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[57] ABSTRACT 
A plurality of dies are mounted on an intermittently 
rotating table in circumferentially equally spaced rela 
tion and below each die is provided a powder moldingv 
mechanism comprising a vertically movable molding 
tube extending into said die at its top end and a verti 
cally movable center pin extending through said mold 
ing tube with the top end thereof located within said 
die. Each die is charged with a powder at one station 
and shifted to another station upon the intermittent 
rotation of said table where a cylindrical container 
with a bottom is placed in the die with the open end 
thereof facing downward, and then further shifted to 
still another station where the powder charged in the 
die is moved into the container and compression 
molded therein by said molding mechanism, whereby 
the steps of charging the powder into the die, moving 
the powder into the container and compression-mold 
ing the powder within said container are carried out 
successively during one complete rotation of said ta 
blc, and hence operation efficiency can be enhanced 
and the apparatus is highly adapted to mass pr0duc~ 
tion. 

5 Claims, 12 Drawing Figures 

Gora ............................... "18/206 X 7 
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APPARATUS FOR COMPRESSION-MOLDING A 
POWDER WITHIN CONTAINERS 

The present invention relates to a powder molding 
apparatus by which a powder is compression-molded 
into a predetermined shape within a container, and 
which comprises a rotary table, a plurality of dies 
mounted on said rotary table and each having a 
shoulder formed at about the middle portion of the 
inner surface thereof, means for charging a powder into 
said die, means for placing a cylindrical container with 
a bottom in each die from the upper side with the lower 
open end thereof facing downward to rest on said 
shoulder and means for pushing the powder in the die 
upward from the lower side to compression-mold the 
same within said container. 
The present inventors previously applied for a patent 

for a molding apparatus of this type which is so con 
structed that containers carried by an intermittently 
driven rotary table are successively placed into op_ 
posed relation to a die at a predetermined position and 
a powder previously charged in said die is-pushed into 
the container and compression~molded therein at said 
position. Therefore, the apparatus must be provided 
with a rotary table for carrying the containers. 
The present invention contemplates the provision of 

an apparatus which is capable of compression-molding 
a powder into a predetermined shape within containers 
efficiently, without necessitating the provision of a ro 
tary table or the like for carrying the containers, by in 
serting a container into a die with the open end thereof 
facing downward, which die is previously charged with 
a powder, and moving the powder upward into the con 
tainer and compression-molding the same therein while 
holding said container in said die. 
The first object of the present invention is to form a 

molding of a powder in a container, particularly the 
molding of a positive electrode depolarizer in a cell 
container, in tight contact therewith by compression 
molding, without permitting the powder to scatter and 
without adversely affecting the dimensional accuracy 
of the container. 
The second object of the invention is to prevent the 

moldings ofa powder from varying from one another in 
density in the operation of charging the powder into the 
containers, by providing below each die a powder 
molding mechanism including a molding tube and a 
molding center pin disposed in the axial hole of said 
molding tube, vertically oscillating'said molding tube 
and said molding center pin independently of each 
other incident to the rotation of a rotary table after the 
powder has been charged in said die and thereby 
equalizing the consistency ofthe power in the die. 
The third object of the invention is to provide for 

smooth rotation of the rotary table by providing 
cushion means below each die so that said die maybe 
movable vertically against the biasing force of said 
cushion means, and thereby preventing the pressure of 
container pressing means from exerting on the rotary 
table in the compression-molding of the powder within 
the container. 
A further object of the invention is tocarry out the 

steps of charging the power into a container, compres 
sion-molding the power within thecontainer and in 
wardly curling the open end of the container succes 
sively continuously, by operatively engaging an auxilia 
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2 
ry rotary table with a main rotary table provided with 
dies and molding mechanisms, through intermeshing 
gear teeth formed on the peripheral surfaces of said 
respective rotary tables, and providing curling means to 
effect said curling operation in operational relation to 
said auxiliary rotary table. 
These and other objects, features and advantages of 

the present invention will become apparent from the 
following detailed description when taken in conjunc 
tion with the accompanying drawings, in which: 

FIG. 1 is a perspective view, partially broken away, 
of an embodiment of the apparatus for compression 
molding a powder within containers according to the 
present invention; 

