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l 57] ABSTRACT 

A press has a table which rotates about a vertical axis. Within 
the table is mounted a plurality of molds which are symmetri 
cally distributed about the vertical axis, each mold having a 
cavity extending therethrough, the axis of each cavity being 
parallel to the vertical axis. A plurality of anvils are mounted 
for radial sliding movement across the upper surface of the ta 
ble, and a plurality of punches are mounted below the table, 
there being one anvil and one punch associated with each 
mold. As the table, anvils, and punches rotate as a unit, sta 
tionary cams e?‘ect movement of each anvil and punch in a 
coordinated manner: (1) the punch enters the cavity from 
below and presses powdered material against the anvil; (2) the 
anvil moves radially inwardly from over the cavity; (3) the 
punch moves further upwardly to eject the manufactured arti 
cle onto the table; (4) the punch moves downwardly; and (5) 
the anvil moves radially outwardly to clear the table of excess 
powder, and move the article into a receptacle mounted to the 
table, there being a separate receptable associated with each 
mold. Also, a core rod extends through the punch and into the 
cavity, the punch being mounted for lateral movement so that 
it is centered upon entering a counterbore at the lower end of 
the cavity. 

27 Claims, 26 Drawing ?gures 
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ROTARY PRESS 

BACKGROUND OF THE INVENTION 

This invention relates in general to a press for manufactur 
ing articles from powdered material, but more particularly to a 
rotary press, utilizing a plurality of sliding anvils, for making 
ferrite memory cores of extremely small size. 
For the past several years, ferrite memory cores have been 

manufactured for computer memory systems utilizing several 
different principles. The original memory core sizes were ap» 
proximately 0.060 of an inch outside diameter, and produced 
in relatively conventional single punch presses. As the need 
for better response time of the core developed, the sizes of the 
cores have been progressively reduced, so that now, cores 
whose outside diameter is as low as 0.0l4 inch are made on 
various presses. As the size of the core was reduced, the com 
plexity of making satisfactorily accurate presses and rigid tools 
has resulted in very high costs per acceptable core. 

Generally, there are two commercial ways of making cores. 
The ?rst uses a mold ?lled with powder, and then having an 
upper punch enter the mold cavity, and pressing the loose 
powder against a ?xed lower punch. The upper punch is 
withdrawn with the lower punch then ejecting the core from 
the mold cavity. This technique has been used on single 
presses and rotary presses. The other technique is to close off 
the top of the mold cavity with an anvil or plate, and press the 
loose powder with the upward stroke of the lower punch. The 
anvil is removed and the compact ejected with the same lower 
punch. This process has been successfully done on single 
punch presses. 
On rotary presses, this technique (pressing against a plate) 

has been used by attaching the anvil to an upper holder which 
lifts the anvil from the surface of the press table. The difficulty 
of operating a rotary press in which the anvil is attached to this 
upper holder is in cleaning the die face of loose powder. The 
literature shows several systems in which small pellets are 
manufactured on a rotary press in which the lower punch 
presses the compact against an anvil or anvils attached to what 
was the upper punch holder, and shows elaborate systems to 
clean the mold face of loose material. Obviously, if any granu 
lar material remains on the mold face, the anvil will not close 
off the cavity with metal to metal contact, and “?ash" will 
result on the core. As the size of the compact approaches the 
sizes now required by memory cores, satisfactory cleaning 
becomes very difficult. 

In producing memory cores or other articles from powdered 
material, the material is usually delivered to mold cavities 
from a hopper or other supply means. As the supply of materi 
al decreases, the pressure head of this supply within the 
hopper changes. This in turn varies the quantity of material 
delivered to each mold cavity which makes it extremely dif 
ficult to maintain uniform density in the articles throughout 
the manufacturing operation. 

Also, in many presses having a plurality of manufacturing 
stations, all of the manufactured articles are collected at one 
point. Thus, if it is discovered that there are a number of de 
fective articles being collected, it cannot be determined 
without inspection, which of the many stations is producing 
the defective articles. 

Also, a primary cost to the user of a memory core press lies 
in the cost of replacing the tools, i.e., the core rod and the 
punch, and since the cost of these items is a function of the 
length as well as the accuracy of the tools, this can be quite 
high if these parts must be manufactured to be absolutely con 
centric with each other. 

SUMMARY OF THE INVENTION 

The present invention relates to a rotary press having a ro 
tary table which supports a plurality of molds which are dis 
tributed about a vertical axis of rotation. Special geometric 
relationships and sizes have resulted from a design which is 
easier to build at a reasonable cost. This design has permitted 
the incorporation of a plurality of anvils which never leave the 
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face of the table. Each anvil is associated with a particular 
mold cavity, and slides radially outwardly across the face of 
the rotary table to cover its respective cavity to permit com 
pression of powdered material against the anvil by a lower 
punch. The anvil then moves radially inwardly and the com 
pressed or manufactured article is ejected from the cavity 
onto the upper surface of the table by the punch. The anvil 
then moves radially outwardly to remove excess powdered 
material, and direct the article into a receptacle. There is a 
separate receptacle associated with each mold cavity, and thus 
all articles manufactured in a particular mold cavity will be 
directed to its respective receptacle. A single manufacturing 
station includes a mold, and the anvil and die means as 
sociated with that mold. Since there are a plurality of manu 
facturing stations arranged about the axis of rotation, it is im 
portant to separately collect articles manufactured at each sta 
tion to easily locate a station that might be producing defec 
tivc articles or cores. In the prior art, articles produced by a 
plurality of stations were all collected at a common point. 
However, in the present invention, articles or cores produced 
at each station are individually collected. 

