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- elevation of

~One of the molds partiy open.
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-mold looking

“is a top plan view of Fig. 1.
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Ao all whom it may concern.

Be it known that I, JuLIus PPROEGER, a ¢iti-
zén of the United States, residing at Pittsburg,
in the county of Allegheny and State of Penn-
sylvania, have invented or discovered new

and useful Improvements in Apparatus for

the Manufacture of Glassware, of whieh the

following is a specifieation. -
Inthe dccompanying drawings, which make

part of this specification, Figure 1 is a side

vertical section,

tail views, Fig. 2 being’

L

horizontal section of {he neck.end of the
upwardly. Fig. 4is.a detail
view of a modified construetion. of bottom
for the mold, and Fig. 5is a vertical sectional
view of the valve for controlling the travel-
ing botlom shown in Fig. 1.
zontal section on the line VI ViLof Fig. 1,
showing the rotating mechanism and the
mechanism for moving the traveling bottom.
Fig. 8, Sheet 3, is a longitudinal section on

~the line VIII VIII of Fig. 6, the suction de-

36

rotary

vice being in communieation with the mold-
cavity. FKig. 9 is a detail sectional view of
the mouth of the suction device. Fig. 10 is
a vertical sectional view of the foot of the
mold - earrying standard. Fig. 11,

- Sheet 4, is a'front elevation of the machine,

35 ¢ OTLL
- showing the cam -

; 40_‘

45

the parts beingin the same position as shown
In ' Fig.”1. Fig. 12 is a detail view of the
upper portion of the mold-carrying standard,
_ grooves for reversing the

inolds and the cam-grooves for tilting the
Fig.

s &

cup. ' Fig. 13 is a plan view of Big. 12.
14, Sheet 5, is a detail vertical
part of the apparatus, showing the mechan-
i1sm for operating the traveling. bottom, the
mold, and a

ported different] y
travel. with the traveling bottom. - Fig. 15 is
a vertical section of an apparatus of mocdi-
ﬁed,_-eﬁnstmcL-ign, showing the parts as they
are just after {he sucking of the
161s a horizontal section on the line XVIXV]

my improved mé#chine, partl yin
- Iigs. 2,73, 4, and 5 are de-
& top plan view of
: Fig. 3 is a-

Fig. 6, Sheet 2,
 Kigi 7is a hori-

section of a |

blow-head, the latter being sup- .
| from the dewvices of the
preceding figures in that it is arranged to

blank. Fig.

'So far-as

‘devised and in

151

4

cavity in the blank of. Fig, 15.

‘thereof. Fig. 25 is a

cheaply, and of perfect form.

of Fig. 15. Fig. 17 is a vertical section of
the mold of Fig. 15 in reversed position with
the bottle blown to final form. Fig. 18 is a

detail side elevation of the lever mechanism

for operating the valve which controls the
lowering of the cup in which the gathering of-

19 is a horizontal sec-
XIX of Fig. 15.

glass is placed. Fig.
tion on the line XIX

controls the movement of the bottom and
which supplies the air for blowing the initial

Sheet 6, is a side elevation, partly in vertical
section, of apparatus like that of rig. 1,
modified in such
atter being partially formed in the molds 21
are trausferred to other molds 86, in which
they are finished. Fig. 22 is g top plan. view
of the apparatus shown in Fig. 21.
Sheet 7, is- a sectional
modified machine. Fig. 24 is a plan view
horizontal section on

the line XXV XXV of F

Fig.”
20 1s a horizontal section of the valve which

Fig. 21,

manner that the blanks

Fig. 23,
side elevation of =

ig. 23, and Fig. 26

50

55

60

70

is a detail section of a suction deviee of modi-

fied construction, -
- The purpose of Iny invention is to provide
a means of manufacture whereby articles of
hcllow glassware can be formed rapidly,
By its use I
am enabled to dispeuse with
heretofore necessary to be employed and re-
duce the cost of manufacture to a minimum,

this apparatus shows the first practical ma-
chine that I have known for
thesameindistinetion from manual processes.

In the accompanying drawings I show the

preferable formn of apparatus in,x?'hie_h my
invention can be practiced; but it will be
| upderstood by those skilled in the arf thatthe

Same may be modified in various ways with-
out departure from the principles of my in-
vention as defined in the broad elai ms of this
specification. In faes, I myself have already
some instances built alterna-

tive apparatus for accnm plishing several of
the stops of the present process. .. -
On Sheets 1 to 4 of the drawings I show a
movable (preferably rotary) mold-earrier 2.

narrow-necked ware is concerned,

manufacturing

muach labor
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mounted in a vertical standard 3, which is’

rotatory around a fixed post 4, forming part.of
the fixed frame structure 4 of the machine.
The standard may be stepped on ball-bear-
ings 5 and provided with adjusting devices 6,
by which it may be adjusted and the mold-
carrier held level, go that the molds are kept
in-truly vertieal positiocns.

To rotate the standard 3 in step-by-step
fashion, I may ewmploy a hand-lever 7, piv-
oted at 8 to the base of the machine and
connected by suitable méchanism, preferably

'a link 9, slide 10, link 11, lever 12, (pivoted

20

engage the detent from the

3°

35

40

. erably reversed

3%

-and to cause each

at 12',) and link 13, to a loose ring 14, carry-

ing a spring-pressed pawl 15, which engages .