FIG. 2 is a diagram showing the position A — H of the 
molding mechanisms provided on the main rotary table 
and the positions I — L of‘the container gripping means 
provided on the auxiliary rotary table of the apparatus 
of this invention, and also showing the change in rela 
tive position of the molding mechanisms and the con 
tainer gripping means incident to rotation of said 
respectiverotary tables; 

FIG. 3 is a cross-sectional view of the powder mold 
ing mechanism provided on the main rotary table; 

FIGS. 4 to 10 are views showing the process of the 
compression-molding operation stepwise from the time 
when a powder is charged into the die to the time when 
the powder is compression-molded in a container, said 
operation being carried out as the die is shifted from 
the station M to the station S successively incident to 
rotation of the main rotary table; and 

FIG. 11 is a cross-sectional view of curling means by 
which the open end of the container is curled inwardly 
with the powder molded therein in a predetermined 
shape. 
According to the present invention, there is provided 

a powder molding apparatus comprising a base plate, 
an upright support column mounted on said base plate, 
a rotary table rotatably mounted on said support 
column and being rotated intermittently, a plurality of 
dies provided on said rotary table in circumferentially 
equally spaced relation, each of said dies being open at 
the upper and lower ends thereof and having a shoulder 
formed at about the middle portion of the inner surface 
thereof'for supporting the open end of a cylindrical 
container with a bottom which will be inserted into said 
die with said open end facing downward, a powder 
molding mechanism provided below each die, said 
molding mechanism including a vertically movable 
molding tube which will be inserted into the axial hol 
low of said die from the lower open end to compress a 
powder charged in the die and a vertically movable 
center pin extending through said molding tube with 
the top end thereof located within said die, powder 
charging means for charging the powder into said die 
through the upper open end at a predetermined posi 
tion, container feed means for placing said container in 
the powder-charged die through the upper open end at 
a predetermined position and pressing means for 
depressing said container when the powder charged in 
the die is moved into the container and compression 
molded into a predetermined shape therein by the ac 
tion of said powder molding mechanism; said powder 
charging means, said container feed means and said 
pressingmeans being provided above said rotary table. 



3,729,281 
3 

As an embodiment of the present invention, an ap 
paratus for compression-molding a positive electrode 
depolarizer in a predetermined shape within a cell con 
tainer will be described with reference to the drawings. 
The apparatus of the present invention illustrated in 

the drawings includes two rotary tables, i.e. a main ro 
tary table 1 and an auxiliary rotary table 2. The main 
rotary table 1 is provided with a plurality of molding 
mechanisms to be described later in circumferentially 
equally spaced relation, while the auxiliary rotary table 
2 is provided with secondary working mechanisms, e.g., 
curling mechanisms, for cooperation with said respec 
tive molding mechanisms. More specifically, the main 
rotary table 1, as shown in FIG. 2, has the molding 
mechanisms provided at eight locations A — H which 
are equally spaced circumferentially, each of said 
molding mechanisms being constructed as shown in 
FIG. 3. Further, the main rotary table 1 is formed with 
gear teeth on the peripheral surface thereof, which are 
in engagement with gear teeth formed on the 
peripheral surface of the auxiliary rotary table 2, and is 
rotated intermittently in a clockwise direction as in 
dicated by the arrow in FIG. 2, through an angle of 45° 
in each movement. The auxiliary rotary table 2 has 
gripping means provided at four locations I — L along 
the periphery thereof in equally spaced relation, and is 
rotated intermittently by the main rotary table 1 in a 
counterclockwise direction as indicated by the arrow, 
through an angle of 90° in each movement. 
As shown in FIG. 1, the apparatus also has eight 

working stations M — T arranged in circumferentially 
equally spaced relation adjacent to the periphery of the 
main rotary table 1 and each of the molding 
mechanisms is shifted from one working station to 
another incident to the intermittent rotation of the 
main rotary table 1. Likewise, four stations U - X are 
provided in circumferentially equally spaced relation 
adjacent the periphery of the auxiliary rotary table 2 
and each of the gripping means is shifted from one sta 
tion to another incident to the intermittent rotation of 
the auxiliary rotary table. The station S and the station 
U are located in opposed relation to each other. 
Now, various >mechanisms of the apparatus as 

sociated with the main rotary table 1 and the auxiliary 
rotary table 2 will be described with reference to FIGS. 
1 to 3. 