Entering each mold cavity from beneath the rotary table is a 
core rod, and a reciprocably mounted punch surrounding the 
core rod for compressing the powdered material. To reduce 
the necessity for holding the core rod and punch concentric 
with each other as much as possible, the cavity is designed 
with a counterbore at the lower end thereof to allow the shank 
of the punch to easily enter the cavity. The punch is held onto 
a punch holder by means of a cap which surrounds a shoulder 
on the punch, and allows a slight lateral movement of the 
punch to center the same as it is aligned with the mold cavity 
during installation. The core rod is located by the inside 
diameter of the punch. This construction thus reduces the 
replacement costs of the tools for the press since the core rod 
and punch do not have to be manufactured with the same 
degree of accuracy as would otherwise be the case. 
The quantity of powdered material entering each cavity 

from above the table is controlled by having a feed means 
which maintains a constant pressure head on the supply of 
such material. This is accomplished by having a primary 
hopper, and a secondary hopper. Each hopper is in the form of 
an inverted generally cone-shaped member having a discharge 
opening at the bottom thereof. The secondary hopper is 
mounted within the primary hopper, and is of such a size that 
its discharge opening is disposed somewhere between the top 
and bottom of the primary hopper depending on the head of 
supply material desired within the primary hopper. Thus, 
material poured into the secondary hopper will descend into 
the primary hopper only until the level within the primary 
hopper reaches the discharge opening of the secondary 
hopper. Therefore, a constant head of powdered material will 
be maintained within the primary hopper, assuring uniform 
density in the articles or cores manufactured at each station. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a top view of the press showing the overall arrange 
ment of some of the principal elements. 

FIG. 2 is a longitudinal sectional view taken through line 
2—2 of FIG. I, showing the major elements, and how they are 
mounted for relative rotation. 

FIG. 3 is a transverse sectional view taken through line 3—3 
of FIG. 2, showing the slide arrangement for moving the anvils 
of the press. 

FIG. 4 is a sectional view taken through line 4-4 of FIG. 2, 
showing a lower cam assembly for reciprocating the punches 
of the press. 

FIG. 5 is a detailed view of the feed assembly used for 
delivering powdered material to the mold cavities. 

FIG. 6 is a transverse sectional view taken through line 6—6 
of FIG. 5 showing a lower arcuate portion of the feed as 
sembly. 

FIG. 7 is a view taken along line 7—7 of FIG. 6, showing 
details of channel structure, and a scraper blade. 
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FIG. 8 is a sectional view taken through line 8-8 of FIG. 7, 
showing means for holding the scraper blade against the rotary 
table. 

FIG. 9 is a detailed view in section, showing the die means, 
and a receptacle for receiving manufactured articles from an 
individual station. 

FIG. I0 is a view taken along line 10-10 of FIG. 9 showing 
the die means. 

FIG. I] is a detailed view in section, showing a cam asv 
sembly for locking an anvil in place during compression of the 
powdered material against the anvil. 

FIG. 12 is a transverse sectional view taken along the line 
12-12 of FIG. 11, showing a portion of the slide assembly. 
FIGS. 130 through l3n illustrate the successive relative 

positions of various elements during one cycle of the manufac 
turing operation. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to FIGS. 1 and 2, the major elements of the press 
are shown. The press, designated generally by the numeral 10, 
includes base structure 12, the base structure including a fixed 
vertical shaft 14. This base structure supports some of the 
major elements of the press for relative rotation about a verti 
cal axis 16. About fixed shaft 14, an extremely accurate rotor 
I8 is rotatably supported by pre-loaded annular contact 
bearings 20, the rotor being rotatably driven by a worm 22, 
and worm gear 24. Since the size of memory cores is so small, 
rotor 18 must be precisely located. Face run-out as well as 
concentricity must be held to within one ten thousandths of an 
inch in order to insure uniformity of density of compact as 
well as size in the memory cores. 
To provide adequate lubrication, oil is pumped into the 

lower end of passageway 26 where it is directed upwardly into 
sight glass 28, from where it descends via passageways 30 
around upper bearings 20, and into annular space 32. To 
pump, the oil drive gear is arranged to dip into an oil bath. As 
worm gear 24 rotates, a series of gears (not shown) will actu< 
ate a positive displacement pump (not shown) mounted in 
base structure 12 which will pump oil into passageway 26. The 
oil is mechanically and magnetically filtered to insure excel 
lent lubrication. A clipper seal 34 is provided near the top of 
the press to prevent oil from splashing onto the exterior sur 
faces of the press. The oil then passes around lower bearings 
20, and exits through the lower end of annular space 32 from 
which it is returned to the source (not shown). 
Onto the precision rotor 81 is mounted rotary table struc 

ture designated generally by the numeral 36 having an upper 
surface 38 and a lower surface 40. Mounted within machined 
holes in the rotary table structure is a plurality of molds ( l6 in 
the present embodiment), designated generally by the nu 
meral 42, these molds being distributed about vertical axis 16. 
Each mold has a cavity extending therethrough, the mold 
being mounted within rotary table 36 such that this cavity ex 
tends from upper surface 38 to the lower surface 40. This par 
ticular construction will be described in more detail later. 

Slidably disposed on upper surface 38 is a plurality of anvil 
slide structures designated generally by the numeral 44, there 
being one anvil-slide structure associated with each mold, 
each anvil-slide structure being adapted to slide radially over 
upper surface 38. The means for effecting radial sliding move 
ment of the anvils is a first stationary cam structure in the form 
of a cam plate 46, mounted to vertical shaft 14, and having a 
recessed cam track 48 located on the underside thereof, cam 
track 48 being disposed about vertical axis 14. Feed means 50 
is mounted to cam plate 46 for the purpose of delivering pow 
dered material into the mold cavities as the rotary table 36 
rotates about vertical axis 16. 