ratchet-teeth 16 on the standard 3. The
stendard normally may be locked by a detent
17, adapted to.engage in succession notches
18 on the standard or on a ring 19 fixed there-
to, so that during the periods when the blank

is being formed the mold-carrier may be held

rigidly. The parts are preferably so arran vad

that the act of moving the hand-lever 7 into |

the position shown in Figs. 1 and 7 shall
cause a cam-surface 20 to engage the detent
17 or'a projeciion 17" thereon and shall dis-
y standard, so that
when the lever is drawn back the standard
and mold-carrier will be free to be vevolved
thereby. At each operation of the lever the
standard and mold-carrierare turned through
a partial revolution, in the construction illus-
tratet through an arc of sixty degrees.
The mold - carrier 2 consists of a frame
having several (in the drawings six) molds
21, journaled thereon on axes 22, which are
opposite or nearly opposite to the middle of
the length of the mnold-eavity. - Although not
indispensable, this relative location of the
axis to the- center of the mold 1 consider
highly important, as it greatly reduces the
tendency of the blank to swing laterally in
ihe mold during the mold’s reversal and less-
ens. the danger of the free portion of. the

blank becoming attached to the side walls of

At acer-
period of travel of each nold it 1s pref-
{n position—turned through
on2 hundred and eighty degrees—by suitable
mechanism, which mmay comprise cam-guides,
preferably grooves, 23, Figs, 8 and 12, formed
on a head 24 of the fixed post 4, and at .a
point 23’ the guides are shaped in tlie man-
uer of an open switch, so as 1o deflect the
projections or rollers 22’, which extend from
the journals of the molds into the guides,
projection to exchange po-

the mold, thus ruining thearticle.
tain

- gition with the other, (the upper projection

60

to enter the lower guide and the lower pre:
jection toenterthe u pperguide,) thus quickly
reversing the mold. - |

The molds 21 are of Suitable.construction,
preferably divided vartically into two parts
and open at the ends. The interior in the
construction shown in Kigs. 1 to 14 is of the

shape of the bottle tobe formed therein, and

744,006

at the Iieek end of the mold is a ring 2s,
which is held by the mold-sections,-as ex-

plained hereinafter, and is of proper form to
shape the neck end of the bottle.

In the operation of the mechanism shown |

in Figs. 1to 14 a gathering of glassis dropped
into the mold, the neck end of which is down-
ward, a head is brought into conlact with the
neck end of the mold, a suction is created,
so as to draw the glass into the neck portion
of tho matrix and to shape the neck of the
bottle, air is then preferabiy blown into the
nack through the nose of the head, which pro-
jects into the glass, and in this manner a
prelimipary cavity is formed in the blank.
The head is then lowered and the iwrold-carrier
rotated to bring the mold to a second station,
during which motion the mold is inverted.
At the second station a boftom 1s applied to
the mold and the blank is freed from the sides
of the mold while still supported by the neck-
ring 25 and is allowed to elongate by gravity
“to tho extent desired, the mold-carrier is ro-
tated one step mory, a blow-head is then ap-
‘plied to the mold, and the glass blank is ex-
panded within the mold, preferably to 1its
tinal form, or the glass may be blown up to
finished form at ‘any subsequent station to
the sucking-station. I will now describe the
means which I have devizsed for performing
these operations. |
First. . The cup
inio the mold.—I1f desired, the aathering of
glass may be dropped directly from the gath-
ering-tool into the open end of the bottle-
mold, which at the first station A is neek
downward; but I prefer to employ a cup 26,
in which the gathering 1s received and from
whieh it is delivered into the mold. Thecup

28, which extends. radially from the post 4
| and is adapted to swing horizontally around

for inlroducing the glass'

26 has a shank 27, journaledon a bracket-arm-

70

73

80

go

95

100

10§

the same concentrieally with the mold-carrier -

2. Toturntheshank 27,

or guides 29, which are formed on a curved
plate 30 on the bhead 24 and receive projec-
tions or rollers 27’ on the shank. As the
| bracket-arm isswungaround the post 4 these
l projections are guided by a switch-itke por-
‘tion 29’ of the grooves, Fig. 12, and tarn the
<hank and the cup through a half-revolution.
| The parts are s0 arranged Lhat
iq thus inverted its mouth shall be directly
over the mold 21 at the first station end A,
(shown in Figs. 8§ and 11,) and in order that
the motion of the cup while it is being in-

verted shall be in the na ure of a planetary
motion or eccentric sweep I place the cup
out of line from the axis of the shank. It is
preferable to employ means DYy which the
class when introduced into the cup wmay be,
held at the

this purpose I prefer to use suction, and a
convenient way of effecting this is'to form at
the bottom of the cup a chamber 31, sepa-

l

[ employ cam grooves

110

_’115-

when the cap

12§

base thereof until the cup has .
been completely inverted overthe mold. For.

130




- 744,008

rated from the cup by a pez femted movable
bottom 32. ‘T'he chamber 31 has an air-inlet
33 and an air-outlet 34, and the construction

‘18 such that when the cup is moved to its in-

verted position over the mold at the station
A the outlet will be closed , preferably by com-

~ing inio contact with a Spi‘mﬂ' -backed plate

10

i5

20

25

39

21 directly beneabh Lhe same,

or stop 39, Figs.1and 11. When the cup is
in its npught position, (shown in Fig, 12,)

the gathering of glass is placed in it, and the a
~air blown through the pipe 33, and therefore |
. throngh the chamber 31,

mduees suction
which nolds the glass upon the bottom of the
cup. Then by a handle 36 or other conven-
ient means the operator swings the bracket-
arm 28 horizontally, thus brmﬂ'mﬂ' the cup di-
rectly over the mold at the %tatmn A and in-
verting it. The closing of the air-outlet of
the chamber 31 by the plate 35 stops the sick-

ing action and creates an internal air-pres-

sure which moves the babtam 32 of the cup

inwardly toward the cup - cavity and dis- |

charges the gathering of gl&ss into the mold
The cupisnot

only a convenient means for delivering the
glass to the molds, but it also serves another

important function in that it chills samewhat |
the gathering of glass at the end which is to |
form the bottom of the bottle, and thus gives | ing been ‘brought to the mold,
fplamed the next operation is to cause 4 sue-
‘tion which will draw the glass down into the

I neck-cavity, and thus form the neck of the

to the onter skin or surface of the glass at

that point sufficient strength to hold the zlass
together and preventit from flowing too freely
or being perforated by the bhmt of air which

18 afte-rm ard blown into it.

335

- Within the scope of my znvéﬁtmu as bmad l v

" claimed other means for surface- Ghllhﬂﬂ" the

| s
45
30

55

6o

employed, as will appear in the desecription

of some of the modifications of my apparatus.
The cup is also of use in that it gives a pre-
liminaryshaping to the g athermﬂ' of the glass,
and delivers it to.the mold in tha form and
condition best smted for tha subsequent Gn-s-

erations.