Numeral 3 designates a die which is provided at each 
of the locations A — H of the main rotary table I and 
fixed in position by a ?ange member 4 with the top sur 
face ?ush with the upper surface of said main rotary ta 
ble. The die 3 consists ofa container adapted to receive 
a cell container 5 and is positioned with the bottom end 
located on the upper side and the open end located on 
the lower side. Below the die 3 is provided another die 
7 in adjoining relation thereto. The die 7 has an axial 
hole of adiameter equal to the inner diameter of the 
cell container formed therein for receiving a powder 
(positive electrode depolarizer), and also has a 
shoulder 6 formed at the contacting surface with the 
die 3. . 

The die 7 is vertically movably mounted in a sleeve 
portion 9 formed at the center of a ?xed body 8 of the 
molding apparatus which is located below the main ro 
tary table 1. The open lower end of the sleeve portion 9 
is closed by a closure member 10 which has a through 
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4 
hole'formed‘centrally thereof, and a coil spring 11 is 
provided‘in ‘said sleeve portion with one end bearing 
against said closure member and the other end against 
a shoulder 12 formed on the peripheral surface of the 
die 7. Thus, it will be seen that the die 7 is urged up 
wardly by the biasing force of the spring 11. 
The dies 3 and 7 may be made separately and united 

integrally with each other so as to form the shoulder 6, 
but alternatively they may be made as a unitary piece 
having an axial through-hole and the shoulder 6 at 
about the mid portion of the peripheral wall of said 
through-hole. ~ 

The ?ange member 4 serves to regulate the position 
of the die 3 so that the top surface of the die may be 
?ush with the upper surface of the main rotary table 1, 
and can be removed from said main rotary table when 
the die is desired to be replaced upon wearing of the 
same. 

Numeral 13 designates a molding tube with the lower 
end screw-threaded into a bushing 14 secured to a slid 
ing member 15 and the top end thereof extending into 
the axial hole of the die 7 through the lower end 
thereof. Numeral l6 designates a washer and 17 
designates a bearing formed on each side of the sliding 
member 15. A pair of guide rods 18, 18’ are each fixed 
to the body 8 of the molding apparatus at the top end 
and extend downwardly through the bearing 17, so that 
said bearing is movable vertically by being guided by 
the guide rod. Numeral 19 designates rollers rotatably 
connected to each side of the lower end portion of the 
sliding member 15. These rollers 19 are provided for 
controlling the position of the molding tube 13 through 
the sliding member 15, by engaging guide means at a 

' predetermined position as will be described later. 

Numeral 20 designates a molding center pin extend 
ing through the molding tube 13. The molding center 
pin 20 has an axial vent hole 20' and is fixedly con 
nected at its lower end to a beam 22 which is vertically 
movable along a vertical slot 21 formed in the sliding 
member 15. A pair of rollers 23,23’ are provided at the 
opposite ends of the beam 22 and one of said rollers 23' 
rolls on a guide rail to be described later and causes the 
center pin 20 to progressively move upward according 
to a positional change of said guide rail. The amount of 
movement b of the roller 23' caused by the guide rail is 
the distance which the top end of the center pin 20 
travels from the interior of the die 7 to reach the inner 
bottom surface of the cell container 5. Both of the rol 
lers 23, 23’ are oscillated vertically by engaging engag 
ing members to be described later, whereby the powder 
is charged satisfactorily in the die 7. 
The amount of movement h ofthe molding tube 13 is 

a distance necessary to charge and mold the powder in 
the cell container 5 and to push said cell container up 
ward from the die 3 upon completion of the molding. 
As stated previously, the main rotary table 1 and the 

auxiliary rotary table 2 are operatively associated with 
each other with the gear teeth formed on the peripheral 
surfaces thereof intermeshing, so that when one of 
them is rotated intermittently, the other one is also 
rotated intermittently regularly relative to said one ro~ 
tary table. These two rotary tables 1 and 2 are rotatably 
mounted on support columns 25, 25’ respectively 
which stand upright on a base plate 24. 
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For rotating the main and auxiliary rotary tables, a 
motor is provided on the underside of the base plate 24 
and the drive of the motor is transmitted to one of said 
rotary tables through a suitable reduction gearing and 
intermittent motion mechanism. In the embodiment 
shown, the auxiliary rotary table 2 is operatively con 
nected to the motor to be driven therefrom and the 
main rotary table 1 is rotated by the auxiliary rotary 
table 2. Above the center of the main rotary table 1 is 
provided a cam 26. The cam 26 is rotated by a driving 
system, independent of that for the rotary tables 1 and 
2, to impart a horizontal vibration to three powder 
supply hoppers 27, 28 (and one provided above the sta 
tion M, though not apparent in the drawings) through 
transmission levers 29. 
Numeral 30 designates a container feed lever pro 

