glass

i

M’ joins the parison-mold section, of which it
_At the same
time the plunger T is lifted by the dngage-
ment of the roller U with the cam-track V,
Fig. 17, into the position shown in Fig. 26.
At this time- the valve Q is actuated by the
cam «, 50 as to connect the interior of the
head H with the air-pressure passage «, and
air under pressure being admitted thereunto

the article will be blown into the shape of the:

two mold-sections, which in this case is illus-
trated as that of a bottle. As the mold con-
tinues its travel the air is shut off by the
shifting of the valve Q into the position shown

100
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in Fig, 18, the mold-scctions are opened by

slnft,mu the block / ¢, and, finally, the bottom
seetion M is lowered away from the position
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shown at the right hand, Fig. 17, by the in-
cline 5% At this time the bottom may be re-
moved from the mold and the operation re-
peated.

My mventlon may be cxpressed in many
other forms of mechanism, and I do not desire
to be limited to the forms herein illustrated.

What I claim as my invention is—

1. In a glass-shaping machine, the combi-
nation of a sectional parison-mold, adapted to

be dipped into 2 mass of molten glass, means’

forexhausting the air therefrom when dipped,
to thereby fill the mold, means for closing the
mo}c% before dipping, "and for opening the
mold

2. In a bottle-blowing machine, the combi-
nation of a blank-mold, a body or blowing
mold, mechanism for bringing the blank-mold
into operative relation to a mass of molten
glass, means for moving the glass from the
mass into said blank-mold to £ill the same,
means for bringing the body-mold into posi-
tion for l)lowmu' the blank therein, and for
blowing the blank in the body-mold.

3. In a bottle-blowing machine, the combi-
nation of a blanl\ mold and a body - mold,
means for moving the blank-mold into opera-
tive relation toa bodv of molten glass and fill-
ing the same by air-pressure, and for blowing
the parison thus formed in the body-mold.

4. In a bottle-blowing machine, the combi-
nation of a blank-mold, means for gathering
the proper amount of metal for the article and
forming the neck, consisting of means for
forcing the metal by atmospheric pressure di-
rectly From a mass of molten glass mto the
blunk-mold.

5.Ina bottle-nmkmg muachine, a parison-
mold having an. opening throdgh which the

molten gluss may be caused to enter, mechan- .

ism for moving the open end of the parison-
mold into operative relation to a mass of mol-
ten glass and means for moving the glass up-
ward through said opening into the mold to
form the parison.

6. In a bottle-blowing machine comprmn(r
aparison-mold, an air-cxhaust device connect-

“ed therewith, said mold having a ﬁllinu-aper

ture adapted to be brought into operative re- -
lation with & mass of molten gluss tl\rouwh )

which the glass will enter when the air is ex-
hausted from the mold, anda hmh -mold ailapt-
ed to inclose the 1».u'lson and in which it is
Lblown.
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ting off the pafison from the mass, a blowing-
moll a(lnpted to be arrangéd about the axis
of said parison, and means for Llowing the
parison in the blowing-mokl.

9. Inaglass-machine, atank adapted tocon-
tain molten glass, a blank-forming mold open
at one end, instrumentalitics for causing the

70

open end of the mold to dipinto oper atwe re- -

lationn with and withdraw from the tank, and
means for exhausting the air from the mold
when in dipped position.

10. The combination of an open-bottom
blank-forming mold, means for dipping the
lower cdge only into operative relation to a
mass of molten glass, means for lifting the
glass upward from the mass into the mold and
a movable closure for the bottom opening.

11. The combination of a blank-forming
mold havinga fill-opening adapted to be placed
with the opening in operative relation to a
mass of molten glass, an air-exhaust device
connecbed into the mold, and a cut-off operat-
ing across the hll-openuw

2. A glass gathering and shaping device
comprising & blank-forming mold open at the
bottom, an air-exbaust means connected into
the mold at the top, and a transversely-acting
cut-off at the bottom, forming 2 closure for
the bhottom opening. :

13. A glass-blowing device comprising a
mold-section open at the bottom, adapted to
be moved into operative relation to a mass of
molten glass, an air-exhaust connected into
the mold at the top to fill the mold from the
mass when the air is exhausted, and means
for disconnecting the air-exhaust and for ad-
mitting fir under pressure to blow the article
into form._

14. In a glass-blowing mnchmc, ‘the combi-
nation with o pm‘l‘-.on-mold means for filling
that mold by gathering directly from a molten”
mass, means for cutting off the parison from
the mass, mechanism for moving the parison
to a blowing-point and codperating mechan-
ism for blowing the blank into a bottomed ar-
ticle.

