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PRESSENG TO BELS 

Sati Rosenthal, Poole, Dorset, and Frank Sidney Saler, 
iParkstone, Dorset, Englaiad, assignors to The Loewy 
Engineering Company, ELisaited, Boleraemotia, Eag 
land, a corporation of Great Britain 

Fied (Oct. 25, 1969, Ser. No. 65,295 
53 (Cairns. (C. 279-4) 

This invention relates to pressing tools and, more par 
ticularly, to a device for securing a pressing tool of a 
press to a socket-shaped holder. The tool may be the 
pressing stem of an extrusion press, or the punch of a 
piercing or drawing press. 
The conventional type of locking means for these tools 

comprises threaded bolts and nuts. The exchange of a 
tool was, therefore, an operation which took considerable 
time. During this time, the press was out of production. 

It is, therefore, an object of the present invention to 
provide a device for securing a pressing tool of a press 
to a socket-shaped holder which permits the tool to be 
more quickly attached to or detached from its holder than 
has been heretofore possible. 

it is a further object of the present invention to pro 
vide a device for securing a pressing tool of a press to 
a socket-shaped holder, which, whilst enabling the tool 
to be readily attached to or detached from the holder, 
provides a firm grip for the tool so that it can withstand 
any forces which tend to pull the tool out of its holder. 

It is still a further object of the present invention to 
provide a device for securing a pressing tool of a press 
to a socket-shaped holder, which has no threaded ele 
ments. 

It is finally an object of the present invention to provide 
a device for securing a pressing tool of a press to a socket 
shaped holder in a press of large-pressure capacity, such 
as a metal extrusion press or a forging press. 

According to the present invention, a device for secur 
ing a pressing tool of a press to a socket-shaped holder, 
the Said tool having a stem portion and a head portion, 
which latter enters the opening of the holder, comprises 
a number of locking plungers provided in said holder 
and movable under pressure into engagement with said 
tool at Such an angle that the tool is axially thrust against 
the bottom wall of the opening in the holder. 
The pressure means acting on the plungers may include 

fluid-pressure chambers which are formed at the outer 
ends of the plungers. Alternatively, springs may be 
used instead for urging the plungers into their operative 
positions. 

In accordance with a further feature of the invention, 
the plungers may be operated by mechanical means, such 
as eccentrics, or toggles and the like, arranged at the outer 
ends of said plungers. 
The direction of radial movement of the plungers to 

Wards and away from the pressing tool may form a slight 
angle with the plane which is perpendicular to the main 
axis of the pressing tool, the force exerted by each plunger 
having a component acting parallel to the axis of the 
pressing tool and directed towards a co-operating part of 
said tool. 

For a better understanding of the invention and to 
show how it may be carried into effect, the same will 
now be described with reference to the accompanying 
drawings, wherein: 
FIGURE 1 is a schematic sectional view of a locking 

device according to the present invention incorporated in 
the holder for the pressing tool of an extrusion press, the 
pressing tool being shown in dotted lines and removed 
from its holder, 
FIGURE 2 is a sectional view similar to FIGURE 1, 

in which the pressing tool is secured to its holder, 
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FIGURE 3 is two half sectional views of the embodi 

ment shown in FIGURE 1 and taken along the line A-A 
and B-B respectively of that figure, 
FIGURE 4 is a schematic sectional view of a further 

embodiment of the invention, the pressing tool being 
shown in dotted lines and removed from its holder, 
FIGURE 5 is a schematic sectional view of yet a fur 

ther embodiment of the invention, the pressing tool being 
shown partly removed from its holder, 
FIGURE 6 is a view of the embodiment shown in 

FIGURE 5 with the pressing tool secured to its holder, 
FGURE 7 is a schematic sectional view of a further 

embodiment of the invention, the pressing tool being 
shown removed from its holder, 
FIGURE 8 is a sectional view of the embodiment 

shown in FIGURE 7, with the pressing tool secured to 
its holder, and 
FIGURE 9 is a schematic sectional view of a final em 

bodiment of the invention, in which the pressing tool is 
shown secured to its holder. 