vided near the leading end of container guide means 31 
for placing the cell container 5 into each die 3, and nu 
meral 32 designates a rotary brush provided at a mid 
portion of the container guide means 31 for advancing 
the cell containers. Numeral 33 designates a press pro 
vided above the station R. The press 33 includes a ram 
34 which will be lowered, when the rotary table 1 has 
stopped rotating at the Station R, to engage the bottom 
wall of the container 5 and the upper surface of the die 
3 and hold said container against upward movement 
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relative to the rotary table 1 under the molding pres- ' 
sure acting on the container from the underside. 
Numeral 35 designates the container gripping means 

provided on the auxiliary rotary table 2 at the locations 
1- L respectively. Each container gripping'means 35 is 
composed of a pair of opposed arms 36, 36' which are 
formed with a notch in the confronting surfaces 
thereof. One of the arms 36 is pivotably connected and 
the other arm 36’ is fixedlyconnected to the rotary 
table 2. The pivotable arm 36 is urged against the ?xed 
arm 36’ by a spring 38 to keep the gripping portion 37 
closed at the outer end portions of the respective 
gripping arms. 
The pivotable arm 36 of the gripping means 35 is 

opened against the biasing force of the spring 38 by an 
operating member when said gripping means is located 
at the station U, and thereby the gripping portion 37 is 
opened slightly so that the gripping arms can grip the 
container 5 from both sides without interfering with the 
upward movement of said container and hold the same 
against downward movement together with the mold 
ing tube 13 when said molding tube is lowered. Nu 
meral 39 designates the curling means by which the 
open edge of the container 5 is curled inwardly after 
the powder has been molded into, a predetermined 
shape within the container. The curling means is pro 
vided at the station V and comprises, as shown in FIG. 
ll, a ram 40 for pushing the bottom wall (the top side) 
of the container 5, with said container 5 being held by 
the gripping means 35, and a curling die 42 provided 
below the ram 40 in opposed relation thereto and hav 
ing a cavity 41 of a predetermined shape formed 
therein, in which the open edge ‘(the lower side) of the 
container is curled inwardly as shown. 

Reverting to FIG. 1, numeral 43 designates a plurali 
ty of U-shaped engaging members provided on the base 
plate 24. These engaging members 43 engage the rol 
lers 23, 23’ provided on both sides of the beam 22 and 
cause the center pin 20 to oscillate vertically through 
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6 
said beam. Each of the engaging members 43 is opera 
tively connected to a lever mechanism 46 at the lower 
end of a shaft 45 thereof and said lever mechanism 46 
is operated by a rotary cam 47. Numeral 48 designates 
a spring to bias the lever mechanism 46 constantly up~ 
wardly. Therefore, the engaging members 43 is also 
constantly biased upwardly by the spring 48. 
The roller 23' which is one of the two rollers pro 

vided on the beam 22 is located in the annular guide 
rail 49 having a U-shaped cross-section and rolls 
therein while being guided thereby. If the roller 23' 
were to be still located in the guide rail 49 when the 
other roller 23 has been brought into engagement with 
the engaging member 43, it would be impossible for the 
roller to oscillate vertically. Therefore, the guide rail 49 
is partially broken at locations where the roller 23 en 
gages the respective engaging members 43, so that the 
roller 23’ can oscillate vertically together with the en 
gaging member 43. Namely, the engaging members 43 
are provided in a pair for engagement with both of the 
rollers 23, 23' and one of the engaging members which 
engages the roller 23’ is provided in the borken portion 
of the guide rail 49 to constitute part of said guide rail. 

