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WILLIAM EMIL BOCK OF TOLEDO, OHIO, ASSIGNOR TO THE TOLEDO GLASS COMPANY OF
TOLEDO, OHIO A CORPORATION OF OHIO -

'_ IAGHINE FOR _G;&TEERIN_'G AND BEAPIN G GLASS.

| Bpeciﬂcetibn of Letters Patent. - N
Application filed May 3, 1806, Serial No. 368,663,

Patented Nov. 12, 1807.

il 0o aZZ w?zam 1 may concern:” |

~ Be it known that I, WrLriam Emmn Bocok, residing at
Toledo, in the county of Lucas and State of Ohio, a citi-
zen of the United States, have invented certaln new

iand useful Improvements in Machines for Gathering.

. and Shaping Glaee, of which the following is-a specifi-

-cation, refercnce bemg had therem to the accompany-

o mg drawings. :

10

“The 1nvent10n relates to new and useful improve--

‘ments in machines for gathering and for shaping glass,
and consists’ in an improved machine for gathering

- glass in definite quantities from a pool or tank of molten

-metal, together with codperating meehamem for blow-

ing the gathered glass to shape.

| 5 . |
- ing: —111 a Totary, remproc&tmg fra.me, which carries &

20

frame and attached parts.

‘The mechanism consists particularly in-the follow-

series ‘of gathering molds, and in the raeans for operat-
~ing the {rame, the’ molds, and in counterbalancing the

ing mold, and the means for doing this cooling. In the

~ construction of the blowing head and adeptmg it to
'inolde ha.vmg different-sized top openings; and the
 means for heating the pm core or plunger which mekee
. the initial blow-opening in the blank. In the menner

25
. proy 1d1ng means for attaching blowing molds of differ-
. ent glze.

of euppertmg and operating the blowing molds, and

In the construction of the cut-ofi knife, its

R _epera.tmg means, and means for ed]uetmﬂ it to different

. 307.'ment and combination of the parte, particularly point-

sizes of moldg, and further in the construction, arrange-

. ed out in thé claims.

Im the dre.wmgs, Figure 1 is an elevation of the ma-

--chme, parts being broken away and omitted to more

- clearly illustrate their connections, and showing the
39

relation of the machine while in operation with the

o '_ta,nk and after blowing the finished article; Fig. 2 18 a
* top plan view, partly in section, of the carriage frame;
L F].g 3isan enla.rged front elevation of the lower pert of

. themachine, partly in section; Fig. 4 is a top plan view

| _4_0.'-"-_-ef the base ring or frame; Fig. 5 is a top plan view of the

" hollow pedeetel for the stationary center post; Fig. 6 1s
a section on line 6—6 of Fig. 5, of the hollow pedestal;
~Fig. 7 18 an enlarged elevation of the rotary frame,

45

- showing one set of blank molds, its operating parts, and
‘also one of the blowmg molds in its lowered position;

< Fig. 8is an enlarged side: elevation of one half of the ro-
. tary frame, showing one blank mold and one of the
o ~_ble'wmg molds; and the cam rmge and their connec-
 tions to the various parts shown in elevation, pertly 1n

b0
. machine, a.nd 111uetra.tmg the position of the molds at

section; Fig. 9 is o’ diagram plan, illustrating a six-arm

. different pomts in the movement of the rotary frame;
- Figs. 10, 31,12, 13, 14 and 15 are diagrains, 11]uetretmg

. the gathermg, cutting eff of the glass, the euependlnn' of |

In the cooling of the gather-

24 18 &

———

[ the blank,l the blowing molds closiné ebout same, the

blank being blown to the finiched article, and finally,
the molds opened to discharge the finished article; Fig.
16 is a vertical central section of the air, gas and vacu-
um connections to the annular chambers in the upper
spider, and means for. supporting same. Fig. 17 18 a
top plan view of Fig. 16; Fig. 18 is a top view cf the

05

60

blowing head arm, some parts being broken away, the -

right-hand side showing the mold in a closed position
and the left hand lever being shown inan open position;
Fig. 19 is a top plan view, partly ip section, of one of the
brackets, carrying the cam rollers for operating the
blowing valve, neck molds, the knife and the plunger;
Fig. 20 is a top view of the neck molds and operatmg
rods and block in a closed position; Flg 21 i8 a cross
gection on line 21—21 of Fig. 19, showing the connec-
tion between the slides, eupporte’d on the slide rods
and the cam rings; Fig, 22 is an elevation partly in sec-

tion through the blowing head, neck mold and blowing .

mold, the parts being in the position when the article
is being blown in the blowing molds, the blank molds
being open; Fig. 23 is a detail section of the spring-
preeeed roller supporting the blowing mold frame; Fig.
long1tudmal section of the blowing valve; Fig.
25 is a top plan view, partly in section, of the lower

spider, also a top plan view of the operating parts of the
blowing mold; Fig. 26 is a horizontal section on line
26-—26 of Fig. 27; IMig. 27 is a cross-section through the
joint of the blowm ¢ mold frame, the bracket and a por-

“tion of the lower spider, illustrating the air conduit in

one of the furcations of said frame; Fig. 28 is an en-

larged section through the blowing head, neck molds,

blank -molds, illustrating the parts as in place during

the gethermg operation; Fig. 29 is a cross-sectior of the"

plunger illustrating'the annular port at the top; Fig.
30 is a vertical section showing the detachable connec-
tion between the plunger and head; Fig. 31 18 a top
plan view of some of the operating mechanism control-
ling the raising and lowering of the rotary frame; Fig.
32 is a side elevation of the parts shown in Fig. 31; Fig.
33 is a vertical section of the operating mechamem for
the cut-off knife; Fig. 34 is a section on line 34—34 of
Fig. 33; Fig. 35 is a section on line 35—35 of Fig. 33;
Fig. 36 is a top view of one of the neck mold.sections;
Flg 37 is a side view thereof showing the ports; Fig. 38

is an elevation, pertly in section, of the adjusting

mechanism for the raising and lowering of the machine;
Fig. 39 is a vertical séction of the rack and the adjust-

65

70

75

80

85

90

99

100

ing nut, on the slide shafts by which the rotary frame

is raised and lowered; Fig. 40 1e & croee—eectwn on the
line 40—40 of Fig. 39.

