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CUSION ING MEANS 

Charles O. Ballou, Denver, Colo., assignor to Rem 
ington Arms Company, Inc., Bridgeport, Conn., 
a corporation of Delaware 

Application November 11, 1942, Serial No. 465,227 
(C. 86-30) 10 Claims. 

The present invention relates to a hydraulic 
support for dies, or the like, and, while the in 
vention may find application in numerous die 
Supporting or similar operations, it is especially 
adapted in the disclosure illustrated herein to 
provide a hydraulic cushion support for the com 
pacting die and punch employed in compacting 
tracer powder in tracer bullet jackets. In the 
production of tracer bullets the tracer powder 
must be compacted into the bullet jacket under 
very high pressure, for example in the order of 
70,000 pounds per square inch, so that the powder 
is in a substantially solid mass within the jacket 
to insure slow burning during the trajectory of 
the bullet, the timing of this slow burning being 
calculated so that the tracer is visible during the 
entire trajectory. A particular object of the in 
vention is to provide a support whereby the 
pointed end of the jacket, which is disposed in 
the ejector passage provided in the base of the 
die, is Supported during the compacting opera 
tion in Such manner that the Outer Surface of 
the bullet jacket Will not become ringed or ridged 
and the point will not be extruded downwardly 
into the ejector passage, it being pointed out in 
this connection that the extreme pressure neces 
sary in the compacting operation and the down 
Wardly tapered shape of the jacket and the die 
pocket Supporting it are Such that unless the 
point end of the jacket is effectually supported 
to oppose and balance the downward pressure 
Such ridging and extrusion will occur. 
A further object of the invention is to provide 

a support by means of which the point end of 
the jacket having a relatively small area is sup 
ported in proportionally balanced relation against 
the pressure of the compacting die having a sub 
stantially larger pressure applying area, and to 
provide such means which will automatically 
maintain such balanced relation as the pressure 
increases through compacting the charge. 
Another object of the invention is to provide 

a hydraulic cushion support including supporting 
means for the bullet jacket point adapted to be 
engaged within the die through the exertion of 
relatively light preSSure, SO that there is no tend 
ency to ring the jacket or extrude the point dur 
ing the engaging operation of the point Support 
ing means. 

Heretofore mechanical means have been en 
ployed to support the die and allow it to move 
downward after the completion of the compac 
tion, such means being in the form of counter 
weighted levers. However, the inertia effect of 
the counter-weights produces undue pressure 
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upon the bullet jacket when they are accelerated 
from rest and rings and ridges and extrusion of 
the bullet points occurs. It is an object of the 
present invention to provide hydraulic Cushion 
support means by which the die and the bullet 
engaged therein are supported during the com 
pacting operation, and wherein the die is allowed 
to move downwardly as soon as the pressure ex 
ceeds a predetermined limit, without undue in 
ertia, effect and with the point of the bullet jacket 
continuously Supported against extrusion as the 
die moves doWinWard. 
. With the above and other objects in view, an 
embodiment of the invention is shown in the ac 
companying drawings, and this embodiment will 
be hereinafter more fully described with reference 
thereto, and the invention will be finally pointed 
out in the claims. 
In the drawings 
Fig. i is a side elevation of the hydraulic 

Cushion support, showing the die block, powder 
charging block and funnel block in vertical sec 
tion, the latter being in charging position out of 
vertical line with the cushion support and punch 
of the press. 

Fig. 2 is a plan view of the hydraulic cushion 
support, the die supporting frame means illus 
trated in Fig. 1 being removed for the sake of 
clearness. 

Fig. 3 is a vertical sectional view, taken along 
the line 3-3 of Fig. 1, showing the die block in 
vertically aligned position upon the hydraulic 
Support, and showing the punch lowered to the 
point where the tracer powder is pressed from 
the charging block completely into the bullet 
jacket preparatory to compacting. 

Fig. 4 is a vertical sectional view, showing the 
parts in the position during compacting of the 
tracer bullet. 

Fig. 5 is a vertical sectional view showing the 
parts in the position after compacting with the 
die moved downwardly as the press completes its 
doWnWard movement. 
Similar reference characters indicate corre 

Sponding parts throughout the several figures of 
the drawings. 

