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(57) Abréegée/Abstract:

A mechanism (10) for applying a clamping force to a columnar member (20), such as a tiebar, Is described. The clamping
mechanism includes a compressible member (22) surrounding the columnar member (20) for gripping the columnar member and
transmitting a clamping force thereto, which compressible member Is slidable along the columnar member. The mechanism further
Includes a clamping piston (40) for applying a clamping force, which clamping piston (40) has a bore (44) with an engaging surface
(46) for recelving and frictionally engaging the compressible member (22). The frictional engagement between the compressible
member (22) and the engaging surface (46) prevents any relative sliding movement between the compressible member and the
clamping piston. The mechanism still further includes a sliding piston (50) for applying a clamping force and for causing the
compressible member (22) to slide along the columnar member from an Initial position to a preload position where the
compressible member (22) Is compressed by contact with the engaging surface (46) as the compressible member moves between
the positions. Compression of the compressible member causes it to grip the columnar member and apply an initial clamping force.
The main clamping force Is applied to the compressible member and hence to the tiebar by moving the clamping piston (40) to a
clamping position. A method for applying a clamping force to a mold using the clamp mechanism of the present invention Is also
described.
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(87) Abstract

A mechanism (10) for applying a clamping force to a columnar member (20), such as a tiebar, is described. The clamping mechanism
includes a compressible member (22) surrounding the columnar member (20) for gripping the columnar member and transmitting a clamping
force thereto, which compressible member is slidable along the columnar member. The mechanism further includes a clamping piston (40)
for applying a clamping force, which clamping piston (40) has a bore (44) with an engaging surface (46) for receiving and frictionally
engaging the compressible member (22). The frictional engagement between the compressible member (22) and the engaging surface (46)
prevents any relative sliding movement between the compressible member and the clamping piston. The mechanism still further includes a
sliding piston (50) for applying a clamping force and for causing the compressible member (22) to slide along the columnar member from
an initial position to a preload position where the compressible member (22) is compressed by contact with the engaging surface (46) as
the compressible member moves between the positions. Compression of the compressible member causes it to grip the columnar member
and apply an initial clamping force. The main clamping force is applied to the compressible member and hence to the tiebar by moving the

clamping piston (40) to a clamping position. A method for applying a clamping force to a mold using the clamp mechanism of the present
invention is also described.
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A FRICTION TIEBAR CLAMP

TECHNICAL FIELD

The present 1invention relates to a mechanism for applying a
clamping force to a columnar member which has particular utility

in machines for molding articles.

BACKGROUND OF THE INVENTION

Clamping systems for molding machines typically use means
to lock the tiebars 1n order to connect and disconnect clamping
plistons to them. For example, French patent 2,411,694
illustrates a friction means for gripping the column of a three
platen machine 1n order to connect a clamping piston to the
column. The design uses a conical locking ring that i1is pushed
into a tapered sleeve, which causes the locking ring to deflect
inward and grip the column passing through its central bore.
Figure 4 of this patent (also Figure 4 of the present
specification) shows how the locking ring has longitudinal slots
cut through it to facilitate this deflection. The problem with
this approach 1s that the locking ring must slide 1inside 1its
mating tapered piece 1in order to be deflected. The high forces
generated during this sliding action cause wear on the mating
surfaces which substantially shorten the useful life of such a
device. Furthermore the friction i1n the conical seats limits

the effectiveness of the gripping action.

U.S. Patent No. 2,691,799 1llustrates a different approach.
In this patent, a collet-type 1locking ring 1is used to grip a

tiebar.

U.S. Patent No. 3,183,555 to Siegel illustrates an approach
using a hydraulic pressure to deflect the walls of a sleeve to

grip a tiebar.

U.S. Patent No. 4,565,517 to Brinkmann illustrates an
approach using o011l pressure to act on a piston having a conical

seat that causes ring segments to grip a tiebar.

German Patent No. 31 44 359 1llustrates an approach using a
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hydraulic piston to push against wedge shaped segments to grip a

rod of a piston.