1isthe carriage freme, which 1s supported on suitable
wheels 2, which run on tracks 3, so that the machine

may be moved to and from the glass tank indicated at 4.

106



10

19

~ be caused to travel along the track.

20

20

30

35

40

2

On the fmme is & nmtor. which I have shown as an ] and passmg over the nll(&r sheaves 48, and carrying at

clectric motor 5, which furnishes the power for oper-
ating ‘the machine. This drives, through sultable

“gears, the shaft 6 geared to and driving the vertical

shaft. 7. On the shaft 7 is a pinion 8, which meshoes
with a gear ring 9 at the outer edge of the cam wheel 10,
and gear 91 for rotating the machine.

lower end is geared to a horizontal shaft 12, which hasa
pinion 13 lovse on the shait and meshes with the gear
wheel 14 on one of the axles. The gear wheel 14
meshes with a rick 15 beside the track.

16 18 &
necting rod 17 and the lever 18, so ihat when the
clutch is thrown in, the wheel 14 and the carriage may
In order to pro-
vide a drive mechanism for the carriage either way, 1
provide on opposite sides of the gear wheel on the
shaft 12, the bevel gear th;els 19 and 20, either of
which may be moved into engagement, and the en-
gagement of cither of which will operate the cluteh 16.

1t is desired to raise and lower the operating parts
of the machine to and from the glass, and this is accom-

plished through the cam wheel 10, which has a cam
groove 21, with which a roller wrist 22 engages.
roller wrist 13 connected to a slide 23, shdm-:r in suit-
able bearings in the carriage frame. On this slide is
a shaft 24 (Figs. 2 and 31), the ends of which are squared
and engage in the slots 25 (Figs. 1, 32), in the push-
rods 26, which at their outer ends are connected to the
rock arms 27 on the rock shafts 28. These rock shafts
28 carry segmental gears 29 (Figs. 2, 40), engaging
rack bars 30 on the sleeves 31 (Fig. 39), which are re-
spectively connected to-slide shafts which support
the machine and through which it is raised and lowered
in the manner to be hereinafter described.

. On one side of each push bar 26 is a hinged latch 32 |

(Fig. 32), which is adapted to be dropped in front of

- the squared ends of the shaft 24, when it is desired to
rotate the frame of the machine, as shown in dotted

lines, Fig. 32. The latch may also be lifted out of
engagement with the shaft 24, and the latter will
reciprocate in the slot 25 without operating the push

- bars, as shown in full lines, Fig. 32.  On each latch 32

45
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is a lug 33 (Fig. 31), adapted to be operated by the

levers 34 on the shaft 35, which in turn is operated by
the hand lever 36, having a suitable spring catch for
Irolding it in its ad]usted pOSlthIl

When the latcltes are down in the position shown:

in dotted lines in Fig. 32, the reciprocation of the shaft

. 24 will cause the push rods 26 to.be moved back and
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forth and the shafts 28 will be rocked,-likewise the gear
segments 29, and the rack bars 30 with their sleeves 31
will be ralsed and lowered, and with them the. entlre

operating parts. of the machme above.

40 are two slide shafts supporting the machine and
by means of which it is raised and lowered. These
shafts slide in suitable guide bearings 41 in the car-
riage frame, and also are guided by the brackets 42
also on the carriage frame; and also in guide sleeves

formed on the brackets 44, on the under side of the
carriage frame.

At the lower end, each of these shafts
carries the transverse sheave shafts 45, upon which
are the sheaves 46. From these sheaves run suitable
cables 47, anchored at one end to the carriage frame

The cam wheel
10 is secured o & vertical stub shaft 11, which at its |

suitable clutch operated through the con-

This

[E—

their ends suitable balance wughts 49 (Figs. 1, 3).

These weights are of the proper size to counterbalance |

the operating parts of the machine above.

On cach of the slide shafts 40 is a screw threa.dﬂd por-
tion 50 (Fig. 39) and on these screw-threaded poruons

70

are the nuts 51, having a WOorni wheel 52, which engiges -

‘in a groove 53 in the sleeve 31, previously described.

54 is a shait ]Ournf_mlt=d in. the brackets 55, on the
lower end of the slecves 31 (Ifig. 39). ~This shaft 54

“carries worm wheels 60 meshmg with the worm wheels
2. The shaft 54 has a slldmg feathered engagement,
with & stub shaft 56, which in turn has a universal ]omt

52.

connection with the actuatmg Shﬁt 57, supported in

suitable bearings on the c;a.rrmge fra,me and having a.
"hand wheel 58 for operating the same.

The shaft b7,

75
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at its upper end, is proveded with a cla.mpmg nut 59 :

which, when the proper adjustment is obtained of the

nut 51, may be tightened up and will lock the shafts S

H4 and 57 from accidental rotation.

- The shaft 54 is made in tw0 parts, with 2 mortise and
tenon engagement between them, and the meecting -

ends of the shalts are provided with collars 61 provided

80

with complementary teeth and notches 62 and clamp- . -

ing bolts 63, so that the two worm wheels may be ad-

90

justed 1o exactly the same position and then the bolts -

63 put i1n position and the two sections of the shaft -

locked together.

The upper ends of the slide sha,fts 40 support the
95
This base ring 64 has a guide =
ring 65 guided by the vertical sleeve 66, which is in
‘Within the sleeve

grooved base ring 64 (Fig. 3), which supports the upper
portion of the machine.

turn bolted to the carriage frame.
66 is the supporting sleeve 67 (Figs. 1, 8, 5, 6), spaced
from the sleeve 66 by the webs 68, and forming be-
tween the webs the air passages 69. .Supported in and
secured to the sleeve 67 is the post 70, belng a station-
ary post, 2. e.,
parts above a,re adapted to rotate. |

80 18 a coolmg air condult secured to the under side

100

non-rotating, and around which the

105

of the carriage frame, directly beneath the sleeve 66

and 1eg15ter1ng therewith.

81 is a stationary coolmg alr conduit in the pit be-
low the machine, connected to a fan or pump, and
when the machme is moved into operating position

with the tank, the upper end of the conduit 81 and

the lower end of the conduit 80 are in ahnement S

110

shown in Fig. 1, and cooling air will be supplied to

the working parts of the machine.

82 1s a sleeve, sleeved on the post 70, adapted to
vertically slide thereon but held from rotation by
suitable spline, or 1t may be merely secured to the
collar -83, which 18 a part of the baae ring 64 (Figs.