Referring to the drawings, the hydraulic 
Cushion Support, according to the illustrated ex 
emplary embodiment of the invention, is adapted 
to be installed upon the bed O of a press hay 
ing a vertically reciprocating head in which the 
compacting punch f is supported, this punch 
being adapted to engage and compact the pOW 
der charge. A within the bullet jacket B sup 
ported in the pocket f2 of the die block 3, this 
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die block being provided centrally at its lower 
end with a cylindrical ejector passage 4 ex 
tending upwardly to the base of the pocket 2 for 
the purpose of receiving an ejector stem to dis 
engage the bullet jacket from the die after con 
pletion of the compacting operation. Within 
the point of the jacket there is provided a bal 
last slug C, usually of lead. The point of the 
jacket extends downwardly into the ejector paS 
sage 4 and is so disposed in relation to the upper 
edge of the passage 4 that the compacting pres 
sure within the jacket tends to produce rings 
or ridges upon the outer surface of the jacket 
and to extrude the point into the ejector passage. 
In practice, the die is loaded outside of the l 

press, being supported within a cylindrical open 
ing 5 of a carrier frame 5 supported upon a 
horizontal platform T, having its upper Surface 
flush with the upper surface of the cushion Slip 
port and provided with an opening 7 in which 
is engaged the upper end of the cushion Support. 
The cylindrical passage 5 of the carrier frame 
is deeped than the height of the die and is en 
gaged by the lower end of a powder charging 
block 8 carried in a frame 9, and provided 
at its lower end with an annular flange 20 en 
gaging an annular peripheral recess 2 in the 
upper end of the die to register the charging 
block with the die block. The charging block 
8 is provided centrally with a vertical cylin 

drical passage 22 in axial line with the pocket 
of the bullet jacket, and adapted to receive the 
powder charge which is fed therein through a 
funnel block 23 supported in a frame 24, the 
measured powder charge in its loose state fill 
ing the jacket and extending upwardly in the 
passage 22 of the block 8. After charging, the 
funnel block is removed and the die block is 
moved into vertical line with the hydraulic cush 
ion support and punch of the press, the charg 
ing block 8 remaining in place in the frame 6 
during the compacting operation. 
The hydraulic cushion support comprises a 

hydraulic cylinder 25 provided at its lower end 
with a bottom wall 25 and an internally threaded 
peripheral downwardly extending rim flange 27, 
within which is screwed the upwardly extending 
externally threaded cylindrical Wall 28 of a 
flanged base member 29, provided with a cylin 
drical recess 39, of substantially the Sane diame 
ter as the internal diameter of the hydraulic 
cylinder 25, and constituting a Sump chamber 
below the bottom wall 26 of the hydraulic cylin 
der for receiving the hydraulic fluid, preferably 
oil, from the cylinder as it is displaced therefrom. 
The flanged base 29 is rigidly secured to the bed 

of the press by means of bolts 3i. Upon the 
upper end of the chamber there is Screwed a 
centrally apertured top or cover member 32. 
The interior of the hydraulic cylinder 25 is 

in communication with the sump chamber 38 
through a spring-loaded pressure control valve 
and a sump return valve, the pressure control 
valve comprising a ball sealing sleeve member 
33 screwed into the wall 26 and provided with a 
central passage 34 having at its lower end a 
ball seat against which the ball 35 is engaged 
through the pressure of a spring 36 Supported 
at its lower end upon an adjustable regulating 
screw 37 provided in a bushing member 38 
screwed in the base of the Sump chamber, the 
upper edge of this bushing member being Spaced 
from the lower edge of the sleeve member 33 
to provide an annular space through which the 
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hydraulic fluid may flow into the Sump chamber 70 
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when the valve is unseated through hydraulic 
pressure exerted upon the ball in excess of the 
Spring preSSure, as Will presently more fully 
appear. 
The Sump return valve comprises a valve cham 

ber member 39 screwed into the wall 26, provided 
at its upper end with a passage 40 and at its 
lower end with a passage 4 normally closed by 
the check ball 42 engaged with the seat at its 
inner end, this passage being disposed close to 
the bottom of the Sump chamber to draw the 
hydraulic fluid from the Sump chamber through 
the return valve into the hydraulic cylinder on 
Creatioia of Suction in the cylinder during up 
Ward return movement of the piston therein, as 
Will presently more fully appear. The wall of 
the hydraulic cylinder 25 is provided with a duct 
43 extending from the upper end of the cylinder 
to the Stump chamber, and constituting a Weep 
hole for the flow of displaced air between the 
upper Side of the piston in the cylinder and the 
Sump chamber. 
Within the hydraulic cylinder 25 there is en 

