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ﬂrzgmal apphcatmn filed Hay 22, 1900 Serial No. 17,627, Divided and this appliﬂation ﬁ]ed Aprll 1; 1902, Earial
(Ho spemmena} | . | ‘

No. 101,175,

- To all whom it may concern:

-Beit known that I, JULIUS PROEGER, a citi-

~ zen of the United btanes, residing at Greens-

o

20

| hne VII VII of Fig,
mechanism and the meehamgm for moving

20
35
40
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vertical section.

tion device.
view of the foot of-the rotary mold-carry-

ing standard. Fig. 11, Sheet 4, is a front ;
| & method of manufacture whereby articles

I of hollow glassware can be formed rapldly,

burg, in the county of Westmoreland and

Sta,te of Pennsylvania, have invented or dis-

covered new and useful Improvements in the
Manufacture of Glassware, of which the fol-

lowing i3 a 5peclﬁcat10n

In the aceompanying drawmg which make
part of this specification, Flgure 118 a side
elevation 0f my improved machine, partly in
Figs. 2, 3, 4, and 5 are de-
tail views, Fig. 2 being a top plzm view of one
of the molds partly open. Fig. 3 is ahorizon-
tal section of the neck end of the mold look-

ingupwardly. Fig.4isadetail view of a modi-
fied construction of bottom for the mold, and

Hig. 51s a vertical sectional view of the V&lve.

fm controlling the traveling bottom shown in
Kig. 1.  Fig. b Sheet 2, is a top plan view of
Flﬂ‘ 1. Fig. 7 1S & horlzomal section on the
1, showing the roastmg

the traveling bottom. F]ﬂ* 8, Sheet 3, is a

lﬂnmtudmal section 011 the hne VI1IiI VIII of

Flﬂ‘ 0, the suction device. being in commu-
Fig. 91is a

mcatmn with the mold- c&wty
detail sectional view of the mouth of the SuC-
Fig. 10 is a vertical sectional

elev&twn of the ma,ehme the parts being in
the same position as shown in Fig. 1. Fw'
12 is a detail view of the upper portwn of the
mold - carrying standard, showing the cam-
grooves for reversing the molds and the cam-

grooves for tilting the cup. Fig. 13 is a plan

view of Fig. 12. Fw 14, Sheet 5, is a detail
vertical section of a.part of the a,ppa.-ra,t_us,

traveling bottom, the mold, and a blow-head,

the latter being supported dlﬁelently from i
the devices of the preceding figures in that it |
is arranged to travel with the traveling bot-

tom. Flﬂ* 15 is a vertical section of an ap-
paratus of modified construction, showing the
parts as they are just after the suckmg of the
blank. Fig. 161isa horizontal section on the
line+XVI1I XVI of Fig. 15.

|

| mechanism for operating the valve which.con-

cal SthIOIl of the mold of Fig. 15 1in reversed 50
position with the bottle blown to final form.
Fig. 18 is a detail side elevation of the lever

trols the lowering .of the cup. in which the
gathering of glass is placed. Fig.19isahori- 55
zontal ﬁe{,mon on the line XIX XIL of Fig.
15. Fig. 20is a horizontal section of the valve
which CDI}tI ols the movement of the bottom .

f and which supplies the air for blowing the

F

Fig. 17 is a verti- | this s_pemﬁcatmn

initial cavity in the blank of Fig. 15. Flg 21, 6o
Sheet 6, is a side elevation, partly in ver tical
section; of apparatus like tllat of Fig. 1, modi- °
fied in such manner that the blanks aftel be-
ing partially formed in the molds 21 are trans- - L
ferred to other molds 86, in which they are 65
finished. Fig. 22 is a top plan view of Lhe
&ppalatus shoﬂn in Fig. 1. Fig. 23, Sheel 7

is a sectional side elevatmn of a moéhﬁed ma,-. ..
chine. Fig. 24 is a plan view thereof, and .
Fig. 2555-&,1101 izontal section on the line XXV 7¢
XXV of Fig. 23, and Fig. 26 is a detail sec- .-
tion'of a suction device of nmodified eenstl ue- .
tion. o .
This apphcatmn is a division of my &pph- B
cation Serial No. 17,527, filed May 22, 1000, 95
the subject-matter of certain of the clalms |
annexed hereto having formed a part of my.
apphc&tmn Semal No. 665 638, ﬂled J anum V..

5, 1898. L
The purpose of my invention is to pmwde 80

cheaply, and of perfect form. DBy.itsusel

awm enabled to dispense with much labor here-

tofore necessary to be employed and reduce 8 5' '
the cost of manufacture to a minimum. So .
far as narrow neckware is concemed ﬂllS
apparatus shows, so far as 1 am aware, the

showing the mechanism for operating the | first practical maehme for ma.nufactmmg the

same in distinction from manual processes,:

In the accompanying drawings I show thp |
preferable form of apparatus in which my.
invention can be practiced; bub . it wﬂl be -
understood by those skilled in the art. tlmt
the same may be modified in various ways 95=
without departure from the principles of my
invention as defined in the broad claims of
In fact, I myself have
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already devised and in some instances built
alternative apparatus for accomplishing sev-

eral of the steps of the present process.

