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"A magnetic clamp assembly"

Cross-Reference to Related Applications

The present application claims priority from Australian Provisional Patent

Application No 20069051 18 filed on 15 September 2006, the contents of which are

incorporated herein by reference.

Field of the Invention

This invention relates, generally, to the clamping of elements during a

manufacturing process. More particularly, the invention relates to a magnetic clamp

assembly. The invention also extends to an adapter for a magnetic clamp assembly and

to a housing for a magnetic clamp assembly.

Background to the Invention

Manufacture of concrete panels and structures is often carried out via pre-

casting techniques. Pre-cast manufacture of concrete panels and structures is becoming

the preferred method for many construction applications including industrial,

commercial, and retail applications.

Typically, pre-casting of a concrete panel or other concrete member is

performed on a steel bed. Steel beds can be constructed to have a surface with a

relatively high level of precision. This allows concrete panels and structures to be

manufactured to an associated level of accuracy. Edge or perimeter moulds are used to

produce concrete panels and structures of a certain shape. These moulds are commonly

referred to as sideforms. One of the ways to secure the sideforms in position on a steel

bed is by the use of magnetic clamps.

In order to produce a concrete panel having a particular edge profile, it is

necessary to use sideforms defining a complementary profile. It follows that sideforms

come in many different shapes and sizes. To account for such variations, an adapter

plate is mounted to the magnetic clamp. Thus, by having a range of adapter plates it is

possible to select one which is suitable for a particular sideform and thus the magnetic

clamp can be used to clamp a wide range of sideforms.

Once the concrete has been poured into the mould a final step in the pre-casting

process involves levelling and settling the poured concrete. To achieve this, a vibrating

device is oscillated back and forth across the surface of the poured concrete until the

concrete is flush with a top of the sideforms and to aid in removing air pockets which

may have formed within the concrete prior to the concrete setting. Oscillation of the



vibrating device across the top of the sideforms causes a sympathetic oscillation to be

set up in the top of the sideform. The oscillation of the sideform tends to loosen bolts

which are conventionally used to mount the adapter to the magnetic clamp. The

adapter plate may pivot relative to the magnetic clamp which may result in the adapter

plate leaning away from the magnetic clamp and, consequently, the sideform not being

supported perpendicularly to the bed as required.

Summary of the Invention

According to a first aspect of the invention, there is provided a magnetic clamp

assembly which includes :

a magnetic clamp housing, the housing having a front face and a pair of opposed

sides;

a restraining arrangement comprising a restraining formation projecting

outwardly from each side of the housing; and

an adapter mountable to the housing to bear against the front face, the adapter

including an engaging arrangement which engages the restraining arrangement when

the adapter is mounted to the housing to restrain pivoting movement of the adapter

relative to the housing.

By "pivoting movement" is meant, unless the context clearly indicates

otherwise, flexure of the adapter about an axis parallel to a surface on which the

housing is mounted, in use.

Each restraining formation may be arranged at, or adjacent, the front face of the

housing to extend parallel to the front face of the housing and each restraining

formation may be formed integrally with the housing as a one piece unit. Each

restraining formation may be of a height which is less than a height of the housing.

Instead, the height of each restraining formation may be substantially the same as the

height of the housing.

The engaging arrangement may include an engaging element associated with

each restraining formation of the restraining arrangement. Each engaging element may

be of a complementary configuration to the associated restraining formation and may

be shaped to allow sliding movement of the adapter relative to the housing during

mounting of the adapter to the housing.

Each engaging element may be claw-shaped to define a receiving formation for

slidably receiving its associated restraining formation.

The engaging arrangement may be integrally formed with the adapter as a one

piece unit.



At least one restraining formation, and, preferably both restraining formations,

of the restraining arrangement may include a limiting means for limiting travel of the

adapter relative to the housing during mounting of the adapter to the housing. The

engaging arrangement of the adapter may interact with the limiting means when the

adapter is in its operative position relative to the housing.

The housing may define an operatively lower surface which rests on a work

surface to which the housing is to be magnetically clamped, in use. The lower surface

may be arranged in a plane substantially orthogonal to a plane in which the front face is

arranged.