1, 3).

84 is the lower splder sleeved on the sleeve 82,
having on its under face a pm]ectmg V-shaped circu-

lar rib 85, resting and turning in a complementa,ry

V—shaped bea,rmg 86 on the top of the base ring 64.
This lower spider forms an air chamber for cooling

purposes for the blank molds, and it also supports the

upper frame of the ma,chine It carries an annular
gear wheel 87 dependmg from - 1ts under face, with
which meshes the pinion 88 on the wvertical sha,ft 89
supported in the bracket 90 secured to the base ring
64, and carrymg at its lower end the gear wheel 91,
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“which fnle'_'alwﬁ_.}-with the long vertical pinion 8, pré—é

| -vioﬂﬂzly.f_. deﬂi’fribc{l“_aﬂ being driven by intermediate

~drive connection from the motor 5. The rotation of
“the pinion 88, it is obvious, cngaging with the gear
87, will cause: the rotation of the lower spider and

the rotating frame carrying the operating parts.

| The--pnr_t.s'_,"rig_idly__ ca_ri'ied by the lower spider form
in effect o frame carrying the operating parts around

~ the ;c'entbr_-poat,', these parts comprising a series of

10

‘blank :nolds, neck molds, blowing molds, means for
“opening and closing these molds and admitting -the

" vacuum and air under pressure for carrying out the

', The. frame supported ‘on the lower spider carrylng

15

various functions as will be hereinafter described.

the operating parts is formed as follows:—Secured on
tdp of'th:é Io_wc_:r_' spider 84 are a geries of pedestals 92.

These are castings bolted to the upper face of the

~ lower spider 84, and are arranged in circular series
~ around the outer edge thereof, as shown particularly

20 _
~ the rods 93 with the top spider 94 (Figs. 1, 7, 8).
top spider 94 is supported at the top of the sleeve 82 |.

25

in' Figs. 7,8, 26."- At the top they are connected by
' 3 94 This

and rotates thereon with the lower spider 4. Sup-
ported on the sleeve 82 are a serles of horizontal cam

rings, baving cam ways therein stationarily secured

" to the sleeve. . These rings I number respectively 95,

30

96, 97, 98, 99, Figs. 1, 7, 8. The revolving frame,

composed of the lower and upper spiders, the pedes- |

tals, and the tie rods, carties a series of six sets of gath-

ering and blowing molds, as illustrated in diagram 1n

Fig. 9. As allthe sets are alike, a description of one

will suffice for a description of all, and 1 will there-
- fore describe .the construction and operation of one
gathering mold, one blowing mold, the air, vacuum,

35

aas and cooling connections, and it will be understood

that the construction and operation of the other five

~are alike,

40

~The "0per3;ti01_1- of the machine is shown in diagram

in Figs. 9, 10, 11, 12, 13, 14 and 15, in which the first
‘step of the operation is to lower the blank mold to the

glass, then gather a blank from the molten glass, then
cut off the glass in the mold from that in the tank,
while raising, then open the blank mold and inclose

" the blank within the blowing mold, and then to blow

45

‘the '-'bl:ank?.tn its finished shape, finally lowering the
blowing mold to its vertical position and opening it to

" ._.dmp_'}out'_the'fﬁnishedﬁarticle, and I will endeavor to

" -__d_e_scrib_é.-:th_e, -_pa,r;s.;in their sequence of operation.
 The blank mold 100 which is in two sections 1s illus-

trated - in’ enlarged section in Fig. 28, the sections

 being carried at the outer ends of the hollow arms 101.
' These arms are pivoted on the vertical pivot 102,
* which passes through the blowing head arm 103, which,

20

near its middle portion, is provided with the lateral

11_0110’w-"b_1'a(:k:étsf 104 on opposite sides and connecting

to adja;cent_,p_e"déstals 92. This arm 103 supports the

-,f.blank_'mold;’a;nd neck mold sections, forms the suc-
~ tion and blowing head and carries a core or plunger

60 .

for making an initial blow opening in the blank. The
arms 101 have the brackets 105, which extend .above
the arm 103 and engage the pivot 102 to simply give
the hecessary strength and rigidity to the pivotal sup-

~port: er_"_thése'-"blank molds. The arms 101 have the

~ -lever extensions 106 beyond their pivot, which with

the: links 107 form: a toggle lever connection which is

r-

S

| actuated to open and close the blank molds. The

ends of the links 107 are pivotally connccted to the
sliding block 108, which slides on the inner end of

| tho blowing head arm 103. This block 108 is con-

neeted to the roller wrist block 109 by the rod and
spring connection 110 (Fig. 18), and the block 109 18
provided with a roller wrist 111, which engages &
suitable cam way in the under face of the cam ring 96.
By having s spring connection between the block 108
and the block 109, the cani may cause the blank molds
to be closed, and then move the biock 109 still fur-
ther, so that the springs 110 tend to hold the blank
molds yicldingly together, and also so that if any glass
should come between the two sections of the blank

mold, the parts will not be broken.
Pivoted to the under side of the blowing head arm on

70
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the pivot pin 112 (Fig. 20) arc the two neck ring sections

113. These neck ring.sections are connected by the

links 114 to the sliding block 115, sliding on the rod 116, -

secured to the under side of the arm 103 and are oper-
ated by a vertical lever 118 (Fig. 8), which at its upper
end is bifurcated and connects to a cross-head 119

(Figs. 8 and 19). This cross-head has an aperture

through which slides the rod 120, and the cross-head is

‘actuated by the spiral spring 121, abutting against a

collar on the rod, as shown in Fig. 19. The rod 1s con-
nected to the sliding block 122, which slides on a rod
123 in the bracket 131, and carries a roller wrist 124
working in the camway on the upper face of the cam
ring 97, all as plainly shown in Fig. 8, this camway be-
ing properly shaped to open and, close the neck mold at
the times to be hereinafter described. | '
On the blowing head arm and working in suitable

sliding guides on the upper face thereof is the blowing

valve 125, which is substantially a D-valve. This
blowing valve is opérated by the spring link 126 con-
nected to the slide 127 sliding on the other end of the

85

90

95

100

rod 123, in the bracket 131.. On.the under face of the |

slide 127 is a roller wrist 128, as shown in dotted lines

Figs. 8 and 19 and full lines ig. 21, engaging another

camway also on the upper face of the cam ring 97.
Qecured at the outer end of the blowing head arm

