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UNITED STATES PATENT office 
Continuation of application serial No. 64,227, 
February 17, 1936. This application May 27, 
1940, Serial No. 337,545 

9 Claims. (C. 49-5) 
This invention pertains to improved procedure 

for carrying out glassware making operations and 
to apparatus employed in connection therewith, 
and more particularly, to improved procedure for 
Shaping articles while in motion. Those skilled 
in this particular art know that the so-called 
improvements in glassWare making 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 

inisms have increased in complexity of design and 
intricacy of operation... . . . . . . . 

In view of the above considerations, it has been 
an object of my invention to provide a new and 
improved, simplified procedure for forming glass 
Ware... ". . . . . . . . . . . . . . . . . . . . . . . ." 

I have found that the new development in the 
art of forming glassware have not only added to 
the complexity of the apparatus and the intricacy 
of the Operations, but have also made the in 

... stallation and maintenance costs of layout al 
most prohibitive from the standpoint of the small 
Operator. , , . ; *... ." 

10. 

5. 

2 

... It has been another. object of y invention to 
lutilize an entirely new.principle in a glassware 
making procedure. Such that the efficiency of op 
eration will be increased and that many intricate 
features may be eliminated, and that a more ef 
fective control of the forming operations may be 
had..... . . . . . . . . . . . . . . . . . . . . . . . . . 
Another object, of my invention has been to 

obtain the desirable features of a mechanically 
Operated forming apparatus without, incorporat 
ing the undesirable features. . . . . . . 
A further object, has been to provide a me 

chanically compact, glassware making unit, which 
... simplifies control... . . 

A still further object of 
to provide an article forming machine, which is 
capable of effectively handling a continuous fluid 
stream flow of moltea material and which will 
handle such material in a smooth, positive, and 
effective.naanner. . ''. . . 
These and many other objects of my invention 

will appear to those skilled in the art, from the 
following description taken in view of the claims 
and the appended drawings of which - . . . . 

. Figure lis a top plain view of an apparatus 
embodying the features of my invention; 

Figure 2 is a side elevation partially in section. 
and taken along the line II-II of Figure 1: 

Figure 3 is an enlarged sectional elevation 
taken along the line III-III of Figure. 1: ... 

Figure 4 is a horizontal section taken along. 
the line IVIV of Figure:3; : . . ... " " . . . . " 

Figure 5, is a vertical elevation of an inner 
or core portion of a distributor valve shown in 
section in Figure 4: . . . . . . . . . . . . . . 
Figure6 is a fragmental section taken on the 

line VIVE of Figure 4: . . . . . . . . . . . . . 

may invention has been 

2 

3 

40 
... nold CupS. 

(). 

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

Figures 8 and 9 are fragmental sections taken 
along the lines VIII-VIII and IX-IX, respec 
tively, of Figure 7; 

Figure 10 is an enlarged top plan detail of a 
shear mechanism shown in Figures 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 
Figure 13 is a pressure-time curve showing the 

economy of hydraulically, forming articles inac 
cordance with my invention. 
I have found that I can effectively handle 

molten glass having a high fluidity and which 
is fed as a continuous 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 
the actual shaping operations With a Smooth ef 

5 

0. 

ficiency and with a more complete. Control of the 
steps, involved. . . . 
In accordance with the principles of my inven 

tion, I have provided a glass forehearth having 
a suitable feed orifice and a stationary but ad 
justable flow control needle or other Suitable 
means. That is, I provide a needle Which may 
be 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 provided a suitable driving mech 

anism for continuously turning, a rotatable table 
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 or 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 

50 

6 

5 

0. 

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 
portion. . . . . . . . . . . 
I believe that I have been the first to effec 



2 
tively utilize a continuous 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, I 

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 other relatively non-compressible fluid, such 
aS Water or oil as a direct acting actuating hy 
draulic medium 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 
operation 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 
OSS in control. The postiveness and Smoothness 
of the action as controlled by a 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 pneumatically actuated on its return 
stroke by the counter 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 return the 
piston and the attached blank "former' to its 
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Original position. The flow of hydraulic fluid to 
and from the piston chamber is automatically 
controlled by a distributor valve which is, in turn, 
controlled by the rotation of the carrier and its 
associated mold 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 accidentally 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 

O 
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 
ten, but on the other hand, obtain a simplicity 
and an effectiveness of control of the steps of 

() 

65 

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 c 
also represents a power or energy saving not 
possible in a pneumatic system. 