Second. The head by which. the gfms s
- sucked and blown.—Beneath the first station
provided with suitable
means for "bringing it into commumcatmna, 4
For the lat-

A 18 the head 37,

with the neck end of the mold.
ter purpose I prefer the following mechan-

cuide 38, carrying a vertically-movable ¢yl-.|
inder 3‘} at the upper end of which is the.
(Shown in detail in Fig. 9.) - The
- head has a central nose 40, adapted 1o fit |
within the ring 25 and to enter the mouth of -
the glass blank which is formed around-it.
This nose is preferably provided withan in-

head 37.

wardly-seating valve 41, backed by a spring

42 and adapted to be unseated by pressure -

of air introduced through a pipe 43, which

mmay be connected with aholderof com pressed-- |

alr, but which I prefer to-econnect with a

snmll hand-pump 44, operated by lever 45 ) 1
i ted Hnes in. Fm' 8, although thersame may be

and adapted to delwer a known volume of
air at each stroke of a handle 5.

Around | larger or s:mllel

‘the nose 40 18 an shnular :;mhlon -port -16
whiceh when the head is in contaet with the

mold communicates with the interior of the
cylinder 39 by the passages 46" 46" and with
the mouth of the rings 25. The eylinder 39

is earried’ by a bmﬁket 47, secured to g sec-

ond cylinder 48, the lower head of which is
secured to the hallow piston-rod 49 of a pis-
ton 49’ within a third- gylinder 50. The cyl-
inders 393, 48, and 50-are arranged in line,

and a central post ‘51 extends thmucrh the
‘eylinder 50 and through the piston- rod 49 to

the end of the eylmder £3 when the latter is
at its lowest position. A stem 52 connects
the pistons 39’ and 48’ and passes‘through a
stuffing-box at the head of the e¥iinder 48.
In ﬁrder to bring the head 37 to the mold 21,

| fiaid, mefarab]y compressed air, is admitted

into the cylinder 50 by Gpemtmu of a valve

53, moved by handle 53', the effect of which |

is to raise the piston 49, with the cylinders 48
and 39, and to bring the parts into the posi-
tion shown in Fig. 8. . The valve 53 is suit-
ably conneécted with the port of the cylinder
50 by a pipe 54,asshownin Figs. 1, 8, and 11.

-3

75

80

90

Third. The suckmg of the glass inte the |
neck of the mold.—The glass having been in-

troduced into the mold. and the head 37 ha.v-
&S above ox-

bottle. This suction, which is preferably

9%

ICO

produced as soon as posmbia after the intro-

duection of the glass into the mold or simul-

taneously ther ewith, takes place through suc-

bottom portion of the bottle-blank may be | tion-passages 46’, which are prefembly very

‘narrow, so that thev will permit the passageof
Various -

l-means may be employed for creating a sue-

‘tion;
'ward motion of the piston 39'.
| controls the admission of compressed air into
‘the c¢ylinder 48 and is preferably adapted.to
‘be unseated by contact of a stem 56 with a
stop 57 when the eylinders are moved to brmg

the head to the mold 21..
thus unseated, the air passing into the eyl-
-inder 48 moves back its piston and threngh
the rod 52 retracts the piston 39', creating in:
' the eylinder 39 a partial vacuum, which acts

-ism: Between suitable posts or standalds-_

consfitating part of the framework 4’ is a ‘through the passages 46’ and the port 46 and
| sucks the olass down into the ring 25 and

around the nose 40, thus shaping the head of
the bottle. - |

air, but will exclude the glass

but I prefer to accomplish it by back-

When the valve is

- Fourth. Tka blowmg aj 1he pmlzmma?y

-cmzty in the blank.—The next operation is
:prefera.bly the forming ofa preliminary cavity
inthe blank. Teo do thﬂ while the mold is

at the station A, as shown in Fig. 8, the op-

‘A valve b9

10§

110

115

120

125

erator gives a. stroke to the lever 45, thns op-

erating the puwmp 44 and delWermg through

the nose 40 a jot of di#¥ of measured volume,
which unseats thevalve 41 and blows a cavity

13

in the blank; substantially as shown by dot- -

Thl‘i campletes the oper-



4.

ations at station A. The head is then re- | the bottom59 has been applied to the mold

moved from the mold by operating the valve
53, 80.as to exhaust the air from the eylinder
50, whereupon the piston 49, with the cylin-
ders 48and 39, will recede from:the mold, the
cylinder 48 being conneeted with its exhaust-

- port 58 by the retraction of the stem 56 from

10
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.+ +-the eylinder 61, the inovible bottom is drawn
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- station C, the bracket 60 and the movable

60

6s

the stop 57. - When ‘the ‘cylinders 48 and 39
recede, their pistons are supported by the
stem 51 and arethus broughttothe endsof the
cylinders. .Thecup 26 -being then or having
been previously drawn back from the mold
21 into its initial position, the mold is ready.
to be brought to the second station B. This
I effect by moving the lever 7 so w.s to turn
the standard and mold-carrier, and in mov-
ing to station B the mold is inverted by the
cam guidesorgrooves 23,asalready explained.
~ Fifth. The operation of the mold-bottom.—
The traveling bottom 59, Figs. 1, 7, and 11,
is of suitable shape to fit the bottom of the

‘mold and is carried by ‘a brackei 60, jour-

naled on the standard 3, so thatit mayswing

radially thereon and may capry the bottom

back and forth between the third or blowing
station Cand thesecoudstation B. The bot-
tom" is veriically movable, preferably by a
piston 61', Fig. 14, to which it is connected
and which works in a cylinder 61. This eyl-
inder is operated by an air-pipe 62, con-
trolled by a valve 62', which for convenience
is preferably placed on the handle of the lever
7. When the valveis operated toadmitair to

thereby away from the mold, and its reverse
motion toward the mold may be acecomplished
by a spring 63, which acts when the air-sup-
ply is cut off froin the piston 61. As a con-
venient means for swinging the bracket 60,

