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Existing suspended crane assemblies generally include a crane, which is
suspended from a trolley that is, in turn, suspended from at least one bridge. The troliey is
25  capable of longitudinal movement along the at least one bridge. The at least one bridge is
movably supported at either end from a pair of parallel tracks or guides. The tracks or
guides are generally mounted to a building ceiling or roof structure. Alternatively, the tracks
or guides (hereinafter referred to simply as "guides") could be supported from a steel
superstructure. This is a particularly attractive option in situations where the building
30  ceiling or roof structure concerned is not designed to bear loads.
One problem with existing suspended crane assemblies and bridge beams is that
they do not allow for the design of bridges with reduced weight and with comparable
strength to RHS beams or other standard structural beams. Reducing the weight of the

bridges would allow for easier installation and operation and reduce the overall cost of
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20 specific bridge crane designs and includes some limitations. For example, the under slung
bridge of the crane assembly limits the head room available in the environment in which

the crane assembly is installed.

OBJECT OF THE INVENTION
25 Itis a preferred object of the present invention to provide a new and improved crane
assembly that avoids, or at least ameliorates, one or more of the aforementioned
disadvantages of the prior art.

SUMMARY OF THE INVENTION
30 The inventor has identified various modifications and improvements to his crane
assembly such that embodiments of the present invention reside in an improved bridge
crane assembly, an improved carriage for bridge crane assemblies and an improved
bridge crane assembly comprising a trapezoidal strong back beam.
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The displacement arm may be pivotally coupled to a pivot post via a pivot post
bearing, the pivot post extending from the elongate member.
The elongate member may be an axle pivotaily secured to the mounting plates.
15 Suitably, the displacement arm is pivotally connected to a bridge slesve for
receiving one end of the bridge.
Suitably, the displacement arm comprises a pair of appendages, each appendage
pivotally connected to the bridge sleeve by a fastener.
Preferably, at least one of the mounting plates comprises an aperture through which
20 the bridge protrudes.
The respective guide track may be in the form of an I-beam and the carriage moves
on top of one web of the I-beam.
Preferably, some of the piurality of rollers are positioned on top of one web of the I-
beam and some of the plurality of rollers are positioned underneath the web.
25 The carriage may further comprise one or more end rollers, each end roller abutting
and capable of rolling along a respective edge of the web of the I-beam.
Preferably, a pair of end rollers is rotatably mounted in a substantially horizontal
orientation to each mounting plate.
The carriage may further comprise:
30 a second elongate member spaced apart from the elongate member, the second
elongate member extending between the mounting plates; and
a second displacement arm pivotally coupled at a first end to the second elongate
member, the displacement arm having at least one second end for pivotal connection to
the bridge.
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10 The mounting plates and the first and second elongate members may form part of a
cast box.

The carriage may further comprise a first base member for mounting at least one
anti-derailment member. The first base member may comprise a plurality of elongate
apertures for variable mounting of the at least one anti-derailment member.

15 The carriage may further comprise at least one end base member for mounting one
or more end rollers, each end roller abutting and capable of rolling along a respective edge
of a web of an |-beam of the respective guide track.

The at least one end base member may comprise a plurality of elongate apertures
for variable mounting of the one or more end rollers.

20 According to another aspect, embodiments of the present invention reside in a
bridge crane assembly comprising:

a trapezoidal beam;

a bridge attachable to an underside of the trapezoidal beam, the bridge comprising
an attachment means for supporting a lifting device;

25 at least one guide track attachable to a support structure;

at least one carriage longitudinally movable along the at least one guide track, the
carriage comprising:

a pair of spaced apart mounting plates;
a plurality of rollers rotatably mounted in a substantially vertical orientation to