By employing an 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 

5 

Or from forehearth to forehearth as needed. 
During the starting up operation, I can contin 
uously rotate the machine to pick up and dis 



its of wheels 3, and a track; 

carrier 6 has a teading cylindrical frame portio 

cam tracks is and 20a 
the position of station A, in order to change t 

..x g which a formed article is carried 
'; 0. 

60 flow, as based upon the temperature of the glass, 
its volume and head. . . . . 

2,888,849 charge glass portions until the cups reach the 
emperatu 
ave the required characteristics. That is, 

ticles can be continuously formed. 

on disclosed. This base 
arriage which comprises axles 2, spaced 

.-- - - -. this manner 

machine may be moved from one place to 
the plant. . . . . ". . . . . . . 

usage adapted to rotate. A 
ble Orotates on the 

fingeportion? which is removably secured to a 
bearing annulus and ring gear member 12, The removably sec 

in -va -- . . 

agte the drawings, and particularly to 

ferably, mounted on a 

framework is provided with a centrally 

and the glassportions them. 
3. 

or forming mechanism is mounted directly in 
alinement with an associated cup 5 when that 
cup has been moved to its inner position on its 
carrier 0; and, since both the upper and lower 
carriers 30 and 0 are connected together, it will . 
appear that they rotate in synchronism and that 
the pressing mechanism is always ready for oper 

0. 
Eigures and 2, I have provided a stationary 
framework or base portion upon which is 

perating. anism of the em 

ating upon a gobin the mold cup. 
In order to strengthen the upper carrier 30 an 

to hold it in the proper spaced relationship with 
respect to the lower carrier 8, I have provided a 
plurality of vertically extending positioning rods 

l, 42 which are screwed into the lower carrier and . 
are bolted to the upper carrier. A drip pan 43 is . 

5 removably mounted to extend between the cham 
bered valve housing 33 and the upper ends of the 
piston chambers 4. . . . . 

Referring particularly to Figure 3, it is seen that 
... plunger 38 has an upper flange or annulus 44 that 

20 abuts a slide head 45, both of which are removably 
mounted on a threaded, extension portion of the 
connecting rod 40. The slide head 45 moves with 
in a housing cap 46, and an article edging annulus 

25 

also renovably secured to and which supports an 
upper carrier member 30. As seen, the lower 

aled upon a slightly 
in column 5: by bear g 

bearing annulus. 2 is jo 
d portion of the 
4 which are suppor: 

egities, upgra as 

. ment, p. 
carr in timed relati 
e carrier by a 

led to extend upwardly from the sta 
he cup 5 cools between dis a 

gay 
to ch: 

period dri 

n.d. and support, a plurality of i 

in the manner shown in 

mold cup is cooled. . . . . . . 
e upper carrier member 30 is mounted to 

47 is bolted to a lower flange of the housing cap 46 
to limit the maximum downward movement of 
plunger or “former' 38. A pair of disc-like plates 
48 are adjustably mounted on rod 40 to control 
the egmpression of a spiral positioning Spring 49. 
TFhis spring 49 normally, maintains the upper end 

30 

, ; at their lower ex 
tationary cap member 6 that 
d . . . . . . . . 

24. 

as a motor 59 p. 

of the slide head 45 in abutment with the inner 
top wall of the housing cap 46. Figure 3 shows 
that slide head 45 is at its lower position when the 
former 38 is pressing out a blank or article: the 
arrangement prevents injury to the apparatus if 

e 35 the proper movement of the presser or former 38 
is obstructed. . . . . . . , , 
The length of stroke of the piston 39 is suitably 

adjusted by turn buckles, 25, which are threaded 
on rods. 26 that extend from the () operate with plates 48. carrier 39 to co 
The cup 5 comprises a core portion 21, the knockout rod 26 which extends therethrough a 

g-sleeve 22, a removal . . . . . . . . . . . . . . . .' ... y mounted cam al 3, and a replaceable Forming cup portion 

riers, 0 and 39 may be of any suitable form such 
operating mechanism for rotating the car 

ided with a suitable clutch 5t, 
52 and drive gear. 53. As seen 

he -- i4 having a refractory orifice 55, position 
ing plates 56, and an adjustable control needle 
5. Since, in carrying out my invention, I utilize 
a continuous stream of hot liquid-like glass 58 

"former'38 which is adapted 
70 gobs 

momentarily interrupt without substantially back 

as distinguished from an interrupted stream of 
viscous, glass, it is only necessary to preliminarily . 
adjust the needle 57 to provide the desired fluid 

It will be apparent that I supply a continuous 
gravity, flow of fluid or molten glass whose rate is 
preliminarily adjusted by the stopper or needle. 