In all the figures of the drawings, like parts have been 
designated by common reference numerals. 
With particular reference to FIGURES 1 to 3, num 

eral i0 designates the front part of a hydraulic main ram 
of an extrusion press, the ram being displaceable in a 
hydraulic main cylinder (not shown). A sliding cylin 
drical crosshead 1 is attached to the main ram by a 
series of screw bolts 2. A pressure-piece 13 in the form 
of a thrust block is arranged inside the crosshead 11, 
which latter defines an opening or cavity adapted to re 
eive the enlarged head 14 of a pressing stem 15. The 

pressure-piece 13 is secured to the main ram 10 by any 
Suitable fastening means, such as screw bolts 16. 
The enlarged head 4 of the pressing stem has a con 

ical portion 17. The head 14 of the stem is also pro 
vided with a flanged extremity 8 which defines one side 
of a circumferential groove 19, the other side of which 
is partially defined by means of splines 14A. The end 
face 28 of the enlarged head is adapted to abut the flat 
end face 2a of the thrust block 13 when the thrust block 
and pressing stem are arranged in thrust-transmitting con 
tact with each other, as will later be described. 

Distributed (preferably equaliy) about the circum 
ference of said crosshead are a series of bores hous 
ing displaceable plungers 22, the bores being arranged 
at a small angle with reference to a plane perpendicular 
to the main axis of the pressing stem 15. The plungers 
are themselves bored and each houses a piston 23 pro 
vided with a piston rod 24; a retaining plate 25 closes 
each bore housing its plunger, the plate being suitably 
fixed by welding or the like to the crosshead is in the 
manner shown, while the free end of piston rod 24, 
which is threaded, passes through an aperture in the re 
taining plate 25 and is attached thereto by means of a 
nut 26 threaded on said free end. The piston rod is pro 
vided with a pair of axial bores 27, 28, the bore 27 open 
ing at the rear of the piston, and the bore 23 at the front 
thereof. Both bores are connected to at least one source 
of pressure fluid, as will be later described. The bore 
of the plunger 22 housing the piston 23 and rod is closed 
by means of an annular head 29, which has an opening 
through which the piston rod 24 passes. Each plunger 
22 is provided with an indentation 30 at one end thereof 
adapted to bear on a portion of the pressing stem 5, 
as will be later described. 
When the pressing stem 15 is to be secured to the main 

ram i0, each plunger stands retracted in its bore in the 
crosshead ii, and the pressing stem is inserted, as will 
presently be more fully described, into the cavity defined 
by the crosshead , until it abuts the face 2 of the 
thrust block 3. Pressure is then admitted through the 
piston rod bore 28 to the front face of each piston and 
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is exhausted from the rear of the piston through the 
bore 27 which will cause each plunger 22 to advance out 
of its bore and into the circumferential groove iS to coii 
tact with its indentation 30 the flanged extreinity 3 of 
said pressing stem. The inclination of the pilingers is 
Such that an effective wedging action takes place between 
plunger indentation and stem flange. To retract each 
plunger 22 for the release of the pressing stem from the 
main ram 28, pressure is admitied to each piston rod 24. 
through the bore 27, and pressure is exhausted through 
bore 28. 