15. In a glass-blowing machine a parison-
mold, mechanism for ,t_rut,het ing from a molten
mass direccly into the partson-mold, mechan-
ism for moving the parison to the blowing-
point, and codperating mechanism for blow-
ing the parison into form.

16. In o glass-blowing machine, n parison-

: mold, a blowing means connected to the end

. Ina glusx-umchmc,_u “blank - forming .

mold, open at one end, instramentalities for
causing the open end of said mold to move

“Tito.operative relation to and withdraw from

a molten mass, and means for exhausting the
air from the mokd when in such operative po-
sition. -

A, In n«'l.zxs-machnw a parison-mold adapt-
ed to be :summrlvd in juxtaposition to a mol-
ten mass, mechanism fur guthering a portion

of the s into said parisonsmold and for cut-

thereof,mechanism for gathering a portion of
glass directly from a molten mass into said
mold and into operative relation to said blow-
ing means and for then blowing the gather to
its form.

17. The unnlunutmn of ¢ mokld, forming &
holder for a parison, means for filling th(,
mold by gathering metal divectly from a mol-
ten mass into said holder, and means for sub-
sequently shaping  the lhll'h(ill while held®
thereby.
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© 18, The combination of mechanism for gath-
ering a quantity of glass from a molten mass,
for simultancously shaping it into a blank for
blowing, and means for subsequently blo\\ ing
it to form.

19. In a machine for shaping glass articles,

the combination of codperating mechanisms

for simultancously gathering directly from a |

mass of molten glass a shaped quantity of the
glass having a blow-opening, and distributing
the glass around said opening, and means by
which the article may be blown.

20. A glass-gathering device comprising a
hlank-forming mold, mechanism for moving
the same into operative relation to a body of
molten glass, a mechanism for exhausting the
air from the mold whereby a portion of the
molten glass is caused to fill the mold, and
means for cutting off the gathered glass from
the mass, such eutting off bemo' cffected above
the level of the molten mass.

21. The combination in a glass-blowing de-
vice, of a blank-mold having means for s sup-
porting the blank when formed thevein, means
for directly filling the mold by gathering from
a mass of molten glass, and means for blow-
ing the blank to its finished form while held
by said supporting means.

22, The wmhmatmn of a blank -shaping
mold having a ribor Tecess in its upper part,
means for _(lu cetly filling the mold by g gather-
ing from a mass of molten glass, and for suh-
sequently shaping the blank to its finished
form while suspended by the glass of the
blank engaging said rib or recess.

23. The combination of a parison - mold
shaped to form a bottle-neck and contain suf-
ficient glass to form the body, a core or stem
projecting into the neck to form a blow-open-
ing in the top of the blank, means for filling
said mold and forming the neck with its blow-
openingy by gathering the glass directly from
the mass into the mold, a body -mold, and
means for admitting air into the blow-open-
ing in the neck to blow the blank to its fin-
ished form in the hody-mold.

24. The combination. of a parison-mold
shaped to form a bottle-neck and contain suf-
ficient glass for the body, a device for forming
an initial blow - opening therein, means for
gathering molten metal directly from the
mass into said mold to ill the same, for cut-
ting ofl the metal in the mold from the mass,
and a4 body-mold in which the blank is adapt-
ed to be blown by air admitted into the initial
blow-opening.

25, The comhmutlon of a parison - mold
shaped to form a hottle-neck and contain suf-
ficient glass for the body, a device for form-
ing an initial blow-opening therein, means for
gathering the molten metal directly from the

i

mass into said mold to fill the same, and co- '

operating mechanism for shaping the parison
to its final form.
96, A glass-shaping machine comprising a

X

carrier, movable in a horizontal plane, an up-
wardly-movable blank-forming mold carried
thereby and having an open lower end, and
means for withdrawing the same from a
molten - glass vessel, and cutting the glass
from the open lower end thereof.

