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In fabrication or manufacturing, objects often need temporary fixing to a 

S structure so that a more permanent fixture of the object can be achieved to the structure. 

Such temporary fixing may be difficult or time consuming to achieve. For example a 

flange may need to be welded to a steel wall or bulkhead but no or little space exists 

on the side opposite to where the component is to be secured. Such absence of space 

reduces any convenient access to the.other side of the structural memb~ and~y tnak:e 

1 O it difficult to obtain a temporary fixing of the component to the structural wall whilst 

more permanent fixture is worked on. Whilst it will be possible to ·use a G clamp to 

clamp a compQlientto the structliral member, if a welding of the coniponent i~ required. 

· then· norm.ally at least two clamps need to be utilised to ensure that all portions of the. . 

component remain· in an appropriate condition relative to the structural member 

lS providing two or more clamps takes time.. Should one clamp be used between one 

portion of the structural member and the component then heat sbrlnkll,g resultant from 

the ·welding may displace the component relative to the structural member whilst the 

component is being affixed thereto. 

The space behind the structure may also be litnited in the sense that obstructions 

20 may exist on the rear surface which prevent a G clamp from being securely positioned 

with the rear surface of the structure. Accordingly a single G clamp may not be able 

to provide many of the instances where retention of an object is required to .a structure 

where the structures or objects are of a. varying nature. 

Accordingly the object of the present invention is to provides a means for a 

25 retaining tool which will at least provide the public with a useful choice. 
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"BRIEF DESCRimoN OF THE INVENTION 

·In a broad aspect the present invention consists in a retaining tool to retain an 

object to a s1.ructural member having opposite front and rear surfaces and a hole passing 

therethrough said retaming tool comprising 

an ~al shaft having a thread extending from a first end along at least part of 

said shaft 

at least two anns pivotably movable relative to said shaft between a retracted 

position and expanded position relative to said axial shaftll each arm including rear 

surface contactable regions for engagement to the rear surface of said stru~tural 

10 member 

means to move said anns between said retracted position and said e~panded . 
l?osjtion comprising {a) an actuator slidably engaged to said axial shaft and (b) linkage·· 

anns for each arm, pivotably connected at a first pivot to a respective arm and at 

a~otberpivot to s~id actuato:r, said linkage anns including at least one articulatlon pivot -

15 intermediate of said first and second pivot 

a fastening means to prevent movement of the actuator to said shaft 

wherein said arms are insertable into said.hole when said held in a retracted 

position by said means to move and wherein following insertion of said arms said 

actuator is moved along said shaft to move said arms to an expanded position to allow 

20 the rear surface contactable region. of each arm to locate against the rear surface of said 

structural member and when in said expanded position said fastening means is able to 

prevent movement of said actuator to said shaft 

a threaded member to move axially along said thread 

a bracket axially displaceable along said shaft by said threaded member to 

25 thereby force the bracket in an axial direction towards said arms and to press against 

the object and exert an axial holding force on said object captured between said front 

surface of said structural member and said bracket. 

and wherein said expanded position is defined in on of two modes 

a first mode wherein each said linkage arm provides the arti~latfon axis 

30 in a first condition to said :first and second pivots 
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a second mode wherein each said linkage arm provides the articulation 

axis in a second condition to sajd first and second pivots. 

Preferably each said li.nkage arm comprised of two legs joined to each other at 

said. articulation axis. 

Preferably in the first mode said articulation axis and said first and second pivot 

axes when viewed in their axial directions aie in line. 

Preferably in the second mode said articulation axis and said first and second 

pivot axes when viewed in their axial directions are in a triangular formation with the 

articulation axis more proximate to said shaft then when in said :first condition. 

1 O Preferably in the fitst mode the legs of said linkage arms are in are coaxially 

aligned. 

PreferaQly in the, second mode the first of the two legs of each linkage arir:i 

~xtending between the articulation axis and the second pivot is restrained from pivoting 

to said shaft by a retenti011 means. 

· 15. Preferably sai:d retention means is provided.to be encompassed about said first 
.. 

of the two legs of each of said linkage arms . . 
Prefef8:bly said first o:f's~d two.legs of each linkage ann is retained b;y: said 

retention means against said shaft. .-- .. , .. 

Preferably in the first mode said articulation axis of each linkage ann is braced 

20 by a bracing means to hold said linkage arms in a rigid condition. 

J>referably said bracing means is a sleeve which is slidably engaged over said 

linkage ann and is movable from a bracing condition to hold said linkage arms in a 

rigid condition to a non bracing condition wherein the articulati~n axis ~an be moved 

relative to said first and second pivot axis. 

