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g Clalms

This inventlon pertams to 1mproved procedure‘

_for earrying out glassware makmg operations.and
to; apparatus- employed dn connectmn therewith,
and more particularly, to 1mproved procedure: for

jshapmg articles. while in motion, Those - skilled

in this particwlar ‘art Know.. ‘that “the. so-called

: 1mprovements in, glassware makmg or- shaping
apparatus have in'no sense. brought about a sim-

_plification: of the procedure and of the mecha-~
nisms employed ‘On: the.other hand, the mecha-

- ‘nisms haye 1ncreased in: complex1ty of design. and
mtrlcacy of operatlon. o

.. In view of the above cons1derat10ns it has been
an obJect of my invention to prov1de a new and
improved,l sunphﬁed procedure for forming glaSS.
wWare. . i

T haye found that the new development in the

art. of formmg glassware have not. only added, to
the complexity of the:apparatus and the intricacy

.. of. the operatxons but - have also-made  the in-

" stallation ‘and maintenance costs" of. layout al-

G meost prehibitive from the standpomt of the small
- ‘operator. : ‘
...t has heen, another. obJect of my mventmn to ‘

ut1hze an:.entirely ‘new. principle in a glassware
making procedure:. suckrthat the efficiency. of op-
. eration will be mcreased and that many-intricate
. features may be ehmmated and that a; more ef-

Tective. control of the. formmg opera.tmns may be:

‘had. :
o _..Another, omect. oI my 1nvent1cm has been to

-obtain  the: desirable features of & mechamcally-
‘ ‘operated forming apparatus Wmhout mcorporat—-
ing the ~undesirable features. .

A further object. has: been 1o provxde a me- ¢

chanically compact glassware makm.g unﬂ; whiech

- simplifies centrol. ‘
< in A still- further obJect of. my 1nvent1on has been )

‘ ;to iprovide an article forming machine which: is
_capable of effectively handling a ¢ontinuous fuid

stream: flow of molten material:and which will,
handie such material in a smooth posmve and:

eﬁectlve manner,

These and many: other obJects of my mventlon‘
: ‘wﬂl appear to: those: skilled 'in the. art. from-the-
-following description: taken. in view of the, claims

and: the appended drawings of, whiche-- :
i Figure- k is a-top plaw’ view of- an apparatus
embodymg the: fea,tures of my mventmn

Figure. 2:is. a. side. elevatlon partially in section.

‘a.nd; taken: along the line: IT—II of Figure 1;
Figure 3 is-an, enlarged sectmnal -elevation
taken along the: line III—II1 of Figure. 1;
<Figure, 4 isv o honzontal sectwn taken aloné“
the line IV-—JV of Pigure 3;

o igure). 5 is e vertical elevatlon of an mner‘

.o cere ‘portion:of a dlstrlbutor valve shown in
.. seetfen.in Bigure 4; o
" Pigure 6-is 2. fragmental sectlon taken on bhe

lme VI-VI of Flgure -

Figure 7 isa top plan view of the lower portion
of .apparatus. illustrated in Flgures 1 and 2 and
showing a fluid reservoir;

Figures:8 and 9 are fragmental sectmns taken

.-along the lines VIII—VIII and IX—IX, respec-

tively, of Figure 7;
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PFigure .10 is an enlarged top. plan detail of a

shear me‘chanlsm shown in  Pigures 1 and .2;

Figure 11 .is a.sectional elevation taken along

the line XI—XI of Figure 10;

‘Figure .12 is a. sectional detail‘ of linkage for
operating shears of Figures 10 and 11; and -

Pigure 13 is a pressure-time curve showing the
economy of hydraulically. forming. articles m ac-
cordance with my invention.

I have found that I can effectively handle
molten glass having a high fluidity. and which
is fed as a continucus stream from the fore-:
hearth or orifice of ‘a furnace and can do this
without controlling or. interrupting the flow of

‘the stream in the manner heretofore thought to

" be necessary. - I have also been able to carry out,
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‘means.

. the actual shaping operations with a smodth ef-

ficiency and with a more compiete. contml of the
steps, involved.

In accordance with the principles of my inven-
tion, I have prov1ded a. glass forehearth having
a suitable feéd .orifice and a stationary but ad-~
justable. ‘flow control ‘needle or other suitable
That is, I provide a needle which may
he set.at.-a certain position in accordance with

" the temperature, the head of glass, and the vol- -

ume.of it. which is to be fed through the orifice.
During the actual operation of the machine, how-
ever, this needle: remains stationary after its

. position has been set for conditions such as out-
lined above.