"On Sheets 1 to 4 of the drawings I show a
movable (preferably rotary) mold-carrier 2,
mounted in a vertical standard 3, which 1s

rotatory around a fixed post 4, forming part
of the fixed frame structure 4 of the ma-
chine. The standard may be stepped on ball-
bearings 5 and provided with -adjusting de-

vices 6, by which it may be adjusted and the.

mold-carrier held level, so that the molds are
kept in truly vertical positions. |

To rotate the standard 3 in step-by-étep

fashion, I may employ a hand-lever 7, pivoted
at 8 to the base of the machine and connect-

. ed by suitable mechanism, preferably a link

- 20

9, slide 10, link 11, lever 12, (pivoted at 12',)
and link 13, to a loose ring 14, carrying a
spring - pressed pawl 15, which engages
ratchet - teeth 16 on the standard 3. The
standard normally may be locked by a de-
tent 17, adapted to engage in sguccession

- notches 18 on the standard or on a ring 19,

25
30

35

fixed thereto, so that during the periods when
the blank is being formed the mold-carrier
may be held rigidly. 'The parts are prefer-
ably so arranged that the act of moving the

‘hand-lever 7 into the position shown in FKigs.

1 and 7 shall canse a cam-surface 20 to en-
gage the detent 17 or a projection 17’ thereon
and shall disengage the detent from the
standard, so that when the lever is drawn

‘back the standard and mold-carrier will be

free to be revolved thereby. At each opera-

“tion of the lever the standard and mold-car-

40O

. ing several

45
50

53

rier are turned through a partial revolution—
in the construction illustrated through an arc

of sixty degrees.

of a frame hav-
(in the drawings six) molds 21
journaled thereon on axes 22, which are op-
posite or nearly opposite to the middle of the
length of the mold-cavity. Although not in-
dispensable, this relative location of the axis

" The mold-carrier 2 consists

- to the center of the mold I consider highly

important, as it greatly reduces the tendency
of the blank to swing laterally in the mold
during the mold’s reversal and lessens the
danger of the free portion of the blank be-
coming attached to the side walls of the mold,
thus ruining the articles. At a certain period

of travel of each mold itis preferably reversed
. in position, turned through one hundred and

eighty degrees by suitable mechanism, which

“may 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 the manner of an open switch,

s0 as to deflect the projections or rollers 22, ' in order that the motion of the cup while 1t
is being inverted shall be in the nature of a

which extend from the journals of the molds
into the guides, and. to cause each projection
to exchange. position with the other, the up-
per projection to enter the lower guide and

the lower projection to enter the upper guide,
thus reversing the mold.

l
|

744,007

- / .
preferably divided vertically into two parts
and open at the ends. The interior in the
construction shown in Figs. 1 to 14 is of the

“shape of the bottle to be formed therein, and

7°I

at the neck end of the mold is a ring 25, which

is held by the mold-sections, as explained
hereinafter, and is of proper form to shape
the neck end of the bottle. | |
In the operation of the mechanism shown
in Figs. 1 to 14 a gathering of glass is dropped

into the mold, the neck end of which is down-

75

ward, a head is brought into contact with the -

neck end of the mold, a suction is created,
so as to draw the glass into the neck portion
of the matrix and to shape the neck of the
bottle. Air is then preferably blown into the
neck through the nose of the head, which
projects into the glass, and in this manner a
preliminary cavity is formed in the blank.
The head is-then lowered, the mold - carrier
rotated to bring the mold to a second station,
during which motion the mold is inverted.
At the second station abottom is applied to
the mold, and the blank is freed from the

8o

9C

sides of the mold while still supported by the |

neck-ring 25 and is allowed to elongate by
gravity to the extent desired. The mold-
carrier is rotated one step more. A blow-
head is then applied to the mold, and the glass
blank is expanded within the mold, prefer-

ably to its final 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
devised for performing these operations.
First. The cup for introducing the glass

anto the mold.—If desired, the gathering of

glassmay bedropped directly from the gather-
ing-tool into the open end of the bottle-mold,
which at the first station A is neck downward ;
but I prefer to employ a cup 26, in which the
gathering is received and from which 1t is
delivered into the mold. -
The cup 26 has a shank 27 journaled on a
bracket-arm 28, which extends radially from
the post 4 and is adapted to swing horizon-

tally around the same congentrically with the

mold-carrier 2. To turn the shank 27, I em-
ploy cam grooves or guides 29, which are
formed on a curved plate 30 on the head 24

00

105

110 -

and receive projections or rollers 27’ on the

shank. - As the bracket-arm is swuang around
the post 4 these projections are guided by a
switch-like portion 29’ of the grooves, Fig. 12,
and turn the shank and the cup through a
half-revolution. The parts are so arranged
that when the cup
shall be directly over the mold 21 at the first
station end A, (shown in Figs. 8 and 11,) and

planetary motion or eccentric sweep 1 place
the cup out of line from the axis of the shank.
It is preferable to employ means by which the
glass when introduced into the cup may be
held at the base thereof until the cup has

The molds 21 are of suitable construrtion, | been completely inverted over the mold. For

!

is thus inverted its mouth
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this purpose I prefer to use suection, and a
. convenient way of effecting this is to form ab |
the bottom of the cup a chamber 31, separated |
from the cup by a perforated mova,ble bot-

tom 32. The chamber 31 has an air-inlet 33,

which directs the air therefrom through 'a,n_
air-outlet 34 in the opposite side of the eha,m- |

~ ber 61 and the construction is such that when

closed, preferably by coming into contact

5

the eup is moved to its inverted position over
the mold at the station A the outlet will be

with: a sprma'-backed plate or stop 35, Figs. 1
and 11. When the cupisin its uprlﬂ'hf posi-
tion, (shown in Fig. 12,) the gathering of glass

is pl&ced in it and the air blown through the |
pipe 33, and therefore through the chamber

31, produces a partial vacuum in the cham-

“ber 31, which holds the glass upon the bottom

of the cup. Then by a handle 36 or other
convenient means the operator swings the
bracket-arm 28 horizontally, thus .brmﬂ*mg

the cup directly over the mold at the station
- A and inverting it.