27. I a glass-machine, & mold having an
opening through which the molten glass may

be ¢aused to enter, mechanism for moving the
open end of the mold .into operative relation

to a mass of molten glass and means for mov-
ing thé glass upward thlough said opening
into the mold.

28. In a glass-dipping machme, the combi-
nation with a mold-section open on the bot-
tom adapted to Le supported .adjacent to a
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tank or pool, means for arranging the mold- .
section vertically above the pool, for causing -

the mold-section to dip into-operative relation
to the pool, for exhausting theair in the mold-

section while dipped, and. for separatmg the
wlass and mold-section.

85

29 Ini a glass-shaping machme1 the combi- .

natlou with an open-bottom mold, means for

moving the hottom of said mold. into opera-
tive

90

relation to a pool of- glass, for simulta- .

neousl_y exhausting the air therefrom, and for ~

moving the filled mold away from the pool.
30. A glass blowing device, comprising a

mold open at oneend and adapted to be dipped

into operatwe relation to a mass of ‘molten

95

glass, means for exhausting the air from the -~

mold when in dipped position to faclhtate fill-

ing the mold from the mass, and means for
thr owing the exhausting means out.of oper-

100

ative relation fo the mold and for admitting

air under pressure-into the article to’ blow: it

into form, substantially as described.

31. Inappardtusfor the manufacture of hol-'

low glass articles, the combination of a-mold;

165

a core, and means for drawing the molten glass s

into said mold and-areund sald core toform a
blank.

32, In apparatus forthe manufacture of hol- -

low glass articles, the combination of a mold,
a core, and means fordrawing the molten glass
into said mold and around sald core by suctien
to form a blank.

33. Inapparatus forthe manufacture of hol-

‘low glass articles, the combination of a mold,

110

11§

acore, and means for drawing themolten o]ass o

into said mold and around sald core to form a
finished portion and a blank.-

34. Inapparatus for the manufacture ofhol-
low glass articles, the combination of a niold,
acore, and means for drawing the molten glass
into said mold and around said core by suction
to fm m & finished portion anda blank.

In apparatus. for the mannfacture of
glasq blanks, the combination of amold, a core,
and means for gathering the molten glassinto
said mold and around said core and simulta-
neously forming 4 blank. :

36. In apparatus for the manuf.lct;ulo of

. glass blanks, the combination ofa mold, a core,

120
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and means for gathering the molten glass into ! frame to thereby form blanks, and means for 65

said mold and around said core and simulta-
neously forminga finished portion andablank.

37. In apparatus for the manufacture of ¢
glass blanks, the combination of a mold, acore,
and means for gathering molten glass into

shaping satd hlanks to final forn.
45. In a glass-machine, a traveling frame, a
* plurality of blank-molds and a plurality of fin-

- ishing-molds earried by said frame, in combi-

said mold and around said core by suction and

simultaneously forming a blank.
388. In apparatus for the manufacture of

‘glassblanks, the combination of a mold, a cove,

and means for gathering the molten glass into |

said mold and around said core by suction and

simultaneously forming a finished portion and
a blank. -

39. Ina g,rla,ss-shm)mor machine, automatic |
mechanism for gathering the glassand shaping |

it into a blowing-blank.and for subsequently
blowing the blank. :

40, In a glass-shaping machmo, the combi-
nation of a blank-mold, mechanism for auto-
matically gathering the glass into the blank-
mold, a blowing-mold, mechamsm for auto-
matically inclosing the blank in the blowing-
mold, and for expanding it therein.

41. In a glass-shaping machine, the combi-
nation of a blank-mold having & core or plun-
ger projecting into its upper end, a comple-
mentary blowing-mold, means for exhausting
the air from the blank-mold and for admitting
airunder pressureinto theblowing-mold, and
mechanism for automatically operating these
devices to successively move the blank-meld
into operative relation to a body of molten
glass, form the blank therein, withdraw: the
plunger,_ bring the blowing-mold into opera-
tive position to the blank and to admit air
into the blank to expa.nd the same in the
blowing-mold. :

42. 1n a glass-shaping machmt,, the combi-
nation of a blank-mold, a cut-off for the end
thereof, a removable plunger in the upperend
of the blank-mold, a complementary blowing-
mold, and mechanism for automatically eaus-
ing the blank-mold to move into operative re-

lation to and withdraw from molten glass, to ;

form a vacuum in the blank-mold while in
such operative relation to thus gather a blank
therein, to operate the cut-off, to withdraw
the plunger, to bring the blowm«r-mold into
operative relation to the blank, “and to ex-
pand the blank therein.