gaged a main piston member 44 provided with a 
cylindrical Sten 45 extending upwardly through 
the central aperture of the cover member 32, 
the upper end of this stem constituting the Sup 
porting surface upon which the die 3 is sup 
ported. This main piston 44 is supported in its 
raised position by means of a spiral piston re 
turn spring 46 disposed in the hydraulic cylin 
der between the lower face of the piston and 
the bottom wall 26. The main piston is pro 
vided with an axial cylindrical bore 47 having 
at its lower end a cylindrical Secondary piston 
chamber 48 and at its upper end a flanged bear 
ing member 49 serewed into the upper threaded 
end portion 59 of the bore and seating in an an 
nular recess 5 in the upper end of the sten 
45, this bearing member having a cylindrical 
paSSage 52 corresponding in diameter to and 
registering with the ejector passage of the die. 
Within the secondary piston chamber 48 there 

is engaged a secondary piston member 53 pro 
Vided with a stem, 54 slidably engaged in the 
bore 47, its downwardly moved position being 
limited by a stoppin 55 secured thereto and 
disposed in a vertical slot 56 provided in the 
main piston stem 45. At its upper end the stem 
54 is provided with a chuck pocket 57, in which 
the lower end of the cartridge case supporting 
stem member 58 is secured by a set screw 59 
disposed in the slot 57, its upper end being en 
gaged in the paSSage 52 of the bearing member 
49, and having a pocket 60 formed therein 
shaped to fit the point end of the bullet jacket 
Where the latter projects downwardly in the pas 
sage 4 of the die. Between the upper end of 
the secondary piston stem, 54 and the bearing 
member 49 there is provided in surrounding rela 
tion to the bullet point supporting stem member 
58 a helical spring 6 normally pressing the sec 
Ondary piston downwardly with respect to the 
main piston. 
A duct 62 is provided between the upper end 

of the secondary piston chamber 48 and the 
upper Side of the main piston 44, and consti 
tutes a Weep hole between the chamber 48 and 
the upper end of the main piston cylinder in 
Communication through the weep hole duct 43 
With the Sunp chamber. 
The areas of the main piston and the sec 

ondary piston have a direct relation with the 
pressure and supporting areas Within the upper 
and lower ends of the die, the ratio of the area, 
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of the main piston to the area of the secondary 
piston being equal to the ratio of the lateral 
area, at the upper end of the die pocket, indi 
cated by the arrow line P, to the lateral area, 
of the stem passage 4 at the lower end of the 
pocket, indicated by the arrow line S, so that 
the Supporting pressure of the stem against the 
point end of the bullet jacket, and which is 
created by hydraulic pressure against the sec 
ondary piston, is opposed and balanced with re 
Spect to the compacting pressure of the punch 
at the upper end of the bullet jacket, and which 
Compacting. preSSure is transmitted to the main 
piston. 

In operation, the bullet jacket B is placed 
in the die block 3, the charging block 8 is 
engaged upon the upper end of the die block, 
and the funnel block 23 is engaged with the 
charging block, the charge of tracer powder A 
being placed in the bullet jacket and extending 
in its non-compacted loose state upwardly in the 
charging block. This operation is performed at 
a suitable station, removed from vertical align 
ment with the press. Thereupon the funnel block 
is... removed, and by means of the frame 6 the 
die block and the charging block are moved 
upon the Support into vertically aligned rela 
tion. With the hydraulic cushion support and the 
punch. in the preSS. Thereupon the press starts 
the cycle of Operation, moving the punch 
downwardly into the passage 22 of the charging 
block and pressing the loose, powder into the 
bullet jacket as shown in Fig. 3. 
The pressures of the Springs 25 and 6 are 