80 as to carry the mold-bottom between the

|
',

stations B and C, I' may employ a forked le-
ver 64, pivoted to a bracket 65 on the frame
of the inachine and connected by a link 66
and arm 66’ with the slide10, which, asabove
explained, is moved by thelever 7, The con-
sequence is that when the lever 7 is moved
to the left for thepurpose of moving:the pawl
15 to got a new bite on the ratchet 16 the
bracket 60,with the traveling bottom,is swung
from station C to station B beneath the mold
at the station B, the valve 62’ is operated so
as to permit the spring 63 to raise the bottom
to the mold, and when the operator draws
baek the lever.7, 8o as to turn the mold-car-
rier and to bring the mold from station B to

bottom will travel with the mold to station C,
being actuated by the lever 7 through -the
slide 10 and lever 64, -
Sixzth. The freeing and elongation of the
body of the blank.—Shortly after the mold has
been inverted and has come to station B the
sides of the blank are freed from contact with

the mold-and the blank is allowed to elon- |
gate by gravity, so as to approach the ver- ;

tical dimension of the finished bottle." . I ef-

by opening the mold - sections, leaving the
blank suspended within the neck-ring. The
mold-sections are opened by moving the sec-
tions slightly on their hinge; but it is de-
sirable that when this is done the neck-ring
by which the blank: is supported shall be.
maintained in substantially central position
between the mold-sections in order that the
lass shall not come in contaet with the walls
of the mold on either side. For this purpose

2 and 3. The neck-ring of the mold is divided
in sections 25 25' on the same plane as the
sections of the body portion of the mold. The
ring-section 25 is joined to one of the moid-
sections 21’ by a loose connection consisting,
preferably, of a stud 67 on the neck-ring,
which extends through a L -le in the moid-
séction and permits independent motion of

the mold-section. The other ring-section 25’
nas a like loose connection 68 with the mold-
section 21, permitting a slight independent
motion of the latter. The ring-sections 29
and 25’ are supported in a countersunk seat
at the end of the mold-sections and are pro-
vided with a friction-eateh, which may con- -

7_0

75

I prefer to use the mechanism shown in Figs.

89"

the neck-ring to the extent of the distance
between the head of the stud and the sideof -

go

95

sist of a rod 69 on the one bearing against an

arm 69’ or e other and which serves to hold.
the ring-secu.ons together frictionally and to
oppose a slight resistance to their separation.

of themold, the workman seizes the handle 70,
disengages thereby the catech 70', by which
the mold-sections areheld together,and moves
the mold-section on its hinge 71. "The section

25' until the end of the loose connection 68 is
reached, whereupon it will draw the ring-sec-
tions 25 25’ with it until the exd of the loose
connection 67 is reached, at which time the
workman ceases to open the mold. The ring
is then midway between the partly-opened
mold-sections, and the glass blank suspended
from the ring hangs vertically centered in the
middle of the mold-cavity without touching
either side. (See Figs.2to14.) During these

the separation of the ring-sections 25 25"

glass blank elongates under the influence of
gravity, and when it reaches the desired

blank reaches or nearly reaches the bottom

59, the mold-sections are again closed around

the blank. Meanwhile the mold-carrier 1S
turned, as above desecribed, so as to carry the
mold to-the third station C, and in this mo-

tom 59, which remains in place at bh:ﬁ;ﬁnd_af._‘_
the mold. - ; - 2

‘Obviously the friction-?catclf -abo{?e-dq-; s

21 moves outward freely from the ring-section

 fale

In order to free the glass blank from the sides -

10§

I10

115

operations_the friction-catch 69 69' prevents

While the mold is held thus partly open, the

120

length, preferably when thé bottom of the
125

tion it is accompanied by the traveling bot- -

130

seribed does not interfere with the complete

opening of the neck-sections when it is de-

fect this preferably at or immediately after | sirable to remove t,h_:e' tinished bottle. -

—
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Seventh. The blowing r_)f ithe blank to fnai’ Ispec:ﬁcatum are not limited thereto. Oneof
Jorm.—In line with the cavity of the mold at | the most important savingz of the machine is
the third station C is a blow-head, which in | the complete formation of the neck by suck-
Figs. 1 to 13 is shown as mounted statmnary i 1ng without the costly reheating and hand-
on a bracket 72, projecting from the frame4.. | ﬁm&hmﬂ' of the same.

This blow-head 73 is arranged to be moved | TThe modsﬁed traveling blow: ];earZ of Flig.
into contact with the mold, preferably by be- | 7, —In Fig. 14 I show a modlhca’uon of my
ing connected to a piston 74, movable in a | invention in which the blow-head 73* travels
eylinder 75, and has extending through itan | with-the movable bottom instead of bLeing
alr-passage which terminates at the lower.end- mounted in stationary bracket, as above

of the blow-head and is closed by a valve 76, | deseribed. For this purpose a bracket 79 is |

the stem of whichis earried by the blow-head. | extended from the hragket (0 of the movable
The blow-head has a slight longitudinal [bottom,and the eylinder 75* of the blow-head
movement on the piston 74 and when it 18 }1is mounted thereon. Otherwise the epera-
brought into coutact with the mold it will un- | tion and construection are as above deseribed;

seat the valve 76, so as to admit eompressed { but the blow-head may be broughtdown upon

air from the c)»hnder 75 to the blow-head and | the mold either at the station "B or at any

thence into the interior of the glass blank. | time between the stations B and C, and the

20

20

35

The compressed airis supplied from the pipe | air may be admitted to expand the blank
77, controlled by the valve 53. When the | when desired.

mold is brought to station C, the operatm The modified mold- hotton af Flig. j.—In
manipulates the valve so as t0 admit air to | Fig. 4 I show a mold-bottom 59%, which does
the cylinder 75. Thereupon the piston 74 is not travel with the mold, but is Opemteﬂ by

depressed, the blow-head is brought to its | a stationary cylinder 80. . Such eylinder is

sead on the end of the mold, the valve 76 is | fixed under the blow-head at the station C,
unseated, and the eom presaed air passes into | or the blow-head may be set over the mold-
the mold and expands the glass blank into | carrier at tbe station B, in which case the
the forw of the finished bottle. The air may*
then be cut off from the eylinder 75 and the:
latter connected with the exhaust, where-
upon the blow-head will be drawn back by a
retracting-spring 78. |