Located beneath rotary table 36, and distributed about the 
vertical axis I6 is a plurality of die means designated generally 
by the numeral 52, there being a single die means associated 
with each mold. Each die means will be discussed in more 
detail below, but each includes a punch which is adapted to 
enter its respective mold cavity to compress powdered materi 

25 

30 

35 

40 

50 

55 

60 

65 

70 

4 
al against an anvil disposed on upper surface 38. A second 
cam structure disposed about vertical axis [6, and designated 
generally by the numeral 54 (see FIGS. 2 and 4), effects 
reciprocating movement of each punch within its respective 
mold cavity. As can be seen in FIG. 2, cam structure 54 is sta 
tionarily mounted to the base structure 12. Adjustment 
means, designated generally by the numeral 56, are provided 
for adjusting the height of the various cam surfaces of cum 
structure 54 (see FIGS. 1,2, and 4). 

Referring to FIGS. l and 4, it can be seen that the construc 
tion of the press on opposite sides of center line 0-0 is sym 
metrical. The recessed cam track 48 is symmetrical on each 
side of center line a-a, and two identical feed means 50 are 
located l80° apart; the lower cam structure 54 is also symmet 
rical on each side. Thus, as can be seen in FIGS. I and 2, rota< 
tion of rotor 18 about vertical axis 16, effects rotation of ro 
tary table 36, anvil-slide structures 44, and die means 52 as a 
unit. Upper cam plate 46 and lower cam structure 54 being 
mounted to the base structure, remain stationary. Therefore, 
as the anvil-slide structures and die means rotate about verti 
cal axis 16 they are actuated by their respective cam means in 
a coordinated manner. There being l6 work stations in the 
present embodiment, each of the two feed means 50 delivers 
one half the total amount of powdered material necessary for 
all I6 mold cavities. As stated above, cam track 48 (see FIG. 
1), is composed of two identical portions spaced 180° apart, 
and lower cam structure 54 (see FIG. 4) also has duplicate 
portions I80“ apart. Thus, within each mold, a memory core is 
manufactured every 180°, or in other words, for every revolu 
tion of the table 36, two memory cores are produced or manu 
factured within each mold. It can also be seen that there are 
duplicate third stationary or locking earns 58 spaced 180° 
apart for clamping an anvil against upper surface 38 of table 
36 during the compression stroke of the associated punch. 
Thus, although the present embodiment is arranged to repeat 
itself each 180°, it is within the scope of the present invention 
to arrange the structure so that only one article is manufac 
tured per revolution of the table, or 3, 4, etc. are manufac 
tured per revolution as desired. 

Referring to FIG. 3, it can be seen that during operation of 
the press each anvil~slide structure on one side of the press as 
sumes a different position depending upon the particular stage 
that the manufacturing process is in at that particular work 
station. It will be noted that each anvil-slide structure is in the 
same radial position, and moving in the same direction as its 
counterpart 180° away. Also shown in FIG. 3 is a vacuum 
means 60, again there being two such vacuum means spaced 
180° apart. These vacuum means are circumferentially 
located adjacent to locking earns 58, and are utilized to 
remove excess powdered material from upper surface 38. As 
will be more fully explained below, the reason for locating 
each vacuum means 60 circumferentially adjacent to a locking 
cam 58, is that at that point the anvil associated with the work 
ing station under the locking cam has already covered the 
cavity opening, thus eliminating the possibility of vacuum 
means 60 removing powdered material from the cavity itself. 

Referring to FIG. 4, each half of lower cam structure 58 in 
cludes three sections, each section having a cam surface 
thereon to accomplish a particular phase of the manufacturing 
operation; these sections are shown as 62, 64 and 66. As can 
be seen from FIGS. 2 and 4, each adjustment means 56 in 
cludes separate control associated with each cam section. As 
can be seen, these controls, indicated by numerals 57, 59, and 
61, are associated with cam sections 62, 64, and 66 respective 
ly. Thus, through a suitable gearing arrangement, each of 
these controls effects vertical adjustment of its respective cam 
section to adjust the stroke of a punch within its mold cavity. 

Referring to FIGS. 5 through 8, feed means 50 will be 
described in more detail. Feed means 50 is stationarily sup 
ported on upper cam plate 46 by a mounting plate 68 which 
extends over the ends of cam plate 46. This mounting plate 68 
is secured to cam plate 46 by a central screw '70 which extends 
through a washer 72, the screw being threadably connected to 
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the upper cam plate. A spring 74 biases the mounting plate in 
a downward direction toward the top surface of cam plate 46. 
To provide for accurate vertical adjustment of the feed means, 
three adjusting screws 76 are provided which extend through 
mounting plate 68, and contact the upper surface of cam plate 
46. These adjusting screws are arranged in a triangular fashion 
(see FIG. 1) so that the feed means 50 can be vertically ad 
justed very accurately. Feed means 50 includes a primary 
hopper 78 having a primary discharge opening 80 at the lower 
end thereof. Supported within primary hopper 78 is a secon 
dary hopper 82 having a secondary discharge opening 84 at 
the lower end thereof. Each of these hoppers is illustrated as 
being of a generally conical shape, but may assume any 
desired form in which the side of the hopper slants inwardly 
toward the bottom discharge opening. A venting passage 86 is 
provided near the top of the primary hopper. 