30 the mounting plates;

an axle extending between and pivotally secured to the mounting plates; and
a displacement arm pivotally coupled at a first end to the axle, the
displacement arm having at least one second end for pivotal connection to the bridge.
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the top section and a second flange extending from a second beam opposite the top
15 section, the first and second flanges orientated toward each other. The configuration of
the first and second flanges and the first and second sides allow for a bridge crane
component to be received therein.
Embodiments of the invention may also include a plurality of diaphragm stiffeners in
the interior of the first and second sides.
20 According to a further aspect, embodiments of the present invention reside in a
bridge crane assembly comprising:
a trapezoidal beam;
at least one guide track attachable to an underside of the trapezoidal beam;
at least one carriage longitudinally movable within the at least one guide track;
25 a bridge comprising an attachment means for supporting a lifting device;
at least one displacement arm having a first end pivotally connected to the at least
one carriage and at least one second end pivotally connected to a bridge, the bridge
comprising an attachment means for supporting a lifting device; and
a universal joint provided between the at least one displacement arm and the at
30 least one carriage to absorb rotational and lateral motions of the bridge when a force is
applied to the attachment means.
According to yet a further aspect, embodiments of the present invention reside in
bridge crane assembly comprising:

a bridge having an attachment means for supporting a lifting device;
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carried out in various ways.

BRIEF DESCRIPTION OF THE DRAWINGS
By way of example only, preferred embodiments of the invention will be described
20 more fully hereinafter with reference to the accompanying drawings, wherein:
Figure 1 is a perspective view of a trapezoidal strong back beam system in
accordance with embodiments of the present invention.
Figure 2 is a side view of the trapezoidal strong back beam system of Figure 1.
Figure 3 is a cross-sectional view of the trapezoidal strong back beam system taken
25 along line 3 in Figure 2.
Figure 4 is a cross-sectional view of the trapezoidal strong back beam system taken
along line 4 in Figure 3.
Figure 5 is a perspective view of an alternative embodiment of the trapezoidal
strong back beam system in accordance with embodiments of the present invention.
30 Figure 6 shows front views of alternative embodiments of the trapezoidal strong
back beam system in accordance with embodiments of the present invention.
Figure 7 is a perspective view of an alternative embodiment of the trapezoidal
strong back beam system in accordance with embodiments of the present invention.
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trapezoidal strong back beam system taken along line 15 in Figure 14.

Figure 16 is a perspective view of a further alternative embodiment of the
trapezoidal strong back beam system in accordance with embodiments of the present
invention.

20 Figure 17 is an enlarged view of part of the trapezoidal strong back beam system
shown in Figure 16.

Figure 18 is a side view of a further alternative embodiment of the trapezoidal
strong back beam system in accordance with embodiments of the present invention.

Figure 19 is a perspective view of another alternative embodiment of a crane

25 assembly in accordance with embodiments of the present invention.

Figure 20 is a plan view of the crane assembly shown in Figure 19.

Figure 21 is a side view of the crane assembly shown in Figure 19.

Figure 22 is an enlarged view of the crane assembly shown in Figure 19.

Figure 23 is an end view of the crane assembly shown in Figure 19.

30 Figure 24 is a perspective view of another alternative embodiment of a carriage for
a crane assembly in accordance with embodiments of the present invention.
Figure 25 is a rotated perspective view of a box of the carriage shown in Figure 24.
Figure 26 is a plan view of the box shown in Figure 25.
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present invention for reducing the weight of bridge cranes is illustrated and will be

10 described. More particularly, the trapezoidal strong back beam system 10 has a
trapezoidal beam 12, a guide track 30, and an end cap 26. The trapezoidal beam 12
includes a first side 14, a second side 20 and a top section 16 adjacent the first and
second sides 14, 20 that are rigidly secured to each other through means such as, but not
limited to, welds along their edges or seams, rivets, fasteners, adhesives, or clamps. The

15 guide track 30 is attached to the ends of the first and second sides 14, 20 opposite the
overlapping top sections. The end cap 26 is attached to the first and second sides 14, 20
above the guide track 30, so as to cover the first and second sides 14, 20 and their
overlapping top sections.

The guide track 30 has an opening 34 and is in the form of an open channel beam,

20 preferably a C-section beam. The guide track 30 and opening 34 are adapted to receive a
bridge crane component. The guide track 30 is made of a metal, but any other material
having similar strength can be used, such as composites, or alloys.