The adapter may carry a bearing member for bearing against an element to be

supported in position by the magnetic clamp housing. The adapter may define

mounting formations for receiving securing elements to mount the adapter releasably to

the housing. The assembly may include the securing elements which are arranged in

spaced relationship and project from the front face of the housing. Each securing

element may be a bolt having a bolt head.

Each mounting formation may comprise an opening defined in the adapter, the

opening being shaped to receive its associated securing element. The securing

elements may serve to hold the adapter in position relative to the front face of the

housing.

According to a second aspect of the invention, there is provided an adapter for a

magnetic clamp assembly, the adapter including:

a body mountable to a housing of the magnetic clamp assembly; and

an engaging arrangement integrally formed with, and extending from, an

operatively rear region of the body, the engaging arrangement engaging restraining

formations of the housing of the magnetic clamp assembly when the adapter is mounted

to the magnetic clamp assembly to restrain pivoting movement of the adapter relative to

the housing.

According to a third aspect of the invention, there is provided a housing for a

magnetic clamp assembly, the housing including:

a casing having a front face to which an adapter is mountable; and

a restraining arrangement comprising a restraining formation projecting

outwardly from each side of the housing parallel to the front face, each restraining

formation engaging at least a portion of the adapter when the adapter is mounted to the

casing to restrain pivoting movement of the adapter relative to the casing.



Brief Description of the Drawings

An embodiment of the invention is now described by way of example with

reference to the accompanying drawings, in which:-

FIG. 1 shows an exploded, perspective view of a magnetic clamp assembly in

accordance with an embodiment of the invention;

FIG. 2 shows an exploded, side view of the magnetic clamp assembly of FIG. 1;

FIG. 3 shows a perspective view of a configuration of the magnetic clamp

assembly during attachment of an adapter to a housing of the magnetic clamp

assembly;

FIG. 4 shows a side view of the magnetic clamp assembly during attachment;

FIG. 5 shows a perspective view of an assembled configuration of the magnetic

clamp assembly;

FIG. 6 shows a side view of the magnetic clamp assembly of FIG. 5;

FIG. 7 shows a perspective view of a housing of the magnetic clamp assembly;

FIG. 8 shows a perspective front view of an adapter of the magnetic clamp

assembly;

FIG. 9 shows a perspective rear view of the adapter; and

FIG. 10 shows a plan view of the adapter.

Detailed Description of an Exemplary Embodiment

In the drawings, reference numeral 10 generally designates an exemplary

embodiment of a magnetic clamp assembly. The assembly 10 includes a housing 12.

The housing 12 has a restraining arrangement comprising a pair of restraining

formations, each of which is in the form of a tab 14. The tabs 14 project outwardly

from their respective sides of the housing parallel to a front face 16 of the housing 12.

The assembly 10 also includes an adapter 18 which is removably mountable to the

housing 12. The adapter 18 has an engaging arrangement 20 which engages each tab

14 when the adapter 18 is mounted to the housing 12 to restrain pivoting movement (as

defined) of the adapter 18 relative to the housing 12.

The housing 12 houses a magnet (not shown) for magnetically clamping the

housing 12 to a work surface (also not shown). The housing 12 carries an operating

handle 22 which is in communication with the magnet such that movement of the

handle 22 causes a corresponding movement of the magnet inside the housing 12.

Movement of the handle 22 to a first position (as shown in the drawings) causes a

corresponding downward movement of the magnet to engage the work surface

magnetically and exerts a magnetic force for securely clamping the housing 12 to the



work surface. Similarly, when the handle 22 is moved to a second position (at

substantially right angles to the position shown in the drawings) the magnet is held

within the housing 12 in an inactive state. In the inactive state, the magnetic force

exerted by the magnet on the work surface is weak or non-existent and this allows an

operator to position the assembly 10 as desired on the work surface.

The tabs 14 are integrally formed with the housing 12 as a one-piece unit. For

example, the housing 12 and the tabs 14 are or cast steel construction.