Therefore, when the rollers 23, 23' are in engage 
ment with the respective engaging members 43, the 
vertical oscillation imparted to said engaging members 
is transmitted to the beam through the respective rol 
lers and thence to the center pin to cause the top end of 
said center pin to oscillate within the die 7. Thus, the 
guide rail 49 is broken at the locations where the en 
gaging members 43 are provided. However, in order to 
attain satisfactory charging of the powder into the die 
7, it is necessary to raise the center pin 20 progressively 
as the main rotary table 1 rotates. For this purpose, the 
height of the guide rail 49 is increased by a predeter 
mined rate stepwise rearwardly from the location of the 
engaging member 43 (i.e. from the right to left when 
the table 1 is rotated clockwise). 
The operation of the apparatus, having the construc 

tion described above, for charging the compression 
molding a powder within the container will be 
described hereinafter with reference to FIGS. 4 to 10. 
Of the station M - T of the apparatus, M - O are the 

stations where a powder (positive electrode 
depolarizer) is charged into the dies 3 and 7 from the 
three hoppers. First of all, when the position A of the 
main rotary table 1 is located below the hopper which 
is located above the station M though not apparent in 
FIG. 1, said hopper is oscillated horizontally by the cam 
26, so that the powder contained in the hopper is 
charged into the dies 3 and 7 while being prevented 
from cross-linking and without being permitted to ag 
glomerate. In this case, the rollers 23, 23' are in en 
gagement with the ?rst engaging members 43 provided 
below that station M, so that the center pin 20 having 
the top end thereof located within the die 7 is oscillated 
vertically and thereby the powder is charged to the bot 
tom of the die 7. 

Then, the main rotary table 1 is rotated 45° in a 
clockwise direction, whereby the dies 3 and 7 having 
previously been held stationary at the station M are 
shifted to the station N and the hopper 27 at said sta 
tion is similarly oscillated horizontally by the cam 26 to 
charge the powder into the dies. The powder thus 
charged in the dies is well packed therein by the action 
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of the centerpin 20 which is again oscillated due to en 
gagement with the second engaging members 43. When 
the position A is shifted from the station M ‘to the sta 
tion N incident to rotation of the main rotary table 1, 
the roller 23'-is progressively pushed upward by the 
guide rail 49, so that thetop end of the center pin 20 is 
raised within'the die 7 correspondingly. 
Then, the rotary table 1 is rotated through another 

45°, so that the position A is shifted from the station N 
to the station 0 to locate the dies 3 and 7 below the 
hopper 28.‘The hopper 28 is oscillated horizontally by 
the cam 26 and the powder in said hopper is charged 
into the dies. On the other hand, the roller 23' rolls in 
the guide rail 49 while being guided thereby and en 
gages the third engaging member 43, with the other 
roller 23 engaging the other one of the pair of engaging 
members. Therefore, the center pin 20 is again oscil 
lated vertically, whereby the powder is packed more 
satisfactorily and any possible irregularity in charging 
quantity can be corrected. 
By the triple charging operations and oscillation 

described above, the powder is packed tightly at a 
uniform density in a vertical direction. The center pin 
20 is raised by the height b shown in'FlG. 3 due to the 
engagement between the rollers 23, 23’ and the third 
engaging members 43, and is maintained at the same 
level even after the rollers 23, 23' roll onto the guide 
rail 49. ' 

The table 1 is further rotated clockwise and the posi 
tion A of the table is shifted from the station 0 to the 
station P. At the station P, a container 5 is placed in the 
die 3, ?ush with the die 3, by the container feed lever 
30, with the bottom wall facing upwardly and the open 
end facing downwardly. ln this case, the top end of the 
center pin 20 in the die 3 is located at a level b higher 
than the original level and the open end of the con 
tainer 5 rests on the shoulder 6 formed at the junction 
of the dies 3 and 7. Therefore, the container 5 is not 
permitted to move deeper into the die and the top end 
of the center pin 20 engages the inner bottom wall of 
the container 5, with the edge of the open end of said 
container resting on said shoulder 6. 

This condition is maintained as such even after the 
position A is shifted from the station P to the station Q 
upon another 45° rotation of the table 1. The station Q 
is an idle station. When the position A is further shifted 
from the station Q to the station R, the ram 34 of the 
press 33 moves downward and engages the bottom wall 
of the container 5 to hold the container so that it may 
not be pushed upward from the die 3 under an upward 
molding pressure. 