Lemoving fintshed ware.—The mold-ecar-
rier is then moved one step to carry the mold |.
to the fourth station, and atthis stationoron.
the way thereto the mold may be completely .
opened, as shown at D in Fig. 6, and the
lass bottle removed and taken to t-he anneal-

station I3. Such stationary or non-traveling
bottom may be employed in the hmmlfacture
of some articles of glassware; but in some
cases the traveling battmn i3 necessary, and
I believe it to be dlwm:a preferable. |
The su_pj:alemem‘al blowing-molds of Figs.
21 and 22.—In blowing some kinds of glass-
ware, espeezalljy long bett es, it is desn*able
to blow the biank ne..fuly to finished form in
one mold and then to expand it finally in a

ing-oven without any further shaping or ma- | second matrix or mold either by removing 1
nipulation of the neck, such as has been re- | the blank from one mold to another or other-
quired heretofore in making bottles, for the | wise surrounding it byaaeeond matnx after

40

neck will have been or may have been com- | its initial sha,pmg In Figs. 21 and 22 Ishow
pleted by the sucamﬂ' of the glass into the | convenient means by whicéh it may be done.

mold at station A, | Asthe mold-carrier pro- | At or near the station C, I employ a second
ceeds the mold under consideration is again | mold-carrier3l, arrantred toberotated around

‘inverted and brought into the position shown | a post 82 by suitable gearing 83, connected”

- At B in Fig. 6, its neek end then beingdown- | with the rotating standard 3. On the post

35

6o

ward, and in this position it travels unml 1t 82 is a second blow-head 84, which may be

reachea again the station A. consirueted and arranged snmlarly to the
I'have ew{pla.med above the opemtion of the blow-head 73, above described. . The molds

apparatus in making a single bottie, describ-
ing the steps which are performed at each of | excep t that the body portion of the matrix-
the several stations; but it will be understood I eamty has not the form of the finished bottle,

that throughout the working of the machine
these steps are being carried on at once in | duced, and the neck-ring 25° has a handle

_stationary bottom should also be lncated at

21 may be ecustuu,ted as already described

but is of the shape. of the blank to be pro-

75

8¢

95

10§

110

115.

two or more molds at Lhe stations A, B, and | 85, adaptmw it. to be lifted from the mold. o
C—that is to say, while one mold IS bemﬂ' WTith this form of my invention after the.

charged with glass at the station A a second blank hias been Dlown at station C, as above

mold is at tho station B and a third mold is | deseribed, the mold is opened, the neck-ring

at the station C, where the blank is expand- |is lifted so as (o take the blank out of the

ed into final tmm In some cases, however, mold 21, the article is then transferred to a

- where not much %tzetchmﬂ is required ‘bhe | mold 36 - ‘on the carrier 81, and by the rota

65

blank may be blown up at station B. Itwill | tion of the latter carrier it is brought under

be understood, howev er that while this mul- | the blow-head 84 and is there blum n into its

tiple operation of the machine is claimed by | final form, a.ftel whieh it may be removed
me- ﬂpecrﬁmlly the broader claims of this § and annealed.  This constr uction ‘gives

-

f:; 5

135'
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greatér Mtbuﬁh‘l&han if both blbw—heads- were-

arranged withthesame mold-carrier,although
this plan is feasible. | '
The modafied consilruction of Figs. 15 fo
20.—In the modified construction shown in
- Figs. 15 to 20 there is a matrix in which the
‘body of the blank is initially formed, the ma-
- trix being afterward removed from the blank
and another matrix in which the blank is
blown to final shape is substituted therefor.
In¥ig. 15 I show the mold 21 at the station
A, at which position it i3 neck downward and
18 mounted on its8 carrier in the same manner
as described with reference to Figs. 1 to 14,
being in engagement with a head 37, which
also may be constructed as above described.
The other end of the mold contains a matrix
or telescoping sleeve-body-blank mold 87, the
1nterior of which is of the initial shape de-
sired for the body of the blank and which is
arranged -to be movable into and removable
from the mold at the station A. For this pur-
pose I may employ cylinders 83, whose pis-
tons 88" are eonnected’ with the matrix-sec-
‘tion 87 and ‘are adapted to move the same
into the mold 21, their removal being effected
by a counterbalancing weight or spring 89,
connected with the pistonsby a lever.90. The
valve 91 of the cylinders 88 may be operated
independently; but it is preferably operated
by the motion of the lever 7, s0 that when the
lever 7 is moved to bring the mold to the sta-
tion' A the cylinders 88 will immediately
- move the section 87 into the mold-cavity. For
§5 this purpose I may arrange the valve-lever
92, Fig. 18, so that it will be engaged by a pro-
jection 93.on the link 9, which is connected
‘'with and moved by the hand-lever 7. When
the cup 32 is not used, the gathering of glass
¢o 18 dropped from the gathering-tool directly
into the mold, and in order to accomplish the
chilling of the bottom of the gathering, which
in the construction of Fig. 1 is performed b;
the cup, I'may employ a-movable end piece
¢8 94, adapted to be moved by snitable means,
~ preferably a cy..nder 95 and piston 95, into
the end of the matrix-section 87.  The valve

ile

&3

2%

? :

96 by which the eylinder 95 is controlled is
shown in detail in Fig. 20 and preferably has
jo ports 95* and 43%, which lead, respectively,
~ to the cylinder 95 and to the nose 40 of the
head 37, the valve being so arranged that it
will successively cause the approach of the
bottom 94-to the mold and the admission of

J§ 8ir to the nose 40. The operation is as fol-
lows: The lever7 having been moved to bring
the mold 21 to station A, the valve 91 is op-
erated, as- above explained, so as \to intro-

- duce the matrix-section 87 into the ll:mz_gld 213
bo the gathering of glass is then d'toﬂped— into
the mold, and by suction, as above ¢xplained
with reference to Figs. 1'to 14, tie glass is
drawn into the neek portion of the mold-cav-
ity. The valve 96is then moved 80 as;sue-

) cessively ‘to close the cavity of the matrix-
- section 87 by bringing the bottom piece 94
thereto,and then toadmitairto the nose 40 the

|

!