Extending between primary hopper 78 and rotary table 36 is 
a delivery means 88 for delivering powdered material from the 
primary hopper to each mold cavity. This delivery means ter 
minates at its lower end with an arcuate portion 90 (See FIG. 
6), the bottom of the arcuate portion being in sliding contact 
with the upper surface 38 of the rotary table. Located on the 
bottom of the arcuate portion 90 is arcuate channel structure 
having a first portion 92 which communicates with the 
passageway 89 which extends from primary hopper 78. A 
second portion 94 of the channel structure is utilized for 
directing excess powder (as will be more fully explained 
below) toward a scraper blade 96, which scraper blade directs 
the excess powder to a location where it can be picked up by 
vacuum means 60 heretofore described. As can be seen, 
scraper blade 96 is held in contact with upper surface 38 of 
the rotary table by a spring 98. The bottom of the arcuate por 
tion 90 includes a carbide wear insert to reduce the level of 
friction and wear during the relative rotation between the ro 
tary table 36 and this arcuate portion. Reducing friction is im 
portant because it reduces generated heat which may affect 
the characteristics of the powdered material, and thereby af 
fect the quality of the manufactured core. Reducing wear 
maintains uniformity of core production over longer periods 
of operation. 

Referring to FIGS. 9 and 10, the details of the rotary table 
36 and die means will be described. Rotary table 36 is com 
prised of an outer member 100, and an inner member 102, the 
outer member 100 supporting a plurality 45 of receptacles 
(see FIG. 2), and the inner portion supporting the plurality 42 
of molds. Each of these molds assumes the form of a member 
104 which is pressed into member 102. Each mold has a cavity 
106 extending therethrough, the cavity having a counter bore 
108 at the lower end thereof. Disposed below each mold is a 
punch holder 110 having an upper horizontal surface 112 for 
supporting a punch 114, the punch having a shank portion 116 
which is adapted to enter the cavity to compress the powdered 
material. Extending through the center of the punch is a core 
rod 118 which extends into cavity 106. It is extremely impor 
tant that the installation of the lower punch and core rod be as 
simple as possible as these parts are extremely fragile and 
require delicate handling. Although the diameters of the mold 
104, punch I14, and core‘ rod 118 must be held within close 
tolerances, with minimum clearances maintained, it is also 
desirable that the necessity for holding these components con 
centric to each other be reduced as much as possible. To 
achieve this, punch 114 has an annular shoulder 120 for hold 
ing the punch against surface 112 of the punch holder 110. 
Extending over this annular shoulder is a cap 122 held onto 
the punch holder by means of screws 124. This cap does not 
clamp onto the upper shoulder of the punch; it leaves a 
clearance of less than 0.0001 inch between the clamping face 
of the cap and the upper face of the shoulder 120 of the 
punch. The radial clearance between cap 122 and shoulder 
120 is approximately 0.010 inch. Core rod 118 is located by 
the inside diameter of the punch through which it extends. 
With this construction the punch is piloted by the inside 
diameter of the mold cavity. Counterbore 108 in the bottom 
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6 
of the mold cavity serves to allow shank 116 of the punch to 
enter into the upper portion of the mold cavity during installa 
tion. 

Rotary table 36 further includes an annular member 126 
having a plurality (16 in the present embodiment) of holes ex 
tending therethrough to contain each of the sixteen die means 
52 (see HO. 2 also). Member 128 is secured to member 126 by 
means of screws 130. Core rod 118 includes a shoulder 119, 
shoulder 119 resting on the top surface of the head of screw 
132. A plurality of radially extending holes 121 are arranged 
within the head of screw 132, these holes being utilized to in 
sert adjustment tool to vertically adjust screw 132, and 
thereby adjust the vertical position of core rod 118 within its 
respective mold cavity. Core rod 118 and member 128 are 
contained within a vertical slot 133 (see FIG. 10) within 
punch holder 110 so that core rod 118 remains stationary with 
respect to punch holder 110 while the latter reciprocates 
within its respective mold cavity during the manufacturing 
operation. Because it is desirable that punch holder 110 he 
kept as small and lightweight as possible in order to reduce the 
inertia of the latter, the slot also serves to eliminate a portion 
of the mass thereof. Slot 133 also permits easy installation of 
core rod 118 through punch 114 and into its respective mold 
cavity, after which it is vertically adjusted so that the top of the 
core rod is ?ush with the top of mold 104, or as otherwise 
desired. This core rod adjustment is accomplished by resting 
shoulder 119 of core rod on the head of screw 132, and insert» 
ing the proper adjustment tool into holes 121 to vertically ad 
just screw 132. After this, screw 135 is moved inwardly against 
screw 132 to lock the latter in place. Next, clamp 134 is 
placed over shoulder 119 to clamp down core rod 118 against 
the top of screw 132, after which clamp 134 is secured in 
place by nut 137. 

Thus, since all core rods are individually adjustable, their 
lengths need not be the same. A spring 139 serves to bias 
punch holder 110 against the upper cam surfaces of lower cam 
assembly 54 (See FIG. 2 also). 
Connected to the underside of lower surface of member 100 

of rotary table 36, is an open ended receptacle 136 which is 
secured in place by means of screw 138, and retaining mem 
bers 140 and 141. Each receptacle 136 being constructed of a 
?exible plastic, each can be removed from the rotary table by 
squeezing inwardly near the top thereof to allow annular lip 
143 to move out of retaining member 141. As stated above, a 
plurality of these open-ended receptacles is disposed about 
vertical axis 16, there being a single receptacle 136 associated 
with each of the 16 molds. Articles manufactured in each 
mold cavity are directed across the upper surface 38 through 
an opening 142, and into receptacle 136. Thus, all articles 
produced at an individual work station are collected in a single 
receptacle associated with that particular work station, thus 
enabling a defective work station to be easily located. 