Secured to the foremost end of crosshead it by means 
of the bolts i2, there is also previded a flanged internal 
ly splined bearing 3i, springs in the form of Believille 
washers 32 being provided between nuts 33 and the 
flanged portion of the bearing so as to urge the bearing 
31 towards the crosshead . The enlarged head i4 of 
the stem is splined conjugately to this bearing. The 
splines permit relative lengthwise movement between the 
enlarged head 14 of the pressing stem 25 and the bearing 
31 when the former is correctly positioned in relation 
to the bearing. The degree of endwise movement is lim 
ited by abutment of the end face 2 of the thrust block 
13 with the end 20 of the enlarged head. 
A bearing moving means is provided for use when the 

plungers 22 are retracted, and this comprises a pressure 
fiuid duct 34 opening into at least one chamber 35 in 
the crosshead 1, and a displaceable piston 36 disposed 
within the chamber 35 which abuts the inner side of the 
flange 37 of the bearing 31. The arrangement is such 
that pressure within the duct 34 will displace the piston 
36 to move the bearing 3i against the action of the Belle 
ville washers 32. Thus, when the bearing 31 is fully 
advanced, the pressing stem 15 may have its splines 
aligned with the openings between the splines of the bear 
ing and then advanced through the latter until the en 
larged head 14 thereof abuts the end face 23 of the thrust 
block 3. Then the pressing stem is angularly displaced 
or rotated relative the bearing 32 to thereby bring the 
top lands of both sets of splines into aligned relation 
ship. The release of pressure from the chamber 35 Will 
permit the piston 36 and the bearing 37 to return to 
their original positions under the action of the Belleville 
washers 32. The plungers 22 are then caused to advance 
to their operative positions, as previously described, and 
the pressing stem is is thus secured to the ran 10. To 
separate the stem from the ram, the Steps described above 
are reversed, i.e., the plungers 22 are withdrawn, the 
bearing 31 is advanced, the pressing stem 15 is angul 
larly displaced relative the bearing to bring the spines 
of the stem and of the bearing out of alignment, and 
the pressing stem is then withdrawn. 

Referring to FIGURE 4, the operation and structure 
of this embodiment are similar to that of FiGURES 1, 2 
and 3, except that the internally splined bearing con 
prises a composite structure constituted by a tubular ele 
ment 39 provided with a flange 49 and a ring 41 internally 
grooved at 42 to receive said flange 40, whereby the 
tubular element 39 may be angularly displaced, or ro 
tated relative the ring 41 in order to bring the Splines 
of the enlarged head i4 and of the bearing into the posi 
tions previously described. It will be remembered that 
in FIGURE 1, the pressing stem 15 was angularly dis 
placed relative to the stationary bearing 31 in order to 
achieve this same result. 

Referring to FIGURES5 and 6, the internally splined 
bearing of the previous enbodiments is replaced by a 
flanged tubular plain bearing 43 secured to the cross 
head 11 by means such as bolts 44 (FIGURE 6) or the 
like. The crosshead 11 is provided with an outwardly 
flared cavity 45 and the outer periphery of the tubular 
bearing 43 is of complementary frusto-conical configura 
tion, so that when the heel 46 of the flange of the bearing 
43 abuts the face of the crosshead is, the inner circum 
ference of the crosshead defining the cavity snugly re 
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4. 
ceives the frusto-conical periphery of the bearing. The 
upper portion 43A of the tubular bearing 43 is of greater 
length than the lower portion thereof and is slotted to 
allow passage of the plunger 22, as will be further de 
scribed below. The enlarged head i4 of the pressing 
stem is, in this case, of cylindrical configuration, with 
a central groove 43 defined by a pair of spaced flangcs 
49, 53. 

With the plungers 22 retracted, as already described, 
the pressing stem 5 is suspended with its enlarged head 
;4 in the inclined position shown in FIGURE 5, and, in 
this manner, is inserted through the tubular bearing 43. 
The length of the lower inner surface portion 43B of the 
bearing is proportioned so that with the stem 15 inclined, 
as shown, the enlarged head thereof slides along said 
inner surface until the rear face 43A of the flange 49 
abuts the front face 43C of the flange of the bearing 43. 
When this abutment has occurred, the pressing stem is 
tilted and thereby lowered into a substantially horizontal 
position. During the lowering operation, the enlarged 
head of the stern slides along the lower inner portion 43B 
of the bearing and off said inner portoin on to the inner 
surface of the crosshead. The operation continues until 
the end of the enlarged head abuts the end face 2 of the 
thrust block 13, whereupon the plungers may be ad 
vanced, as already described, to secure the pressing stem 
to the holder. 