I have also: prov1ded a suitable. driving mech-

~anism for. continuously turning.a rotatable table

40

. mold . .cups.

which' carries a plurality of radially-positioned .
The mechanism drives a station-
mounted pair of shears which are alined with

- the orifice to quickly cut oxr separate the correct
. amount. of -glass for each mold cup as the glass

45

flows. out..of such orifice.. The number of cups,
their paths of movement, as well as their speed
of movement, are controlled so that as a portion

. -of the glass is separated.or cut.off with a light-
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ning-like action, it immediately drops into and
is: received by a moving mold which at that
instant; is in the path of the drop. Of course,
the proportioning will be such that there is-always’
a. mold in position for receiving a glass portion
when cut or separated, although the stream itself
is.continuous, has a-high heat, and thus, is fluid
rather than viscous. »The speed. of the cup move-
ment and of the.glass flow are. adjusted to give
the desired shape and size of the separated glass
portlon

.I-believe that I have been d:he first: to effec—
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tively utilize a co;ltinuous flow fluid stream of
glass in a ware-forming procedure. When the
glass portions are cut, the temperature is such

that immediately after cutting, the separated por-
tions are reheated and shear marks eliminated;

this feature being of very great importance. An- ..
other advantage is that the forming operations -

are accomplished with greatly increased economy.

The problem involved in successfully employ-
ing a continuous fluid stream of glass is not lim-
ited to the provision of a suitable number of cups
which are progressively moved to receive each
separated portion of the stream, but also involves
the provision of forming mechanism which pro-
gressively, quickly, and surely forms a good qual-
ity article, and does it in such a manner as to
leave time enough for the article or blank to be
discharged from its mold cup, for the mold cup
to cool, and then to move to a position to receive
a new charge. By solving these problems, I have
not only been able to utilize a new method of
glass feed, but have also been able to form quality
ware at a new high rate of production. )

In order to carry out the forming operations
while the mold cups continuously rotate, I provide
each cup with an individual pressing mechanism
whose operation is timed in such a manner that
sureness, quickness, and smoothness of forming
action has been attained, and the power required
for the forming operations has been cut down
to an extent heretofore thought to be impossible
while still properly controlling the steps of the
forming operations.

The mold cups are adapted by cam track or
other suitable means to move in and out with
respect to their rotative axis in order that each
cup will receive a glass portion or gather at its
“out position, and will receive a pressing plunger
at its “in” position to form an article or blank.

In connection with the forming operations, 1
have embodied an entirely new principle which
results in 'a marked increase in efficiency, par-
ticularly from the standpoint, of smoothness of
operation and of economy. of power. This prin-
ciple comprises the employment of a liquid or
some gther relatively non-compressible fluid, such
as water or oil as a direct acting actuating hy-
draulic medivm for each of the individual press-
ing mechanisms. When I speak of a hydraulic
medium or a hydraulic fluid, I have particular ref-
erence to an incompressible material of liquid
form such as water, oil, etc. I have found that
the lag which normally accompanies the pneu-
matic or air type of plunger action is entirely
eliminated, and this is very important in view of
the necessity for an extremely speedy forming
cperation as required by the continuous stream
feed of the molten glass. The positiveness, sensi-
tiveness, and effectiveness of a mechanical cam-
ming action are.obtained without the consequent
lnss in contrel. The postiveness and smoothness
of. the action as controlled by g suitable valve
system is indeed remarkable.

Further, in accordance with the principles of
my invention, I have provided a piston to which
a “former” or a blank “presser” is attached. The
piston is hydraulically actuated in its forming
stroke and is pneumadtically actuated on its return
stroke by the countfer pressure of a compressible
fluid. This compressible fluid is forced out of
one end of the piston chamber into a closed exten-
sion chamber or accumulator by the piston during
its forming stroke. Thus, energy of the forming
stroke-is stored and later utilized to refurn the
piston and the attached blank “former” to its

E
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orlgmal position. The flow of hydraulic fluid to
and from the piston chamber is automatically
controlled by a distributor valve whichis, in turn,
controlled by the rotation of the carrier and its
associated meld cups.  The hydraulic fluid is sup-~

‘plied to the valve, and thus, to the various form-

ing mechanisms in such a manner that the pres-
sure is automatically and practically instanta-
neously adjusted to the power requirements of
each- step of the operation of a given forming
mechanism. *As a result, the saving in energy and
power is enormous, see the curve of Figure 13.