Desplte these systems, there still remains a need for a
clampling mechanism with stronger gripping action which works
faster to minimize the problems with wear and which can be built

at a substantial cost saving.

SUMMARY OF THE INVENTION

Accordingly, 1t 1s an object of the present invention to
provide an 1improved mechanism for applying a clamping force to a

columnar member such as a tiebar.

It 1s a further object of the present invention to provide

an 1mproved mechanism for applying a clamping force which has

utility 1n presses, molding machines, and injection molding

machilines.

-

It 1s yet a further object of the present invention to

provide an improved mechanism for applying a clamping force
which can be built at a substantial cost saving as compared to

other mechanical locking techniques.

It 1s still a further object of the present invention to
provide an improved method for applying a clamping force to a

columnar member such as a tiebar.

The foregoing objects are attained by the <clamping

mechanism and method of the present invention.

In accordance with the present 1nvention, a mechanism for

applying a clamping force to a columnar member, such as a

tiebar, comprises a compressible member surrounding the columnar

member for gripping the columnar member and transmitting a
clamping force thereto, which compressible member is slidable
along the columnar member. The mechanism further comprises a

first means for applying a clamping force, which first means has

a bore with an engaging surface for receiving and frictionally

engaging the compressible member. The frictional engagement
2
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between the compressible member and the engaging surface

prevents any relative sliding movement between the compressible

nmember and the first means. The mechanism still further

comprises a second means for applying a clamping force and for
causing the compressible member to slide along the columnar
member from an 1nlitial position to a preload position where the
compressible member 1is compressed by contact with the engaging
surface as the compressible member moves between the positions.

Compression of the compressible member causes 1t to grip the
columnar member and apply an 1initilial clamping force. The main
clamping force 1s applied to the compressible member and hence

to the tiebar by moving the first means to a clamping position.

The force applied to the clamp piston during clamp up further

increases the hingling effect on the sleeve and thus i1ncreases

the radial deflection of the sleeve and the gripping action.

The clamping mechanism of the present 1nvention has wide
utility. It may be used on many different types of presses and
molding machilines. It has particular utility with 1Injection

molding machines for forming plastic articles.

In one aspect of the present 1inventlion, the clamping
mechanism of the present 1nvention may be used to applying a
clamping force to a mold formed by a first mold half mounted to
a first platen and a second mold half mounted to a second platen
and having one or more tilebars extending between the first and
second platens. The method for applying the clamping force to
the mold comprises the steps of: closing the mold, providing a

compressible member having a central bore with a diameter about

each tiebar, a sliding piston for —causing a respective
compressible member to move between an 1nlitial position and a
preload position, and a clamping pilston for applying a main
clamping force or a Dbreaking force to the mold wvia the

compressible member; activating the sliding plston to cause the

r

espective compressible member with which 1t cooperates to slide
along a tiebar between the 1nitial position and the preload
position without the compressible member sliding relative to the
clamping piston, whereby the compressible member becomes

compressed and grips the tiebar along which 1t slides; and

activating the clamping piston by moving 1t to a clamping
3
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position to cause the compressible member to transmit a main
clamping force to the mold via the tiebar.

Other details of the clamping mechanism and clamping method
of the present 1nvention, as well as other objects and
advantages attendant thereto, are set forth in the following
detailed description and the accompanying drawings, wherein like
reference numerals depict like elements.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a sectional view of an embodiment of a clamping
mechanism 1n accordance with the present invention;

FIG. 2 1s an enlarged section through a compressible member
used 1n the clamping mechanism of FIG. 1;

FIG. 3 1s an 1sometric view of an alternative embodiment of
a compressible member to be used in the clamping mechanism of

FIG. 1; and

FIG. 4 1s an 1illustration of a prior art 1locking ring in
combination with a mating tapered sleeve of French patent no.

2,411,694.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S)

Referring now to the drawings, FIG. 1 1illustrates a
clamping mechanism 10 in accordance with the present invention.
The clamping mechanism 10 has broad utility and may be used with
a wide variety of presses and molding machines. For example, as
shown i1n FIG. 1, 1t may be used with a molding machine having a
first platen 12 and a second platen 14. Each platen may have a
respective mold half 16, 18 affixed to it in any desired manner
usling any conventional means known in the art. One of the
platens 12 and 14 may be stationary, while the other is movable.
Alternatively, both platens 12 and 14 may be movable.