In the lower portion of the molding apparatus, on the 
other hand, the lower end 50 of the sliding member 15 
is pushed up by an oil cylinder or the like provided on 
the base plate 24, so that the molding tube 13 is moved 
upward and the powder in the die .7 is moved into the 
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container 5 and compressed therein by the molding ' 
tube 13, whereby said powder is molded into a cylindri 
cal shape conforming to the shape of the tapered top 

60 

end portion of thec'enter pin 20. In charging the 7 
powder into the container 5, the air present in ‘the, 
powder is released to the outside through the axial hole 
20' of the center pin 20. The lower portion of the slid 
ing member 15 is moved by the pressing means a 

65 

distance only sufficient .to cause a flange 51 to move ' 

8 
I upward to the position 51', which ?ange 51 is formed 
integrally‘ on vthe molding tube 13. Upon completion of 
the compression-molding of the powder within the con 
tainer 5, the ram 34 of the press 33 is moved upward to 
the original position and the container 5 is shifted from 
the station R to the station S while being carried on the 
table 1 rotating 45° in a clockwise direction. During 
shifting of the container 5 to the station S, the top end 
of the molding tube 13 is maintained at the same level 
as it was at the station R, by the pressure from the 
pressing means. The center pin 20 is slightly lowered at 
the station R upon completion of the compression 
molding and maintained in that position to facilitate the 
removal of the container 5 at the following station S. 
When the table 1 is stopped to locate the container 5 

at the station S, they lower end portion 50 of the sliding 
member 15 is pushed upward by the pressing means 
and the flange 51 of the molding tube 13 is further 
moved upward from the position 51' to the position 
51", that is the position a distance of h higher than the 
original position, whereby the container 5 is pushed up 
from the die 3 by the force of the molding tube 13 act 
ing on the molded powder in said container. The con 
tainer 5 thus pushed up is gripped in the gripping por— 
tion 37 of the gripping means 35 which is provided on 
the auxiliary rotary table 2 and located above the con 
tainer 5. Of course, the center pin 20 is also move up 
incident to that upward movement of the molding tube 
13. The container 5 gripped by the gripping means 35 
and having the compression-molded powder therein is 
carried to the station V, where the edge of the lower 
end of the container 5 is curled inwardly by the curling 
means 39 in the manner shown in FIG. 11. On the other 
hand, the die 3 which has been emptied upon removal 
of the container 5 therefrom is shifted from the station 
S to the idling station T while being carried by the 
rotating table 1. During this period, a pair of rollers 19 
provided on both sides of'the lower portion of the slid 
ing member 15 are gradually lowered from the elevated 
position to the same level as they are at the station M 
by return guide means and hence the molding tube 13 
is also returned to the original position. Of course, the 
center pin 20 is also lowered to the same position as it 
was at the station M, like the molding tube 13. 
On the other hand, the container 5 which has been 

subjected to the curling operation at ‘the station V while 
being held by the gripping means, is located at the 
idling station W by the table 2 upon rotation of said 
table through an angle of 90°, and then further shifted 
to the station X, where it is slipped down from the 
gripping portion 37 of the gripping means 35 by a pres 
sure applied thereto from the upper side and delivered 
to the next working station. 

In the compression-molding of the powder within the 
container 5, the container 5 is held against upward 
movement by the ram 34, as stated above. In this case, 
since the coil spring 11 is provided between the 
shoulder.l2 of the die 7 and the closure member 10 
which closes the lower end of the sleeve portion 8, the 
dies 3, 7 or the ?ange member 4 will not be subjected 
to an unnecessarily large pressure even if the ram 34 is 
lowered excessively, the coilspring 11 only being com 
pressed .as shown in FIG. 12. Therefore, the table 1 or 
the flange member 4 will not be damaged by the ram, 
nor will the rotation of the main rotary table I suffer‘ 
from interference. 
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According to the present invention, since the powder 
molding device is provided below each ofa plurality of 
dies mounted on the main rotary table, the steps of 
charging the powder, into the die, transferring the 
powder from the die into the container and compres 
sion-molding the powder within the container, can be 
operated successively as the container is shifted from 
one station to another while being carried by the main 
rotary table. Therefore, the apparatus of the present in 
vention is highly adapted to mass production. It is also 
to be noted that in operating the present apparatus, a 
smaller amount of the powder is permitted to leak from 
the container than in case of the apparatus of the type 
wherein the container is held above the die. Another 
advantage of the present invention is that the residence 
time of the container at each station can be minimized 
due to the fact that the amount of movement of the 
powder at each station in charging the powder into the 
die or in transferring the powder from the die into the 
container is small. 
What is claimed is: 
1. A powder molding apparatus comprising: 
a base plate, a support column mounted upright on 