It is also true that a better control is had of
the steps involved in forming a given blank or
article; for example, the pressure used to move
the “former” to a cooperating position with a
mold cup is approximately that required to-over-
come friction, see a of Figure 13. The pressure
used to actually form or press out a blank in
the mold cup is of a much higher value, see b.
Such pressure is later “backed off”” by the valve
to finish the operation. The “build up” of pres-
sure is automatic; it ‘“builds up” as the need
arises in a manner similar to the action of an
electric motor when a load is applied: A relief
valve prevents a “build up” of pressure beyond
desired limits, and thus, prevents damage if, for
example, foreign matter was accxdentally intro-
duced into a mold cup.

A pin valve mechanism controls the release or
exhaust of the hydraulic fluid from the piston
chamber to cause the counter-pressure to at first
slowly move the “former” off the blank, and then,
the main distributor valve releases the fluid, in
order to permit the piston and its associated
“former” to snap back to its original position.
These control features also result in uniform
articles of superior quality.

The amount of work actually done in carrying
out the forming operations of my invention is

, relatively small since it is only utilized as re-

4
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tributes to the power lost.

quired. As distinguished from this, a pneumatic
system utilizes substantially the same amount of
energy during preliminary and return movements
of the piston as when the associated plunger is
actually forming an article in a mold cup. The
lag which accompanies the use of a compressible
fluid in the forming stroke of a piston also con-
I obtain the power
economy and quick-action of ‘a mechanical sys-
tem, but on the other hand, obtain a simplicity

~and an effectiveness of control of the steps of

e
UL

6o

forming. an article which are impossible with a
mechanical system.

In the curve of Figure 13, time has been plotted
as an abscissa, since power is a function of it, and
pressure has been plotted as-an ordinate. - Un-
like the pneumatic system which is connected to
a large tank located at a distant point and in
which compressed air is maintained at its highest
work value for moving a presser during both its

forming and return strokes, it shows that pressure - -

is applied and proportioned in my system only in
accordance with the actual requirements of the
system.- The period of time represented by ¢
also represents g power or energy saving not
possible in a pneumatic system.

By employingan accumulator for returning the
piston, I have effected a two-fold saving of power.
And, I have so simplified the procedure that I
have been able to provide a mechanically com-

_ pact unit which may be moved from place to place

or from forehearth to forehearth as  needed.

_During the starting up operation, I ¢an contin-

uously rotate the machine to pick up and dis-



. tendir

2 383,349

‘ c%r«ge glass pgrtwns until the cups reach the
: temperature and the gl Ss-portions them- ‘
erlstxcs That is,
1 hydraulic pumps.
to. actuate the “formers” can 5
1} condltlons are-such that good
S can bp coqtmuously formed,
t“e drawings, and partlcularly to
Pig , 2, I "have provided a statlonary
framework or ba,se portion i ‘upon  which..is
- the operating mechanism of the em-
t of my invention disclosed. This. base
ember l is preferably mounted on a
3 ge whlch comprises axles 2, spaced
: kS heels 3, and a track 4;.in: thls manner
‘the: ma hine may be moved from one; place 0
AL : 18 plant. ‘
: The framework I-is prov1ded w1th a centrally—
located - ¥ertically and upwardly extending cen-
3 Jumn member 5, about which carrier por—
t;ons of the apparatus are adapted to rotate
shital lgl,e mold carrier .or table 9. rctates on the
¥:3 downwardly extendmg sleeve—
L4 whwh is removably. secured to:a

10
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58, removably secured‘ upwar ‘-1 X~
ang cyulndncal frame portmn 13 whlch is
"also removably secured to and which supports. an-
upper carrier member 30, As sgen, the lower
bearing

nulus. 12is Joumaled upon..a shghhy 30

y cap membex; 6 that‘
e frame | S

n dl by a ca track l sa (see Flgures 1 ar;d
2) ;nq 1 don i me i ag '.nst a removable abut-
”.ment P te inst. the
g e ca Hn tlmed relatlonshlp w1th the
tation of the
%

“4:0

on-o; rier-by a cam track 8 rnounted

he stat io ry frame, 1. In this manner; each

15 is moved outwardly to receive

AS; shown to the rlgh,t of Flgure 2
f Pig

- ng: operation may bgu accomphshed Each
: ‘cu@d 19, 18, preterably provxded with-a -suitabl