&
*
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air passes into the glass blank and forms an

initial cavity therein, expanding it within the
matrix -section 87 and chilling slightly the
surface of the glass by bringing it into con-

tact with the end piece 94. The valve 96 is
then reversed 1o exhaunst position, and the

lever 7 is pushed back to get a new grasp on
the ratchet of the standard 3. This causesa
reversal of the valve 91, turning it also to
exhaust position, and thereupon the counter-

weight 89 raises the pistons 88', and by en-

gagement of a cross-head 97 on said pistons
with a stop 98 on the piston 95 the matrix-
section 87 and the movable end piece 94 are
moved together out of the mold. The head
37 is retracted, as above described, and the
operator then moves back the lever 7, so as
to advance the mold -carrier to invert the
mold and fo bring it to a succeeding station,
which is illustrated in Fig. 17. "The mold is
then bottom side down, with the blank hang-
ing suspended therein from-the.neck. A fin-
ishing mold-section 99, whose matrix is of the
shape of the body of the finished bettle, is
then raised by suitable means, preferably a

eylinder 100 and piston 100, so as to inclose

&

the lower portion of the blank, a blow-head
73 is brought down upon the mold, and airis

blown therethrough, expanding the blank

within thesection 99 and forming the finished
article. If desired, the finishing mold - sec-
tion 99 by obvious modifications may be in-
serted without the mold-carrier. After the

‘blowing of the blank the mold-section 99 and

-

the blow-head may be retracted, the mold-
cairier advanced, and the glass bottle re-
moved. The mold-section-99 is preferably
made of a single piece, not sectional, and

when so constructed should be prcovided with

an air-vent 101. |

The modified apparatus of Figs. 23026.—

In the apparatus of Figs. 23 to 26, although
many of the essential features of the appa-
rafus above described are.employed, the ap-
paratus is modified in various ways. For

example, the cup in which the gathering of
glass is placed is not tipped to discharge the.

glass nor are the molds inverted during the
formation of the article. . To move the molds
103, I employ a rotary standard 102, mounted

upon & central shaft or step and carrying the

molds, which are arranged around its periph-
ery, as shown at A B C D in Fig. 24. This
standard is driven by .a pawl-and-ratchet
mechanism 104 (illustrated in Fig. 3) and op-
erated by & hand-lever 105 or otherwise, 80
that at each operation of the ratchet the
standard will be turned one step—in the con-
struction illustrated one-fourth of a revola-

tion—there being four molds on the sleeve.
Beneath the station A, in which the neck of

the blank is formed by suction, is & movable
(preferably a rotary) table 106, earrying a

75
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105
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series of cups 107, adapted to receive the

eathering of glass. - One of these cupg is’

shown in section in Fig. 23. It hasa matrix-.

cavity in which the glass is received and a
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base composed of a plug 108, fixed to the
body of the cup and formed with an alr-pas-
sage or alr-passazes 109 of small size adapt-
ed to admit air to the interior of the ma-
trix when suction takes place. The plug
and the body of the cup may be made in a
single piece. The cups have stems 110, by
which they may be raised vertically into the
mold - cavity when they are sucecessively

‘brought thersunder by rotation of the table,

and to lift the stem T use a. pusher-rod 111,

adapted to be raised by a foot-lever112. The ]

table 1006 is mounted on a vertical shaft or
stem 113 and 18 rotated simultaneounsly with
the rotation of the standard 102, .preferably

by engagement of a friction-wheel 114 on said l

standard with the periphery-wheel of the ta-
ble.

The molds 103 are open at the bottom

to permit insertion of one of the cups, and

the upper part of the mrold-matrix has the
shape desired to be given to the end of the
blank formed therein. Above the mold, at
the station. 4, is a blowing apparatis com-
prising & hollow stem 115, carried by a verti-
caily - moving head 116, which is movable
doewnwardly, so as to bring the stem 115 into
the matrix- of the mold. As a convenient
means of effecting this motion I may mount
the head 116 in a eylindrical casing 117 and

fit a pin 118 on the plunger on an inelined

groove 119 in the casing, so that when the
head is turned by a handle 116" it will also
be caused to move vertically. To produce

the exhaustion of air by which the suction

i1s caused, I make the head 116 tubular, so
that it may serve as a cylinder with respect

- to ap internal piston 120, the raising of

40

which will cause.a rarefaction of air in the
head 116 below it. Air-passages 121 of small
diameter lead from the cavity in the head

116 intothe chamber 122, whence air-passages

. 123 of small diameter lead through the head

43
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full lines will admit air to raisé the

of the stem 115 and termisate at the part
thereof which when.the stem .is inserted in
the mold is at the end of the matrix-cavity.
The piston 120 may be operated by a motor-
piston 124, contained within the casing 117

above the hollow head 116 and operated by
compressed air admitted from a pipe125 and

controlled by a valve 126, which when its le-
ver 126" is in the position shown in Fig. 23 by

and to cause a suction.in the lower part of the

‘head 116 and which when turned into the po-

sition shown in dotted lines causes the air to

exhaust and permits the piston 124 to be

forced down by the action of a weight 127 or
other retracting device. The piston 124 is

- connected with the suction-piston 120 by -an

Lﬁo

intermediate stem passing through a stuffing-
box 129, contained in the easing 117.

~mit air for the blowing and expanding of the

blank, the stem 115 is made hollow and the
passage through it is closed by a valve 130,

To ad-

-

.
r
-

piston.

~ which is normally held in sealed position by
a spring 131 and which may be unseated by _

I

gh the st
through a pipe 132, lead-

the p_r_e_ssm"e_' of air flowing throu
The air is admitted

{ 1ng from an air-sapply pipe 133, whose valve

ed v/ith the lever 126 of

i 134 may be connecte

 the valve 126, so as

to: the pipe 132 by the same motion: which
conuects the pipe 125 with the exhaust-port,
- The operation of the parts of the appara-
us which I have just deseribed isas follows:

't
T'he operator introduces iuto one of thecups
107 sufficient glass to fill thecup. The stand-

s,

ation of the valve 126 the piston 124 isgraised,

moving also the piston 120 in-the casing 117

and producing an exhaustion of air which,

! )
connecting

]

1s admitted thereby through the pipe 132,

which, unseating the valve 130 and passing-

through the hollow stem 115, blows a-cavity

l in the body of the blank, as shown by dotted .
lines in Fig. 23, thereby filling the cavity of:
the cup left by the glass, which has been dis-
placed ' upwardly by the suction, although
| ‘10§
may be omitted. Thecupisthen withdrawn
downwardly from.the bottom of the inold,
the blowing-stem is lifted from the neck of:
the mold, and the sleeve-standard 102 is-.

turned a.quarter-revolution to the.station B, 110

this preliminary-blowing :in some instances

em.