sufficiently Strong to maintain the main piston : 
against down Ward movement and the secondary 
pistOn against relative upWard movement during 
this preliminary pressing of the powder into the 
bullet jacket, So that the die block does not 
move downwardly and separate from the charg 
ing block, which is sustained against downward 
movement by its supporting frame 24, until all 
of the powder within the charging block is 
pressed downwardly into the bullet, jacket. . At 
this point sufficient pressure builds up within 
the partially compacted powder to overcome the 
forces of the springs 25 and 6, so that continued 
downward movement of the punch moves the 
die block and the main piston downwardly, caus 
ing the contained hydraulic fluid. Within the hy 
draulic cylinder to press the secondary piston 
upwardly against the force of its spring 6 and 
projecting the bullet jacket supporting stem 58 
upwardly into the passage 4 of the die to en 
gage and support the point of the bullet jacket 
as shown in Fig. 4. During this action the hy 
draulic fluid is retained in the cylinder by the 
Spring loaded ball Valve 35, as Well as the Sump 
return check valve 42, which checks the flow 
of the fluid from the cylinder to the Sump, the 
resisting pressure of the Spring 36 of the valve 
35 being calculated as in excess of the pressure 
of the spring 6, as well as in excess of the 
predetermined compacting pressure that it is 
desired to apply to the powder charge. 
With the main and Secondary pistons in the 

position shown in Fig. 4, wherein the hydraulic 
fiuid supports both the main and secondary pis 
tons against downward movement, the punch 
continues its downward movement to compact 
the powder within the bullet jacket into the 
predetermined substantially solid state, the 
downward pressure upon the die and the main 
piston produced by this compacting action caus 
ing the secondary piston to maintain the stem 
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58 in supporting relation with the point of the 
bullet jacket with a pressure that is at all times 
Opposed and balanced with respect to the com 
pacting pressure, so that the production of rings 
or ridges upon the surface of the bullet jacket 
and extrusion of the point in the passage 4 
is effectually prevented. 
AS Soon as the compacting pressure has reached 

the point where the powder is at the predeter 
mined substantially Solid state, at which point 
the downward pressure upon the main piston 
becomes in excess of the predetermined pressure 
of the spring loaded ball valve, this ball valve 
OpenS, and during the continued downward move 
ment of the punch the main piston moves down 
Wardly as a hydraulically supported cushion for 
the die. This downward movement continues 
until the press reaches its lower dead center posi 
tion, as shown in Fig. 5. As the press moves 
upwardly and the pressure of the punch is lifted, 
the main piston moves upwardly under the pres 
Sure of the spring 25 and the secondary piston 
is noved downwardly with respect to the main 
piston under the pressure of the spring 6, this 
movement of the pistons causing the hydraulic 
fluid in the sump chamber to be drawn through 
the Sump return valve filling the hydraulic cylin 
der as the main piston moves to its upper start 
ing position, as shown in Fig. 3. During the move 
ments of the pistons the contained air at the 
upper portion of the sump chamber and at the 
upper sides of the pistons flows through the weep 
hole ducts 43 and 62. 
As the press moves to its upper position the 

punch moves out of the charging block, and 
thereupon the die block is transferred to another 
station where the tracer bullet is removed there 
fron by engaging a suitable ejecting tool in the 
ejector hole 4. 
The form of the invention illustrated in the 

dra WingS and described herein is typical and illus 
trative only, and it is evident that the invention 
is capable of embodiments in other forms, all 
falling within the scope of the appended claims, 
which are to be broadly construed. 
What is claimed is: 
i. In a Support for a die, or the like, wherein 

the die or the like has an article ejecting passage 
in its underside, a main die supporting member 
adapted to have movement in line with the direc 
tion of pressure applied to the die, a secondary 
Supporting member having parallel movement 
relatively to said main die supporting member 
and engageable in said ejecting passage of said 
die to engage and support the article therein, 
Silbporting means for said die supporting mem 
ber, Sustaining means cooperating between said 
Supporting member and said main and secondary 
-Slipporting means having a predetermined sus 
taining pressure, and releasing means for said 
Sustaining means adapted to release said sus 
taining pressure when the pressure on the die 
exceeds a predetermined point. 

2. In a Support for a die, or the like, wherein 
the die or the like has an article ejecting passage 
in its underside, a main die supporting member 
adapted to have movement in line with the direc 
tion of pressure applied to the die, and including 
a main hydraulic piston, a hydraulic cylinder for 
said piston, a secondary supporting member hav 
ing parallel movement relatively to said main die 
supporting member and engageable in said eject 
ing passage of said die to engage and support 
Said article therein, and including a secondary 
hydraulic piston operatively connected to said 
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lhydraulic cylinder, said hydraulic cylinder being 
engaged by Said in3in piston whereby hydraulic 
sustaining pressure is applied to said main piston 
and said 'Secondary piston, and releasing means 
for the hydraulic fluid in said cylinder operable 
to release said fluid when the pressure on the 
die exceeds a predetermined point. 