- The closing of the air-

- outlet of the chamber. 31 by the plate 35 stops

1O

the sucking action and creates an internal

alr-pressure which moves the bottom 32 of
the cup inwardly toward the cup-cavity and
discharges the gathering of glass into the
mold 21 directly beneath the same.
is not only a convenient means for delivering

the glass to the molds, but it also serves an-

other important function in that it chills

somewhat the gathering of glass at the end

which is to form the bottom of the bottle,

and thus gives to the outer skin or surface of
the glass at that point sufificient strength to |

hold the glass together and prevent it from

blast of air which is afterward blown into it.
Withinthescopeofmyinvention,asbroadly
claimed, other means for surface-chilling the

bottom portion of the bottle-blank may be

employed, as will appear in the description
of some of the modifications of my apparatus.

The cup is also of use in that it gives a pre-

liminary shaping to the gathering of the glass
and delivers it t» the mold in the form and

condition best suited for the subsequent oper- -

ation.

Second. The head by which the gZass 18

The cup

i e il

flowing too freely or being perforated by the |

sucked and blown.—Beneath the first station

Aisthe head 37, provided with suitable means
for bringing it into communication with the

neck end of the mold. For the latter pur-

pose 1 prefer the following mechanism: Be-
tween suitable posts or standards constitut-

1ng part of the framework 4' is a guide 38,
carrying a vertically-movable cylinder 39, at

the upperend of whichisthehead 37. (Shown
in detail in Fig. 9.) The.head has a central
nose 40 adapted to fit within the ring 25 and

to enter the mouth of the glass blank, which

is formed around it. This nose is preferably
provided with an inwardly-seating valve 41,

backed by a spring 42 and adapted to be un-

seated by pressure of air introduced through
a pipe 43, which may be connected with a

Figs. 1,

exclude the glass.

3

holder of com pressed' air, but which I pfefér
to connect with a small hand- -pump44,adapted
todeliver a known volume of air at each stroke

°

of'a handle 45. Around the nose 40is anan-

nular suction-port 46, which when the head

1s in contact with the mold communicates
with the interior of the cylinder 39 by the

passage 46' 46’ and with the mouth of the

rings 25. The cylinder 39 is carried by a
bracket 47, secured toasecond cylinder43, the
lower head of which is secured to the hollow

piston-rod 49 of a piston 49’ within a third cyl-

inder50. 'The ¢ylinders 39, 48, and 50 are ar-

ranged in line, and a central post 51 extends

thr ough the cylinder 50 and through the pis-

A stem

through a stuffing-box at the head of the eyl-
inder 48. In order to bring the head 37 to the

‘mold 21, fluid (preferably compressed air) is

admltted into the cylinder 50 by operation of
a valve 53, moved by handle 53', the effect of

which is to raise the piston 49, with the cylin-

75

80*."

' ton-rod 49 to the end of the eylinder 48 when

the latter is at its lowest position.
52 connects the pistons 39’ and 48’ and passes

go

ders 46 and 39, and to bring the parts into the.

position shown in dotted lines i in Fig. 8. The

valve 53 is suitably connected with the port
of the eylinder 50 by a pipe 54, as shewn in
8, and 11.

95

Third. The sucking af the gZass into the

neck of the mold.—The glass having been in-
troducedintothe mold &nd the head 37 having

beenbrought to the mold, as above explained,

the next operation is to cause a suction which

will draw the glass down into the neck-cav-

100

ity, and thus form the neck of the bottle. =

This suction, which is preferably produced

a8 S00n as poss*xble aftertheintroduction of the

1_::5.

olass into the mold or simultaneously there- - -
Wlth takes place through suction-passages -

46/, which are prefer ably very narrow, so that
they will permit the passage of air, but will
Various means may be.

IIQ

employed for creating a suction, but I prefer
to accomplish it by backwa,rd mi)f}l()}l of the =

piston 39'.

A valve 55 controlsthe admission: -

of compressed air into the cylinder 48 and is

preferably adapted to be unseated by contact -
| of a stein 56 with a stop 57 when the eylin-
ders are moved to bring the head to the mold
When the valve is thus unseated, the air

21.