Referring to the emboidment shown in FIGURES 7 
and 8 of the drawings, the hydraulically controlled 
plunger system comprises an assembly similar to that pre 
viously described in connection with the previous ex 
amples except that a lining cylinder 52 is fitted in each of 
the crosshead bores. A plunger 22 is displaceable within 
each of said lining cylinders and the latter are positioned 
in the crosshead 1 by means of retaining plate 53. The 
lining cylinder 52 also circumscribes the annular head 29 
in the manner shown and this head is provided with a 
guide pin 54 slidably iccated within an opening in said 
retaining plate, so that as the plunger 22 and the head 29 
reciprocate, the parts are maintained in properly aligned 
relationship. 

In the present example the enlarged head 14 of the 
pressing stem 15 is of frusto-conical configuration, being 
tapered outwardly towards its end, and a ring member 55 
is fitted to this head by means of its conjugately tapered 
bore, as shown. The ring member 55 is provided with a 
circumferential groove 56. With the plungers 22 in their 
retracted positions, the pressing stem 15 and ring member 
55 may thus be advanced until the base 20 of the en 
larged head abuts the end face 2 of the thrust block 3. 
The plungers 22 are then advanced in the manner already 
described and into the groove 56 of the enlarged head 14 
to lock the assembly together. As shown, the stem 15 
is provided with an auxiliary and detachable lifting gear 
57 to facilitate displacement of the enlarged head of the 
Stem in relation to the internal bore of the crosshead 11. 
Now referring to the embodiment shown in FIGURE 

9, the locking device comprises a plurality of displaceable 
plungers 22, each slidably received within a lining cylin 
der 52 in a similar manner to the plungers referred to in 
FIGURES 7 and 8; each of the plungers is provided with 
an enlarged piston head 58 which has a counter-bored 
portion 59. A retaining plate 53 secured by means of 
bolts or the like to the crosshead 1, retains each plunger 
assembly 22 in position; a compression spring 60 is ar 
ranged intermediate the counter-bored portion of the 
plunger and the inner surface of the retaining plate. A 
guide rod 6 is screw threaded at one end within the 
counter-bored portion 59 of each plunger 22 at at its op 
posite end passes through a bore formed in the retaining 
plate 53 and is attached thereto by a nut 62. The lining 
cylinder 52 is provided with a conduit 63 which communi 
cates with a sourse of fluid-pressure and with a chamber 
63 defined between the head 58 and body portion of the 
plunger 22 and the periphery of the lining cylinder. Pres 



3,085,82 
5 

sure within the conduit 63 and chamber 64 will displace 
the piston head 58 upwardly to retract plunger against 
the action of the compression spring 60. When the 
plunger 22 is in its fully retracted position, a port 65 
in the lining cylinder is uncovered by the piston head 58 
so that fluid-pressure may be admitted through a passage 
66 in said cylinder to actuate the piston 36 and thereby 
the ring 41 of the composite bearing which is of similar 
construction to that already described in connection with 
FIGURE 4. The main ram is provided with a hydrauli 
cally actuated ejector rod 67 not forming part of the 
present invention but which may be used to facilitate re 
moval of the pressing stem 5. 