48. In a glass-shaping machine, the combi-
nation of a traveling arm or frame, a blank-
mold and a cut-oft carried thereby, a body-
mold traveling with the blank-mold, means for
dipping the blank-mold, lilling thesame, oper-
ating the cut-off, and for bringing the blowing
or body mold into operative relation with the
blank, and expanding the blank therein,

44. In a glass-machine, a traveling frame
carrying a plurality of blank- tounmg molds,
in combination with means for causing molten
glass to flow from a supply thereof into the

successive molds during the-rotation of the

nation with means for causing molten glass to
flow from a supply therecof into the successive
blank-molds during the rotation of the frame,
and means for bringing the finishing-molds
and the blanks formed in said blank-molds
into cooperative relation and finally shaping
the blanks in the finishing-molds.

46. In a glass-shaping machiune, the combi-
nation of a2 mold, mechanism for moving that
mold into operative relation to a supply of
molten glass, and means for taking from the
supply a charge into said mold, means for
shaping said charge into a blowing-blank, and

‘means for expanding said blank into final form

by air. _

47. In a glass-shaping machine, a series of
blank-forming molds and mechanism for mov-
ing said molds successively into operative re-
lation Lo a supply of molten glass and charg-
ing said molds to form blanks, in mechanical
combination with tinishing-molds, and means
for successively bringing the blanks thus
formed and the finishing-molds into coépera-

tive relation and expanding the blanks therein.

48. 'In a glass-shaping machine, a mold,
mechanism for moving it into operative rela-
tion to a supply of molten glass and forming
a blanlk therefrom in the mold, in mechanical
combination with means for expanding the
blank to final form.

49. In a glass-shaping machine, a blank-

forming mold having a neck portion and an.

open-ecnded body portion, the length of the
mold-cavity being substantially equal to the
length of Lhe article to be made, and means
for charging the mold-ecavity with molten
glass thromrh the open end of the body por-
tion, by air-pressure. .

50. In a glass-shaping machme, a blank-
forming mold having an open-ended body por-
tion and n hmslunu—mold of substantially the
same internal lcngth, in combination with

‘means for filling the blank - forming mold

through the open 1 end of the body portion, to
thereby form a blank, and means for bringing

the blank and the finishing-mold into codper~

ative relation and blowing the blank to final
shape therein, by expanding it only laterally.

51. In a glass-shaping machine, a blank-
forming mold having a neck portion and an
open-ended body portion, and means for fill-
ing the same with the molten glass through
the open end of the body portion, in combina-
tion with a tinishing-mold having substantially
the same internal lengtli as the blank-forming
mold and means for blowing the blank to final
shapé in said’ hmshmtr-muld :

32. In n (rlass-nmdum,, a traveling frane
and a plurality of blank-molds carr ied there-
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by and shaped to form the upper end of the
finished articles, in combination with means
for moving said fraine,to a supply of molten

" glass and succee.swolv charging said molds

therewith and exhaustlng the air therefrom !

53. In a glass-machine, a traveling frame'’

_ and a plurality of molds carried ther eb}' and |
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shaped to form the upper end of the finished*
articles, each of said molds haviig a remov- |
able core or stem adaj.ted to form the initial
blow-openingiii the end of the blank, in com- |
bination with means for moving said frame :
and successively dipping said molds into op-
erative relation to-a supply of melten glass .
and exhausting theair therefrom whiledipped.
54. In a glass-machine, a traveling frame,-
a  plurality of molds carried thercby ‘and
ghaped to form the upper end of the finished
articles, each of said molds having a remov-
able core or stem adapted to form “the initial
blow-opening in the end of the blank, and a
corresponding plurality of finishing- molds -
also carried by >ald frame, in combination
with means for moving said frame and suc-
cessively dipping the molds into operative re- i
lation to a supply of molten glass and exhaust--

ing the air therefrom while dipped, and means i’
for then bringing the blanks thus gathered

and-the finishing-molds into co()pu'atl\'e rela- |
tién and admitting air-pressure to the blow- |
opemn«rs in the-ends of the blanks to blow '
them into final shape in said finishing-molds.