As illustrated in Figure 2, the trapezoidal beam 12 has a plurality of diaphragm
stiffeners 40 that are attached to the interior of the trapezoidal beam 12 and spaced

25 incrementally along its longitudinal length. The trapezoidal beam 12 is attachable,
preferably rigidly secured, to a support structure 13, which can be a building ceiling, roof,
separate superstructure, or a support frame. The trapezoidal beam 12 is made of a metal,
but any other material having similar strength can be used, such as composites, or alloys.

The guide track 30 can extend past the trapezoidal beam 12 so as to be able to

30 connect to additional guide tracks 30 through a guide track coupler 38.

Referring now to Figure 3, the trapezoidal beam 12 further includes a first flange 18
opposite the top section 16 of the first side 14, and a second flange 24 opposite the top
section 16 of the second side 20. The top section 16 is rigidly secured to the first and
second sides 14, 20 along their entire lengths. The first and second sides 14, 20 taper



-7 - Figure 8 is a partial cross-sectional view of the
alternative enbodi nrent of the trapezoidal strong back beam system
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view of the alternative enbodi nent of th& trapezoi dal strong _
beam system taken along line 9 in Figure”8. 5Figure 10 is a partial
cross-sectional view of the alternative enbodi nent of the trapezoidal
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Fi gure 192 §oasRENSRRCA bd§ bétv@@%embe%rf th?é firdf BAd bé@orma%dzﬁ&%s 9, 22

a crane 25assenbly in accordance wth “enbodi nents of present

i nventi orgnd the fll‘SY and second sides 14, 20, thereby allowing for the first and second top
I5  sections 22, 22' to be rigidly fixed together, such as by, but limited to, welding along the

first and second top sections 22, 22’ edges.

The guide track 30 has sides 32 and a top portion 36 adjacent to the sides 32,
thereby producing an open channel beam. The first and second flanges 18, 24 extend
down from the first and second sides 14, 20 to receive the sides 32 of guide track 30. The

20 first and second flanges 18, 24 are rigidly fixed to the sides 32, such as by, but not limited
to, welding along the first and second flanges 18, 24 edges.

The diaphragm stiffeners 40 are configured to correspond to the interior shape of
the trapezoidal beam 12, thereby ailowing the diaphragm stiffeners 40 to be securely
inserted therein. The diaphragm stiffeners 40 each have chamfered top corners 42, and a

25  centrally located opening 44. The chamfered top corners 42 are configured to receive the
edge of the first or second top sections 22, 22', depending on the orientation of the top
sections. The bottom section of the diaphragm stiffeners 40 are configured to abut against
the top portion 36 of the guide track 30. The diaphragm stiffeners 40 are rigidly fixed to
the interior of the trapezoidal beam 12 and the top portion 36 of the guide track 30. Itis to

30  be appreciated that the diaphragm stiffeners 40 increase the strength and rigidity of the
trapezoidal strong back beam system 10.

As best illustrated in Figure 4, the guide track coupler 38 has a shape that
corresponds to that of guide track 30 and which is larger so as to allow the guide track
coupler 38 to slide over the guide track 30, thereby allowing an additional guide track 30 to



Figure 20 is a plan view of the crane assenbly shown in Figure 19.
Figure 21 is a side view of the crane assenbly shown in Figure 19.
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19. 30Figure 24 is a perspective view of “another alternative
enbodi nrent of a carriage for a crane assenbly in accordance with
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the guide track 30, so as to cover the first and second si .
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first side 54, a second flange 64 opposite the second top section 62’ of the second side 60
and an opening 66 between the first and second flanges 58, 64. The first and second top
20  sections 62, 62’ are oriented parallel and adjacent to each other to produce a flush contact
along their entire length. The first top section 62 is placed above the second top section
62’ so as to leave a gap between the edges of the first and second top sections 62, 62’
and the first and second sides 54, 80, thereby allowing for the first and second top
sections 62, 62’ to be rigidly fixed together, such as by, but limited to, welding along the
25  edges of the first and second sides 54, 60.
Additionally, diaphragm stiffeners (not illustrated) can be inserted into the
trapezoidal strong back beam system 50 in a way that leave a space between the bottom
of the stiffener and the first and second flanges 58, 64.
The first and second flanges 58, 64 are angled inwardly toward each other.
30  Preferably, the angle orientates the first and second flanges 58, 64 paralle! with the top
section 56, as best illustrated in Figure 6. This first flange 58, second flange 64 and
opening 66 configuration substantially produces a guide or track system adapted to
receive a carriage, trolley, or traveling crane or bridge crane component.
The first and second sides 54, 60 taper inwardly from the top section 56 to their