Referring again to FIGURE 1, each of the bores 27, 
23 of the piston 23 are connected through suitable mani 
folds (not shown) to a pressure-fluid circuit, including a 
pump 68 and a storage container 69. The pressure-fluid 

O 

may be any liquid having a suitable viscosity; it may be 
oil or grease. Valves 70, 71, 72 and 73 are provided in 
the pressure-fluid circuit for purposes which will become 
presently apparent. The valve 70, when open, enables 
pressure-fluid to flow from the pump 68 through the 
associated portion of the circuit to the bore 28 in the 
piston rod 24 and thereby to the front face of the piston 
to cause the associated plunger 22 to be displaced into 
its operative position in which it locks the pressing stem. 
During this operation, the valve 72 will also be open to 
enable pressure-fluid to be exhausted from the rear of 
the piston through the bore 27 and to the storage con 
tainer 69. To retract the plunger 22 it is merely necessary 
to open valves 7 and 73, the remaining valves being 
closed, whereby pressure-fluid through the bore 27 will 
cause the plunger 22 to retract, pressure-fluid being ex 
hausted from the front face of the piston through the bore 
28 and back to the storage container 69. A pressure 
gauge 76 is provided to indicate correct pressure which 
has to be maintained during operation of the plungers 22. 
AS has been previously described, to be able to with 

draw the pressing stem 15 from its holder, it is necessary 
to unlock the bayonet joint formed between the bearing 
3i and the head 14 of the pressing stem by relative rota 
tion of the pressing stem and bearing, this being only 
possible after the bearing has released its axial pressure 
on the pressing stem. To this end opening of valve 74 
will permit pressure-fluid to flow into the chamber 35 
in the crosshead and move the piston 36 outwardly 
and thereby the bearing 31 against the action of the 
Belleville washers 32. To return the bearing to its oper 
ative position, it is merely necessary to close valve 74 
and open valve 75 whereby pressure-fluid is exhausted 
to the storage container 69. 
The aforementioned valves of the pressure-fluid circuit 

may be operated manually or by automatic servo-control 
means giving the correct sequence of operation. 

Referring to the pressure-fluid circuit to be used in 
connection with the apparatus shown in FIGURES5 and 
6, this comprises again a pump 68 and a storage con 
tainer 69. Valves 77, 78, 79 and 80 are provided in 
the circuit and the arrangement is such that depending 
upon which pair of valves are opened together, pressure 
fluid will be fed either to the front face of the piston 
23 and exhausted from the rear thereof to advance plunger 
22, or exhausted from the front face of the piston and 
fed to the rear thereof to retract the plunger. 
The pressure-fluid circuit to be used in connection 

with the apparatus shown in FIGURES 7 and 8 may be 
identical to that shown in the previous example. 

Referring to FIGURE 9, pressure within the corduit 
63 from a pressure source (not shown) will displace the 
piston head 58 upwardly to retract the plunger against 
the action of the compression spring 60. Release of 
pressure will cause the compression spring to return the 
plunger to its operative or locking position. When the 
plunger is in its fully retracted position, a port 65 in the 
lining cylinder is uncovered by the piston head 58 so that 
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6 
fluid-pressure is admitted through the passage 66 in the 
cylinder to actuate the piston 36 and thereby the ring 41 
of the composite bearing. 
What we claim is: 
1. A device for securing a pressing tool of a press to a 

socket-shaped holder, said tool having a stem portion and 
a head portion, the latter entering an opening of said 
holder, said device comprising a plurality of locking 
plungers radially movable with respect to the tool axis, 
said head portion carrying a circumferential groove into 
which said plungers are movable, so as to engage there 
with, the direction of movement of said plungers being 
inclined relative to the tool axis, so as to exert a thrust 
on the head portion of the tool which has a component 
parallel to the tool axis. 

2. A device for securing a pressing tool of a press to 
a socket-shaped holder, according to claim 1, having an 
internally splined bearing on said holder, said bearing 
being arranged adjacent said holder for limited relative 
axial displacement, the head portion of Said tool being 
splined conjugately with said bearing. 

3. A device for securing a pressing tool of a press to 
a socket-shaped holder according to claim 1, having 
resilient connecting means, arranged intermediate Said 
splined bearing and said crosshead, said connecting means 
being adapted to urge one set of aligned splines toward 
the other set and bearing moving means for displacing 
said splined bearing axially of the crosshead against the 
action of said resilient connecting means. 