As most clearly shown in FIG. 7, each tab 14 is flush with the front face 16 of

the housing 12. A lower edge 24 of each tab 14 is aligned with an operatively lower

surface 26 of the housing 12. In use, the lower surface 26 of the housing 12 rests on the

work surface. Each tab 14 extends upwardly from its associated lower edge 24 such

that each tab 14 has a height dimension 'h' as shown in FIG. 7 less than that of the

height of the front face 16 of the housing 12. In some embodiments, if it is desired, the

height of the tabs 14 may be equal to the height of the front face 16 of the housing 12.

Each tab 14 carries a limiting means in the form of an outwardly protruding lug

28. The lugs 28 act as stops for the engaging arrangement 20 to limit movement of the

adapter 18 during attachment of the adapter 18 to the housing 12. As will be described

in more detail below, when the adapter 18 is being mounted to the housing 12, the

adapter 18 is moved to a position in which the engaging arrangement 20 abuts the lugs

28. This position is the mounting position.

The engaging arrangement 20 is integrally formed with the adapter 18 as a one-

piece unit which enhances the ability of the assembly 10 to restrain pivoting movement

of the adapter 18 relative to the housing 12. The engaging arrangement 20 has a

rearwardly directed claw-shaped engaging component 30 associated with each tab 14 of

the housing 12. Each engaging component 30 is of a complementary configuration to

its associated tab 14. As most clearly shown in FIG. 10, each engaging component 30

is substantially L-shaped and, together with a rear surface 32 of the adapter 18, defines

a slot 34 for slidably receiving its associated tab 14 when the adapter 18 is mounted to

the housing 12. The slot 34 is dimensioned to provide a snug fit for its associated tab

14. It will be appreciated that, because each tab 14 is snugly received in its associated

slot 34, the adapter 18 is restrained from pivoting movement relative to the housing 12.

The front face 16 of the housing 12 defines a pair of horizontally spaced tapped

holes 36 for receiving threaded fasteners in the form of bolts 38 (FIG. 2). As shown in

FIG. 2, each bolt 38 is threadedly received in its associated hole 36 so that a part of a

shank 40 of the bolt 38 protrudes from the hole 36 and a head 42 of the bolt 38 is

spaced from the front face 16 of the housing 12.



The adapter 18 has a body 44 which defines a mounting formation for each bolt

38. Each mounting formation is in the form of an opening 46. Each opening 46 is

arranged to receive one of the bolts 38. As most clearly seen in FIG. 9, each opening

46 is keyhole-shaped. That is, each opening 46 has an enlarged portion 48 which is

dimensioned to receive the head 42 of its associated bolt 38. A narrower portion 50

extends from enlarged portion 48 and is dimensioned to accommodate the shank 40 of

the associated bolt 38.

In order to mount the adapter 18 to the housing 12, the adapter 18 is first moved

to the position shown in FIGS. 1 and 2. In this position, the enlarged portion 48 of each

opening 46 is aligned with its associated bolt 38. The adapter 18 is then moved

towards the front face 16 of the housing 12 such that the head 42 of each bolt 38 passes

through the enlarged portion 48 of the associated opening 46 and the exposed part of

the shank 40 is positioned in the enlarged portion 48 of the opening 46 as shown in

FIGS. 3 and 4. As such, it will.be appreciated that the provision of the keyhole-shaped

openings 46 allows the adapter 18 to be mounted to, and demounted from, the housing

12 without the need to remove the bolts 38 from the front face 16 of the housing 12.

The adapter 18 is then moved upwardly to the mounting position as shown in

FIGS. 5 and 6. During this procedure, each engaging component 30 slides over the tab

14 and abuts the lug 28. The part of each shank 40 which protrudes from the housing

12 is now received in the narrower portion 50 of its associated opening 46.

To secure the adapter 18 in its mounting position, the bolts 38 are tightened so

that the head 42 of each bolt 38 bears against the body 44 of the adapter 18.