55. In a glass-machine, a tmvelmo- frame
carrying a plurality of molds, in combination
with means for moving said frame and sue-
cessively moving said molds into operative re-
lation to a supply of molten glass and exhaust-
ing theair from the molds while in such-oper-
ative relation.

'56. In a glass-machine, a traveling frame |

_carrying a plurality of molds, in combination '

with means for moving the frame and sucees-
slvely moving the molds into operative rela-
txon to a supply of molicn glass and exhayst- |

-ing the air from the molds to fill them with s

glass, and means for cutting off the glass at :
the inlet ends of the molds when thov have
been filled. ;

57. In a glass—machme, a traveling frame,
a plurality of blank-molds and a plurality of
finishing-molds carried by said frame, cach
of the blank-molds being associated with one

of the. finishing-molds, - in’ combination with
Crality of hlank-molds and « cm‘umpomhnn phu-

means for moving the frame and succegsively
dipping the blanl\-molds into operative rela- -
tlon to a supph of molten glass and exhaust-
ing the air from the’ mold*s ‘to fill theny witle

" glass, means for bringing the blanks thus ;

Go
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gathered by, the blank-molds and the corre-
spondmu finishing-mold into codperative rela-

‘tion, and means -for blowing the bl.ml\s to , _
“molten glass and operating the valves to con-
“neet said molds with the exhaust while in such

shape in the latter molds. )
58. In a glass-machine, a trav dmtr h-nn(\,
a plurality of hlank- molds and coupuutmg :

*(omlmmtum with “means for rofating

18

cut-off devices, and a corresponding plurality
of finishing-molds, all carried by said fiame,
in combination with means for itey nnttvnll\
moving said frame and sueeessively moving
the blank-molds to a supply of molten glasa
and exhausting the air from said molds, meuns
for operating tho cut-ofl' devices to .&0\ or the
glass in the Dlank-molds from the supply of
mdll:en glass, and means for thereafter hring-
ing the blanks thus gathered by the Blank-'
molds and the finishing-molils into cobpera-
tive relation and blowing the hldnl\\ into final
shape in said molds.

39. Ind glass-machinearotary frame, a plu-

70
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rality of bldnlwmolds carried thereby, eaclr 8o

composed of an upper and a lower pmtlon,

and a corresponding plurality of hmshmu-'

molds also curried by said votary frame, in
combination with means for rotating the frame
and successively moving the hlanl\-l wldstoa
supply of molten glass and exhausting the air
from said molds, and means for removing the
lower portions of the blank-molds from the
blanks gathered thercin and bringing said

 blanks and_the finishing-mold into cotpera-
tive velation and blowm«r them to final shape

in said molds.
60. Inaglass-machine,arotary frame, aplu-

; rality of blank—molds carried thereby aml each

composed of an upper and a Jower portion, a
corresponding plurality of cut-oft devices as-

" sociated with the vespective blank-molds, and

a corresponding plurality of finishing-molds
also carried by the rotary frwumne, in combina-
tion with means for rotating said fr aie and
successively moving the blank-molds to a sup-
ply of molten glass, and exbhausting the air
therefrom, means for operating the cut-off
deviees to sever the gathiered blanks from the
supply of molten glass, and means for remov-
ing the lower portions of the gathering-molds
from the blanks and bringing the blanks and
the finishing-molds into codperative relation

" and blowing the blanks to final shape thevein,

-61. Inaglass-machine, arotary frame,a plu-
-ality of molds carried thereby, and a common
air-exhaust passige and connected by valve-

“controlled exhaust pipes or passages with the
1 respective molds, in combination with means

for rotating said frame and successively mov-
ing the molds into operative relation to a sup-
ply of molten glass and operating the valves
controlling the exhaust-pipes.

62, Ina Wth machine,a votary frame,a plu-

.lll(,\ of finishing-moldscarried by said frame,

D common exhaust-piassage and a common uir-

pressure passage having valve-controtled con-
nections with the respective blank-molds, in
\'lld
frame and Seccessively moving said l»].ull\-
molds into operative relation to s supply of

Qo
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the blanks gathered by said molds and the
lxmshln(r-molds into codperative relation and
connecting the air -pressure w ith said molds !