The molding machine also has one or more tiebars 20
extending between the platens 12 and 14. The supports for the

tiebars do not form part of the present invention and are
therefore not described in detailed. Any sultable tiebar
supports known i1n the art may be used. The movable platen(s) 12
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and/or 14 move(s) along the tiebar(s) 20 between mold open and

mold closed positions. When the mold halves have assumed a mold

closed position, a clamping force 1s applied to the mold to

maintalin the mold halves 1n that position. Similarly, when the

mold is to be opened, a breaking force 1s applied to the mold

to cause the mold halves to open. n accordance with the

present i1nvention, the mold clamping force and the mold breaking

force are applied via the tiebar(s) wvia the clamping mechanism
10. While only one clamping mechanilism 10 has been shown 1n FIG.

1 for simplicity purposes, 1t should be appreciated that one

such clamping mechanism would pbe provided for each of the
tiebar(s) 20.

The clamping mechanism 10 includes a compressilible locking

ring 22 which tapers from 1ts base 24 to 1ts leading edge

portion 26. The 1locking ring 22 has a central bore 28 of a

diameter D through which a respective tiebar 20 passes. The
locking ring 22 is adapted to slide along the tiebar 20 between
an initial position and a preload position. As shown 1n FIGS. 1
and 2, the locking ring 22 has a plurality of circumferential
slots 30 and an annular body portion 32. The circumferential
slots 30 divide an outer portion 34 of the locking ring 22 1nto
a plurality of segments 36. As can be seen from FIG. 1, the

circumferential slots 30 and the segments 36 do not necessarily

greieg.

extend along the entire 1length of the locking ring 22. In a

preferred configuration however, the slots 30 and the segments

-

36 extend over most of the length of the locking ring 22.

The clamping mechanlism 10 further 1ncludes a clampiling
prliston 40 housed within the platen 14. The clamping pliston 40
1s used to apply a main clamping force to the mold wvia the
compressible locking ring 22 and the tiebar 20. The clamping
piston 40 is also preferably used to apply a breaking force to
the mold via the compressible locking ring 22 and the tiebar 20.

The clamping piston 40, 1n operation, moves between the 1nitial
position shown in FIG. 1 to a clamping position. The stroke of
the clamping piston 40 1s limited by a cover plate 42 which 1s
bolted to the platen 14.

As can be seen from FIG. 1, the clampling piston 40 has a

tapered 1internal bore 44 which has a tapered surface 46 that
5
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frictionally engages the external surface 48 of the compressible
member. The frictional engagement between the tapered surface
40 and the external surface 48 prevents any sliding movement
between the locking ring 22 and the clamping piston 40 as the
locking ring 22 moves along the tiebar 20 between its initial

position and 1ts preload position.

A sliding piston 50 is provided to move the locking ring 22
between the 1nitial position shown 1in FIG. 1 and the preload
position. The sliding piston 50 1s located in a cylinder 52
defined by an annular groove 54 in a tip portion 56 of the
clamping pilston 40 and an end plate 58 bolted to the tip portion
56. The end plate 58 limits the stroke of the sliding piston
50.

In operation, pressurized o1l 1s supplied via port 60 to
the cylinder 52. This causes the sliding piston 50 to move
towards the clamping piston 40. As a result, the compressible
locking ring 22 slides along the tiebar 20 from its initial
position to its preload position. The locking ring 22 does not
slide within the tapered bore 44 because of the high coefficient

of friction that exists between the surfaces 46 and 48. AS

shown 1n FIG. 2, 1instead of sliding, movement of the locking
ring 22 to the preload position causes each segment 36 to grip
the surface 46. This results 1n a hinging action about each
contact point A so that the annular body portion 32 of the
compressible locking ring 22 1is forced toward the tiebar 20 and

the diameter D of the central bore 28 is decreased by an amount

d. (FIG. 2 1illustrates the radial compression or deflection of
the locking ring 22.) This, 1in turn, results in the
compressible locking ring 22 gripping the tiebar 20 and
effectively coupling the clamping piston 40 to the tiebar 20.