ard 102 is rotated by the mechanism 105, and.
the same motion which brings the’ mold
around to the station A also turns the table
106, so as to bring a charged cup 107 into po-
‘sition directly below the matriz of the'mold,
T'he operator then by depressing the foot-le-
i ver 112 raises the cup, with its charge of
glass, into the matrix of the.mold and by:the 8g
lever 116’ brings the plungar 116 dewnwardly,

80 as Lo cause the stem 115 to.enter.and to.

close the end of the matrix. Then by oper-

Uing with the interior of the matrix’

through the air-ports 121, 122, and:123; sucks
| up the molten glass around the stem 115 and-
| into the-end of the matrix and forms- the

70

75
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neck of a bottle-of the shape desired. The
valve-lever 126’ is then reversed, and the air

1090

bringing another mold into position below .

the stem 115 and another cup 107, charged -
| with glass, below the mold, wherenpon the.

operation above described is repeated.  The
next quarter-turn of {he standard brings the

at which the blank s finally expanded by -
‘blowing. For this purpose I.provide at the-

11§

station C a movable mold-bottom 135, which -

can be raised into contact with the'mold by
a foot-lever 136, en
moid-bottom.

- The blowing apparatus comprises a verti-

]
i mold from the station I3 into the station ‘C, -

120

gaging a stem 135’ of :the-

| cally-movable cap 137, which fits .on. top of -

cup and fixed ‘thereto is a cylinder 139, con-
nected with a curved flexible air-supply pipe

123

140, leading from the pipe 133. Within the -

cylinder 139 is a hollow piston 141, whose pas-
sage is closed by a valve 142, 'The piston is
normally kept in elevated position by &
spring 143; but when airisadmitted thrangh

) I the mold and has a nose 138, and above the
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the pipe 140 the piston is moved downwardly
~until theend of the valve-stem engages a stop
or projection 144, which will unseat the valve
and permit the air to flow through the nose
138.  When the mold is broughtinto the sta-
tion Cand the valve 134 is opened by thesame
operation which admits air through the pipe

132, as above described, the air also enters

the pipe 140, and as this pipe is flexible the
passage of the air therethrough will cause 1t

to straighten out, as shown by dotted lines, |
and to force the eylinder 139 dcwnwardly in

its casing or gnide 145 until the end of the cap
137 is seated upon the top of the mold. Fur-
ther exertion of theair-pressure from the pipe
140 within thecylinder 139 will force down.the
piston 141 against the pressure of the spring

143, (said spring being made strongenough to

- uphold the piston uptil the eap.137 has been
seated,) and at the end of the piston’s mo-
- tion when the valve-stem engages the stop
144 the valve is opened and the air passes
through the nose into the matrix and ex-

pands the blank into its finished. forw, the.
‘mold-bottom 135 having been raised so as to

close the matrix before the blowing begins.

" When the air is shut off by the valve 134, the

pipe 140 will relax and the piston 139 and cap
137 will be retracted by a weight 146. The
mold-bottom then being dropped the mold
is brought at the next quarter-rotation of the
standard 102 to the station D, at which it is

opened and the finighed article removed there-
- from. -

It will be anderstood that the operations
of the machine are continaous and at-each
quarter-revolntion of the standard-one of the
caps 107, with glass charged therein, 1is
brought tos:.tion A. An empty mold isalso
brought to station A, where the blank is ini-

" tially formed. Another mold with a blank is

~ brought into thé station B, where it is at rest,

‘and a third mold into the station C, where

the blank is finally expanded, And a fourth
mold into the station D, where the finished
articleis removed, and that at each operation
of theair-valve 134 a blank is initially sucked
and blown at A and another blank is finally
blown at B. The station C is an idle station,
and although it is' preferable it is not essen-
tial to the operation of the machine.

- Instead of constituting the larger matrix at
‘B merely by removing a cup from the inte-
rior of the mold the same end may be other-
wise attained by means now recognized as
-equivalents. |

‘The following are some of the details of

construction of the apparatus shown in the
drawings and not already described: .
In order that the molds may be locked or

held positively in the several positions into.

which they are-successively brought, 1 pro-

vide a lateh-rod 147, adapted to engage stops |

148 on the standard 102 and normally held in
- such engagement by a spring 149. When

the lever is moved to turn the standard, it
engages a cam 150 on the latch and disen-
sages it from the stop, su as to permit the

standard to be rotated.

As shown in Fig. 23, the lngs or brackets 7o
151 and 152, by which the casings 139 and 117
are respectively held, are preferably made
vertically adjustable in order to provide for
the proper adjustment of the parts of the
machine. 75

I prefer that the levers 112 and 136 should
be compound levers, each lever being pivoted
at its end on a pivot 153 and at a middle
point joined by a slotted connection 154 to
the end of a lever 155, which is pivoted at 8o
155’ and at its outer end bears upon thestem
111 or 135, as the case may be. This con-
struction of the levers makes it easy for the
parts 111 and 135" which are upheld thereby

‘to drop as soon as the foot-pressure is re- 8¢
leased. |

In Fig. 26 T show instead of the piston for
creating a suetion by which the blank is
formed a siphon-exhaust-pump b, operated ;
by a steam -or air jet from a pipe ¢, the air- go
exhaust pipe d leading thence to a chamber
connecting with the air-passages 121 122 123.
Other mechanism for exhausting the air may
be.admitted.

The advantages of myinvention consistin 95
the cheapness and rapidity with which it en-
ables me to make articles of glassware—such

‘as jars, bottles, &c.—and in- the excellent

quality ‘of the articles which are produced
thereby. The invention is well adapted to 1o
the manufacture of narrow - neck bottles,
which heretofore, so far as I know, had not
been made suecessfully by wachine. It will
be understood, however, that although 1 have
shown the apparatus adapted for the manu- 105
facture of such narrow-neck bottles my in-

‘vention is not limited thereto, but may be

used for making glass articles of other kinds
by suitable changes in the form and relation

of the parts. As there are many novel and 110

original features of process and apparatus

in my application independent of the novelty

of sucking the neck, I desire to claim such
features, both singly and in combination,
even when some other method of formingthe 115
neck is resorted to. It will be understood

also that parts of my invention stated in the

individual claims maybe-used independently

of the other parts or in other combinations
and that changes may be made in the appa- 120
ratus, since =~ -
- What I claim is— - _

1. Glass-forming apparatus comprising &
matrix, means adapted to exhaust air at a por-
for blowing the glass blank so formed to
shape. - - -

2. Glass-forming apparatus comprising a
matrix, means.adapted to exhaust airata por-

tion thereof and to suck the glass, and means 1 30

tion-thereof and to suck the glass, and means 125

o ey
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for blowing a_' cavity in the glass blank so bla&ingiaﬁnd_su'ei':ing- head ﬁm'i’ag.a ﬁort:fbr

formed without changing its position.