II5

passing into the eylinder 48 moves baek its. -

piston and through the rod 52 retracts the

piston 39, creatmg in the cylinder 39 a par-

tial vaeuum which acts through the passages

120

46" and the port 46 and sucks the glass down

into the ring 25 and:around the nose 40, thus

shapmg the head of the bottle. -

Fourth. The blowing of the p?ehmma?y-
| cavity in the blank.—The next operation is

preferably the forming of a preliminary cav-

ity in the blank. To do this, while the mold
| is at the station A,as shown in Flﬂ‘ 8, the oper-

125

130

ator givesa Stmke to the lever 4:9 thus operat-

ing the pump 44 and dehvermﬂ' through the

| nose 40a jet of dir of measured volume whleh_-__

| unseats the valve 41 and blows a cavityin the
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blank, substantially as shown by dottedlmes elongate by gravity, so as to &pproach the

in F1g 8, although the same may be.larger or

smaller. This.completes the operatlons at

station A. The head is then removed from the
mold by operating the valve 53, so as to ex-

haust the air from the cylinder 50 whereupon
the piston 49,with the cylinders 48and 39, will
recede from the mold, the cylinder 48 bemg
connected with its exhaust- -port 58 by the re-
traction of the stem 56 and the stop 57. When
the cylinders 48 and 39 recede, their pistons
are supported by the stem 51 and are thus
brought to the ends of the cylinders. The
cup 26 being then orhaving 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 mov-

ing the lever 7 80 as to turn the standard and
mold-carrier, and in moving to station B the
mold is inverted by the cam guides or grooves
23, as already explained.

Ivfth. The operation of the mold-bottom.—

The traveling bottom 59, Figs. 1, 7, and 11,. |
18 of suitable shape to fit the bottom of the:

mold and 18 carried by a bracket 60, jour-

naled on the standard 3, so thatit may swing

radially thereon and may carry the bottom
back and forth between the third or blowing

- gtation Cand the second station B. The bot-

30

35

tom is vertically movable, preferably by a
piston 61', Fig. 14, to which it is connected
and which works in a cylinder 61.
inder is operated by an air-pipe 62, controlled
by a valve 62', which for convenience is
preferably placed on the handle of the lever
7. When the valve is operated to admit air
to the cylinder 61, the movable bottom: is

- drawn thereby away from ‘the mold, and its

10

.45

50

335

reverse motion toward the mold may be ac-
complished by a spring 63, which acts when
the air-supply is cut.off from the piston 61.

As a convenient means for swinging the

bracket 60, so as to carry the mold-bottom
between the stations B and C, I may employ
a forked lever 64, pivoted to % bracket 65 on
the frame of the machine and connerted by
a link 66 and arm 66’ with the slide 10, which,

as above explained, is moved by the lever 7.

The consequence is that when the lever 7 is
moved to the left for the purpose of moving
the pawl 15 to get a new bite on the ratchet

16 the bracket 60, with the traveling bottomn,

is swung from station C to station B. Beneath
the mold at the station B the valve 62’ is op-
erated so as to permit the spring 63 to raise
the bottom to the mold, and when the opera-
tor draws back the lever 7, so as to turn the

- mold-carrier and to bring the mold from sta-

6>

05

‘body of the blank.—Shortly

tion B to station C, the bracket 60 and the
movable bottom wﬂl travel with the mold to
station C, being actuated by the lever 7
through the slide 10 and lever 64.

Sizth. The freeing and elongation of the

has been inverted and has come to station B
the sides of the blank are freed from contact

This cyl-

after the mold

l

-~ with the mold and the blank is allowed to |

vertical dimension of the finished bottle. I
effect this preferably at or immediately after
the bottom 59 has been applied to the mold

70

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 desir-
able that when this is done the neck-ring by
which the blank is supported shall be main-
tained in substantially central position be-
tween the mold -sections in order that the
olass shall not come in contact with the walls
of the mold on either side. For this purpose
I preterto use the mechanism:shown in Kigs.
2 and 3.
vided in sections 25 25’ on the same plane as

the sections of the body portions of the mold.

The ring-section 25 is joined to one of the
mold-sections 21' by a loose connection con-
sisting, preferably, of a stud 67 on the neck-
ring whichextends through ahole in the mold-
sectlon and permits mdependent motion of
the neck-ring to the extent of the distance
between the head of the stud and the side of
the mold-section. The other ring-section 25’
has a like loose connection 63 with the mold-
section 21, permitting a slight independent
motion of the latter. Thering-sections25and
25" are supported in acountersunk seat at the

end of the mold-sections and are provided

with a friction-catch, which may consist of a
rod 69 on the one bearmn' against an arm 69’
on the other and Wthh serves to hold the
ring-sections together frictionally and to op-
pose a slight resistance to their separation.
In order to free the glass blank from the sides
of the mold, the Workman seizes the handle
70, dlsengages thereby the catch 70’, by which
the mold - sections are held tovrether and
moves the mold-section on its hm ge71. The

section 21 moves outward freely from therin -

section 25" until the end of the loose connec-
tion 68i8 reached, whereupon it will draw the

75
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The neck-ring of the mold is di-

9o

9:

[0C

10§

11O

ring-sections 25 Za with it until the end 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 Vertwa,]ly cen-
tered in the middle of the mold-cavity with-
out touching either side. (See Figs. 2 to14.)

During these operations the friction -catch

69 69
sections 25 25'.
partly open, the glass blank elongates under

prevents the separation of the ring-

W hile the mold is held thus |

115

120

the influence of n'ra,wty, and when 1t reaches

the desired length, preferably when the bot-
tom of the blank reaches or nearly reaches
the bottom 59, the mold - sections are again
closed awund the blank. Mea,nwhlle the

mold-carrier is turned, asabove described, so

as to carry the mold to the third station C,

and in this motion it is accompanied by the

traveling bottom 59, which remains in place
at the end of the mold.
Obviously the friction-catch above de-
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seribed does nof interfere with the complete
opening of the neck-sections when it is de-
‘sirable to.remove the finished bottle.