100

103 are the two guide rods 129 (Figs. 22 and 28) and on |

these two rods slides the cross head 130 detachably
carrying the core or plunger 140, which 18 adapted to

make the initial blow opening in the glass blank. This
- plunger is made detachable in any suitable manner by

engaging a socket 145, in which it is held by a spring
pin 146 (Fig. 30). This cross head 130 is raised and
Jowered by means of a bell crank lever 141 (Fig. 8), jour-
naled on a bracket 142 and connected by a spring link
143 with the slide 148, sliding,on the rod 159, and car-
rying a roller wrist 144, said roller wrist engaging with
a camway on the upper face of the cam ring 98. |
Supported near the outer end of one of the blank
mold levers is a vertical tubular bearing 100 (Figs. 28
and 33), in which is journaled the rock shait 151, which
at its upper end has the crank arm 152, pivotally con-
nected to the link 153, which in turn is pivotally con-
nected to the slide 154 on the slide rod 155 in the

bracket 142. . The slide 154 has a roller wrist 156 en-

gaging another camway in the upper face of the cam
ring 98. The connecting link 153 being pivoted at
opposite ends permits lost motion through a slotted

| pivotal connection to take care of the angular move-

110

11o

120

125

130



ment up and down of the shaft 151; at the lower end of
this shaft is eecured the arm- 222 carrying the cut-eff |
| | the outer end of the blowing head arm (I ig, 28),

knifo 221.

Ou the shaft 151 is the hee.d 1567 nemelly held in 1te

*'upper position by the tension of a spring 158 beneath

the same. - This head, at opposite ends, has the roller

| '__'wrlete 169 engaging in cam grooves 160 in the circular
~cam flange 161 at the top of the guide sleeve 150, 8o that

10

15

‘when the shaft 151 is rotated, it will first run down the

inclined portion of the grooves 160 and then be moved
laterally, for a purpose tobe hereinafter described.
- 162isa stay rod extending from the sleeve 163 secured

tothe cam flange 161, and tied toa cross bar 164 between
The

two of the tie rods 93 of the frame (Figs. 1, 7, 8).
knife may be ed]ueted Vertma.lly by connecting the

~ head 158 and the crank arm 152 at the desired points.

20
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7, 8).

Thus the knife can he ad]ueted to molds of varying |

length.

On the tep of the eleeve 82 is eecur(,d a top plete 165
(Figs. 1 and 16), to which is secured a stationary air
tube 166, to which is connected from any suitable source
means for supplying air undér pressure. Near the
bottom this tube is provided with lateral ports which
discharge into the hollow head 167, which head re-
volves on the nut 168. Leading from this head is an
elbow pipe 169 which connects into an annular air
chamber 170 in the top spider 94. .From this annular

air chamber the air is taken for blowing through the

pipe 171, which is controlled by a spring-closed valve

172 operated by a bell crank lever 173 opereted by a-

cam formed on the outer face of the cam ring 99 (Figs.
The pipe 171 leads down to and connects with
the’ outer end of the blowing head arm, and leads into

~ a passage 174 (Figs. 18, 22 and 24) which is controlled
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by the blowing valve 125. This blowing valve has in

- 1t two connected ports 223 and 224, and the forward end

of the valve at 175 actsas a shut-eff when the valve is
retracted, ‘When the valve is pushed forward into the

position ehewn in "Fig. 24, it connects the port 174

with the port 176, through the blewmg head.

Above the hollow head 167 (Fig. 16)-is a hollow heed |

. 177 held between the nut 178 and the lower end of the
_eleeve 179, which isseparated from the tube 166 to make

45
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a gas passage 180, to the upper end of which is connected
the gas pipe 181. The hollow head 177 is connected

by the elbow pipe 182 with the chamber 183 in the up-
per spider and it is piped from there through the pipe-

184 which leads to the outer end of the blowing head
arm, where 1t connects with a port 185 (Figs. 18, 22,
24). This port communicates with a passage 186 in
the blowing valve 125, which leads to the upper part
thereof and terminates in the gas nozzle 187, so that the
flame will impinge upon the core or plunger 140 when
it 1s withdrawn, as shown in Fig. 22.

Secured to the lower part of the outer face of the

~ sleeve 179 (Fig. 16), 1s a ring-shaped nut 188, and jour-

60
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naled thereon is the hollow head 189 having a chamber
190 formed therein. Above this head 189 and con-
nected to and preferably formed mtegral with the sleeve
179 1s the ring-shaped flange 191. This flange 191
forms the upper bearing for the ring 189. Within the
flange 191 is the chamber 192, and connecting into this

chamber is a pipe 193, Wthh is connected to an air- |
Connectmg-

exhausting means, such as a pump or fan.

‘7 870,664

nects to & vacuum channel 195 in the upper spider 94.

From this channel is a pipe connection 196 leading to
In
this pipe is a sprmg-cloeed valve 197 (I'ig. 8) adapted
-to be 0pened by a bell crank 198, to which is connected

the connecting rod 199, which is operated by the lever
200 bearing against and operated by a cam on the cam

ring 99. The pipe 196 (Fig. 28) connects into a cham-
ber 201 formed in the outer end of the | lowing head
arm (which, for convenience of description. 1 call the
blowing head), which passage communicates with the
annular chamber 202, Centrally of this chamber is a
ring 203, to which is secured the bushing 204, detach-
ably eecured In position as shown. This buehmg 204
has a. tapermg opening 176 through it, and in this taper-
-ing opening the plunger 140 is adapted to be projected
and withdrawn.

The lower end of the bushing 204 is

70
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provided with a circular inclined flange 205, and the |

neck mold sections are provided with eomplem{,ntery
grooves to engage therewith,

In the top of the chamber 202 (I'igs. 18 and 28) are
ports 206, whleh connect into an annular passage 207
(Fig. 28) formed in the shank of the plunger (Fig. 29).

It 18 obvious from the description given that the air
drawn out through the pipe 196 will be drawn from the
chamber 202 through the ports 206 from the passage 207,
opening 176 and from the interior of the blaiik mold,
when the sections are close together, while gathering,

as shown in Fig. 28. From the chamber 202 there are

ports 208 (Figs. 28, 36 and 37), which extend through
the neck  mold end communicate with vertical pas-
sages 209 between the meeting faces of the section of the
blank mold (Fig. 22) so as to prevent the i Ingress of air-
through the joint between the two sections. This fea-
ture is shown in previous patents and is no part of my
present invention and therefore I do not deem it neces-
sary to more fully deseribe it.