3. Glass-forming apparatus eomprising'a

movable“earrier, molds carried thereby, and
5 sucking mechanism, and blowing mechanism,
- to which the molds are carried successively.

4. Glass-forming apparatus comprising a
movablecarrier,moldscarried thereby, mech-
anismm by which the molds may be reversed
at stated intervals and sucking and blowing
mechanism, to which the molds are carried
sucessively. .

5. Glass-forining apparatus comprising a

movablecarrier, moldscarried thereby, mech-
anism by which the molds may be reversed
al stated intervals by being rotated on an
axis in a plane substantially intersectingthe
longitudinal center of the mold and sucking
and blowing mechanism, to which the molds
are carried successively. o

6. Glass-forming apparatus comprising a
movable. carrier, a. mold mounted thereon,

rollers connected with said mold and switch-

tracks for said rollers, whereby the mold may
be turned end for end and subsequently re-
verted to its original position.

7. Glass - forming apparatus which com-
prises a mold; a cup which initially receives
the charge of glass and a guide forinverting
the cup over the mold to deliver the charge
from the cup into the mold. '

8. Glass - forming apparatus which com-

prises a mold; a shaft, a cup eccentrieally
iounted thereon which receives the charge
s of glass and means forinverting the cupover

the mold to deliver the charge from the cup
into the mold. - . _ B

J. Glass - forming apparatus which com-
prises a moid, a cup which initially receives
the charge of glass, means for inverting the
cup over the mold and delivering the charge
from the cup to the mold and means for re-
taining the glass in the cup during the act of
Inversion. . | " .
- 10. Glass-forming apparatus which ecom-
prises a mold, a cup which initially receives
the charge of glass, means for inverting the
cup over the mold and delivering the charge
from the cup to the mold and: means for ap-
plying suction to the bottom of the cup dur-
ing the act of inversion. =

11. Glass-forming apparatus which com- |
prises a mold, & double-chambered cup, the |
- upper portion of which receives initially the i

-chargeof glass,and thelower portion of which
is an air-chamber communicating with the
upper portion, means for inverting the cup
over the mold, and means for creating a sue-
tion in said lower chamber during said in-

- version changing toa plenum condition after

inversion., | -
12. In glass-forming apparatus a head con-

sisting of a nose surrounded by an annular

sueking-port. |
. 16, Inglass-formingapparatus, a combined

g ol it

sucking and a perforated nose for blowing.
14, Inglass—fermingapparabus,acambined

blowing and suneking head having a port for

sucking and a valve-eontaining perforated
nose for blowing, = S

15. In glass-forming apparatus a combined
blowing and sucking head having a port for
sucking, a valve-containing perforated nose

for blowing and air-pressure means for an- 73

seating said valve.

16. In glass-forming apparatus the combi-
nation of a glass-mold, a sucking-head, a suck-
ing-¢ylinder connected thereto, power mech-
anism to actuate the piston of said sucking-
cylinder and means for expanding the glass
while in the mold. - |
- 17. In glass-forming apparatus, the combi-
nation of a sucking-eylinder, a power-cylin-

der to actuate the suction of the same and a 85

lifting-cylinder te raise the sucking-cylinder
into operative position. |
18, In glass-forming apparatus the combi-
nation of a sucking-cylinder, a power-cylin-
der to actuate the suction of the same, a lift-
ing-cylinderto raise thesucking-cylinderinto
operative position and means to uphold the
pistons of the suction and power cylinders af-
ter the same have sunk after action.

19. In glass:forming apparatus, the combi-
nation of a sucking-eylinder, a power.-cylin-
der to actuate the same, & common piston-rod
for said cylinders, a lifting-cylinder to raise
sald sucking-eylinder to operative position, a
hollow piston-rod for said lifting-eylinder and
a post passing through said hollow piston-rod
and adapted to support the pistons of the
sucking and power eylinders after the same
haveée sunk after action. B

20. In apparatus for formiong glass the com-
bination of a mold-earrier, open-bottomed
molds carried thereby and a traveling bottom
adapted to close the lower end of the molds
at a plurality of positions and caused to travel

with said molds by mechanism distinet from 110
the said carrier. : |

21. Inapparatus for forming glass, the com-
bination of a vertically-sectional body-meld,

4 vertically-sectional neck-ring loosely con-

nected with the sections of the body-mold, 1:5-'

and means for holding the neck - xections
closed when the body -sections are being
opened until the end of the aforesaid loose
connections is reached. -

- 22, Inapparatusforforming glass, the com- 12

bination of a vertically-séctional body-mold,
a vertically-sectional uneck-ring loosely con-
nected with the sections of the body - mold
and friction devices for holding the neck-sec-

tions together when the body-sectionsare open 125

antil the loose connection is exhausted.
23. Inapparatusforforming glass, the com-
bination of a vertically-sectinnal body-mold,

a vertically-sectional neck-ring loosely con-
nected with the sections. of the body-mold 130

100

10§
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to be applied to the mold during -the..i)loii_ﬁg 10

and the rod 69 and arm 69’ for holding the-
neck-sections closed when the body-sections- e o
aré being openecd until the-loose conneetion | Signed at Pittsbarg this21st day of May,

- is exhausted. | . - 11900, - '- |

s -24. Inapparatus forforming glassware, the {|
combination of a mold-carrier; open-bottomed |
molds carried thereby, mechanism for suck-.

~ing ono end of tho article, mechanism for
blowing the other end and a separable bottom.

operation.-

o -~ JULIUS PROEGER.
Witnesses: , ' '
M. W. CASKEY,

AL¥FRED W. BEATTY.
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