"" 5. Unlike the phase control method of feeding, 
the natural gravity flow of the molten glass is not ally augmented or retarded by a recip 

lunger or rotating bell to form shaped 
In other, words, in my invention, shears 

be presented for re 

  

  

    

  

  

  

    

  

      

    

    

    

  

  

  

  

  

  

  

  

  

    

  

  

  

  



4. 
For separating the stream into charges, I pro 

vide a suitable shear mechanism which has a ver 
tically extending column 59 mounted upon the 
stationary frame f. Adjacent the top of the col 
umn 59, I have mounted a removable cap 59a upon 
which is supported the operating mechanism of 
the shears. The shear operating mechanism in 
cludes a pair of shear blades 60 and 6(a pivotally 
mounted on a shank 60' by suitable bolt means 6 
which, at its lower end, is bolted to an extension 
of the cap member 59.a. Each sheer blade at its 
rear end is provided with two oppositely-posi 
tioned outwardly-projecting tabs 62 and 63; and 
actuating links 64 and 65 are pivotally connected 
to the tabs by studs 66 and 67 for moving the blades 
to open and closed positions. The links 64 and 65 
are pivotally connected together at a common 
point by a cam-roller support-stud 68 upon which 
is also mounted cam roller 69, as well as a posi 
tioning arm 70. The positioning arm 70 is pivot. 
ally mounted on the stationary cap member 59a 
at its other end by a stud 7 . A spiral Spring 12 
is connected between the arm 7 and the cap 59a 
for normally holding the arm cam rollier 69 
tightly against a rotating cam disc 73. A Spiral 
spring 76 resiliently holds the blades 60 and 60ci 
On Shaft, 60'. 
I have also provided a trip cam for holding the 

shear or scissor blades in their closed position, 
independently of the operation of the cam T3; 
this trip cam comprises a finger lever 74 piv 
otally mounted on the stationary cap portion 59a 
and having a cam face 75 adapted to abut the 
arm 70 and press it outwardly away from the op 
erating cam T3. As shown, the actuating cam 
disc T3 is centrally axled to a vertical operating 
shaft T 7 which is journaled by suitable bearings 
T8 within the cap 59a and the column 59. A lu 
bricating cup 8 f is shown in Figure 11. Beneath 
the can disc 73 is a rotatable plate 79 keyed to 
shaft, 77 and having bolts 80 extending upwardly 
therefrom. The cam 73 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 77. 
The shear mechanism is driven in a timed rela 

tionship with respect to the rotation of the car 
rier members O and 30, since it is driven by the 
ring-gear annulus-member 2, see particularly 
Figures 2 and 11. In this connection, I have pro 
vided a suitable gear 82 meshing with the ring 
gear 2 and keyed to a 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 
87 keyed to the drive shaft. 

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 
7 for hydraulic fluid, such as water or oil, a pair 
of rotary pumps 90 and 9 connected in parallel 
and driven by motors 92 and 93. The pumps 90 
and 9 have a suction line 94, a valve 95 for con 
trolling the flow therethrough, a relief line 96 
and an automatic relief valve 97. A pressure line 
98 is connected to a vertical 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 7. The inside of the column 5 acts as 
an exhaust line for forming mechanisms 3, since 
it is connected at its lower end by a pipe 8 to a 
reservoir 7, see Figure 2. 
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2,383,349 
The control mechanism includes a distributing 

valve 00 mounted at the top of the central col 
umn 5, see particularly Figures 2, 3 to 6, inclusive. 
This valve comprises a base portion of remov 
ably secured to the column 5 by suitable bolt 
means 02. The base fel has an annulus portion 
O2 adjacent its upper face for supporting the 
lower bearing 34. A central core portion 04 
rests upon, is keyed to and extends above the 
base portion le. It has a cap member 05 se 
cured thereto by bolt means 6 and locked with 
respect thereto by extensions fel and pins 08. 
The cap portion 5 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 bear 
ings 34 and rotates about the central core portion 
O4. . . . . . 