As illustrated in Figure 2, the trapezoidal beam 12 has a plurality
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attachment means 76 is connected to the trolley 78 or bridge 72. It is to be appreciated

that the attachment means 76 could be movably connected to two or more bridges 72.
As shown in Figure 7, two substantially parallel trapezoidal strong back beam
30  systems 10 are provided. The bridge 72 is movable longitudinally relative to the parallel
guide tracks 30 of the trapezoidal strong back beam systems 10. In the illustrated
embodiment, the bridge 72 is manually movable relative to the paraile! guide tracks 30.
However, itis to be appreciated that the bridge 72 could be electrically movable relative to

the parallel guide tracks 30.
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The carriage 80, or similar device, is movable along the parallel guide tracks 30 of

the trapezoidal strong back beam system 10 and includes at least one mounting plate 82.

30  The mounting plate 82 is configured to travel longitudinally along the paraliel guide track

30 by way of rollers 84, 88, 88, 90 which are rotatably mounted to the mounting plate 82.

The carriages 80 bear the weight of the bridge 72 and the crane (not illustrated), which is,

in turn, borne by the paralle! guide tracks 30. An additional mounting plate 82 may be
used external of the profile (I-beam).



30 Preferably, the angle orientates the first and second flanges 58,
64 parallel with the top section 56, as best illustrated in Figure 6.
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displacement arm 92 is pivotally connected to the bridge sleeve 100 by two fasteners 102,

104 via displacement arm appendages 106, 108. The fasteners 102, 104 provide a pivotal

30  connection between the displacement arm 92 and the bridge sleeve 100.

The above arrangement forms a universal joint that provides the necessary relative

pivoting and lateral movement between the carriage 80 and the bridge 72 to at least

reduce the incidence of jamming of the alternative embodiment trapezoidal strong back

beam system 70, upon initiating movement of the bridge 72 relative to the paralle! guide
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tracks 30 of the trapezoidal strong back beam systens 10 as shown are
formed fro channel C-section which are respect
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to one carria ezlga:;amd 20gui de track 30. Additionally, the carriages
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system 10 are illustrated |n Fi gures bei ng
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profiles,,. 1 ncludi | -heam (or external track) profiles (not
illust rattg%gﬁ'dge Sg%verﬁgscar riage 80, or simlar device, is novable

al ong the par Rdfelengsi idenbwaglde 30 Figurdelt r@H%ﬁomd@Irat%%rQr'ﬂﬂh@@%'ﬁematwe
beam system and incluydes at | east one nmount i n& plate 8 30
di

mount i ng PIRREMEHT {rapeznidal slicsd Raskiheanesystery il 2didiThel qxlgeraéw%emh@drment
par alpel teHHegBidhl @FrISng?(baI%I( N Osé/s{e‘PrI I@rosrzq%r%lgprto 9Re Afdr PI% 6/%herﬂ58rg ment

rotatably mount ed nmount i n e carri ages

wei ght oftrapegoigal ﬁg@]g@%rﬁ@aﬂh@s@mﬁ@ of frigure 7] &)@Bphﬁhedﬁhe patnalteh giiigle tiacks
turn, bor I

olate 82 %arﬁ%tehteﬁga é@@L?%arﬁgH?%f ?]ﬁeaglpaﬁ'gg Qe {Pﬁb%@g"}%ﬁﬁ I)ra oieral's rong back
2009/ 065mﬁﬁy@@ﬁﬁo&#@@éﬂ&edwmﬁparallel alterrl%ltreé erdldimertithepeebidariseadds 50
86, 88, 338[_4 ncl ug er ed surfaces thereby enabling the rollers 84,