~ As previously described, the levers or arms 101,

which carry the sections of the blank mold, are hqgllow,

having a passage 210 therethreugh Between the
blank mold sections and the arms to which they are
secured by the vertical bolts 211, there is a space or
passage 212, through which the air will blow upon
blank molds, to cool the same. The air for this cool-
ing purpose is supplied from the base of the machine’
through the pipe 81 (Figs. 1 and 3), the pipe 80, the
sleeve 66 and the hollow base ring 64. The top of the
base ring 64 (Fig. 4) is provided with perte 213 which
communicate with cerre5pend1ng ‘ports in the lower
spider 84, in which there isa chamber 214. This cham-
ber has the passages 215 (Fig. 25) which communicate
through the ports 216 with the passage 217 in the pedes-
tal 92 (Iig. 7), and thence into a passage 218 formed in

- the lateral projections 104 of the blowing head arm 103

(Figs. 7, 18). Omn the under side of the lateral exten-
sion 104 are the ports 219, and in the upper side of the
arm 101 are the ports 220 shown in dotted lines in Fig.
18, which, when the molds are open, will register with

| the ports 219, so that the air may flow into the cham-

bers 210 in the mold-supporting arms or levers, and
flow around these molds as shown at the leit, Fig. 18.
When the mold is closed, the ports 220 will be moved
out of registration with the ports 219, and the air will
be shut off from the chember 210, as ehewn at the right,

into the chamber 190 is the elbow-pipe 194 Wthh con- | Fig. 18.
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Wlth ench bla.nk mold and neck meld there isa blow-

*mgmeld ‘which is shown in Figs. 1, 7, 8, 22, 26. The

blowmg mold sections 230 are pwoted together on the

- . pin 231, which is secured in the hollow bracket 232,
-_deta.chably secured to the hmged frame 233. This
- frame 233 is pweted on the horizontal trunnions 234,

| - which are secured in the two curved brackets 235,
- Figs. 25 and 27,-which in turn are secured to the lower

~ spider 84,
through are adapted to register in one position of the

the mrcatmne are hollow; and the passages 236 there-

parts: (Fig. 27) with the passages 237 in the brackets

R 235 whlch in turn communicate with the passages 238

. formed- in the lower spider 84, and which, as before
- 16

_pressure eupphed through the pipe 81.
. . frame 233 is in its horizontal position, the passages 238, -

deecnbed communicate with a source of air under
When the

" 287,236 register and the air will pass therethrough. As

“the frame 233 turns on the trunnions 234 to the vertical
20

position shown in dotted lines in Fig. 27, the port 239

leading into the paemee 236 will be closed and the air
| | Bhllt Oﬁ |

25

The braeket 232 18 connected to the frame 233 by

..the bolts 240, which engage in vertical slots 241 (Flg
22), so that the bracket may be raised or lowered in

- relation to the arms 260, in order that different heights

of molds may be carried thereon. The bracket is bifur-

| ' - cated and the furcations 242 extend horizontally, and

80

have at.their outer ends the ports 243, which are con-

nected: to the passages 244 through the bracket 232
. and communicate with the passages through the frame,

80 that alr will be delivered through these ports 243, as

shown in Flg 22, upon the bottom of the blank meld

B sectlens when the same are open. Between the fur-

35

cations 242" of the bracket is a horizontal finger 245
(Fig. 1), at.the end of which is formed the vertical

 socket 246 (Figs. 7 and 22), in which a shank 247 is

340

N -""'ada.pted to be secured, carrying at its upper end the.

-bottom plate 248 for the blewmg mold. This bottom

plate is detachably secured in pomtlen in any. desired
 manner, a8 by the detachable eprmg-eecurmg pin 249

_. .-__111 the socket 246, according to securing means for
. plungeraeshowanlg 30.

“The blowing mold and its frame is me‘ved‘l from the

vertical position ghown in Figs. 7 and 8 to the horizon-

© tal position shown at the left, Fig. 1, and in Flge 22
. and 25, by the track 250, secured to the base ring 64
~and supported also on the frame of the carriage at

. points by the brackets 251°.
blowing mold frame 233 1s the vertical socket 252, in

- which elldmgly engages the forked bearing 253, carry-

On the under side of the

o ing at its lower end rollers 254, Interposed between

B 1

- ‘the cross pin 256 and the upper face of the frame 253 is"
. a spring 255. (Fig. 23).
by being properly ehaped will lift the blowing mold

By this construction the track,

3 .-_mth the mold frame, so that the upper face of the blow-

- ing mold contacts the under face of the neck mold
. (Fig. 22); and is held tightly in contact thérewith by

o the tension of the spring 255, which likewise takes vp

60

B ,cleeed by the following mechanism tFlgE 7, 25):—260

any shght inequalities in the treck 250.
‘The gections of the blowing molds 230 are opened and

e are two bent levers pivoted on the pin 261 and slotted

~ at theiriouter ends to engage pins 262 on the blowing -l

65 At their inner ends, they are connect- | mold with the blank therein reaches the point in its 130

mold sections.

The frame 233 is bifurcated as shown, and -

ed together by the toggle levere 263, whmh are In turn

pivoted to the slide block 264. This slide block 264is

eupported by .a slide rod 265, which passes threugh an
aperture in the block and is gu1ded by the bracket 271
and has & nut 266 at the forward face of the slide block.

On the rear face of the slide block and sleeved on the
rod 265 18 a spiral spring 267, bearing at one end against
& shoulder on the rod 265 and at the other end against

the block 264. The rod 265 is pivotally connected to

‘the push bar 268, which in turn is connected to a slide
269, slidingly secured to the rod 269%; having on its

upper side the roller wrist 270, engaging in' & camway

in the under face of the cam ring 95 (Figs. 1, 8), this
camway being shaped -to give the desired in and out

movement to the slide 269 which, through the connec-
tions described, will 6pen and close the meld\ BeC-

tions. It will be observed, however, that the ehde.

block 264 is operated threugh the spring.