Referring to FIGS. 11 and 12, the details of the anvil-slide 
structures 44, locking earns 58, and vacuum means 60 will be 
described in more detail. Each anvil 144 is mounted within a 
slide 146, the anvil being biased toward upper surface 38 of 
the rotary table 36 by a light spring 148. This spring serves 
only to assure positive contact between the anvil and the table 
during the operation of the press. Each slide 146 is mounted 
within an annular member 150 such that during rotation of 
this anvil-slide structure, about vertical axis 16 cam follower 
152 effects radially sliding movement of the anvil over the 
upper surface of the rotary table 36. Mounted within slide 146 
is a plunger rod 154. Locking cam 58 only comes into opera 
tion during the compression phase. As can be seen, a spring 
156 biases a cam plunger 158 in a downward direction, but 
downward movement of cam plunger 158 is limited by a snap 
ring 160 on the top thereof. This snap ring 160 abuts against 
member 162, member 162 having a shim 164 located between 
it and the top surface of cam plate 46. Spring 156 abuts 
against an upper plunger 166 secured with a cover 168 via a 
pin 170. The distance from upper surface 38 of rotary table 36 
to the bottom of cam plunger 158 is ?xed, and in order to have 
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mechanical interference for clamping present, the height of 
anvil I44 plus the height of the rod 154 must be greater than 
this distance. 

In the present embodiment, this interference has been set at 
approximately 0.003 inch with a variation of length of rod I54 
and anvil 144 to 0.0002 of an inch, so that it can be insured 
that the anvil is always clamped against mold 104 during com 
pression. Also, with this arrangement, motion of anvil 144 is 
kept to a minimum, and therefore noise and shock are kept to 
a minimum. Thus, as each anvil 144, and therefore each rod 
154, rotates to a position beneath locking cam 58, it is com 
pressed with a load equal to the pre-compression of spring 
156, and the stroke produced by the mechanical interference. 
The amount of stroke is determined by the thickness of shim 
164 at setup. The load must be greater than the maximum 
compression load to be encountered in pressing the cores; 
otherwise, the anvil will be lifted off mold 104, and will result 
in “?ash." 
Vacuum means 60 includes a collector 172 mounted to the 

underside of cam plate 46 by means of a screw 174, the lower 
end of collector 172 being located adjacent to the upper sur~ 
face 38 of the rotary table. A conduit 176 connected to a 
suitable vacuum producing source conducts away the excess 
powdered material collected from the upper surface 38 of the 
rotary table. 

Referring to FIGS. 130 through 13n, one cycle of the manu 
facturing operation will be described with respect to a single 
manufacturing station of the press. All the standard 
techniques of overfill, under?ll, pre-compression, and com 
pression that are associated with commercial rotary presses 
can be used. 

Before beginning the manufacturing operation, the pow 
dered material is first poured into secondary hopper 82 (See 
FIG. 5), the material then passing through discharge openings 
84 and 80, and descending through passageway 89 to the ?rst 
portion 92 of the arcuate channel structure. The supply of 
powdered material accumulates within distributing means 88 
and primary hopper 78 until reaching the level of the seconda 
ry discharge opening 84. As long as a supply of powdered 
material is maintained within secondary hopper 82, the head 
of material contained within primary hopper 78 and distribut 
ing means 88 remains constant. Whenever the level of materi» 
al within hopper 78 begins to drop below the level of the 
discharge opening 84, this level is restored by material con 
tained within hopper 82. Thus, a constant head or level is 
maintained on the supply of powdered material contained 
within hopper 78, thereby assuring that a uniform quantity of 
material is deposited within each mold cavity as rotary table 
36 (See FIG. 2) rotates about vertical axis 16. The press is 
now set for operation. 
With reference to FIGS. 130 through l3n, and FIG. 9, it can 

be seen that FIGS. 130 through I3n are mere schematic 
representations, i.e., all of the detailed parts of the press are 
not shown in these figures. For example, only a cavity is shown 
within table member I02, the details of the mold member 104 
being deleted. 

In FIG. 13a, shank I16 of the punch, and core rod 118 are 
both flush with the top of table member 102, and anvil 144 is 
located radially inwardly of the mold cavity. As member 102 
of rotary table 36 rotates about vertical axis 16 (See FIG. 2), 
the mold cavity rotates beneath ?rst portion 92 of the channel 
structure which is in communication with passageway 89 (See 
FIGS. 5-7), thereby depositing a quantity of powdered materi 
all within the mold cavity. Referring to FIG. 13b, it can be seen 
that during this feeding operation, shank 116 of the punch is 
lowered within the mold cavity to allow the powdered material 
to be drawn into the mold cavity. 

In FIG. 13c, shank 116 moves upwardly, discharging excess 
powdered material onto the upper surface of rotary table 
member I02. This excess powdered material is received 
within the second portion 94 of the arcuate channel structure 
(See FIG. 6), and as table member 102 rotates, this excess 
powdered material is carried along within the second portion 
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8 
94 of the channel structure until reaching scraper blade 96. It 
is noted that the arcuate portion 90 extends generally along a 
path generated by the rotation of mold 104 about vertical axis 
I6, while the ?rst portion 92 and second portion 94 of the ar» 
cuate channel structure extends generally along a path 
generated by the rotation of the mold cavity about the same 
axis (See FIG. 6). 

Referring to FIG. 13d, as table member I02 continues to 
rotate, excess powder contained within the second portion 94 
of the channel structure is directed against the scraper blade 
96 (See FIG. 6 also), scraper blade 96 moving the excess 
material away from the mold cavity and toward the vacuum 
means to be later described. Continuing to rotate about verti» 
cal axis 16, shank 116 of the punch descends within the mold 
cavity thereby dropping the charge of powdered material con 
tained therein below the upper surface of table member I02 
(See FIG. 13c). While the shank 116 is being lowered within 
the mold cavity, anvil I44 moves radially outwardly to cover 
the mold cavity. As stated previously, the rotary table, the 
anvil-slide structures, and the die means, all rotate as a unit 
about vertical axis 16 (See FIG. 2). Thus, in describing the 
operation of the manufacturing process occurring in FIGS. 
13a through I3n, members 102, shank 116, core rod 118, and 
anvil I44 rotate as a unit. 