3. In a support for a die, or the like, wherein 
the die or the like has an article ejecting passage 
in its underside, a main die supporting member 
adapted to have noveneit in line with the direc 
tion of pressure applied to the die, and including 
a main hydraulic piston and a hydraulic cylinder 
therefor, a secondary slipporting member inaving 
projecting and retracting parallel movement rel 
atively to said main die supporting member and 
engageable through projection in said ejecting 
passage of said die to engage and support said 
article therein, and including a secondary hy 
draulic piston op3ratively connected to said hy 
draulic cylinder, said hydraulic cylinder being 
engaged by said main piston Whereby hydraulic 
sustaining pressure is applied to said main piston 
and said secondary piston, yieldable means nor 
inally retaining said Se221 iary SJ;gorting men 
ber in retracted position and yieldable under a 
predetermined projecting pressure applied to 
said Secondary piston through hydraulic pressure 
in said cylinder, and releasing means for the 
hydraulic fuid in said cylinder operable to release 
said fluid when the pressure on the die exceeds 
a predetermined point. 

4. In a support for a die, or the like, wherein 
the die or the like has an article ejecting passage 
in its underSide, a main die supporting member 
adapted to have movement in line With the direc 
tion of pressure applied to the die, and including 
a main hydraulic piston and a hydraulic cylinder 
therefor, a secondary supporting member having 
parallel movement relatively to said main die 
Supporting member and engageable in said eject 
ing passage of Said die to engage and support 
said article therein, and including a secondary 
hydraulic piston operatively connected to said 
hydraulic cylinder, said hydraulic cylinder being 
engaged by said main piston whereby hydraulic 
Sustaining preSSure is applied to Said Iain piston 
and said secondary piston, releasing means for 
the hydraulic fluid in said cylinder operable to 
release said fluid when the pressure on the die 
exceeds a predetermined point, and spring means 
arranged between said cylinder and said main 
piston adapted to impart return movement there 
to upon lifting of the pressure on the die. 

5. In a support for a die, or the like, wherein 
the die or the like has an article ejecting pas 
Sage in its underside, a main die Supporting mem 
ber adapted to have movement in line With the 
direction of pressure applied to the die, and in 
cluding a main hydraulic piston and a hydraulic 
cylinder therefor, a secondary supporting mem 
ber having projecting and retracting parallel 
movement relatively to Said main die supporting 
member and engageable through projection in 
Said ejecting passage of said die to engage and 
Support said article therein, and including a sec 
ondary hydraulic piston operatively connected to 
said hydraulic cylinder, said hydraulic cylinder 
being engaged by said main piston whereby hy 
draulic Sustaining preSSure is applied to Said 
main piston and Said secondary piston, yieldable 
means normally retaining Said secondary sup 
porting member in retracted position and yield 
able under a predetermined projecting pressure 
applied to said secondary piston through hydrau 
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lic pressure in said cylinder, releasing means for 
the hydraulic fluid in said cylinder operable to 
release said fluid when the pressure on the die 
exceeds a predetermined point, and Spring means 
-arranged between said cylinder and Said main 
piston adapted to impart return movement there 
to upon lifting of the pressure on the die. 

6. In a Support for a die, or the like, wherein 
the die or the like has an article ejecting pas 
sage in its underside, a main die. Supporting mem 
ber adapted to have movement in line with the 
'direction of pressure applied to the die, and in 
'cluding a main hydraulic piston and a hydraulic 
cylinder therefor, a secondary Supporting men 
ber having projecting and retracting parallel 
movement relatively to Said main die support 
ing member and engageable through projection 
in said ejecting paSSage of Said die to engage and 
support Said articles therein, and including a 
secondary hydraulic piston communicating with 
said cylinder, said hydraulic cylinder being en 
gaged by Said main piston Whereby hydraulic sus 
taining preSSure is applied to Said main piston 
and Said Secondary piston, yieldable means nor 
mally retaining Said Secondary supporting mem 
ber in retracted position and yieldable under a 
predetermined projecting pressure applied to said 
Secondary piston through hydraulic pressure in 
Said cylinder, a fluid receiving chamber in con 
nection. With Said cylinder, a Spring-loaded valve 
controlling the flow of fluid from said cylinder 
to Said chamber operable to release said fiuid from 
Said cylinder when the pressure on the die ex 
'ceeds a predetermined point, and a return check 
valve permitting flow of said fluid from said 
Chamber to Said cylinder, and spring means ar 
ranged between Said cylinder and said main pis 
tion adapted to impart return movement thereto 
upon lifting of the pressure on the die. 