Seventh. The blowing of the blank to final |

¢ form.—In line with the cavity of the mold at

10

the third station C is a blow-head, which in

Figs.1t013 is shown as mounted stat10nar3 on-

a bracket 72, projecting from the frame 4'.

This blow-head 78 is arranged to be moved

into contact with the mold, preferably hy be-

ing connected to a piston 74 movable in a .
leder 75, and has extendmfr through it an |

- alr-passage, which is closed by a valve_?ﬁ

15

the stem of which 1s carried in said air-pas-
sage.
nal movement on the piston 74 and w hen 1t

head will be stopped. Further movement of

 blank. The compressed air is supphed from

~cylinder 75.

30

Torm of the finished bottle

35

the pipe 77, controlled by the valve 53. When

the mold is brought to station C,the operator
manipulates the valve so asto ad mit air to the
Thereupon the piston 74 is de-
pressed, the blow-head is brought to its seat
on the end of the mold, the va,lve 76 is unseat-

ed, and the. compressed air passes into the | a

mold and expands the glass blank into the
Theair may then
be cut off from the cylinder 75, and the latter
connected with the exhaust, Whereupon the
blow-head will be drawn baek by a retraet—

“ing-spring 78.

Remomng finished ware.—The mold - car-

‘rier is then moved one step to carry the mold

4.0

45

to the fourth station, and at thisstation or on
the way thereto the mold may be completely
opened, as shown at D in FKig. 6, and the glass
botftle removed and taken te the annealing-
oven without any further shaping and ma-
nipulation of the neck, such as has been re-

- quired heretofore in makmw bottles, for the

50

55
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neck will have been or may ha;ve been ' com-
pleted by the sucking of the glass into the
mold at station A. As the mold-carrier pro-
ceeds the mold under consideration is again
inverted and broughtinto the position shown

at K in Flg b, its neck end then being down-

ward, and in this position it travels 11111311 it
reaches again the station A.-

I have explamed above the epemtmn of
the apparatus in making a single bottle, de-
scribing the steps which are perfm*med at
each of the several stations, but it will be
understood that throughout the working of
the machine these steps are being carried on
at once in two or more molds at the stations

A, B, and C—that is to say, while one mold

. is being charged with glass at the station A

a second mold is at the station B and a third

‘mold is at the station C, where the blank is

expanded into final form. In some cases,
h{)‘WGVQF where not much fstretehmﬂ- 1S re-

The blow-head has a slizht longitudi-

i

f

thereto.

qmred the blank may be blown up at sta-

tion B. It will be understood, however, that
‘while this multiple operation of the machme

.5_

is claimed by me specifically the broader

claims of this specification are not limited
Omne of the most important savings.

{-of the machine is the complete formation of |

“isbrought into contact with the mold the stem |
‘of the valve by engagement with the blow- | is mounted thereon.
the pixton brings the valve-seat of the valve
“below the Valve proper so as to admit com-
pressed air from the cylinder 75 to the blow-
head, and thence into the interior of the glass |

II‘

desired.

‘head 73 above deseribed. _
- be constructed as already described, except

| the neck by sucking without the costly re-
heating and hand-ﬁmshmﬂ' of the same.

The medqﬁed traveling blow-head of F‘ag

15

M —In Fig. 14 I show a modifieation of my

invention, in which the blow-head 732 trav-
els with the m{}va,ble bottom instead of be-
Ing mounted in a stationary bracket, as above
deserlbed For this purpose a bra,eket 79 18

extended from the brackets 60 of the movable
.bottom and the cylinder 75* of the blow-head

| Otherwise the opera-
tion and construction are as above desceribed,
butthe blow-head may be brought down upon

30

the mold either at the station Boratany t1me'; |

between the stations B and C, and the air

may be admitted to expand the blank when

are never at station A the construction shown

by this figure may be used instead of the bot-

tom and head shown in Fig. 1.
The modified mold- bottom of F@g

4.—In
not travel with the mold, but is opera.ted by

a stationary cylinder 80. Such cylinder is
fixed under the blow-head at the station C,

or the blow-head may be set over the mold-

9c

- As the bottom and the blow-head

95

'Fig. 4 I show a mold-bottom 59%, which does -

1.0

carrier at the station B, in which case the

stationary bottom shmﬂd also be located at
station B. Such stationary or non-traveling
bottom may be employed in the manufacture
of some articles of glassware; but in some
cases the traveling bottom-is necessary, and
I believe it to be always preferable.

- The supplemental blowing-molds of Figs. 21
and 22.—In blowing some kinds of ﬂ'la,sswa,re
especially long bot.tles it is demra,ble to blow

the blank nea,rly to finished form inonemold
and then to expand it finally in a second ma-

trix or mold, either by removing the blank

from one mold to another or otherwise sur-

rounding it by a second matrix after its ini-
tial shaping. In Figs. 21 and 22 1 show con-
venient means by which it may be done. At

carrier 31, arranged to be rotated around a
post 82 by suitable gearing 83, connected with
the rotating standard 3. On the post 82 isa
second blow-head 84, which may be con-

105

110

115

-or near the station C, I employ a seecond mold-

[20

structed and arranged Slmﬂarly to the blow-

The molds 21 may
that the body portion of the matrix-ecavity

‘has not the form of the finished bottle, but

is of the shape of the blank to be produced,

ing it to be lifted from the meold. With this
form of my invention after the blank has
been blown at station C, as above deseribed,

the mold is opened, the neck-ringis litted so
as-to take the blank out of the mold 21, the

125

‘and the neck-ring 25* has a handle 85, adapt-

130
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article is then transferred to a mold 86 on the
carrier 81, and by the rotation of the latter

* earrier it is brought under the blow-head 84

- mold-carrier, although this

10

and is there blown into its final form, atter
which it may be removed and annealed. This
construction gives greater output than if both
blow - heads were arranged with the same
plan is feasible.
The modified construction of Figs. 15 to

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,

L5

and another matrix in which the blank is
blown to final shape is substituted therefor.