In Figures 3, 4, 5, and 6, I have shown the op 
eration of the valve. The chamber housing 
member 33 is provided with the same number of 
chambers 09 as there are pressure cylinders 4, 
and each of these chambers is connected by a 
telescopic pipe ff0 to its respective piston cham 
ber. In Figure 3, the pressure line is shown 
connected directly to the cylinder 4 and the 
plunger 38 is forming an article A' in the mold 
cup 5. 
The position of the rotary distributor valve 

shown in Figure 4 indicates its relationship when 
one forming mechanism is applying maximum 
pressure to the gather in a mold cup. All but 
two of the chambers 09b and fo9.c are directly 
connected to the exhaust passageways of 
the valve, while the chambers immediately ad 
jacent the chamber 09a which is receiving the 
hydraulic fluid are completely shut off from any 
flow, except that the chamber 09b is connected 
by suitable passageways f2 and 3 to the ex 
haust f ; the flow through these passageways 
is controlled by an adjustable needle valve 4, 
see particularly Figure 6. That is, when the 
chamber 09a is receiving pressing fluid, the 
chamber 09b has been cut off from any press 
ing fluid and has been slightly opened to the 
exhaust, in order that an accumulator mecha 
nism which will be hereinafter described, can 
slowly initiate a return movement of the plunger 
38. However, after this short period of slow 
movement, the rotation of the carriers brings the 
chamber 09th directly in line with the exhaust 
passageway if 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 09c is closed 
off to the exhaust immediately before it is 
opened to the pressure chamber 99.a. 
As shown, the lower end of each piston cham 

ber 4 is connected through the pipe 5a to an 
annular accumulator header 15, which, in turn, 
is connected through suitable piping ft 6 to an 
accumulator chamber which extends in 
Wardly and vertically along the rotary frame f3. 
A suitable gauge 8 has been provided. In order 
to have a smoothly acting rotary distributor core 
04 which will not lock during certain periods 

of its movement, I havé provided suitable bal 
ancing dead-end slots 20, 2 f, connected by 
passageways 22 and 23 to the pressure cham 
ber 99a, see Figure 5. Drain passages 24, 25, 
26 and 27 are connected to the exhaust cham 

ber fa. I have also provided an annularly ex 
tending drip trough f28 connected by a drain pipe 
29 to a liquid return passage fit in the valve 
base 09. . . . . . . . 
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From the above explanation and description, it 

will appear that at a definite time during the ro 
on of the carrier, one of the pressure chami 

69 will aline with the inlet chamber 99a 
the valve, resulting in a forward movement 

of the piston 39 and a forming of a blank A. 
This same movement also backs up the fluid on 
the other side of the piston and forces it down 
into the accumulator chamber 17, compressing it ahd building up a counter-pressure which is 

39 to quickly snap back after the 
eration. Of course, as above pointed 

from the upper portion of the cylinder is at first 
limited by the passageways f2 and 3 and tha 
needle valve. 14. . . . . . . . . . 
Since, as previously indicated, I employ a rel 

orwardly and a relatively compressi 
such as air, or part air and part water, 

ving the piston back, I have been able to an economy of power heretofore inpost. 

eliminarily adjust the timing between the ro 

gaged to avaiue which wilbe sufficient to cause 

is slow at first, since the exhaust 

in carrying out the operation of the machine, ; 

compressible fluid for moving the 

i 5 

tation of the cup carrier fo and the actuation : 
of the shears 60 and 66a, by loosening bolts ind 80 (see Fig.1.0), and moving cam T3 with 

: '' . . . . . . . . . . . . . . . . . . . sis done in order that 

ous stream 58 by the shears will be received by 
36 each glassportion separated from the continu 

acup 5 which arrives at the proper instant. The pumps 90 and 9 are preferably continuously 
rotated, in order that they can quickly and auto matically change from an idling to a power op 
eration as the steps of forming operations de 
mand. . . . . . . . . . . . . . '." 

the period of time between successive pressing 
operations, d represents the period of time dur 
ing which the “former' is moving upon or is form ing ag 

cess pressure being relieved by a safety valve). Each falling or right portion of the curve repre 

35 

n the economy curve of Figure 13, c represents 
40 

gather in a mold cup, and e represents 
iod during the finishing of the article (ex 

sents the fall of pressure after the forming op In a preferred procedure the pressure 
does not beginto rise during the forward stroke 
of the former” until the gather in the mold cup is contacted. Although the active, hydraulic 
pressures shown in this curve have been found to 
be effective, they are merely illustrative to clear 