25 Preferably said actuator is a sleeve in slidable engagement onto said shaft. 

Preferably said at least two arms are disposed from said shaft between said 

threaded end and the other end of said shaft. 

Preferably there are three arms pivotably moveable relative to said shaft. 

Preferably at least two brackets are provided to be separately selectable and 

30 engageable to said shaft for use with the retaining tool of the present invention which 
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provides its object engageing regions, in use, axially less advanced towards the at 1 east 

two arms, and the at least one other bracket. 

Preferably the first bracket is a substantially planar shaped bracket 

This invention may also be said.broadly to consist in the parts, elements and 

5 features referred to or indicated in the specification of the application, individually or 

collectively, and any or all combinations of any two or more of said parts, elements or 

features, and where specific integers are mentioned herein which have known 

equivalents in the art _to which this invention relates, such known equivalents are 

deemed to be incorporated herein as if individually set forth.· 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a sectional view through a retaining tool used in a configpration for 
. . . . - . . .. .;, . 

securing a component to a sb:uctural wall, 

Figure 2 shows the retaining tool in use clamping a larger component to the 

15 . s1ructural wall, 

Figure 3 is a perspective view of a first selectable bracket, 

Figure 4 is an example of another selectable bracket, 

Figure 5 is a. close up side view of the anns and linkage arms, and 

Figure 6 is a plan view of the crown to which the deployable members a;re 

20 pivotably engaged. 

Figure 7 is a side view of the actuator .of the present invention, . 

Figure 8 is a side view of the retaining tool of the present invention in a first 

mode wherein the arms are in the expanded position, 

Fjgure 9 is a side view of the retaining tool of the present invention in a second 

25 condition wherein.the arms are in an expanded position. 

DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 illustrates the retaining tool of the present invention in an expanded 

position wherein the arms 1 are in a radially expanded condition relative to the axial 

30 shaft 2. The anns 1 are pivotable relative to the axial shaft about pivots 3 which are 
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provided.at or disposed from the axial shaft 2. A crown 4 is preferably provi~ed at a 

distal end of the shaft which provides the pivots about which the arms 1 are able to 

rotate relative to the shaft 2. The crown 4 may however be provided at any location 

along the shaft away from the other distal end 5 of the shaft 2. A thread 6 preferably 

S extends along the ~haft 2 from the distal end S and a threaded member such as a wing 

nut 7 is able to move axially along the thread of the shaft. 

The anns 1 are movable between an expanded position as shown in figures 1 and 

2, and a retracted position wherein the ends 8 of the arms 1 are more proximate to the 

shaft 2. Preferably a means to move the a.mis consists of an actuator 9 which is 

10 slideable in an axial direction along the shaft 2, and linkage arms 10 for each ann 1. 

The actuator 9 is slidable along the shaft 2 in an axial direction and preferably is a 

slc;:eve provided about·tbe ·shaft 2,. ·The sleeve is _able to slide al~~g the s'Ji~ and is 

actuable. by a hand of the user to displace along the shaft and tO thereby move the 

linkage arms 10. The linkage anns 10 are pivoted about pivots 11 relative to the 

15 actuator 9, l)Ild about pivots 12 relative to the arms 1. An axial displacement of the. 

20 

· pivots 1 lrelative t9 the pivots 3 changes the tdangular formation between pivots .3-11- · 

12 and as a result radially displaces the arms 1 relative to said shaft 2. about the pivots 

3. A person can operate the retaining tool of the present inventioriby holding the shaft 

1 at the threaded end and move the actuator 9 along the shaft to thereby set the 

appropriate radial displacement o~the ends 8 of the anns 1 relative to the shaft 2. In 

use, the retaining tool of the present invention is most appropriately used in situations 

where an object 13 needs to be secured to a structural member 14 such as a wall or the 

like. A wall will be provided 'Yith a hole through which the arms are able to be moved 

when in a retracted position. Aft~ insertion the actuator 9 can be displaced along the 

25 -shaft to move the arms to an expanded position such that the distal ends 8 of the arms 

can each engage with the rear surface 1 S of the structural member 14. 