* knogk-out mechanism "9 having an extendmg
‘adapted to ride on a cam track
ted to extend upwardly from the sta-
‘_ The cup 15 cools between dis-
‘gha tlon A and charging station' B; the -
cam tracks I & and 20a may be a,dJusted to. yary
_thue position; oﬁ station'A, in: order to change the
‘durmg thch 8. formed artmle is. carned
a. mold.cup. is: cooled.
The upper. carrigr- member 30 is: mounted to
extend twardly and support a plurahty of in- .
divi blank formlng mechamsms 31, in this

i Uelve Each meohamsm 34.1is provxded at

© ings 34.. “Each forming mechamsm- 3( comprises

" a snitable plunger or “former” 38 which is,adapted

to enter: a, mold cup 15 in the manner shown. in

%0
Flzu);e 5 pI;e_Ss out and form a bla.nk. ‘ There is

2 As seen,
e provided each cup. W1th ‘a. ”1nd1V1dua1

v
: pressing or formmg mechanism and stch pressmg 15

<. 24,

60
‘ 1ts volume and-head,

' g5 D

3

or forming mechamsm is - mounted directly in
alinement W1th an assoc1ated cup I9 when that
cup has been moved to its inner position: en’its

- carrier.10; and, since both the upper and lower

carriers 30 and 10 are connected together; it will -
appear that they rotate in synchronism and that

.. the pressing mechanism is always ready for oper-

ating upon-a gob in'the mold cup,

In order to strengthen the upper carrier 30 and :
o hold it in the proper spaced relationship with
respect to the lower carrier 10, T have provided a

plurality of vertically extendlng positioning rods

42 which are screéwed into the lower carrier and -
are bolted to the upper carrier. A drip pan 43 is
removably mounted to extend between the cham-
bered.valve housing 33 and the upper. ends of the

- piston chambers 41.

Referring particularly to Figure 3, 1t is'seen that' '

‘ plunger 38 has an upper flange or annulus 44 that

abuts a slide head 45, both of which are removably
mounted. on g, threaded extension portion of the
connecting rgd 40.  The slide head 45 moves WIth-

- in.a‘housing cap 46, and an article edging annulus

47 is bolted to a lower flange of the housing cap 48

9. to limit the maximum downward movement of

plunger or “former” 388. A pair of disc-like plates
48 are adjustably mounted on rod 40 to control
the compression of a. spiral positioning spring 49,
This spring 48 normally ‘maintains the upper end
of the:slide head 45 in abuyment with the inner
top. wall of the housing cap 46. Flgure 3 shows
that stide head 4§ is at its lower position when the
tormer 38-is pressing out a.blank or article; the
arrangement prevents injury-to the apparatus if
the proper movement of the presser or former 38
ig obstruetad. :

The length. of:stroke of the plston 39 is snitably
adiusted: by turn buckles 25, which are threaded
on. rods 26 that: extend from the carrier 30 to.co-
eperate with plates 48.

‘The. cup. 1§ co,mpnses 8, core portion 21, the
knock,out 1od 20 which, extends therethrough a
mounting sleeve 22, a removably mounted eam an-
nulus 23, and a: replacea.ble formmg cup portlon

The operatmg mechamsm for rotatlng the car-

: rlers l,u and 30 may be of any smtable form such

52 and dmve gear 5,3 As seen
ly- i B 2, the bearmg annylus |2 of
lu is. provzded with an outer gear por»
meshes and. is. dnven by, the gear 53.
£ me hamsm shown mcludes a, fore-
hearth 54 having g refractory orifice 55, position-
ing: pla es' B§, and an -adjustable contrel needle
1. Smce, in carrylng out my lnventlon I utlllze
a’ continuous stream; of- hot hqmd hke glass 58
as. Migtinguished from an interrupted stream of
_glass it is only necessary to. prehmmarlly .
a,d;\ sh the needle %1 to provide the desired fluid
flow as based upen the temperature of the glass;

It will. be, apparent that I supply a contmuous‘
ravzty ﬂow of fluid or molten glass whose rate is
narily adiusted by the stopper or needle.
51. - Unlike the phase c¢ontrol method of feeding,
the natural grawty flow of the molten.glass is not
per}odxoal}y ‘augmented: or- retarded by a, recip-
rocat lunger or rotating bell to: form shaped
other words, in my invention, shears
moment: sily-interrypt without substantially back-
Ing up, grayvis; Ww.  The time of this' interrup-
tlon is suffi 0 permif a cha:ge to be received

LI s
: by one cup.and & new cup o be presented for. 1e-
‘ceiving the next successlve chagge
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~Fgr separating the stream into charges I pro-~
vide a suitable shear mechanism which has & ver-

tically “extending column 59 mounted upon the.