said base plate; 
a rotary table rotatably mounted on said support 
column; 

means for intermittently rotating said rotary table; 
a plurality of dies supported in said rotary table in 

circumferentially equally spaced relation on said 
table, each of said dies having a through-hole 
therein, said hole having a shoulder at about the 
middle of the inner surface of said hole for sup 
porting the open end of a cylindrical can body 
which has the other end closed, said die adapted to 
receive said cylindrical can body in said through 
hole in an inverted position from the upper side of 
said die; 

a powder molding mechanism provided below each 
die, said powder molding mechanism comprising a 
molding tube adapted for inserting into its respec 
tive die upwardly from the underside of said die to 
force into the can body supported in said die a 
powder charge, and a center pin extending 
through said molding tube and having a tapered 
upper portion, said center pin being vertically 
movable independently of said molding tube, said 
center pin comprising an inner mold for forming a 
hollow volume within the powder molded within 
said can; 

powder charging means for charging powder into the 
_ hole in each die from the upper side ofthe die; 
can feed means for inserting a cylindrical can body in 

an inverted position in each die after said die has 
been charged with powder; 

pressing means for pressing the can with a downward 
force against the upward force of said molding 
mechanism when the powder is inserted, com 
pressed, and molded in said can by said molding 
mechanism; 

vibrating means for vibrating the powder charging 
means while said powder charging means is charg 
ing powder into a die; and 

further pressing means for moving said center pin 
and said molding tube upwardly after said powder 
has been molded in said can to permit removal of 
said can containing the powder molded therein 
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from engagement with said 
mechanism. 

2. The power molding apparatus of claim 1, addi 
tionally comprising vibrating means for causing a verti 
cal oscillatory movement of the center pin when 
powder is charged into each die, whereby said powder 
is packed in said die. 

3. The powder molding apparatus of claim 1, addi 
tionally comprising means for removing a can from said 
further pressing means after said can has been removed 
from a die. 

4. The powder molding apparatus of claim 1, 
wherein said dies are resiliently mounted in said rotary 
table by‘ coil springs located between said dies and said 
table, for resiliently absorbing any excessive downward 
force applied to said die by said pressing means. 

5. A powder molding apparatus comprising: 
a base plate, a support column mounted upright on 

said base plate; 
a rotary table rotatably mounted on said support 
column; 

means for intermittently rotating said rotary table; 
a plurality of dies supported in said rotary table in 

circumferentially equally spaced relation on said 
table, each of said dies having a through-hole 
therein, said hole having a shoulder at about the 
middle of the inner surface of said hole for sup 
porting the open end of a cylindrical can body 
which has the other end closed, said die adapted to 
receive said cylindrical can body in said through 
hole in an inverted position from the upper side of 
said die; 

a powder molding mechanism provided below each 
die, said powder molding mechanism comprising a 
molding tube adapted for insertion into its respec 
tive die upwardly from the underside of said die to 
force into the can body supported in said die a 
powder charge, and a center pin extending 
through said molding tube and having a tapered 
upper portion, said center pin being vertically 
movable independently of said molding tube, said 
center pin comprising an inner mold for forming a 
hollow volume within the powder molded within 
said can; 

powder charging means for charging powder into the 
hole in each die from the upper side of the die; 

can feed means for inserting a cylindrical can body in 
an inverted position in each die after said die has 
been charged with powder; 

pressing means for pressing the can with a downward 
force against the upward force of said molding 
mechanism when the powder is inserted, com 
pressed, and molded in said can by said molding 
mechanism; 

coil springs located between said dies and said table 
resiliently mounting said dies in said rotary table 
for resiliently absorbing any excessive downward 
force applied to said die by said pressing means; 

vibrating means for vibrating the powder charging 
means while said powder charging means is charg 
ing powder into a die; 

further vibrating means for causing a vertical oscilla 
tory movement of the center pin when powder is 
charged into each die, whereby said powder is 
packed in said die; and 

powder molding 
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further pressing means for moving said center pin 
and said molding tube upwardly after said‘ powder 
has been molded in said can to permit removal of 
said can containing the powder molded therein 
from engagement' with said powder molding 
mechanism. ' v 
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