In the most preferred form the retaining tool provides three anns ext~ding from 

·the shaft 2 however at least two anns may be sufficient and indeed four or more arms 
.· 

may also be provided. Each arm 1 has a linkage ann I 0 connected thereto and extends 

30 between the arms 1 and the a~ator 9. 

i 
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Once the arms are appr~riately positioned in the expanded position a fastening 

means 17 can be operated to fas1en the actuator 9 to the shaft 2. Such a fastening 

means may for example be a wing nut ~eadingly engaged to the actuator 9 and able 

to press against the shaft 2 to thereby lock relative movement between the.shaft 2 and 

S the actuator 9. This then locks the expanded position of the arms relative to the shaft 

2. 

The object 13 is able to be clamped to the front surface 16 of the structural 

member 14 by a bracket 18. The bracket 18 is able to be advanced along the shaft 2 · 

and· can be forced to~ards the arms 1 by the use of the threaded.member 7 such as for 

10 example the wing nut which is able to travel along the thread 6 of the shaft 2. The 

bracket 18 in a fust example is shown in figure 3, includes a hole 19 through which the 

·shaft 2 is able to:··extend. ·The shaft 2 i~ PJ;Cferab~y of a length.sufficient.to.allow: 

varying :shapes and particularly thicknesses of obj~ctS 13 to be retained against the 

structural mem.be~ 14. For example in figure 1, a relatively thin object such as a flange 

1 S is shown ·to be retained against the structural member 14 by the retaining tool of the 

present invention. In figure 2· a flanged pjpe is for example shown:· to be ~gaged to the 

structural member 14 by the retaining tool of the present invention and the "pipe js of 

a larger thickness (in the axial Q.irectlon of the shaft). The threaded section 6 of the 

shaft is preferably provided to be sufficiently far (in the axial direction) from: the anns 

20 such that brackets 18 of different shapes such as for example shown in :figures 3 and 

4 can be used whereby the position of the threaded member 7 along the thread can 

remain within a certain range along the shaft and wherein the different thicknesses of 

objects are accommodated by the different shaped brackets 18. The bracket as shown 

for example in figure 3 includes an end 20 against which the wing nut 7 is able to press 

25 and an end 21 (axially more proximate to the anns) which applies the force generated 

by the wing nut along the shaft against the object 13. A second example of a bracket 

18 is for example shown in figure 4, for clamping thicker objects to the structural 

member 14 wherein the bracket is substantially of a planar shape. The interchangeable 

brackets 18 provide the retaining tool of the present invention With the flexibility of 
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allowing, in co~bination with a sufficiently long shaft, for thicker and thinner objects 

13 to be retained against the structural member 14. 

The retaining tool of the present invention can also be provided in a 

configuration of two different conditions of the anns in the expanded position. In the 

5 first condi~on as for example shown in figure 8, the linkage arms 10 are provided in 

a fully expanded relationship between the actuat~r 9 and the arms 1. In a second 

condition as shown in figure 9, the linkage anns 10 are provided in a partially collapsed 

condition wherein the linkage anns 10, of an articulatable nature have been partly 

collapsed against the shaft 2. In- the second condition, the pivot point of the linkage 

10 anns lOar~moved:frompivotpoints 11 to llA. The linkage arms lOthenextendfrom 

the actuator 9, to be located against the shaft 2, to the arms 1 as for example shown in 

· :figure.9. That p.ortioii o~the~lilikagi•f:a~('tOA whicb .. are collapsed, are,preferably 

retained in a ·collapsed condition by for example the use of an 0-rlrig 22~ By collapsing 

pa.rt of the linkage a.nns 10, a smaller radial displacemen~ of the ends of the amiS fro~ 

15 the shaft 2 can be achieved Withoutadjustmentof the displacement of the actuator 9 to 

be made U:ially along the shaft 2. This allOws for the retai~ing to~I of the present 

invention to be utilised in the expanded condition where the hole through the structural 

member 14 is smaller and where for ex.ample obstructions 26 may exist on the rear· 

surface 15 of the s1ructural member 14 to prevent expansion of the arms to the full 

20 expanded condition as shown in figure 8. A reduced expanded condition can be 

assumed by the retaining tool without significantly having to remove the actuator 9 

towards the end 5 of the shaft 2. Articulation of the linkage arms 10 is preferably 

achieved by removing a brace 23 away from the pivot 1 lA wherein such a brace then 

allows for a pivoting to occur about the pivot 1 lA of the linkage arms 10. The brace 

25 is preferably a rigid brace which can be slidably engaged over the pivot 1 IA to thereby 

create a rigid linkage arm as for example shown in figure 8. 