: ly, set forth the economy and efficiency of my 
operative procedure. The actual pressures used 
will of course vary with the type of article; type 
of the material being formed, and with other con 
siderations; but, in any event, the operative 
principles of my invention still apply. . . . . 
The saving in power or energy effected by the 

employment of my invention is very great and 
i3 of the drawings. Where an accumulator is 
can be better appreciated by a study of Figure 
employed, the source of hydraulic pressure such 

must operate at maximum pressure, 

92 which may be 
construction and are designed and Operated to 
provide a substantially constant Supply of hy 
draulic fluid at a substantially constant rate or 75 

5 
velocity. It is thus apparent that the pumps 
may be of a positive displacement type in order 
to better instre the supply of a substantially con 
stant quantity of hydraulic fluid to the pressing 
genicies at a pressure that varies in accordance 

with the power requirements of the Operation of 
the machine. It will be noted that this supply 
is substantially continuous, as the valve shown 
i Figtire 4 successively introduces the fluid into 

the pressure chambers of the plurality of shaping 
niechanisms. Thus; by employing a substantial 
ly continuously supplied and substantially con 

"... : tity of hydraulic pressure fluid, I ef 
an enormous saving of energy as particular 
pplied to two or more shaping operations 

cCessively effected. Geared, plunger, 
or 6their suitable types of pumps may 

be employed. The arrangement also very mate 
rially speeds up the pressing operations and , 
makes possible the utilization for the first time. 
of what may be termed a hot fluid-like (low vis 
cosity) open-orifice or continuous stream feed. 
My invention is not limited to the forming 

of glassware or of plastics, but has a wide field 
of application in forming articles. While I have 
deseribed but Öiae embodiment of my invention, 
it Will be apparent that many changes, modifi 
cationis; substitutions, additions and omissions, 
dr coffibinations thereof, may be made without 
departing froii the spirit and scope of the in 
vention as indicated in the appended claims. 

Fhis is a continuation of my copending appli 
cationi Serial No. 64,227, filed February 17, 1936, 
entitled “Glasswaré working apparatus.” 

E. claim: ... . . . . . . 

imachine for forming hot fluid-like, 
or plastic material into a suitable shape 

where variatiohs in power requirements occur 
during the operation of the machine and during 
the förming operations, a forming means, hy 
draulic pressure means operably associated with 
said forming means for moving said forming 
means to a foiming position and for forming 
the material thereafter without interrupting the 
movement of said forming means, and means op 
erably associated with said hydraulic pressure 
means; said i ned means supplying hy 
draulic pressire energy to said hydraulic pres 
tire means at a constant rate and at a pressure 

proportional to the resistance 
y said forming means in its move 
overcome resistance encountered d forming means to a forming posi 

ereafter, to increase the pressure en ihe forming operation progresses and 
as the material cools and becomes more viscous. 2. In a machine for making shaped articles, a 
support, a carrier movably mounted on said sup 
port, means for moving said carrier, mold cups 

' on said carrier, means cooperating with each of said mold cups for shaping an article there 
in, a pressure f, a piston mounted in said pressure cylinder and operably connected to said 
shaping means, a source of hydraulic pressure 
operably connected to said pressure cylinder for 
moving said piston and said shaping means in a 
forming stroke, valvular means having a pair of 
chamber portions, one of said portions being mov 
able. With said carrier and with respect to the 
other chamber portion for periodically cutting 
off flow of hydraulic pressure to said pressure 
cylinder, and means operatively associated with 
said piston and said shaping means combina 
tion for returning said combination to an in 

  

  

  

  

  

  



6 
operative position after a shape has been pro 
vided. 

3. In a machine for making 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 presser to shape 
material in each of said mold cups, valvular 
means on Said support and having a portion 
rotatable with said 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 of flow 
of hydraulic fluid pressure from said hydraulic 

2,383,349 
piston, therein, means for continuously rotating 
the carrier, a pressure line, opening into one end 

O 
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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 fiuid 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 fo 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 a 
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 
a 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 
connecting 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 communi 
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 
cylinder with a pressure pipe at one end, a 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 suc 
CeSSively nOWe 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 means on the 
molds and on the support for effecting such ra 
dial movement of the molds, and means for oper. 
atting the press units in sequence. . . . 

9. Apparatus of the class described comprising 
a support, a turntable on the support having a 
central vertical column, a plurality of molds on 
the turntable spaced from one another at equal 
angles, a press unit on the turntable for each 
mold, each press unit including a cylinder with a 
piston therein, means for rotating the turntable, 
a Stationary valve member at the top of said co 
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 cylinder, and a closed reservoir having 
compressible fluid trapped therein mounted on 
the turntable with which all of said counter. 
preSSure paSSages communicate. . . . . . 
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