The parts being thus constructed, their operation
i8 as follows:—The machine is moved up to the glass
tank by driving the wheels from the motor through

‘the drive connections described, when it will stand

in relation to the tank as shown in Fig. 1. The blank

molds may then be adjusted in proper vertical rela-.

tion to the glass by the hand wheel 58 rotating on the
shaft and the worm wheels 60 The upper frame
work of the machine is rotated constantly by the ver-

‘tical pinion 8 and the drive connections therefrom
This rotation

to the gear ring 87 on the lower spider.
will be in a horizontal plane and without vertical re-
ciprocation as long as the latches 32 are in the upper
position, but when these latches are lowered by the
lever 36 into the path of the shaft 24, the push arms 26
will be reciprocated, and.through the links 27, the
gear segments 29 and the rack bars 30, the upper frame
of the machine will be reciprocated at intervals during
the rotary movement thereof. Just before each blank
mold reaches the point in its travel over the glass tank,
the parts will be in the position shown in Fig. 28, that

is, the blank mold sections and neck mold sections,

Wlll be closed, and the core or plunger 140 will be
lowered threugh the blowing head and into the neck
mold. As the blank mold comes over the glass, the

upper frame will be lowered by the mechanism just

described, until the lower open end of thie blank mold
will either come Into close proximity to the glass, or

~dip therein as shown in Fig. 28. Just at this time, or

just prior thereto, the valve 197 will be opened through
the connections described, operated by a cam on the
ring 99, and the air exhausted from the blank mold,
which will cause the molten glass to be sucked up into

S
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the blank molds to fill the same, and the upper portion

of the blank will be shaped (if a bottle 18 to be formed,

ag in the blank shown) to the shape of the finished bot- .
tle, while the core or plunger 140 will make an initial

blow opening or cavity in the top of the blank. As
the frame travels, the blank mold is raised free from
the glass by the raising of the upper frame work, as the
frame continues its travel, the roller wrist 144 work-
ing in the camway of the ring 98 will rock the shaft

151, which carries the cut-off knife, and this knife will
ﬁret be lowered and then moved across beneath the
blank mold, severing the glass in the tank from that in
the molds, as plainly shown in Fig. 11. As the blank
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', rotation marked station 2 (Fig. 9),
- shaft 151 will be rocked in a reverse direction, with-
rem g thé knife from beneath the blank, and the

mold sections will be opened by the roller wrist |

D 11 werkmg in the camway in the cam ring 96 through
the connections described. As the blank mold .sec-
tions open, the air cennectlene through ‘the porte 219,
220, into the arms 101 will be opened and the air w111

blow onto the blenk mold as long at it remains in the !

10 open position, as shown at the left, Fig. 18. As the

- blank molds open the core or plunger 140 is withdrawn.

by the roller wrist 144 in the cam ring 98 at the time or
before the blank molds open, and the blowing valve
.125 is moved into the position shown in Figs. 22, 24,

1 5 by the roller 128 in the cam ring 97 and the connections
between the two, described. Just as soon as the blank
molds are opened, the blowing mold sections in their

open position are raised by the track 250 to inclose the

blank, as-shown in Fig. 12, and the blowing mold sec-

20 tions are cleeed about the bla,nk by the roller wrist 27

in the cam ring 95 and the connections to the mold

sections, the parts then being in the position shown in
Fig. 22. At the time or just before the blowing molds

inclose the blank, the air supply valve 172 is opened

25 ‘by the lever 173, operated from the cam ring 99, and

alr admitted th;reugh the connections described and

~ through the blowing head into the top of the article,

which is blown to shape as shown in Figs. 14 and .22,

- As the machine travels, at the proper point in its
30

113 are opened by the roller wrist 124, working in the

camway in the ring 97, and the blowing mold opened

by the connections from the roller wrist 270, and as it

lowers to the vertical pOSItIOIl shown in Fig. §, the
The neckmeld sec-

'35 finished article will drop out.
tions and the blank mold sections are then again closed
by the connections described, the blowing valve 125

‘is withdrawn, the plunger 140 is lowered, and the
parts are again put into the position shown for another

- 40

cessive mold.

While 1 -have deecnbed the machine as a Whole ]

including gathering and blowing mechanisms, it is
obvious that my invention, as set forth in the claims,
in its parts will include parts used only for gathering,
regardless of the coéperating blowing mechanism, and
regardless of the shape of the gethermg receptacle or
mold.

45

b

What I claim as my inveetieli ig:—
- 50

thereon.
2. In a glass gathellng machine, a rotary and recipro-
cating frame, and a series of gatheri mg molds thereon.

D5 3. In a glass gathering machine, a rotary and recipro-
catiny frame, and a series of neck melde and bedy blank
molds thereon.

4. In a glass gatheung machine, a series of eectlonal
neck molds, body blank molds, means for opening and clos-

60
rying these parts. 1

5. In a glass "ethermq machine, a retely and recipro-
cating frame, a series of gathering molds therecon, non-
rotating cams reciprocating with the frame, and means for

69

rotational movement of the frame,.

6."In a glass gathering machine, the combination of a

870,664

or therea.bout the | anism for operating and closing the molds, and means for- |

simultaneously bodily reciprocating the .series ef melde 70
and thelr operating mechanism. -

7. In a glass Iermmn' machme, a rote.ry and reclpmea.t-
ing frame and a series of cooperating - gathering blank
moids and blewing molds carried thereby.

K. In a glass gathering machine, the eembinatien of a 79
base, a Iotary frame above the base, the gathering molds

thereon, and means for adjusting the height at Which the
molds on the ‘frame rotate above the base.

p—

0. In a glaes gathering machine, the combination e:t' a
baae, a rotary frame above the hase, the gatheung molds 30
thexeen means foi adjusting the ‘height at which the

travel the air valve 172 is shut, the neck ring sections

0pera,t1011 and the 0perat10n repeated fer eaeh guc-

. i having air paeeawes cemmumcatmg Wlth the ehambe1 in -
1. In-a glass gathering machine, a rotary and recipro- '
cating counterbalanced frame, a.nd the gathering molds

ing said molds, and a rotary and reciprocating frame car-

opening and closing the molds from the cams during the

molds on the frame rotate above the base, and means for
causing the frame to reciprocate. | .

- 10. In a gmee gathering machine, the cembinatten ef a
base, a retely frame abhove the base, the gathering molds 85
. thereon, and means for causing the frame and molds to. re-
ciprocate duung the rotational movement.