86, 88, (PP |crently al ong the guide tracks 30. The rollers

84, @6, 88, 9crhertrdpeds=dal esedrh G0(Hs 4 Blkbeidk 3nateg seelidd bg, §FII‘sft ﬂﬁﬁ»‘ée 58, a
The pl astic coat e&prol |ing surfaces_are provided to reduce rol

noi se of SERENY 8Kdp&0sapd a sggonganggb4.| 1he ton spolien s E@III}(tS@éIUFed to?he first

and second sides 54, 60 through means such as, but not limited to, welds along their
flange seams, rivets, fasteners, adhesives, or clamps.
The top section 56 is adjacent the first side 54 and the second side 80. The first
30 flange 58 is opposite of the top section 56 of the first side 54, and the second flange 64 is
opposite the top section 56 of the second side 60. An opening 66 is defined between the
first and second flanges 58, 64.
The first and second flanges 58, 64 are angled inwardly toward each other.
Preferably, the angle orientates the first and second flanges 58, 64 parallel with the top



5however, that the rollers 84, 86, 88, 90 need not include plastic
coated rolling surfaces. The rollers 84, 86, 88, 90 could instead

i ncl ude, f , steel rolling surfaces. Fur i
is to be a%?g@?%% that the rollers 84 _86, 88, 90 cotgF}g;Abrﬁg&)%mh&l
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25  strong back beam system 50. An additional mounting plate 82 may be used external of

the profile (I-beam).
Preferably, the rollers 84, 86, 88, 90 include tapered surfaces thereby enabling the
rollers 84, 86, 88, 90 to roll efficiently along the first and second flanges 58, 64. The rollers
84, 86, 88, 90 include plastic (or rubber) coated rolling surfaces. The plastic coated rolling
30 surfaces are provided to reduce rolling noise of the rollers 84, 86, 88, 90. It is to be
appreciated, however, that the rollers 84, 86, 88, 90 need not include plastic coated rolling
surfaces. The rollers 84, 86, 88, 90 could instead include, for example, steel rolling

surfaces.

Furthermore, it is to be appreciated that the rollers 84, 86, 88, 80 could be replaced



5| i nkage arrangenent. The nounting plate 82 includes a safety
nechanismin the formof anti-derail ment neans 82A, 82B. The

anti - der ai PEMLSs 82A, 82B are bal | bearings or si |
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the trapezoidal strong back beam system% The anti-derail nent neans
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arm 92 is pivotally connected to the bridge sleeve 100 by two fasteners 102, 104 via
displacement arm appendages 106, 108. The fasteners 102, 104 provide a pivotal
connection between the displacement arm 92 and the bridge sleeve 100.

25 The above arrangement forms a universal joint that provides the necessary relative
pivoting and lateral movement between the carriage 80 and the bridge 72 to at least
reduce the incidence of jamming of the alternative embodiment lifting assembly 120, upon
initiating movement of the bridge 72 relative to the first and second flanges 58, 64 of the
alternate embodiment trapezcidal strong back beam system 50.

30 It is to be appreciated that the pivotal connection of the carriages 80 to the bridge
72 could adopt a configuration(s) different to that specifically described above. The pivotal
connection could instead, for example, include a rod end, or other pivotal or rotatable
linkage arrangement.

The mounting plate 82 includes a safety mechanism in the form of anti-derailment



5The bridge 72 includes carriages 80. The carriages 80 are provided
for traveling along the first and second fl anges 58, 64 of the

alternate Lnent. trapezoi dal strong back beam syste

respecti veﬁ??@%%ﬁé‘l ationship and configuration of the@giﬁpiz%{)a/ggngo
and the first and second flanges 58, 64-ate substantially identical.

Therefore, the follow ng description, with reference to Figure 101 in
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the bridge 72 andthe_cranenépnot illustrated), iC , 1nh turn,
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rovided to reduce rolling noise of the rollers , , . ltois
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i nclude pragkiR KeAiRATRObbRAcHEN F6292 isUMbtAIR] dodihecBd to §Brid@Bsledfe 100,

could instead include, for exanple, steel rolli'ng surfaces.