* stationary frame f. - Adjacent-the top of the col-

- umn 59,1 have mounted aremovable caphfa upon
which 'is supported the operating mechanism of
the shears. - The shear operating mechanism in-
cludes ‘a pair of shear blades 60 and 68a pivotally
mounted on a shank 68’ by suitable bolt means 61
which, at its lower end, is bolted to an extension
of the cap member 59¢. Each sheer blade at its
rear end is preovided with two oppositely-posi-
tioned outwardly-projecting tabs 62 and 63; and
actuating links 64 and 85 are pivotally connected
to the tabs by studs 86 and 67 for moving the blades
to open and closed positions. The links 64 and 65
are pivetally connected together at a common
point by & cam-roller support-stud 68 upon which
ig also mounted cam roller 69, as well as a posi-
ticning arm 70. The positioning arm 70 is pivot--
ally mounted on the stationary cap member 59a
at its other end by a stud Ti. A spiral spring 12
is connected between the arm T8 and the cap 59a
for normally holding the arm cam roller 69
{ightly against a rotating cami disc 13. A spiral
spring 76 resiliently holds the blades 68 and 60¢
on shaft 60’.

I have also provided a trip cam for holdmg the
shear or scissor blades in their closed position,
independently of the operation of the cam 13;
this trip cam. comprises a finger lever 14 piv-
otally mounted on the stationary cap portion 59a
and having a cam face 15 adapted to abut the
arm 10 and press it outwardly away from the op-
erating cam 13. As shown, the actuating cam
disc 13 is centrally axled to a vertical operating
shaft 17 which is journaled by suitable bearings
18 within the cap 59¢ and the column 59. A lu-
bricating cup 81 is shown in Figure 11. Beneath
the cam disc 13 is a rotatable plate 19 keyed to
shaft TT and having bolts 80 extending upwardly
therefrom. 'The cam 13 may be moved to the
extent of the slots shown in Figure 10, for adjust-
ing the cutting operation of the shears to the
proper timed relationship with respect to the ro-
tation of the drive shaft 17.

The shear mechanism is driven in a timed rela-
tionship with respect to the rotation of the car-
rier members 10 and 39, since it is driven by the
ring-gear annulus-member (2, see particularly

" Pigures 2 and 11. - In this connection, I have pro-
vided a suitable gear 82 meshing with the ring
gear 12 and keyed to 2 rotating shaft 83, upon one
end of which is keyed a suitable gear 84 which
meshes with a chain of pinions 85 and 86. The
chain of pinions in turn meshes with a small gear
81 keyed to the drive shaft 17,

For carrying out the forming or pressing op-
erations, I Have provided, as shown particularly
in Figures 1, 2, 7, 8, and 9, a suitable reservoir
1 for hydraulic fluid, such as water or oil, a pair
of rotary pumps 90 and 91 connected in parallel
and driven by motors 92 and 93. The pumps 90
and 91 have & suction line 94, a valve 95 for con-
trolling the flow therethrough, a relief line 96
and an gutomatic relief valve 97. A pressure line
98 is connected to a wvertical pipe 98’ which ex-
tends upwardly through the central column 5
of the machine. The numeral 99 represents a
suitable pressure gauge. Of course, both the
relief line 96 and the suction line 94 enter the
reservoir 1. The inside of the column 5 acts as
ah exhaust line for forming mechanisms 31, since
it is connected at its lower end by a rplpe 8 to a
reservoir 1, see Figure 2.
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The control mechanism includes a-distributing
valve 100 mounted at the top of the central col-
umn 5, see particularly Figures 2, 3 to 6, inclusive.
This valve comprises a base portion 101 remov-
ably secured to the column § by suitable bolt
means 102.  The base 101 has an annulus portion
102 adjdcent its upper face for supporting the
lower bearing 84. A central core portion 104
rests upon, is keyed to and extends above the
base portion 10{. It has a cap member 105 se-
cured thereto by bolt means 186 and locked with
respect thereto by extensions (87 -and pins 1988,
The cap portion (05 is grooved to receive the up-
per bearings 34 and the rotary outer chamber
housing portion 33. As seen, the chamber hous-
ing 33 extends between the upper and lower hear-
ings 34 and rotates abotit the central core portlon
104.