It can be seen in FIG. 13f, that after anvil 144 has closed the 
mold cavity, vacuum means 60 sucks up excess powdered 
material directed thereto by scraper blade 96. As stated previ 
ously, vacuum means 60 is disposed adjacent to a circum 
ferential path extending generally through the mold cavity and 
having the axis of rotation 16 as its center of curvature. It has 
also been previously noted that vacuum means 60 is circum 
ferentially located adjacent to the locking cam 58 (FIG. 13g). 
This is because immediately prior to anvil 144 being locked 
against the upper surface of the rotary table member 102 
(FIG. 13g), anvil 144 has already covered the mold cavity, 
thus preventing vacuum means 60 from sucking away any of 
the powdered charge contained within the mold cavity (FIG. 
13]). 
Thus, it can be seen in FIG. 13g, while anvil 144 is locked 

against the upper surface of member 102, member 102, shank 
I16, core rod 119, and anvil I44 continue to rotate beneath 
the locking cam 58. Shank 116 is moved upwardly by lower 
cam structure 54 (See FIG. 2) to compress the powdered 
charge against anvil 144 (Fig. 13h). 
As these members continue to rotate, anvil 144 passes from 

beneath the locking cam 58 while at the same time shank 116 
of the punch is lowered within the mold cavity (FIG. 131'). 
Continued rotation effects movement of anvil 144 radially in 
wardly from over the mold cavity (FIG. I3j). While anvil 144 
remains inwardly of the mold cavity, shank 116 of the punch 
moves upwardly above the upper surface of table member 
I02, thereby ejecting the manufactured article onto the upper 
surface of the table member 102 (FIG. 13k). It is to be noted 
that once the manufactured article moves above the upper 
surface of table member 102, the article expands to a diameter 
which is slightly greater than that of the mold cavity. Thus, as 
shank 116 descends within the mold cavity, the manufactured 
article is deposited on the upper surface of table member 102 
(FIG. I31). 
As the members continue to rotate about the vertical axis of 

rotation, anvil 144 is once again moved radially outwardly to 
cover the mold cavity, and move the manufactured article 
radially outwardly from its associated mold cavity (FIG. I3m ). 
As can be seen more clearly in FIGS. 2 and 9, the manufac 
tured article is directed outwardly by anvil 144 through an 
opening 142 associated with the mold cavity, and into its 
respective receptacle 136. As stated previously, each mold 
cavity has a separate open-ended receptacle associated 
therewith, whereby all of the manufactured articles produced 
within an individual mold cavity are collected in a separate 
receptacle associated with that particular mold cavity. Thus, if 
any one of the 16 manufacturing stations has a mold or other 
part associated therewith, which is producing defective arti 
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cles or cores, this station is easily located because all of the de 
fective articles will be contained within its respective recepta 
cle. This eliminates the need to examine each manufacturing 
station to determine which is defective as was heretofore the 
case, because previously all of the manufactured articles 
produced were collected in a single collecting means. After 
moving or directing the manufactured article into its recepta 
cle, anvil 144 is again moved radially inwardly, while shank 
116 is moved upwardly within the mold cavity to a point flush 
with the upper surface of table member 102 (FIG. 13h), and 
the operation repeats itself. 

It is to be noted that the sizes of mold member 104, and the 
cavity [06 extending therethrough (See FIG. 9), have been 
greatly exaggerated in relation to the size of other parts of the 
press so that the operation and construction of the press could 
be clearly described herein. 

Although I have described my invention with a certain 
degree of particularity, it is understood that the present disclo 
sure has been made only by way of example, and that nu 
merous changes in the details of construction and combina 
tion and arrangement of parts may be resorted to without de 
parting from the spirit and scope of the invention as 
hereinafter claimed. For example, although the present em 
bodiment illustrates the compaction of one toroid shaped arti 
cle per station, it is within the scope of the present invention to 
produce a plurality of articles at each station, the articles 
being either toroid shaped or solid. To produce a solid article 
the core rod is eliminated from the die means, there being only 
a solid punch. To produce a plurality of articles at each sta 
tion, each mold would have a plurality of cavities extending 
therethrough, and each die means would have a plurality of 
punches, or punches and core rods, to mate with each cavity. 
Thus, a single stroke of each die means would produce a plu 
rality of articles at each station. 

Also, although as stated above, counterbore 108 and the 
means for permitting lateral movement of punch 114 serve to 
allow shank 116 of the punch to enter the upper portion of 
mold cavity 106 during installation, counterbore 108 also has 
a second function; it permits shank 116 to be shorter than 
would otherwise be the case. Shorter shanks are important 
when pressing small cores or articles in order to reduce the 
column buckling effect on the punches. Only a relatively short 
length of the upper portion of cavity 106 is needed to produce 
each core or article. During operation of the press, the top of 
shank 116 never descends into counterbore 108, but always 
remains within the upper portion of cavity 106. The reason 
why the upper portion of cavity 106 is much longer than the 
stroke of the punch is to pennit regrinds of mold 104. After 
continued operation of the press, it becomes necessary to 
regrind the upper face of each mold 104, after which the mold 
is mounted upwardly from its previous position so that the 
reground upper face is once again flush with the top of the 
table structure. 
What is claimed is: 
l. A press for manufacturing articles from powdered 

material comprising: 
a. base structure; 
b. table structure supported on said base structure, and 

disposed about a vertical axis, said table structure having 
an upper surface and a lower surface; 

c. a mold stationarily mounted within said table structure, 
said mold having a cavity extending therethrough in a 
generally vertical direction; 

d. an anvil slidably disposed on one of said surfaces, and 
adapted to be radially movable with respect to said axis 
over said one of said surfaces, said anvil being adapted to 
close one end of said mold cavity; 

e. ?rst cam means disposed about said axis in driving rela 
tion to said anvil for effecting said radial sliding move 
ment of said anvil; 

f. die means operatively associated with said mold, said die 
means including a punch adapted to enter the other end 
of said cavity for pressing said powdered material against 
said anvil; 
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g. second cam means disposed about said axis in driving 
relation to at least a portion of said dic means for 
reciprocating said punch within said cavity; and 

h. means for effecting relative rotation about said vertical 
axis of said table structure, said anvil, and said die means 
with respect to said ?rst cam means and said second cam 
means. 