In Fig. 15 Ishow the mold 21 at thestation
A, atwhich position it is neck downward and

" is mounted on its carrierin the same manner
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-trix-section 87 intothemold 21. Thegathering

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 interior of which is of the initial shape
desired for the body of the blank and which
is arranged to be movable into and remov-

‘able from the mold at the station A. For this.
purpose I may employ cylinders 88, whose pis-

tons 88’ are connected 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 39, con-
nected with. the pistons by a lever 90. ‘The

valve 91 of the cylinders 83 may be operated

independently, but it is preferably operated
by the motion of the lever 7, so 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 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
is 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 by
the cup, I may employ a movable end piece
94, adapted to be moved by suitable means,
preferably a cylinder 95 and piston 95, into
the end of the matrix-section 87. The valve
96, by which the cylinder 95 is controlled, 1s
shown in detail in Fig. 20 and preferably has
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 bot-

tom 94 to the mold and the admission of air
The operation is as follows:

to the nose 40.
The lever 7 having been moved to bring the
mold 21 to station A, the valve 91 is operated
as above explained, so as tointroduce the ma-

of glassis then dropped into the mold, and by
suction, as above explained with reference to

lp

I
\
|
1
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Figs. 1 to 14, the glass is drawn into the neck
ortion of the mold-cavity. The valve 96 is
then moved so as successively to close the
cavity of the matrix-section 87 by bringing
the bottom piece 94 thereto and then to admit
airtothe nose 40. Theairpassesintothe giass
blank and forms an initial cavity therein, ex-

no

panding it within the matrix-section 87 and

chilling slightly the surface of the glass by
bringing it into contact with the end piece 94.

The valve 96 is then reversed to exhaust po-

sition, and the lever 7 is pushed back to get a

 new grasp on the ratchet of the standard 3.

This causes a reversal of the valve 91, turn-
ing it also to exhaust position, and thereupon
the counterweight 89 raises the pistons 88’
and by engagement 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 to bring it to a succeeding station,
which is illustrated in Fig. 17. - The mold 1s

then bottom side down, with the blank hang-
ing suspended therein from the neck. Afin-
ishing mold-section 99, whose matrix is of the
shape of the body of -the finished bottle, is
then raised by suitable means, preferably a
cylinder 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 air 18
blown therethrough, expanding the blank
within the section 99 and forming the finished
article. If desired, the finishing mold-section
99 b

withjg)ut the mold - carrier. Preferably the
blank will be allowed to elongate by gravity
after being reversed, so as to touch the bottom
of section 99 before the blank is blown to fin-
ished form. After the blowing of the blank
the mold-section 99 and the blow-head may
be retracted, the mold-carrier advanced, and
the glass bottle removed. The mold-section
99 is preferably made of a single piece, not

The modified apparatus of FHigs. 23 1o 26,—
In the apparatus of Figs. 23 to 26 although
many of the essential features of the appa-
ratus and method above described are em-
ployed the apparatus is modified in various
ways. For example, the cup in which the
athering of glass is placed is not tipped to
discharge the glass, nor are the molds in-

To move the molds 103, I employ a rotary
standard 102, mounted upon a central shaft
or step and carrying the molds, which are ar-
ranged around its periphery, as shown at A
B C Din Fig. 24. This standard is driven
by a pawl-and-ratchet mechanism 104, (illus-
trated in Fig. 25,) operated by a hand-lever
105 or otherwise, so that at each operation
of the ratchet the standard will be turned

verted during the formation of. the article.
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obvious modifications may be inserted .
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IIO

sectional, and when so constructed should.be
provided with an air-vent 101.
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one step, in the construction illustrated one-

fourth of arevolution, there being four molds

on the sleeve. - . _
Beneath the station A, in which the neck of
the blank is formed by suction, is a movable

(preferably a rotary) table 106, carrying a se-
-ries of cups 107, adapted to receive the gath-
.ering of glass. |
section in Fig. 23. It has a matrix-cavity in | by a spring 131 and which may be unseated
‘which the glass is received, and a base com- | by the pressure of air flowing through the

One of the cups is shown in

7

or other retracting deviece. Thé piston 124 is

connected with a suction-piston 120 by anin-

box 129, contained in the casing 117. |

| termediate stem passing through a stuffing-

7¢C

To admit air for the blowing and expand-

ing of the blank, the stem 115is made hollow,

‘and the passage through it isclosed by avalve

130, which is normally held in sealed position

posed of a plug 108, fixed to the body of the | stem. Theair is admitted through a pipe 132,
- eup and formed with an air-passage or air- | leading from an air-supply pipe 133, whose

air to the interior of the matrix when suction
takes place.
cup may be made in a single piece. 'I'he
cups have stems 110, by which they may be
raised wvertically into the mold-cavity when
they are successfully brought thereunder by
rotation of the table, and. to lift the stem 1
use a pusher-rod 111, adapted to be raised by
a foot-lever 112. The table 106 is mounted On