Fur t her notsdllustratedsingdayse 14 pwhiehi iatwa, issaeureheconoetieddo B guds traek 30ef the
coul dnge tFa‘jo%E@ﬁﬁF’bem I?rQ%%/ 255 183PGH, %gé&/goﬁ%?%lcdnsjn@cgadgﬁé@%wﬁrAny

sui tabl e arrangenent sucll as, for exa earing arran
Exi st i ng stitable gradestpki, esamneaitiet majerial, weakl nussden doconshiuctiat efthe bridge

e b s Ah RNl e BT g el Bty BBfd 100y

bri dge t awblfestensmsii@@e 104 Via disldaassethirs gppebuages 1 06,9108l tTeerfastevers 102,

embodi mD’n1t040pfr0;[1i S a%riv% a rg:toningc\:/t%rr]\tbie%een the displacement arm 92 and the bridge sleeve

25 100. The displacement arm 92, sleeve 94 and carriage 80 are identical to that described
above in Figures 8-10.

Referring now to Figure 12 which iflustrates another alternative embodiment

trapezoidal beam bridge 70’ consisting of the trapezoidal beam bridge 72’ and carriage 80'.

The trapezoidal beam bridge 72" includes carriages 80', only one of which is illustrated.

30  Thecarriage 80’ is provided for traveling along the parallel guide tracks 30 respectively, as

described above in relation to Figures 7 and 8. The relationship and configuration of the

carriage 80" and the guide tracks 30 are substantially identical. Therefore, the following

description, with reference to Figure 12, in part, refers only to one carriage 80'.

Additionally, the carriages 80’ can be motorized or provided with a motor and drive system.



i ncl udes a di splacenent arm 82. The di splacenment arm92 is
constructed frommld steel, or higher-grade steel, generally from
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tan bal s ieds et PLABE AL Ol Eh co ks ek CansuOBtgn o re Prigoe
a trapezaidgak 100aMHY dislg8cdRentBiririgeis Avaary @&ﬂ%bﬁeb 8tnd bﬁ&@@géé‘@é 100 by
beam 12, and gw de track 30, wherein the portion OfQ{Sg1|Q§e tTack

t

that ext dWagda a&%rsﬂpapé%veaqlsm@%wqrz R arp@@afim‘i mnredg%teners 102,

sl eeve 1004 +OR8E §lyiv STt
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attachment means 76 of trolley 78 is thereby received within the opening 74 of the guide
track 30 of the trapezoidal beam bridge 72"

A hanger rod 112 pivotally connects the displacement arm 92 to the mounting plate



15The trapezoi dal beam bridge 72' consists of the trapezoidal beam 12
and the guide track 30, including all their structural elenents as
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The di spl agenent arm vot al | nect to t brid sl eeve
100 by v+ Agtigiart Hosting GlIEGi ey Siolcate hib. AL RIh 20 1 5R0s the
108. The #igplaeaeeht 40292 1@&,@@13@6&;@1@ votal connection between the

d| spI acenment arm 92 and the br e sl eeve 25100. The displacement arm

sleeve 94 RFETEWNIAERFBOeE E3118enbhictdiustigte ARethaeatenBle ambodiment
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paral | el lcheahes t132cke 30bstaniiwiyt |dvaet|<yal aShdescre| hed faioviagi degcaibidn, oWwith

to Figures and 8. The.re on onfigurati of, t he
carri e Bis"e BRI e a de % es reBrSiay s ShiFege T3¢ tunk peains 132 can
Ther ef or eye &tfecHeal tb Q¥UPGoH HGEILPE bpé,suiﬂaéé\(fs%ﬁef ence to Figure 12, in
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2009/ 065%%%%{%%9&% Bk B sy 130 and Haedg@@r lbggeon%%ﬂﬁ’ﬁur@' Slhtes3f36.
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trapezoi d‘aﬁaur@ﬂﬂcﬁﬁ@wwl@meym@mrmgdwd mauritind ekatest 136 dde nooenting plate
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5 Th 8 b t he t of t | dge..
22" and (e S BRBIpRe of pieigeb af Biy-bae iz MBS il 4o HEAmy S Haned
paral | el guhdetheraedsoBhe I%a@ddBﬁ'@l@éstWﬂbté@linﬁ@ir@ 182 T@’c&ﬂag@@%ti
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i ncl ud | i f h t | ate 82
el udes TaeoalERy PiE a2 T4 iR gihs BrioR nubie P Perling s &' sins The
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wheels or sinmla whi ch ensure the carriages 80' rennin eg&ae wi'th