2. A press according to claim 1 and further including feed 
means for delivering said powdered material to said cavity, 
said feed means and said mold being adapted to rotate with 
respect to each other about said vertical axis. 

3. A press according to claim 2 wherein said anvil is 
disposed upon said upper surface, said feed means is disposed 
above said upper surface, and said die means is disposed 
below said upper surface, and further including vacuum 
means disposed adjacent to said upper surface and adapted to 
rotate with respect to said mold about said axis, said vacuum 
means being located adjacent to a circumferential path ex 
tending through said cavity and having said axis as the center 
of curvature. 

4. A press according to claim 3 and further including third 
cam means disposed in driving relation to said anvil for 
periodically clamping said anvil against said upper surface 
during the compression of said powdered material, said third 
cam means being adapted to rotate with respect to said mold 
about said axis, whereby said anvil is periodically clamped 
against said upper surface. 

5. A press according to claim 4 including an open-ended 
receptacle for receiving the manufactured articles, said recep 
tacle being disposed radially outward of said cavity, said 
receptacle being mounted to said table structure, the open end 
of said receptacle being disposed below said upper surface and 
facing in an upward direction, whereby upon ejection of each 
article by said punch, said anvil slides radially outward to 
move said article into said receptacle. 

6. A press according to claim 5 wherein said table structure 
includes an opening disposed radially outward of said cavity, 
and extending from said upper surface to said lower surface, 
the open end of said receptacle being mounted to said lower 
surface and surrounding the lower end of said opening. 

7. A press according to claim 6 wherein said table structure, 
said anvil, and said die means are mounted for rotation as a 
unit about said vertical axis, said ?rst cam means being 
disposed above said upper surface, and stationarily supported 
by said base structure, said second cam means being disposed 
below said die means and stationarily supported by said base 
structure, and said third cam means being stationarily 
disposed above said anvil. 

8. A press according to claim 7 wherein said first cam means 
comprises a cam plate disposed above said rotary table struc~ 
ture, said cam plate having a recessed cam track disposed on 
the underside thereof, said cam track being disposed about 
said vertical axis, and further including slide means mounted 
to said anvil, said slide means having follower means disposed 
within said cam track whereby upon rotation of said anvil, 
movement of said follower means within said stationary cam 
track effects radial sliding movement of said anvil across said 
upper surface. 

9. A press according to claim 8 wherein said cam track in 
cludes surface means for effecting movement of said anvil 
over said upper surface (a) radially inwardly from said cavity 
to permit said powdered material to be fed into said cavity, (b) 
radially outwardly over said cavity for compression of said 
powdered material, (c) radially inwardly to permit ejectment 
of the manufactured article onto said upper surface, and (d) 
radially outwardly over said cavity to direct the article through 
said opening. 

10. A press according to claim 9 wherein said second cam 
means is disposed about said vertical axis, said second cam 
means including surface means for effecting movement of said 
punch (a) downwardly within said cavity to permit said pow~ 
dered material to be fed into said cavity, (b) upwardly within 
said cavity to effect compression of said powdered material 
against said anvil, (c) further upward movement of said punch 
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within said cavity to at least said upper surface to eject the 
manufactured article, and (d) downwardly within said cavity. 

1]. A press according to claim 10 wherein said anvil is 
disposed under said cam track, and said third cam means is 
mounted to the top of said cam plate, and disposed over said 
cam track, said third cam means extending through said cam 
plate and into said cam track, whereby upon rotation about 
said vertical axis said anvil is periodically clamped against said 
upper surface. 

12. A press according to claim 11 wherein said vacuum 
means is circumferentially located adjacent to said third cam 
means, 

13, A press according to claim 12 wherein said ?rst cam 
means, said second cam means, and said third cam means are 
so disposed with respect to each other that the movements and 
clamping of said anvil, and the movements of said punch 
occur in timed relation. 
M. A press according to claim 2 wherein said anvil is 

disposed upon said upper surface, said ?rst cam means is 
disposed above said upper surface and stationarily supported 
by said base structure, said die means is disposed below said 
upper surface, said second cam means is disposed below said 
die means and stationarily supported by said base structure, 
said table structure, said anvil, and said die means are 
mounted for rotation as a unit about said vertical axis, and said 
feed means is stationarily disposed above said upper surface 
comprising a primary hopper for containing a supply of said 
powdered material, and means for a constant head on said 
supply. 

15. A press according to claim 14 wherein said means for 
maintaining a constant head comprises a secondary hopper, 
said primary hopper having a primary discharge opening 
disposed in the bottom thereof, said secondary hopper having 
a secondary discharge opening disposed in the bottom thereof, 
each of said hoppers tapering inwardly toward said openings, 
said secondary hopper being disposed within said primary 
hopper, and said secondary discharge opening being located 
between the top and bottom of said primary hopper. 