4. A device for securing a pressing tool of a press to 
a socket-shaped holder according to claim 1, comprising 
a tubular body member and a ring circumscribing one 
end of said body member, said body member being ar 
ranged for rotation internally of said ring, said ring hav 
ing a side face in engagement with said bearing moving 
caS 
5. A device for securing a pressing tool of a press to 

a socket-shaped holder according to claim 1, comprising 
a tubular body member and a ring circumscribing said 
body member and in which said bearing moving means 
have a pressure fluid duct, opening into a chamber in 
said holder, and a displaceable piston arranged within 
said chamber and having one end thereof abutting the side 
face of said ring. 

6. A device for securing a pressing tool of a press to 
a socket-shaped holder, said tool having a stem portion 
and a head portion, said holder including a crosshead 
having a cavity to receive the head portion of Said tool, 
a thrust block provided within said crosshead and radially 
movable plungers engageable with the head portion of 
said tool in such directions that the end face of the head 
portion of said tool is thrust against said thrust block. 

7. A device for securing a pressing tool of a press to 
a socket-shaped holder, said tool having a stem portion 
and a head portion, an internal plain bearing provided 
at the outer end of said holder, said bearing having a 
frusto-conical outer periphery received within a bore of 
complementary configuration formed internally of Said 
holder and in which one portion of said bearing is of 
greater length than the diametrically opposite portion 
thereto, said first-mentioned portion being slotted to per 
mit passage of a plunger when the latter moves into or 
away from its advanced position. 

8. A device for securing a pressing tool of a press to 
a socket-shaped holder, said tool having a stem portion 
and a head portion, said device comprising a plurality 
of locking plungers radially movable with respect to the 
tool axis and having an axial bore, a piston accommodated 
in each of said bores, a piston rod for each piston, said 
piston rod being provided with a pair of internal ducts 
opening respectively at the front face of the piston and at 
the rear thereto, said ducts being alternately connectable 
to a source of fluid pressure, whereby said plunger is ad 
vanced or retracted. 

9. A device for securing a pressing tool of a press to 
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a socket-shaped holder, said tool having a stem portion 
and a head portion, the latter entering an opening of Said 
holder, said device comprising a plurality of locking 
plungers, radially movable with respect to the tool axis, 
a bearing on said holder, means for moving Said bearing 
relative to said holder in the axial direction of said tool, 
a fluid pressure chamber for each of Said plungers and a 
fluid pressure chamber for said bearing moving means, 
an internal duct connecting said two fluid pressure cham 
bers to each other and a port which is uncovered when 
said plungers are moved towards said tool. 

10. A device for securing a pressing tool to a socket 
shaped holder in a press, said tool having a stem portion 
and a tapered head portion insertable into said holder, 
said device comprising a plurality of locking plungers 
distributed circumferentially in said holder and around 
said tapered head, fluid-pressure means in said holder 
for moving said plungers relative to said tapered head, 
said plungers being so arranged in said holder and rela 
tive to the axis of said tool that the pressure exerted by 
said plungers on said tool head has a component which 
is parallel to the tool axis and directed towards the 
closed end of said holder, and means cooperating with 
the tapered surface of the tool head for centering the tool 
relative to the axis of said holder. 
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11. A device for securing a pressing tool to a sockct 
shaped holder in a press according to claim 10, in which 
said centering means comprise a ring-like member axially 
displaceable relative to said tapered tool head and having 
a conical internal surface matching the taper of said tool 
head, and fluid pressure means for moving said ring 
axially relative to said tool head. 

12. A device for securing a pressing tool to a socket 
shaped holder in a press according to claim 11, in which 
the fluid pressure means of said centering means comprise 
a plurality of plungers distributed circumferentially 
around said centering ring. 

13. A device for securing a pressing tool to a socket 
shaped holder in a press according to claim 12, having 
means for controlling interdependently the supply and 
release of pressure fluid to said locking plungers and to 
said centering plungers. 
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