Accordingly, those skilled in the art will appreciate that the bolts 38 secure the

adapter 18 in the mounting position and the engagement of the engaging components

30 with the tabs 14 restrains pivoting movement of the adapter 18 about the bolts 38

such that the rear surface 32 of the adapter 18 maintains substantially uniform abutment

with the front face 16 of the housing 12.

The adapter 18 defines a bearing member 52 for bearing against an element such

as a sideform (not shown) to be clamped in position by the magnetic clamp assembly

10. The bearing member 52 is an interrupted component defining a number of tongues

54 (FIG. 1), the tongues 54 being received in a complementary groove of the sideform.

It is an advantage of at least some embodiments of the invention to provide a

magnetic clamp assembly 10 which restrains pivoting movement of an adapter 18

relative to a housing 12 such that concrete structures can be manufactured to desired

tolerance levels.



It is a further advantage of at least some embodiments of the invention to

provide a magnetic clamp assembly 10 which restrains pivoting movement of an

adapter 18 relative to a housing 12 independently of the fasteners used to mount the

adapter 18 to the housing 12 and without the need to remove such fasteners when it is

desired to replace the adapter 18.

It will be appreciated by persons skilled in the art that numerous variations

and/or modifications may be made to the invention as shown in the specific

embodiments without departing from the spirit or scope of the invention as broadly

described. The present embodiments are, therefore, to be considered in all respects as

illustrative and not restrictive.



CLAIMS:

1. A magnetic clamp assembly which includes:

a magnetic clamp housing, the housing having a front face and a pair of opposed

sides;

a restraining arrangement comprising a restraining formation projecting

outwardly from each side of the housing; and

an adapter mountable to the housing to bear against the front face, the adapter

including an engaging arrangement which engages the restraining arrangement when

the adapter is mounted to the housing to restrain pivoting movement of the adapter

relative to the housing.

2. The assembly of claim 1 in which each restraining formation is arranged at, or

adjacent, the front face of the housing and each restraining formation is formed

integrally with the housing as a one piece unit.

3. The assembly of claim 2 in which the engaging arrangement includes an

engaging element associated with each restraining formation of the restraining

arrangement.

4. The assembly of claim 3 in which each engaging element is of a complementary

configuration to the associated restraining formation and is shaped to allow sliding

movement of the adapter relative to the housing during mounting of the adapter to the

housing.

5. The assembly of claim 4 in which each engaging element is claw-shaped to

define a receiving formation for slidably receiving its associated restraining formation.

6. The assembly of any one of the preceding claims in which the engaging

arrangement is integrally formed with the adapter as a one piece unit.

7. The assembly of any one of the preceding claims in which at least one

restraining formation of the restraining arrangement includes a limiting means for

limiting travel of the adapter relative to the housing during mounting of the adapter to

the housing.



8. The assembly of claim 7 in which the engaging arrangement of the adapter

interacts with the limiting means when the adapter is in its operative position relative to

the housing.

9. The assembly of any one of the preceding claims in which the adapter carries a

bearing member for bearing against an element to be supported in position by the

magnetic clamp housing.

10. The assembly of any one of the preceding claims in which the adapter defines

mounting formations for receiving securing elements to mount the adapter releasably to

the housing.

11. The assembly of claim 10 which includes the securing elements which are

arranged in spaced relationship and project from the front face of the housing.

12. The assembly of claim 11 in which each mounting formation comprises an

opening defined in the adapter, the opening being shaped to receive its associated

securing element.

13. An adapter for a magnetic clamp assembly, the adapter including:

a body mountable to a housing of the magnetic clamp assembly; and

an engaging arrangement integrally formed with, and extending from, an

operatively rear region of the body, the engaging arrangement engaging restraining

formations of the housing of the magnetic clamp assembly when the adapter is mounted

to the magnetic clamp assembly to restrain pivoting movement of the adapter relative to

the housing.

14. A housing for a magnetic clamp assembly, the housing including:

a casing having a front face to which an adapter is mountable; and

a restraining arrangement comprising a restraining formation projecting

outwardly from each side of the housing parallel to the front face, each restraining

formation engaging at least a portion of the adapter when the adapter is mounted to the

casing to restrain pivoting movement of the adapter relative to the casing.
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