‘a vertical shaft or stem 113 and is rotated si-

multaneously with the rotation of the stand-
ard 102, preferably by engagement of a fric-
tion-wheel 114 on said standard with the pa-
riphery wheel of the table. |

- The molds 103 are open at the bottom to
permit insertion of one of the cups, and the
upper part of the mold-matrix has the shape
desired fo be given to the end of the blank
formed therein. Above the mold at the sta-
tion A is a blowing apparatus comprising &
hallow stem 115, carried by a vertically-mov-
ing head 116, which is movable downwardly,
so as to bring the stem 115 into the matrix of
the mold. As a convenient means of efiect-
ing this motion I may mount the head 116 in
a cylindrical casing 117 and fit a pin 118 on
the plunger on an inclined groove 119 in the
casing, so that when the head is turned by a
handle 116" it will also be caused to move ver-
tically. o produce the exhaustion of air by
which the suection is caused, I make the head
116 tubular, so that it may serve as a cylin-
der with respect to aninternal piston 120, the
raising of 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 Hgad 116 intio the chamber 122, whence air-
passages 123 of small diameter lead through
the head of the stem 115 and terminate at the
part thereof which when the stem is inserted
in the moldsis at the end of the matrix-cav-

~ passages 109 of small size adapted to admit | valve134 may be connected with the lever 126’

of the valve 126, so as to be opened to admit

The plug and the body of the | air to the pipe 132 by the same motion which

| connects the pipe 125 with the exhaust-port.

l

i
J

ity. The piston 120 may be operated by a :

motor-piston 124, eontained within the casing
117 above the hollow head 116 and operated
by compressged air admitted from -a pipe 125
and controlled by a valve 126, which -when
its lever 126’ is in the position shown in ¥ig.
23 by full lines will admit air to raise the pis-
ton and to cause a suction in the lower part
of the head 116 and which when turned into

i
|

|

The operation of the parts of the apparatus
which I have just described.is as follows:
The operator introduces into one of the cups
107 sufficient glass tofill thecup. Thestand-

75
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ard 102 is rotated by the mechanism 103, 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
position directly belowthe matrix of the mold.
The operator then by depressing the foot-le-
ver112 raisesthe cup, with its charge of glass,
into the matrix of the mold and by the lever
116’ brings the plunger 116 downwardly, so
as to cause the stem 115 to enter and to close
the end of the matrix. Then by operation
of the valve 126 the piston 124 is raised, mov-
ing also the piston 120 in the casing 117 and
producing an exhaustion of alr, which, con-
necting with theinterior of thematrix through
the air-ports 121, 122, and 123, sucks up the
molten glass around the stem 115 and info
the end of the matrix and forms the neck ot
a bottle of the shape desired. The valve-
lever 126’ is then reversed, and the air is ad-
mitted thereby through the pipe 132, which,
unseating the valve 130 and passing through
the hollow stem 115, blows a cavity 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
this preliminary blc.ving in some instances
may be omitted. The cup is thenwithdrawn
‘downwardly from the bottom of the mold, 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, bring-
ing another mold into position .below the
stem 115 and another cup 107, charged with
glass, below the mold, whereupon the opera-
tion above deseribed is repeated.
quarter-turn of the standard brings the mold
from the station B into the station C, at which
the blank is finally expanded by blowing.

00
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For this purpose 1 provide at the stationC a

movable mold-bottom 135, which can be raised
into contact with the mold by a foot-lever 150,

the position shown in dotted lines causes the i engaging a stem 135’ of the mold-bottom.

air to exhaust and permits the piston 124 to-

The blowing apparatus comprises a verti-

be forced down by the action of a weight 127 cally -movable eap 137, which f{its on top ot

130



the mold and has a nose 138, and above the
eup and fixed thereto is a cylinder 139, con-
nected with a curved flexible air-supply pipe
140, leading from the pipe 133.
cylinder 139 1s a hollow piston 141, whose pas-
sage 18 closed by a valve 142. The piston 1s

- normd,lly kept in elevated position by a spring

r B
L

25
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- blown at C. The station B isan idlestation, | neck is resorted to.

6o

143; but when air is admitted through the
plpe 140 the piston is moved downwardly
until the end 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 brought into the station
C and the valve 134 is opened by the same

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 force the

> ¢ylinder139downwardly in its ca~ing or guide

145 until the end of the cap 137 is seated upon

the top of themold. Further exertion of the

air-pressure from the pipe 140 within the cyl-
inder 139 will force down the piston 141
against the pressure of the spring 143, (said
spring being made strong enough to uphold
the piston antil the cap 137 has been seated ;)
and at the end of the piston’s motion when
the valve-stemengages the stop 144 the valve
is opened and the air passes through the nose
Into the matrix and expands the blank into
its finished form, the mold - bottom 135 hav-
ing been raised, so as to close the matrix be-
fore the blowmﬂ' begins.
When the air is shut off b}, the valve 134,

the piston 139 and cap 137 will be retracted
byaweight146. Themold-bottom then being

dropped, the mold is brought at the next quar-

ter-rotation of the standard 102 to the station
D, at which it is opened and the finished arti-
cle removed therefrom.