11. In a elaes getheung machine, the combination of a
baee slide shafts guided on the base, means for reciprocai-
ing the shafts, and a 1etary frame supported at the top of 90-
the shafts. :

12. In a glass gathering machme the cemblnetmn ef a
hase, slide shafts guided in the base, a base ring supported
on the top of the shafts, a rotary frame supported on the |
base ring and means for reciprocating the sha',fts with the. 9o

| suppor ted parts.

13. In a glass-gathering mac]:nne the eembmatlon of a
base, slide shafts passing thleugh the base, a eeunterbal—- |
ancing device applied to the lower end of the shafts, means
for reciprocating the' shafts, and a rotary mold-carrying 100 |
frame supported at the upper ends of the shafts.

14. In a glass gathering machine, the combination of a
base, slide shafts passing through the base, a 'eetinterb__e.l—'

- aneing device applied to the lower end of the shafts, means
for . reciprocating the shafts,” means for adjusting the 105
heiecht of the shafts relative to the base without detaching
gsaid reciprocating means, and a retary mold—eqnylng
frame on the top of the shafts. - .

- 156, In a glass gathering machine, the. eemhmatlen of a

base, a rotary mold-carrying frame, the slide shafts sup- - 110
pertmg the frame. above the base, -sleeves on the slide
shafts, rack bars thereon, gear segments for reciprocating

the rack bars, and adjusting nuts between - the rack bars

and shafts for the purpose described,

16. In a glass-gathering machine, the combination of a 115
base,.a hollow base ring supported above the base, a rotary:
‘mold-carrying frame on the base ring, and an air supply
connection through the base ring to the rotary frame. -

17. In a glass gathering machine, the comibination of
the base, the sleeve 66, the hollow base ring suppoited 120
above the base and having a guide ring slidingly engaging
with the e_leeve a rotary frame supported on the base ring,
and air connections to the sleeve through the same: into
the base ring and:cenneetiene_ therefrom to the frame.
~ 18. In a glass gathering ‘machine, the combination ,of a 125
base, the sleeve thereon, an air conmection to the sleeve, a
hollow -base ring communicating with{the sleeve, a rotary -.:
frame on the base ring, and a lower spider on the frame

the base ring. . L

19. In a glass-gathering machine, the cembme.tien of
the base, the base ring supported above the base, a central
,post on the base, a eleeve on fhe post to which the base
ring is secured, a rotary frarﬂe supported on the base ring, ,
sectional gathering molds thereon,.cam rings secured to 135
- the eleeve, means for reciprocating the base ring, frame
and sleeve, and actuating connections between the cem
rings and mold sections. :

20. In a glass gathering machine, the cembmatmn of a
rotary frame, the sectional gathering molds thereon, the 140 .
lower spider of the frame, having air channels therein con-
nected with a source of air supply and conduits from the

- air chqnnels to the gathering molds, for the purpose de-
scribed. | -

21. In a elaee ge.thermg machine, the combination of a 145
rotary frame, the sectional gathering molds thereon, the
lower spider of the frame, having channels therein con-

130

series of traveling sectional blank-gathering molds, mech- L nected with a source of air supply, and ?al_ee-eentrelled
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:cenduite frem the ailr che.ﬂnels to the e'athering meld" for" epertured blewlng head, a detachable buehing in the
© the purpose.described. -

22.. In*a: glaee gathering mechine the cembinatien of a.

retar?' frame, the sectional gathering molds thereon, the
lower spider of the frame, having channels connected to a
‘source of. air supply, conduits from the air channels to the
:gathering molds, means for opening and closing the sec-

' ~ tions of the melde, and valves controlling the conduits,

~ opening on the opening of the blenk molds and closed with

10

the cleeing thereof. '
28, In. a glase gathering. machine the combination of a

L _._trereling. sectional gathering mold, levers supporting the
. sections, carrying conduits, and means for opening’ the con-
o ._dnite when the sections are open.

.15
| ...travelingﬁ.eectienel gathering mold, hollow . levers support-
~ ing the sections having connections with an air supply and

R

24, In a glass gathering lnechine the combination of a

having discharge ports adjacent to the mold sec@iene, and

means for cpening the alr supply valve when the-sections
- are-open. . -

25..In'a glaes gathering ma.chine, the combination of a

Sﬁ*ﬁtienal_gethering mold, hollow levers supporting the sec-
- 'tions having discharge ports adjacent to the mold sections,

25

" a ported air supply conduit over which the levers move in
thelr pening and closing movement and ports in the levers
- 'adapted to register with the ports in the cenduit in the.

'epen position”of the levers. |

-26. In a glass gathering machine, the combination of a

" geries of -sectional molds, levers .for opening and closing

30

the molds, air conduits leading to the mold sections in

. thelr open pesitiens and means operated by the opening of
~ the mold sections for opening the air eonduits.

'27. In.a glass gathering machine, the combination of a

serles ‘of sectienal traveling gathering molds, a comple-
mentary eeriee of neck molds, air conduits leading to the
-exterigr and beneath the sections of the gathering molds

 in the open position ‘thereof, and means for holding the
"neek molds closed during all or a part of the cooling pe-

40
| 'blank-gathering mold, means for opening and closing it, a
- cobperative:blowing mold, and conduits earried with the
- blowing meld adapted to direct a cooling current on the-

 blank Incld gections in their open position.

50

_currents on the blank mold when open.

riod of the gathering molds.
28. In a glass shaping machine, the ccmbinntien of a

. 29." In a . glass-shaping mnchine, the combination of a

"':blenk.gethering mold, means for epening and closing it
~ . a hinged blowing mold support, a blowing mold thereon,
- means for: moving the blowing mold into the plane of the.

blank meld and air conduits on the blowing mold support,
huving discharge ports adapted to discharge cooling alir

80, In a glass-shaping machine, a blowing mold, a

'- '_'_hinged supporting armm therefor, having valve-controllied

air chennele therein, means for closing the valve when

‘the meld is in its inoperative position, and for opening it

- when in ite ‘operative position.