When in the articulated condition as shown in figure 9, the 0-ring 22 can be 

moved from a passive position as shown in figure 8, within a _rebate of a portion of the 

actuator 9, to a position to be surrounding the collapsed portions 1 OA of the linkage 

30 anns 10. 
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The tool in this second expanded position is able to allow the arms l to engage 

with the rear surface of the structure at a more radially inward location to.that as in the 

first expanded position without the actuator 9 having to move along the shaft to 

displace the anns to this radially inw~d location. This then still leaves sufficient 

5 length of thread on the shaft to accommodate any necessary axial displacement of the 

'threaded member 7 to allow it to clamp an object via a bracket (not shown in :figures 

8, 9) to the structure. Such positioning of the arms may be necessary if for example an 

obstruction 26 exists at the rear of the structure . 

•.. 
. .. . - .. ;, ·~·. ····-· .... ·- ..... , ...... . 
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CLAIMS 

1. .A retaining tool to retain an object to a structural member having opposite front 

. and rear surfaces and a hole passing therethrough said retaining tool comprising 

an axial shaft having a thread extending from a :first end along at least part of 

said shaft 

at l~ast two arms pivota\)Jy movable relative to said shaft between a retracted 

position and expanded positio~ relative to said axial shaft,· each aun including rear 

surface contactable regfo~s for engagement to the rear surface of. said structural 

10 member 

means to move said arms between said retracted position and said expanded 

po~tion comprising (a) an actuatot slidably engaged to saidaxialshaft and.(b) Jinkage .. 

anns for each .ann. pivotably connected at a first pivot to a respective arin and at 

anotherpivotto said actuator, said linkage anns including at least one articulation pivot 

15 intermediate of said first and second pivot 

a fastening means to prevent movement of the actuat~r to said shaft 

· wherein· said anns are insertable into said hole when said held in a retracted 

position by said means to move and wherein following insertion of said arms said 

actuator is moved along said shaft to move said arms to an expanded position to allow 

20 the rear surface contactable region of each ann to locate against the rear surface of said 

structural member and when in said expanded position said fastening means is able to 

prevent movement of said actuator to said shaft 

a threaded member to move axially along said thread 

a bracket axially displaceable along said shaft by said threaded member to · 

25 thereby force the bracket in an axial direction towards said anns and to press against 

the object and exert an axial holding force on said object captured between said front 

surface of said structural member and said bracket. 

and wherein said expanded position is defined in on of two modes 

· a first mode wherein each said linkage ·ann provides the articulation axis 

30 in a first condition to said first and second pivots and 
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a second mode wherein each said linkage arm provides the articulation 

axis in a. second condition to said first and second pivots which places said arms 

. radially more inwardly than in said first mode. 

2. A retaining tool as claimed in claim 1 wherein each said linkage arm comprised 

S oftwo legs joined to each otber at said articulation axis. 

3. A retaining tool as claimed in cl~ms 1 or 2 wherein ~ the first mode said 

articulation axis and said first and second pivot axes when viewed in their axial 

directions are in line. 

4. A retaining tool as claimed in any one of clai~s 1 to 3 wherein in the second 

1 O mode said articulation axis and said first and second pivot axes when ~ewed in their 

axial directions are in a triangular fonnation with the articulation axis more proximate 

to said shaft then when in said first condition. 

15 

20 

S. A retaining-tool as .cl~i~ed iii~ illl:f mie of cl~inis 2 to 4 wherein. in the 'first 

mode the legs ofsaidlinkage anns are mare.coaxially aligned. 
. . 

6. A retaining tool as claimed in any one of claims 2 to S wherein in the secpnd 

mode the :first of the two legs of eac~ linkage arm extending.be~eep the articulation 
. . ' 

axis and the second pivot is restrained from pivoting to said shaft by a retention means. 

7. A retaining tool as claimed in claim 6 wherein said retention means is provided 

to be encompassed about said first of the two legs of each of said linkage arms. 

- 8. A retaining tool as claimed in claiins 6 or 7 wherein said first of said two legs 

of each linkage arm.is· retained by said retention means against said shaft. 

9. A retaining tool as claimed in any one of cla:ims l to 8 wherein in the first 

lD;Ode said articulation axis of each linkage arm is braced by a bracing means to hold 

said linkage anns in a rigid condition. · 

25 · 10. A retaining tool as claimed in claim 9 'Yherein said bracing means is a sleeve 

which is slidably engaged over said linkage ami and is movable from a bracing 

condition to hold said linkage a:ri.ns in a ri~d condition to a non bracing condition 

wherein the articulation axis can be moved relative to said first and second pivot axis. 