16. A press according to claim 14 wherein said feed means 
further includes delivery means extending between the bottom 
of said primary hopper and said table structure, said delivery 
means having an arcuate portion extending generally over a 
circumferential path generated by the rotation of said mold 
about said vertical axis, the bottom of said arcuate portion 
contacting said upper surface and having arcuate channel 
structure disposed therein, said channel structure having a 
?rst portion and a second portion extending generally over a 
path generated by the rotation of said cavity about said axis, 
said delivery means having a passageway disposed therein ex< 
tending between said primary discharge opening and said ?rst 
portion. 

[7. A press according to claim 16 wherein said ?rst portion 
is disposed adjacent to one end of said arcuate portion, said 
?rst portion being closed at the ends thereof, said second por 
tion beginning at the other end of said arcuate portion and 
ending adjacent to said first portion, said second portion being 
adapted to collect excess powder ejected from said cavity. 

18. A press according to claim 17, including vacuum means 
stationarily disposed adjacent to said upper surface, said 
vacuum means being located adjacent to said circumferential 
path generated by the rotation of said cavity about said verti 
cal axis, and further including a scraper blade mounted to said 
arcuate portion at said other end thereof, said scraper blade 
contacting said upper surface, and adapted to direct said ex 
cess powdered material from said second portion toward a 
path generated by the relative rotation between said table 
structure and said vacuum means. 

19. A press according to claim [8 including three adjustable 
screws operatively connected to said feed means, and 
disposed in a triangular arrangement for supporting said feed 
means, on the top surface of said cam plate, and spring means 
biasing said feed means toward said top surface of said cam 
plate. 
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20. A press for manufacturing articles from powdered 
material comprising: 

a. base structure; 
b, table structure rotatably supported on said base struc 

ture, and disposed about a vertical axis of rotation, said 
table structure having an upper surface, and a lower sur 
face; 

. a plurality of molds stationarily mounted within said table 
structure and disposed about said vertical axis, each mold 
having a cavity extending therethrough, the axis of each 
cavity being parallel to said vertical axis; 

d. feed means for delivering said powdered material to each 
cavity, said feed means being stationarily disposed above 
said upper surface; 

. a plurality of anvils slidably disposed on said upper sur 
face, there being one anvil associated with each mold, 
each anvil adapted to be radially movable over said upper 
surface and adapted to close one end of its respective 
cavity; 

f. ?rst cam means disposed in driving relation to each anvil, 
said ?rst cam means being stationarily mounted to said 
base structure, and disposed about said vertical axis and 
above said upper surface; 

g. a plurality ofdie means disposed below said upper surface 
and about said vertical axis, there being one die means as 
sociated with each mold, each die means including a 
punch adapted to enter the other end of its respective 
cavity for pressing said powdered material against said 
anvil; 

h. second cam means disposed about said vertical axis in 
driving relation to at least a portion of each die means for 
reciprocating each punch within its respective cavity, said 
second cam means being disposed below said die means 
and stationarily mounted to said base structure. 

21. A press according to claim 20 further including a plu 
rality of open-ended receptacles disposed about said vertical 
axis, there being one receptacle associated with each cavity 
for receiving the manufactured articles therefrom, each recep 
tacle being disposed radially outwardly from its respective 
cavity and mounted to said table structure, the open end of 
each receptacle being disposed below said upper surface and 
facing in an upward direction. 

22. A press according to claim 21 wherein said table struc 
ture includes a plurality of openings disposed about said verti 
cal axis and extending from said upper surface to said lower 
surface, there being a single opening associated with each 
cavity and receptacle, each opening being located radially 
outwardly of its respective cavity, the open end of each recep 
tacle being mounted to said lower surface and surrounding the 
lower end of its respective opening, 

23. A press according to claim 22 wherein said first cam 
means includes surface means for elTecting sliding movement 
of each anvil over said upper surface (a) radially inwardly 
from said cavity to permit said powdered material to be fed 
into said cavity (b) radially outwardly over said cavity for 
compression of said powdered material against said anvil (c) 
radially inwardly to permit ejection of the manufactured arti 
cle by said punch onto said upper surface and (d) radially out 
wardly over said cavity to direct the article through the 
respective opening into its respective receptacle. 

24. A press according to claim 23 wherein said second cam 
means includes surface means for effecting movement of each 
punch (a) downwardly within its respective cavity to permit 
said powdered material to be fed into said cavity, (b) up 
wardly within its respective cavity to press said powdered 
material against said anvil, (c) further upwardly to at least said 
upper surface to eject the manufactured article onto said 
upper surface, and (d) downwardly to pennit said anvil to 
direct said article into the respective receptacle, 

25. A press according to claim 24 wherein said molds, said 
feed means, said anvils, said ?rst cam means, said die means, 
and said second cam means, are so disposed with respect to 
each other that said feeding of said powdered material and 

f) 

n 
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said movements of said anvils and punches occur in timed 
relation. 

26. A press for manufacturing articles from powdered 
material comprising: 

a. base structure; 
b. table structure supported on said base structure, and 

adapted to rotate about a vertical axis of rotation; 
c. a mold stationarily mounted within said table structure, 

said mold having a cavity extending therethrough in a 
generally vertical direction; 

d. an anvil disposed on the upper surface of said table struc 
ture, said anvil being adapted to close the upper end of 
said cavity; 

e. die means disposed below the upper surface of said table 
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structure, and operativcly associated with said mold, said 
die means including a punch adapted to enter the lower 
end of said cavity for pressing said powdered malcrial 
against said anvil; 

f. means for effecting radial sliding movement of said anvil 
over said upper surface, while at the same time maintain 
ing constant and positive contact between said anvil and 
said table structure, during rotation of said table struc 
ture. 

27. A press according to claim 26 wherein said anvil moving 
means comprises cam and slide structure for effecting said 
radial sliding movement, and biasing means for effecting said 
constant and positive contact. 
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