the gui dd4gr %‘ks“%t%?e fRereciaigrb Aveaer. 4hatghe f@}kﬁfk 18Bati &y 4peed not
The antijqgif bra%g& cas@a;rg;ﬁ.%gn dﬁﬁar%eér eTHY RYiEAE Y38 0185 eveNt 4 gh@oum instead

trapezoi dal beambrid . ane crashing to the groun
event of ifciideufer eamme, steglirelling 8urfa@®, 88, 90 or ot her parts of the

cccommadate + A0e(etiEnd bl *EREMeR aatey FRRuARARA i el pat: driipent
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antl derailment pins 150 are provnded to prevent the trapezoidal beam bridge 72’ and
crane crashing to the ground in the event of failure of the rollers 138, 140, 142, 144 or

other parts of the carriage 134.



30The trapezoi dal beam bridge 72' is adapted to receive the trolley

78 therein, with the trolley 78 being supported by the guide track 30
of the tragﬁggiﬂg@% %eam bridge 72'. The attachnent neans 76 of

trolley 78 § & y received within the opening 74 of PFW@%‘W’H‘&WI
track 30 of the trapezoidal beam bridge 2 . A hanger rod 112
pivotally connects the displacenent arm 92 to the nounting plate WO
2009/ 065183PCTL,AU20081001731 -19. 8 whi le a pair of cabl 114
connect the. di UST ASBRERTCL! Ay Bantitlshd® ok Seftiiet@eSripuiiatks" can be
pl at e 82. mbbieh angedonimeddié2hprasediddibesaibridge 72ane@in. the displacement arm

di spl acenent arm 92, a pivot post bearing 116, and a pivot nut 118. A
rol l'ing pl3¢ BRVAabperrneciaskion BrdeseRaYAR oaripssdravel hangenlaies 199 s best

112. SRefigndtidi€a MONgles Mugues, Archon (i %@éclﬁwéérﬁ%e%t&netanggge sleeve or

al ternative enbodi nent trapezoidal strong back beam system 130~
consi st i ngooes tianel hargrszth&alTheckiiddsr Blegee T2’ crosed trewelr hanger 1158 iahsasrely

i s adapte r l. LEgl .l- J iwely . onl
one-of i oserEET fle FH80 §aBR4R0H e areERilRl S ERIBER? MRl gleeve or
t he carriagss tt3dlhadgehtsa isleastucta framesteelb rgrduitableyyradesteet @k any other

Therefore he, fol |.ow ng description, w.th .inyreference to Figures
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I
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travel | dhgitridde eigeve cllaspgp travel gwanger 468.1 Aoplaralitsaf byt swigwefl62d$ lueed to
138, 140, 4. whi | t t '

136, Rol 1<etLietay iR S B EERich BRI ik 7' RnTBHRAG HRe B ross
whi | e t hdravel hanger148, 144 are positioned on the other web of the

| - be 132, as. best illustrated,i -Lgure,14. The carri 34 be
Lhe el gt of TTRAARFAREITISHN SERAT /T SHAPISE erkig e nElenis asin. wih the
i 11 ustratielipy 78MHedy $ebpoBH MyttHe Guideardtk 3Wyofithe trap8LAaB b3 bridge 72'. The
Additionally, the carriages 134 can be notorized or provided with a

h
mot or  andti@ehment (neaam76 of trolleprdrtberehyyeceived WEhinghg opsging1oof hexguide

144 i ncl ydey deei 198 894825134 lheBRABIdES7 248 thereby enabling the
rollers 138, 140, 142%5 Z;L44 to rﬁg!FI' effgl'lci ently along the |I-beans 132.