In Figures 3, 4, 5, and 6, I have shown ‘the op-
eration of the valve T’he chamber housing
member 88 is provided with the same number of
chambers 108 as there are pressure cylinders 41,
and each of these chambers is connected by a
telescopic pipe 110 to its respective piston cham--
ber. In Pigure 3, the pressure line is shown
connected directly to the cylinder 41 and the

plunger 38 is forming an artu:le A’ ini the mold

cup 5. :

The position of the rotary distributor valve
shown in Figure 4 indicates its relationiship when
one forming mechanism is applying maximum
pressure to the gather in a mold cup.” All but
two of the chambers 109b and 109¢ are directly
connected to the exhaust passageways Il of
the valve, while the chambers immediately ad- .
jacent the chamber 109¢ which is receiving the
hydraulic fluid are completely shut off from any
flow, except that the chamber 1095 is connected
by suitable passageways (12 and (13 to the ex~
haust 11{; the flow through these passageways
is controlled by an adjustable needle valve 114,
see particularly Figure 6. That is, when the
chamber 108a is receiving pressing fluid, the
chamber {090 has been cut off from any Dbress-
ing fluid and has been slightly opened ‘to the
exhaust, in order that an accumulator mecha-
nism Whlch will be hereinafter described; can
slowly initiate a return movement of the plunger
38.  However, after this short. perlod ‘of slow
movement, the rotation of the carriers brings the .
chamber 1096 directly in line with the exhaust’
passageway |11 and permits the accumulator to .
immediately snap back the piston 39 and its as-
sociated plunger 38 to their original positions.
Viewed from Figure 4, the chamber 1089c¢ is closed
off  to the exhaust HI immediately before it 1s
opehed to the pressure chamber 99a.

As shown, the lower end -of each piston cham-
ber 41 is connected through the pipe (15a¢ to an
annular accumulator header |16-which, in turn,
is connected through suitable piping (16 to an
accumulator chamber {7 which. extends in-
wardly and vertically along the rotary frame 13.
A suitable gauge 118 has been provided. In order
to have a smoothly acting rotary distributor core
104 which will not lock during certain periods
of its movement, I havé provided suitable bal-
ancing dead~end slots 120, 121, ‘connected by
passageways 122 and 123 to the pressure cham-~
ber 98a, see Figure 5. Drain passages (24, 125,
126 and 127 are connected to the exhaust ¢cham-
ber tila. I have also provided an annularly ex-
tending drip trough {28 connected by a drain pipe
129 to a 11qu1d return passage lII in the valve
base 109.
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F om the Above explanation afid descrxptzon it veloeity. It is ‘thus'apparent that the pumps
‘ pear that at'a definité time durlng the ro- may be of a positive displacement type in order
of: the carrier; ote of the préssure chani- to;better instire the supply of a substantrally con-
Mgl will' aline wrth the inlet chamber 994 . stant quant1ty of hydrauhc fluid to thé pressing
tH ‘valve resultmg i a forward movelnent jgencies at a pressure that varies in accordance.

) wrth thé power requrrements of the gperation of
dchine; If will be noted that this supply
stantrally cofititiuois, a$ the -valve shown
. 1g Ye 4 succestely introduces the fluid into

tHe préssuré ehambers of the plurality of shaping
niechamsms Thus by employmg a substantlal—

" from the upper portwn of the cylindér is 4t fAirst ’
limited by the passageways (12 snd 113 and tha % : uccesswely éifected: Géareéd, plunger;
needle valve. I 14, . ] or' other suitablé types of pumps may
: ‘FS“ Ce; as DI eyiously | 1nd1cated i einploy 4 Tel- ve empioyed: The arrangement also very mate- -
dtrv v ‘non compress1ble fiuid “for movmg the ‘ rrally dpéeds up the préssing operations and -
39 forwardly and g relatlvely compressi- iy makeés possivle the utilization for the first time .
sucht a8’ dir, or part dir and part water, of what m y be termed 3 hot Auid-like (10w vis-,
oV ng the prston ‘balck, T have been able tb cosity) open=orifice 6F continvous stream feed.
an ecohomy of poWer heretofore 1mp0s- My invention is not limited to tle: forming
of BlasSWATe 6r of plastrcs, but has 4 wide field
carry1hg out ‘the operatwn of the maching, 43 of abplicatio i forming drticles. While I hdve
'l ninatkily adjust. thie timing betwéeh the ro- deséribed bt oAk einbodiment of my ihvention,
tatlo“ of the clip ‘eartier ({0 and ‘the actuatlon b Wil bE apbareiit that thiany changes; modifi-
of ‘th shears 60 and Gﬂa by loosenmg polts 11 cat1dns, gubstititions, additions and omissions,

‘and 80/ (see Fig. 10) and movrng cam 13 with et eonibmatlorls thereot; may be made without