“to blow the blanks into final shape therein.

63. Tna glass-machine, 2 fx ame rotatable in
a horizontal plane and carrying a plurality of
vertically-movable molds, in conibination with
means for rotating said frame and successivély
lowering the molds toa snpply of molten glass

and pneumatlc means forintroducing the g]ass-

into said molds.

64. Inn vlasq-machme, a frame rotatable in
ahorizontal plane and a plurality of ver tically-
movable molds carried thereby, in com bina-
tion with means for rotating said franie and
snccessivelylowering said molds toand raising
theni from a supply of molten glass and ex-
hausting the nir from the molds while in such
lowered position.

65. Ina glass-machine, & frame rotatable in

a horizontal plane,.a plurality of vertically-

movable molds and a corresponding plurality
of cut-off devices carvied by said frame, in

- combination with mecauns for rotating said
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frameand suceessively lowering the molds into
operative relation toga quppl\' of molten glass
and . exhausting the air from the molds, and
means for faising the molds from the supply
of glass and operating the cut-off devices to
sever the gathered glass therefirom.

66. Ina glass-machine, & frame rotatable in
a horizontal plane, a plurality of vertically-
movable molds and a corresponding plul‘ahty
of cut-off devices carried by said frame, in
combination with means for rotdating ‘said
frame and successively lowering the molds i nto

_and raising them from operative relation with
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a supply of molten glass, exhausting the air
from the molds while in lowered position, and
operating the cut-off devices after the molds
have been raised.

67. In a glass-machine, a frame rotatable in

a horizontal plane, & plurality of verttcallv-'

movablle blank-molds and a plurality of finish-
ing -molds carried by said frame, each of said
blank-molds heing associated with one of the
hnlehmg-molde, in combination with means
for rotating the frame and successively lower-
ing the blank-molds into operative relation to
a supply of molten glass and exhausting the
air therefrom, means for raising said molds
from the supply of glass and then bringing the
blanks and the finishing-molds into codpera-

tiverelation during the succeeding movements
of the frame, and means for blowing the blanks

to shape-in said finishing-molds. - -

. 68. In aglass-machine, a frame rotatable in
a horizontal plane, a plurality of vertically-
movable blank-molds and codperating cut-off
devices, and a corresponding plurality of fin-

- ishing-molds, all carvied by .said frame, in
combination with means for rotating suid-
. frame and successively lowering the bLlank-
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molds into and raising them from operative
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relation with a supply of molten glass, and ex- .
: )
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hausting the air from said molds, means for
aper ating the cut-off-devices to sever the glass
in the hlank-molds from the supply of molten

i grlass; and means for bringing the blanks thus
! guth(‘u‘d by the blank-molds and the finish-.

70

ing-molds into cetiperative relation during

the succeeding movement of the frame and
hlowing the l)lanks into final shape in the lat—
ter moldq

69. In a machine for u-athermg glass, a hol- _

low gathering-head, and means whereby the
air in the head may be exhausted to cruse tho
ghiss to enter therein in combination with.
means for ‘I.)rin‘ging the head into operative
connection with the glass.

70. A ulase-dlppmg machine comprising &
dipper-carrier movable in'a horizontal plane,
an upwardly-movable (llppex having an upen
lower end, means for moving the smd dipper
vertically in relation to.a molten-glass vessel,
and means for charging and discharging the
said dipper.

71. In a glass-machine, a dlpper havmg an
opening through which the molten g]ass may
be caused to enter, mechanism for moving the
open end of the dippér into operative relation
to a mass of molten glassand means for moy-
ing the glass upward through said opening in
the dipper.

72. In a glass-shaping machine, the combi-
nation with a dipper; open on the bottom
adapted to be supported adjacent.toa tank or
pool, and means for arranging the dipper ver-
tically above the pool for causing the dipper
to dip into operative relation to the pool, for
exhausting the airin the dipper whiledipped,
andfor separating the glass and dipper. .

73. In a glass-shaping machine, the combi-
nation with an open-bottom dipper; means for
dipping the bottom of said dipperinto operg-
tive relation to a pool of glass, for simulta-
neously exhausting the air therefrom, and for
moving the filled dlpper away from the pool.