7. In a Support for a die, or the like, wherein 
the die or the like has an article ejecting pas 
Sage in its underSide, a main die Supporting mem 
ber adapted to have movement in line with the 
direction of pressure applied to the die having 

5 an axial bore, and including a main hydraulic 
piston and a hydraulic cylinder, said piston hav 
ing a Secondary piston chamber in its face ex 
tending to Said axial bore and Communicating 
With Said cylinder, a secondary supporting mem. 
ber having parallel movement in said axial bore 
relatively to Said main die supporting member 
and engageable in said ejecting passage of said 
die to engage and support said article therein, 
and including a Secondary hydraulic piston en 
gaged in Said secondary piston chamber, said hy 
draulic cylinder being engaged by said main pis 
ton Wihereby hydraulic Sustaining pressure is ap 
plied to said main piston and said Secondary pis 
tion, and releasing means for the hydraulic fiuid 
in Said cylinder operable to release said fluid 
When the pressure on the die exceeds a prede 
termined point. 

8. In a support for a die, or the like, wherein 
the die or the like has an article receiving pocket 
in its upper side, and an article ejecting passage 
in its underside having a smaller lateral area than 
the lateral area of said pocket, a main die sup 
porting member adapted to have movement in 
line With the direction of pressure applied to the 
die, and including a main hydraulic piston and 3. 
hydraulic cylinder therefor, a Secondary support 
ing member having parallel movement relatively 
to Said main die Supporting member and engage 
able in Said ejecting passage of said die to engage 
and Support said article therein, and including a 
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Secondary hydraulic piston connected to said hy 
draulic cylinder, the ratio of the areas of Said 
main and secondary pistons being Substantially 
equal to the ratio of said lateral area of said 
pocket to said lateral area of said ejecting pas 
Sage, Said hydraulic cylinder being engaged by 
Said main piston whereby hydraulic sustaining 
preSSure is applied to said main piston and said 
Secondary piston, and releasing means for the 
hydraulic fluid in said cylinder operable to re 
lease said fluid when the pressure on the die 
exceeds a predetermined point. 

9. In a support for a powder compacting die 
for bullet jackets, wherein the die has a bullet 
jacket receiving pocket in its upper side and an 
ejecting passage in its underside, a main die sup 
porting member adapted to have movement in 
line with the direction of pressure applied to the 
powder containing bullet jacket in said die, and 
including a main hydraulic piston and a hy 
draulic cylinder therefor, a secondary Supporting 
member having parallel movement relatively to 
Said main die supporting member and engageable 
in Said ejecting passage of said die to engage 
and support Said bullet jacket therein, and in 
cluding a Secondary hydraulic piston communi 
cating with said hydraulic cylinder, said hy 
draulic cylinder being engaged by said main pis 
ton whereby hydraulic sustaining pressure is ap 
plied to said main piston and said secondary 
piston, and releasing means for the hydraulic 
fluid in Said cylinder operable to release said fluid 
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when the compacting pressure on the powder ex 
ceeds a predetermined point. 

10. In a support for a powder compacting die 
for bullet jackets, wherein the die has a bullet 
jacket receiving pocket at its upper side and a 
cylindrical ejecting passage in its underside into 
which the bullet jacket point projects, the lateral 
area of Said passage being Substantially Smaller 
than the lateral area of the upper portion of said 
pocket, a main die supporting member adapted to 
have movement in line with the direction of pres 
sure applied to the die, and including a main 
hydraulic piston and a hydraulic cylinder there 
for, a secondary supporting member having par 
allel movement relatively to said main die Sup 
porting member having a pocket formation in its 
end engageable in Said ejecting passage of said 
die to engage and support the point of the bullet 
jacket therein, and including a secondary hy 
draulic piston Communicating With said hydraulic 
cylinder, the ratio of the areas of said main and 
Secondary pistons being Substantially equal to 
the ratio of said lateral area of Said pocket to 
Said lateral area of Said ejecting passage, said 
hydraulic cylinder being engaged by said main 
piston whereby hydraulic sustaining pressure is 
applied to Said main piston and said secondary 
piston, and releasing means for the hydraulic 
fluid in said cylinder operable to release said fluid 
When the compacting pressure on the powder ex 
ceeds a predetermined point. 
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