- réspect to shaft it Thls is’ dohe in: order that 4§ departmg fioil the Spifit and scope of the in-
ach glass portion’ separated from the cofitinu- -~ véntioh 88 irdicated il thé appeénded elaims.
ous strédin 58 by the shedrs will ‘be received by This i§ & conitiiudtion of my copending appli-

ap 15 wluch arrives at the proper instant: - catron Sérial No. 64;227, filéd February 17, 1936,
The purnps 90.and 9t gre preferably contmuously ‘ entrtled “Glagsiwaré Workmg apparatus ”
rotated; it or' that they can qumkly and auto- g8 in':
matlcally change ‘from: an: 1dlmg to a ﬁoWer opY _a machme for forrmng hot ﬂu1d-11ke
ération” 45 the steps’ of formmg operatrons de- or plastrc materidal into a-suitable shape
mand S wheré varlatmhs it power: reduiréments. oceur
S the eoonomy clirve of Frf'ure 13, c represents ‘ durmg the operatlon of the machme andl durmg
the. 'period of time between: successwe pressing ap th I a
dp’e‘r’atrons d ‘répresents the penod of tnhe dur- :
mg 'which the “former” is movmg upon or is form—‘ - sald formmg mesns for moving - said formlng
ing a‘ga;her 1t1 a mold cup and e represents me ns: tb a fbrmmg pbsmon and for formmg

cesé prés: “»'re bemg relieved by & safety valve)
: Each falhng or ngHt ‘portiort of the curve repre-' ]
1 sents tHe' fall of preSSure after the formmg op— ‘

“former” untll the gather in the mold cup
8 “contacted.” Although ‘the active  hydraitic
‘pressu es shown in thls curve have been found to
be éffective, they are merely 111ustrat1ve t6 clear-. .

“ly:set forth. the éconiomy and efﬁmency of my

operative procedure The actual préssures used mmg operation progressés and

will 'of course vary with the type of article; type as th¢ thafetial cools aid becomes more viscous.
: of the material being formed and with other con- 2: Ifi'g Miachine for making shaped articles, a
sidérations; bU.t in any event, the operdtive SUPPOTt; 4 cdrriel movably mountéd on said Sup-
‘ princxples of nty mventlon st111 apply. : port means oF 'moving said carrier, hold cups

: sang in power or energy eﬁected by the
‘e mployrient’ of my invention is very sreat and
~can be better apprecnated by a_study of! Frgure ‘
113 of the drawmgs Wherte. an accumulator is
‘einployed the source’ of hydrauhc préssure’ such‘ :
as & pum p must operate at maximum pressure, g5
) pounds, until the: accumulator chadmper
; On the ot‘her hand as shown m th1s‘

60’ on ' saLd’ ca,rrler means cooperatlng with each
of sard mol cups for shaplng an artlcle there-
m a p : ,a plston niounted in said
pressure cyhnder‘ and operably connected to sard
shapmg means,  a source of hydrauhc pressure
operably contiected to sa1d pressure cylmder for
movmg said. p1ston and said shapmg means in a
formlng stroke; valvular means having o, pair of
chamber -portions; one of said portions being mov=
‘ -;‘ab_le ‘with said carrier and with- respect to the
‘ hydrauhc preSsure T have shown purnps 91 and other. chamber portion for -periodically. cutting
 92:which, may be' any standard préessaré pump’ off flow- of hydraulic pressuré to said pressure
- -construction” siid 4ré designed and operated to . cylitider; snd means: éperatively associated with:
“:provide . 4 substantially -constant supply of hy- said piston and said shaping means combina-
“dra.ulic fluid at a. substantmlly constant rate or 75 tion for returning said combination to an in-




6

operative position after a shape has been pro-
vided.

3. In a machine for makmg shaped articles, a
support, carrier means rotatably mounted on said
support, mold cups on said carrier, a pressure
means for each mold cup on said carrier for
shaping material therein, means on said carrier
intermittently actuating each bresser to shape
material in each of said mold cups, valvular
means on said support and having a portion
rotatable with sald carrier means, means pro-
viding. hydraulic pressure for actuating each of
said pressers, an operable connection between said
hydraulic pressure means and each of said press-
ers, said valve being operably-positioned in such
connection between said hydraulic pressure means
and. each of said pressers, said valve being con-
structed and arranged and having another por-
tion operably mounted with respect to said rotat-
able portion to intermittently supply actuating
pressure fluid to each presser during the rotative
movement of said rotatable portion with said car-
rier means.