74. In a glass-machine, a dlppel openatone
end, instrumentalities for causing the open

: end of said dipper to dip into operative rela-
- tion to and withdraw from & molten mass, and

means for exhausting air from the dipper
when in dipped position. .

75. In a glass-machine, a tank adapted to-
contain molten glass,a dlpper openatoneend,
instrumentalities for causing the open end of
the dipper to dip into and withdraw from op-
erative relation with the tank, and means for
exhausting the air from the dlpper when in
dipped position. . -

76. A glass-dipping machine comprising a

1 carrier, movable in a horizontal plane, an up-

wm'dls' movable dipper carried thereby and

-hawmg an open lower end, and means for
withdrawing thedipper from the molten-glass

vessel and cutting the glass from the open
lower ¢nd thereof.

77. The combination of a dipper having a
fill-opening adapted to be placed with the
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opening in operative relation to a mass of
molten glass, an air-exhaiust device connected
into the dlpper, and acut-off operatingacross
the fill-opening.

78. A glass-gathering device comprising a

dipper open at the bottom, an air-exhaust-

means connected into the dipper at the top,
and a transversely-acting cut-off. at the bot-
tom, forming a closure for the bottom-open-
ing.

79. A glass-gathering device comprlsmu' a
cup, mold, or holder, mechanism for moving
the same into operative relation to a body of
molten glass, a mechanism for exhausting air
from the holder, whereby a portion of the

molten glass is caused to fill the holder, and |
means for cutting off the gathered glass from -

the mass, such cutting off being effected above
the level of the molten mass.

80. In a glass-shaping machine, the combi-
nation of a blank-mold and a finishing-mold,
of connected mechanism for automatically
moving the blank-mold into charging relation
to a mass of molten glass, and thercafter for
bringing the blank thus formed and the fin-
ishing-mold into opérative relation, and ex-
panding the blank.in the finishing-mold.

81. In a machine for forming hollow glass
articles, a mold, mechanism for moving the
mold directly into operative relation to a sup-
ply of molten glass, means for charging the
mold and forming the charge into a blagk, in
mechanical combination with means for ex-
panding the blank into a finished article.

82. In a glass-shaping machine automatic

mechanism for simultaneously gathering a.

charge of glass and giving shape to a portion
of the charg ge.

B3. In a UIass gathering and shaping de-
vice, mechanism for gathering and shaping a
glass blank comprising a mold having an open-
ing which may be dipped into a mass of glass,
a rib or recess near one end of the mold by
which the formed blank may be suspended,
means for exhausting the air from the mold,
and means for makmu' an indentation or blow-
opening in one end of the gathered blank.

84. The combination of & blank-forming

18

- mold, having one end shaped to form a por-

tion of the finished article, and its opposite
end open, means by which the open end of
said mold may be moved into-operative rela-
tion to a pool of molten glass, méans for ex-
hausting the air. from said mold and a stem
or core adapted to be projected into and Wlth-
drawn from that end of the mold which is
adapted to give finished shape to the article.
85. The combination of a blank-mold adapt-
ed to shape the blank and having means for
suspendmv the blank for subsequent opera-
tions, means for charging said mold directly
from a molten mass and means for forming
aninitial blow-opening in the end of the blank.
86. The combination of a mold having its
cavity shaped to form a neck and an attached
solid body portion, the body portion of the
mold having a chargmg-opemng, automatic
means for ‘char ging the mold with molten
glass through the open end of the body por-
tion, and means at the neck portion for form-
ing an Initial blow-opening or cavity.
- 87. The combination of a blank-mold, a
unitary mechanism for charging said mold

with & definite charge of urlass and shaping it
‘into a blank, and cooperating mechanism for

expanding the blank into a hollow article.

88. The combination with a tank or pool
adapted to contain a mass of molten glass, of
a blank-mold, driven mechanism for charging
said mold with glass from the pool and shap-
ing it into a blank and codperating mechan-
1snll for expanding the blank into a hollow ar-
ticle.~.

89. The combination with & blank- mold
drivenmechanism for charging said mold thh
a definite charge of glass from a tank or pool
and shaping it into a blank, and codperating
mechanism for expanding the blank into a
hollow article.

In testimony whereof [ aﬁix my signature in
presence of two witnesses.

MICHAEL J. OWENS.
Witnesses:

James WHITTEMORE,
H. C. Ssit.
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