It also results in the application of a small initial clamping

force to the tiebar 20. The aforementioned hinging action may

be likened to a stack of spring washers being compressed. f

the outer diameter of the spring washers is constrained within a
sleeve, the central bore through them will decrease in diameter

1f sufficient axial force is applied by the clamp piston 40.

The main clamping force 1s applied by supplying high
6
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pressure oll to the cylinder 62 via the port 64 and causing the

clamping piston 40 to move toward the sliding piston 50. The
movement of the clamping piston 40 applies the main clamping
force to the compressible locking ring 22 which transmits it to
the tiebar 20 and onto the mold. It has been found that a

relatively high clamping force can be transmitted to the mold in

this fashion.

When 1t 1s time to open the mold, a mold break force is

transmitted to the mold via the locking ring 22 and the tiebar
20. The mold breaking force is created by withdrawing oil from
the cylinder 62 via the port 64 and supplying high pressure oil

via port 66 to the cylinder 68. Movement of the clamping piston

40 away from the cover plate 42 creates a force that causes the
mold to be forced open. This breaking force is typically 10% of
the clamping force applied by the clamping piston 40. As a

result, a correspondingly smaller projected area can Dbe

employed. Small mold break forces may also be applied by the

mold stroke cylinder (not shown).

After the mold breaking force has been applied, the
compressible locking ring 22 may be moved from its preload
position to its initial position if desired. This can be done
by withdrawing fluid in cylinder 52 via port 60 and allowing the
elastic properties of the compressible locking ring 22 to push
sliding piston 50 to its 1initial position. If necessary,

compression springs 100 may be provided in pockets in the

sliding piston 50 to help push back the sliding piston 50 for

faster movement.

The material of the locking ring 22 preferably is flexible
and elastic. For example, the locking ring 22 may be formed
from a high strength plastic material. It 1s possible to form
the locking ring 22 from a metallic material; however, as shown
in FIG. 3, longitudinal slots 70 will preferably be provided to

help facilitate the radial compression.

One of the advantages to the clamping mechanism of the

present i1nvention is that accurate guiding of the tiebar 20 next

to the locking ring 22 and close tolerances allow small gaps
7
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between the locking 'ring 22 and the tiebar 20 and minimum

material deformation during clamping.

Other advantages to the clamping mechanism of the present
invention 1s that it works faster than a teeth engaging method.
One reason for fast operation 1s the fact that there is no
clearance between teeth to be bridged. Thlis 1s mainly
important to avoid time loss when changing to mold break after
clamp up. Another advantage 1s that the pistons 40 and 50 do
not need to be turned unlike bayonet locking seal arrangements
where the seals 1n the rotating pistons create friction which
requlires high torque to rotate themn. The time and energy for

o

this 1s saved. Further, the clamping mechanism of the present

invention can be built at a substantial cost saving versus other

mechanical locking methods.

It 1s apparent that there has been provided in accordance
with the present 1nvention a friction tiebar clamp which fully
satisfles the means, objects, and advantages set forth
hereinbefore. While the present 1nvention has been described in
the context of specific embodiment thereof, other wvariations,
alternatives, and modifications will be apparent to one of skill
in the art after reading the instant description. It 1s
intended to embrace those varliations, alternatives, and
modifications which fall within the broad scope of the appended

claims.