4. In a machine for making shaped articles, a
support, carrier means operably mounted on said
support, mold cups on said carrier means, press-
ers on said carrier, each of said pressers being
constructed and arranged to shape material in
one of said mold cups, presser cylinders on said
carrier means, a piston mounted in each of
said presser cylinders and connected to one of
said pressers, means providing hydraulic pres-
"sure and being operably connected to said pis-
ton cylinders for moving said pistons therein,
valvular means for periodically cutting off flow
of hydraulic fluid pressure from said hydraulic
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piston therein, means for. continuously rotating-

" the carrier, a pressure line opening into one end
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pressure means to each of said piston chambers

after a shape has been formed in a mold cup
by one of said pressers, said pistons being con-
structed and arranged to move said pressers to
a shaping position and to thereafter shape ma-
terial in said cups, and means energized by
said hydraulic pressure means for returning said
pressers to original inoperative positions after
material has been shaped in said cups, and means
for controlling the  effective counter action of
said fluid for returning said pressers and their
associated pistons in a desired manner.

5. In a continuously moving machine for mak-
ing shapes, a support frame, a carrier movably

mounted on said support frame, means continu-

ously moving said carrier on said support frame,
mold cups on said carrier, blank-forming plung-
ers for said mold cups, piston means operably
associated with said plungers for actuating them,
a primary means providing fluid pressure and be-
ing operably connected with respect to said pis-
tons to move them in one direction, a second-
ary means providing fluid independently of said
primary means and being operably connected
with respect to said pistons fp move them in
an opposite direction, said secondary means also
being constructed and arranged and operably con-
nected with respect to said pistons in such =
manner that it will be energized by the move-
ment of said pistons produced by said primary
means, a distributor valve operably timed to
the movement of said mold cups and having
means controlling actuation of said pistons in
succession by said primary and secondary means.

6. Apparatus of the class described comprising

a succession of hydraulic press units mounted on

a8 carrier, each unit including a cylinder with a
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of each cylinder, a counterpressure line opening
into the other end of each cylinder, a distributing
valve movable with the carrier for. successively
conhecting each of said: pressure lines with a
source of  fluid. pressure. and subsequently. to an
exhaust passage to first apply pressure to. the
piston and then relieve pressure in each cylinder
in turn, and a common closed reservoir with
which all said counterpressure lines commum-
cate, said common reservoir being closed. to re-
tain a compressible fluid under pressure whereby
said reservoir serves as an accumulator to effect
the return stroke of the pistons as their pressure
lines are successively opened to the exhaust pas-'
sage.

7. Glass molding apparatus comprising a sup-

port and a turntable on the support, a plurality
of molds thereon spaced from one another at
equal angles, means for continuously rotating
the turntable, a plurality of individual press units
on the turntable, each having a fluid pressure
eylinder with a pressure pipe at one end, & coun-
terpressure pipe at the other end of each cylin-

der, a pressure distributing valve to which all

the inlet pipes connect comprising an annulus
that rotates with the turntable having a port for
each inlet pipe, and a fixed valve member in the
annulus having a pressure port and an exhaust
channel whereby the ports in the annulus sué-
cessively move past the pressure port and then
the exhaust port, and a third port in said valve
having a restricted passageway leading into said
exhaust port whereby to break the. pressure in
the cylinders before fully opening them to ex-
haust, and a closed reservoir to which the coun-
terpressure pipes lead.

8. Glass molding apparatus comprising. a sup-
port, a turntable on the support having a plu-
rality of molds thereon spaced from one another
at equal angles, a succession of press units on the
turntable, there being one press unit for each
mold, means adjacent one portion of the periph-
ery of the turntable for feeding a charge of glass
into. each mold in succession, said molds being
radially movable on the table toward and away.
from the periphery thereof in order to receive
the charge when moved out toward the periphery
and-to be engaged by its press unit when it is
moved inwardly, cooperating cam meéans on the
molds and on the support for effecting such ra-
dial movement of the molds, and means for Oper-
ating the press units in sequence. ’

9. Apparatus of the class described. compnsmg
a support, a turntable on the support having a
central vertical column, a plurality '0f molds on
the turntable spaced from one another at equal
angles; a press unit on the turntable for .éach

Imold, each press unit including a cylinder with. a

piston therein, means for rotating the turntable,
a stationary valve member at the top of said col-
umn having pressure inlet and exhaust ports
thereon, a rotary valve member on the turntable
cooperating with the stationary one and having -
a port therein for each cylinder, each port being
connected with its respective cylinder, a counter-
pressure passage leading from the opposite end
of each cyhnder and a closed resérvoir havxng,
compressible fluid trapped therein mounted on
the turntable with which all of sald counter-
pressure passages communicate. . :
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