60
B __'_threugh the ‘hinge joint, and said joint, which acts as a
valve ‘to open and close communication between the con-

- 81. In a glass shaping machine, the. cembinatien of the

" ,I_ewer spider, having air conduits, the hollow blowing

mold frame hinged on the spider, the conduits of the
spider :communicating with the conduits in the frame

: duit in the spider and the frame.

n 65

 to be projected through the aperture, means for connect-

70
| -'-_tnchnhle plunger adapted to be projected. therethrough

82, In 8 .glass-shaping machine, a blowing head hnving
an. apertule therethrough, a detachable plunger adapted

ing the blowing mold thereto, and means for attaching a

-buehing within the aperture.

33.:1In a glagg-shaping machine, an npertnied blowing
head, ' a detachable bushing secured therein, and a de-

.-~ for the purpose described.

15

- pin is adepted to be projected, and means for varying

84.. In a glass- -shaping machine, the combination of a

:reciprecating head, a pin or plunger detachably secured

thereto, an- epertnred blowing head through which said

.~ the size of epening through the head for pins of different
- eize -

35 In a glaee-ehapine mechlne, the combination of an

aperture projecting below . the head, and a neek mold

engaging the plejecting portion of the bushing.

36. In a glass-shaping machine, the combination of an

apertured blowing head, a detachable bushing on the
aperture projecting below ‘the head, a circular inclined
flange on this projection, and neck mold sections having
complementary grooves adapted to clamp upon this flange,
~ 37. In a glass-blowing machine, the combination of a

traveling. eectienal mold, means traveling with the. mold
for closing said mold including a epring memberﬁwhereby

sald molds are held closed by spring pressure, and whereby

interposed obstacles will not break the actuating devices.

80

90

38. In a glass blowing machine, the combination of

'treveiing neck molds and body blank molds, separate

actuating devices ‘traveling with the molds for closing
the sectlons thereof, and a spring member included in
ench actuating device, for the purpose described. -

39. In a glass gathering machine, a traveling gather-
ing mold, a cut-off knife traveling therewith, and means
for adjusting the knife. for cutting off at the bettem of
molds of varying length.

40, In a glasg gathering mechine, the combination of a

traveling gathering mold, a cut-off knife carried thereby,
means for rocking the shaft, and means for effecting =a
vertical adjustment of the knife in relation to the mold.
41, In a glass-gathering machine, the combination of a
gathering mold, a rock shaft, a cut-off knife thereon, and
means for irnpe.rting a rocking. and reciprcceting maove-

ment to the shaft.

42, In a glass gathering machine, the cembinatien of a
gathering mold, a rock shaft, a cut-off knife thereon, In-
clined guides adjacent to the shaft, members of the shaft
working therein, and means for rocking the eheft to
effect the operation described.

43. In a glass-gathering machine, the combination of a
sectional gathering mold, levers supporting the sections,
a cut-off device for the bottom of the mold carried by one
of the levers, and means for operating the cut-off,

44. In a'glass-gathering machine, the combination of a
blank mold, a pin or plunger for forming an initial open-
ing in the gathered blank, means for inserting and with-
drawing the pin, and means for h'ea,ting the pin when
withdrawn.

45. In a glass gathering machlne, the combination of a
blank mold, a pin or plunger for .forming an initial open-
ing in the gathered blank, means for inserting and with-
drawing the pin, a reciprocating gas nozzle and means
for moving it to the pin when it is withdrawn.

46. In a glass gathering machine, the combination of
the blowing head arm, a blank mold adapted to be closed
beneéath the arm, a pin or plunger for forming an initial
opening in the gathered blank, means for inserting and
withdrawing the pin, the reciprocating blowing valve on

the blank mold arm, and a gas nozzle on the valve be-.

neath the pin in its withdrawn position.

47, In a glass-shaping machine, the combination of a
neck mold, a blowing mold, means for moving the blow-
ing mold against the neck mold and for holding the two
in contact by spring pressure. -

48. In a glass-shaping machine, the combination of a
traveling neck mold, a blowing mold traveling therewith,
means for moving the blowing mold fo and from . the
neck mold, and a spring acting to hold the two together
when in ceepeletive relation.

49. In a glass-shapilg machine, the combination of

the traveling blowing head arm, the blowing head thereon,
a8 hinged frame

the neck mold below the blowing head,
traveling with the blowing head arm, the blowing mold
on the hinged frame, a camway for raising and lowering
the hlowing mold to and from the neck mold, and a spring
roller on the camway, whereby the blowing mold will be
held in contact with the neck mold by spring-pressure.
50. In a glass-shaping machine, the combination of a
rotary frame, a neck mold thereon, a hinged frame on the

rotary frame, a sectlonal blowing mold carried at the

outer end of the frame, a camway for ralsing and lower-
ing the mold to and from the neck ‘'mold, and means for

- opening and closing the blowing mold.
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| rotary. frame, a neck mold thelcin the traveling, hinged

8 '.

51.-In a‘glass-sha'ping machine, the comlgiﬂatioﬁ of a

rotary frame, a neck mold therein, a hinged frame on the
rotary frame, a qecticnal blowing mold at the outer end
of the hinged frame, a camway for raising and lowering
the blowing mold to'4nd from the neck mold, a stationary

cam about which the rotary frame revolves, -and means

operated froin- the staticnmy cam fcr opening and closing

- the mold sections.-

52..In 8 glass- shaping machinc, the ccmbmaticn of a

rotary -frame, a hinged frame thereon, a sectional blowing
mold on the hinged frame, meang for raising and lowering

the hinged frame, a slide block .on. the rotary frame,
means for operating the slide during the travel of the
rotary frame, and connections from the slide for opening

and closing the mold sections. -
53. In a glass shaping machine thc ccmbmaticn of a

blowing mold frame, means for raising and lowering it,

a sectional mold thereon adapted to be moved to and.

870,664

from the ncck mold, and means. for cpcning and closing 20

thc mold during the travel thereof.
94. In a glass- shaplng machine, the traveling, hinged

" Dlowing mold frame, means for raising and lowering it,

a hlowing mold section supported on a picot in the frame,
levers independent of the support for opening and closing
the mold sections, and a sp1ing in the actuating dcvice

-for the levers.

- 56, 'In a glass shaping machine, the tlaveling hinged
blowing mold® frame, a bracket adjustably. supported at
the outer end
pivoted on the bracket.

a

In testimony whereof I affix my cignaturc_'ln prcscncc

of two witncsses | |
. WILLIAM EMIL BOCK.

Witnesses : -
RAYMOND T. (ARRISON,
Y¥RED WM., GUESE, Jr.

thereof, and . the scctional blcwinw mold
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