8
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WHAT 15 CLAIMED IS:

1. A mechanism for applying a clamping force to a columnar

member (20), said mechanism comprising:

a compressible member (22) including an annular body portion
(32), &a ~central bore (28), and a plurality of
circumferential slots (30) that define a plurality of
segments (36), said compressible member (22)
surrounding said columnar member (20) for alternately
gripping said columnar member (20) and transmitting
sald clamping force thereto;

first means for applying a longitudinally directed clamping
force, said first means having a bore (44) with an
engaging surface (46) for receiving and frictiomally
engaging said compressible member (22), said frictional
engagement between said compressible member (22) and
said engaging surface (46) for preventing any relative
sliding movement between said compressible member (22)

and said first means,

second means for applying a longitudinal directed clamping
force to said compressible member (22) for slidably
ocperating said compressible member (22) uncompressed
along séid columnar member (20) from an 1nitial
position into frictional engagement with said first
means, said annular body portion (32) further
compressibly slidable and contractable along said
columnar member (20) to a preload position, wherein
deflected said segments (36) hinged about said engaging
surface (46) provide said contraction of the annular
body portion (32) towards said columnar member (20) and
a decrease 1n a diameter of said central bore (28) ;

. saild first means for applying a main clamping force to said
columnar member via said compressible member (22).

2. A mechanism according to claim 1, wherein said compressible

member (22) tapers from a base (24) to a leading edge portion
9
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(26) and wherein said engaging surface (46) comprises a mating

tapered surface.

3. A mechanilism according to claim 1, wherein said first means
comprises a clamping piston (40) which is movable between a
relaxed position and a clamping force applying position.

4. A mechanism according to claim 3, wherein said clamping
piston (40) is positioned within a platen (12, 14) and is limited
in stroke by a cover plate (42) joined to said platen (12, 14).

5. A mechanism according to claim 3, wherein said second means
comprises a sliding piston (50) which moves within a tip portion
(56) of said clamping piston (40).

6. A mechanism according to claim 5, further comprising:

an end plate (58) joined to said tip portion (56) of said
clamping piston (40); and

said end plate (58) and said tip portion (56) of said
clamping piston (40) defining a cylinder (52) in which
salid sliding piston (50) moves.

7. A mechanism according to claim 1, wherein said compressible
member (22) is formed from a high strength plastic material.

8. A mechanism according to claim 1, wherein said compressible
member (22) is formed from a metallic material.

9. A mechanism according to claim 1, wherein said compressible
member (22) has a plurality of longitudinally extending slots
(70) to facilitate radial compression of said compressible member

(22) .

10. A machine for forming an article comprising:

a first platen (12) ‘and a second platen (14) movable
relative to said first platen (12);

10
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a mold formed by a first mold half (16) mounted to said

first platen (12) and a second mold half (18) mounted
to said movable second platen (14);

a tiebar (20) joined to salid first platen (12) and passing

through at least one of said platens;

means for applying a clamping force to said mold via said

salid

sald

saild

salid

tiebar (20) ;

clamping force applying means comprising a clamping
piston (40) mounted within one of sald platens, a
sliding piston (50) movable relative to said clamping
piston (40), and a compressible member (22);

compressible member including an annular body portion
(32), a central bore (28), and a plurality of
circumferential slots (30) that define a plurality of
segments (36), salid compressible member (22)
surrounding said tiebar (20) for alternately gripping
said tiebar (20) and transmitting said clamping force
thereto;

clamping piston (40) including a bore (44) with an
engaging surface (46) for receiving and fricti-onaliy
engaging said compressible member (22), said frictional
engagement between salid compressible member (22) and
said engaging surface (46) for preventing any relative
sliding movement between said compressible member (22)
and said clamping piston (40),

sliding piston (50) for applying a longitudinal
directed clamping force to said compressible member
(22) for slidably operating said compressible member
(22) uncompressed along said tiebar (20) from an
initial position into frictional engagement with said
engaging surface (46) of said clamping piston (40),
salid annular body portion (32) further compressibly
slidable and contractable along said tiebar (20) to a

preload position, wherein deflected said segments (36)
11
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hinged about said engaging surface (46) provide said
contraction of the annular body portion (32) towards
said columnar member (20) and a decrease in a diameter

of said central bore (28):

sald clamping piston (40) for applying a main clamping force
to said mold via said compressible member (22) and said
tiebar (20).

11. A machine according to claim 10, wherein said clamping '
piston surface (46) is tapered and said compressible member (22)
tapers Irom a base (24) to a leading edge portion (26).

l2. A machine according to claim 10, wherein said compressible {
member (22) is formed from a high strength plastic material. ;

13. A machine according to claim 10, wherein said compressible
member (22) is formed from a metallic material.

l4. A machine according to claim 10, wherein said compressible
member (22) has a plurality of longitudinal slots (70) therein to
facilitate radial compression of said compressible member (22).