It will be understood that the operations
of the machine are continuous, and at each
quarter-revolution of the standard one of the
cups 107, with glass charged therein,1s brou oht
to station A, an empty mold is also brought to
station A, where the blank is initially formed
another mold with a blank, is brought into
the station B where 1t 1s at rest and a third
mold into the station. C, where ‘the blank is
finally expanded, and a fourth mold into the
station I), wnere the finished article is re-
moved, and that at each operation of the air-
valve 134 a biank is initially sucked and
blown at A, and another blank is finally

and although it is preferable it is not essen-
tial to the 0perat10n of the machine.

Instead of constituting the larger matrix ;
at A merely by removing a cup from the in-

744,007

In order that the molds may be locked or |

} held positively in the several positions into
-
Within the |

hich they are successively brought, I pro-
vide a latch-rod 147, adapted {o engage stops
148 on the standards 102 and norma,lly held
in such engagement by a spring 149.
the lever is moved to turn the standard it en-
oages a cam 150 on the latch and disengages
it from the stop, so as to permit the qtandard
to be rotated.

Ags shown in Fig. 23, the lugs or brackets
151 and 152, by which the casings 139 and
117 are respectively held, are preferably made
vertically adjustable in order to provide for

chine.
be compound levers, each lever being pivoted

at 1ts end on a plvot 1563 and at a middle
point joined by a slotted connection 154 to

the end of a lever 155, which is pivoted at

155', and at its outer end bears upon the stem
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,

todrop as soon as the foot-pressure 1s released.
In Fig. 26 I show instead of the piston for
creating a suction by which the blank is
formed an exhaust-pump b, operated by a

steam or air jet from a pipe ¢, the ejector-

pipe. d producing a partial vacuum in the
chamber connecting with the air- passages
121122123, Other mechanism for exhausting
the air may be admitted.

The advantages of myinvention consist in
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
the manufacture of narrow -neck Dbottles,
which heretofore,sofarasIknow,had not been
made suoeessfully by machine. Tt will be un-
derstood,however,thatalthoughIhave shown

method is not limited thereto, but may be
used for making glass articles of other kinds
of the parts of the apparatus. As there are
in my application mdﬁpendent of the novelty
of sucking the neck, I desire to claim such

features, both smgly and in combination,
even when some other method of forming the

individual claims may be used independently
of the other parts or in other combinations
and that changes may be made in the appa-

terior of the mold the sameend may be other- | ratus while stlll using my method, smce

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:

What I claim 18—

1. The method of forming glass artu,les
which consists in forming a blank pneumat-
ically with a finished neck in inverted po-
sition, blowing upward through the neck of

the proper ad,] ustment of the parts of the ma-

by suitable changes in the form and relation

7¢

When
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I prefer that the levers 112 and 136 should
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the apparatus adapted to carryout my method
of manufacturing narrow-neck bottles my

115

many novel and original features of process

I20

It will be understood
also that parts of my invention stated in the
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the blmﬂi so formed ﬁo form a eavity in thé
blank, and then inverting the blank and ex-.

panding ib. .. | S _
2. The method of forming glass which con-

sists in sucking plastic glass into the form of

3 blank, and then expanding the blank.
3. The method of forming glass which con-

sists insucking plastic glass into a matrix and

then expanding by blowing the blank so

formed. o e
4. The method of forming glass which con-
sists in sucking glass into a matrix, and then

~ blowing an incipient cavity therein, and then

20

completely blowing and expanding the glass.”
5. The method of forming hollow glass arti-

cles which congists in forming one end thereof
by sucking, reversing the blank, elongating

the blank and finally blowingto finished form.

6. .The method of forming hollow glass arti-

cles which consists in forming one end thereof

by sucking, blowing a preliminary air- cavity

‘in the blank, reversing thé blank, elongating
the blank and finally blowing to finished form. -

7. The method of forming glass articlesin
molds, which consists in forming one end

thereof by sucking, reversing the mold,
slightly opening the mold and permitting the

blank toelongateby gravity, closing the mold

- and blowing to finished form.

30

8. The method of forming glass articles 1n

molds which consists in forming one end| =

‘which consists.in sucking one end complete
| with an attached blank mass of glass formed

“expanding sald mass.

thereof by sucking the glassin an open-ended
mold, reversing the mold, applying a bottom
to the open end and blowing to finished form. . =
. 9. The method of forming glass articles 35
which consists in sucking one end complete
with an attached blank mass of glass and

blowing the blank to finished shape.

10. The method. of forming glaé.s_artiéles .
490

in a removable matrix, stripping the blank of

said matrix, inserting a new matrix and blow-

ing to finished shape. = = | | o
11. The method of forming

& 'glassw:am 45

blank which consists in sucking the glass into

a tubalar end with gn attached mass of glass, -
then blowing through said tubular end and
12. The method of forming glass articles 5o
which consists in sucking the glass into a
tubular end with an attached mass of glass,
blowing through said tubular end to expand
the blank and finally blowing to finishing
shape. | - | -
Signed at Columbus; Ohio, this 21st day of
February, 1902. . L
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‘JULIUS PROEGER. .

Witnesses: -
BexnsoN R. HEDGES,
GEORGE BEATTY.
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