15. A machine according to claim 10, further comprising:

an annular groove (54) in a tip portion (56) of said
clamping piston (40);

an end plate (58) joined to said tip portion (56) of said
clamping piston (40); and said annular groove (54) and
said end plate (58) defining a cylinder (52) for said
sliding piston (50).

16. A machine according to claim 10, further comprising a cover
plate (42) joined to said one platen, whereby said cover plate
(42) limits the stroke of said clamping piston (40).

17. A machine according to claim 10, wherein a mold breaking
force is transmitted to said mold via said clamping piston (40),

said compressible member (22), and said tiebar (20).
12
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18. A machine according to claim 10, further comprising:

a plurality of tiebars (20) extending between said first and
second platens (12, 14);

said clamping force applying means comprising clamping force
applying means associated with each of said tiebars
(20) ;

each said clamping force applying means comprising a
clamping piston (40) mounted within said one platen and
surrounding said respective tiebar (20), a sliding
piston (50) movable relative to said clamping piston
(40) and surrounding said respective tiebar (20), and a
compressible member (22) surrounding said respective
tiebar (20);

said compressible member including an annular body portion
(32), a «central bore (28), and a plurality of
circumferential slots (30) that define a plurality of
segments (36), said compressible member (22)
surrounding said tiebar (20) for alternately gripping
said respective tiebar (20) and transmitting said
clamping force thereto;

said clamping piston (40) including a bore (44) with an
engaging surface (46) for receiving and frictionally
engaging said compressible member (22), said frictional
engagement between salid compressible member (22) and
said engaging surface (46) for preventing any relative
sliding movement between said compressible member (22)
and said clamping piston (40),

said sliding piston (50) for applying a longitudinal
directed clamping force to said compressible member
(22) for slidably operating said compressible member
(22) uncompressed along said respective tiebar (20)
from an initial position into frictional engagement

with said engaging surface (46) of said clamping piston
13
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(40) , said annular body portion (32) further
compressibly slidable and contractable along said
respective tiebar (20) to a preload position, wherein
deflected said segments (36) hinged about said engaging
surface (46) provide said contraction of the annular
body portion (32) towards said columnar member (20) and

a decrease 1n a diameter of said central bore (28):;

said clamping piston (40) for applying a main clamping force
to said mold via said compressible member (22) and said
respective tiebar (20).

19. A method for applying a clamping force to a mold formed by a
first mold half (16) mounted to a first platen (12) and a second
mold half (18) mounted to a second platen (14) and having a
tiebar (20) extending between said first and second p'latens (12,
14) on which at least one of said platens move, said method

comprising the steps of:

providing a compressible member (22) having an annular body
portion (32), a central bore (28) with a diameter
about said tiebar, and a plurality of
circumferential slots (30) that define a plurality
of segments (36),

a s8liding piston (50) for causing said compressible
member (22) to move between an initial position
and a preload position,

a clamping piston (40) for applying at least one of a

clamping force and a breaking force to said mold;

activating said sliding piston (50) to cause said
compressible member (22) to slide uncompressed along
sald tiebar (20) between said initial position into
frictional engagement with an engaging surface (46) of
said clamping piston (40), and further causing said

annular body portion (32) to compressibly slide and
contract along said tiebar (20) to a preload position,

sald motion resulting as said segments (36) deflect

providing a hinge about said engaging surface (46),

ey ——

sald activating step causing said compressible member
14
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(22) to compress and grip said tiebar (20);

activating said clamping piston (40) to cause a main
clamping force to be transmitted to said mold via said

compressible member (22) and said tiebar (20).

20. The method according to claim 19, further comprising
applying said breaking force to said mold via said clamping
piston (40), said compressible member (22), and said tiebar (20).

21. The method according to c¢laim 20, wherein said breaking
force applying step comprises applying a breaking force which is

about 10% of said clamping force.

15
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