The rol | ers 13&g disptacenant aim4 52 icpivete pternecedto thermbging pdades 36 by way

Il f T t] ' ,
oroviea '8 Pateee 165 Msthanauf, FEFhESdshl e 1Bg Qo Bies 13 and s
It is tophetayeeaicattedhe mowetirey platdsat’ttblyevashieret?) di@8ocl AGts 1722Mallviakle
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sur f aces disphcammaarmg 5pliepiRothRP chmed diste the HROEHYstMEBRANA BVot PodtBearing
formof anti-derail nent _

180. Additionally, cables 182 connect the travel hanger plates 156 to the main axle 168.

25 Referring now to Figure 16, another embodiment of the present invention comprises

a trapezoidal strong back beam system 200 comprising a trapezoidal beam 12 having a

top section 16, an inwardly tapering first side 14 and an inwardly tapering second side 20

as described above in relation to other embodiments. A bottom section 202 opposite the

top section 16 extends between the first and second sides 14, 20. A top portion 36 of the

30 bridge 72", which can have a similar configuration to the guide track 30 as described

above, is secured to the bottom section 202 of the trapezoidal beam 12 by any suitable

means known in the art, such as, but not limited to, welds along their flange seams, rivets,

fasteners, adhesives, or clamps. As described above in relation to previous embodiments,

bridge 72" comprises an opening 74 through which attachment means 76 for a lifting



30 pins 150. The anti-derailment pins 150 ensure the carriages 134
remai n engaged with the |I-beam 132 of the alternate enbodi nent

trapezoi dal strong back beam system 130. The anti-derail nent pins 150
are provi d@ff)%(‘iww’%é’i?ent the trapezoi dal beam bridge 72' PQH&”E@%‘E"”
crashing to the ground in the event of f&fi-lure of the rollers 138,

140, 142, 144 or other parts of the carriage 134. WO

2009/ 0651 3PCT/ AU2008/,00 IS cenent arm 152,
whi oh i3 TR hEERT | (U SHACORo0f MEals [RApBFCeqdna B oY Alia 2gd th nside

accomodagfthkigidye FReagiddatitpapdiel dge 72" therein. The di spl acement
arm 152 is pivotally connected to a bridge sleeve or cross travel

hanger pl at es iseMzedimat shpwndh Figuwe 1.6ncqrrmgfmeésa pair ph gpanalel, \ippesd apart
in turn, S%Lﬂdé %Hksebdéi ﬁQﬂﬁg‘Ftbggmt Softielr LALR \;pi#)\ﬁﬁéé %xt‘é?na{?gﬁk@ﬁﬁ d tro?‘fﬁrbnmg

hanger 1 The bridge sléeve or cross tra I'S secure
connect edirapezofal guerisbaokdelansgystdm: Arillustipled o B@Ur&ot&mmhraptgeldameam 12

The brid f

ool AT astingBlivge bt ilag] BRHTer Ato ' u AR 19 Bt A S soaged
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or o oss. haaage weRb briRg kroa kAl e Fareh bR srane el e Bh e um

sl eeve 0rb&h@%§' thé aa@uel@m@&aa{@écﬁstmonﬂmé@% &hfe 106 provide a

pi votal connection between the spl acement _arm 1 and the bridge
sl eevid or crod¥ith f%t@@mﬁémg@argfyaﬂewnpﬁ ighirgl i7s gaeff carEpge 2pR opmpeses af least

Lo the b oyl Bl shy AR e @poniert MREEAHIRGe 208 A EES o Falr of
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t her eby rteeighedhiot theibnidgd@2opeiiutgs, &4 delsctite |Glﬂturdﬁ3rtdé&ﬁ1 kbeRW. Bhct barriage
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ondat o PtedS FraBls R s L o s BB s St Ak s of ol 208,
The mai n 2l 2146840886818t DPOUDD rhR@atiP Hdfuhn sﬁ'a%ta%ﬁﬁllﬁ@tlda‘? orientation

pivotal ly secured to the fmounting plates 136 by washers 170 and | ock
nuts 172.to g molRting Ripigsdss. Mhowfbr%%@u?ﬂﬁo%%@ 222taie 8at \isiblernn higurag?. the

pl at es 13a¢ra%§@n%nl?b%ﬂé r&%%&s%ﬁ@sarﬁ@%n%ﬁghﬂ%ﬂﬁ&%la% %é%lfegs 208,212,216

pi votal | y corinect ed i vot post via a pivot
180. Add|2t2iOoEﬁaIployl,tlonadbbegnambaﬂmmweam@fti’reagmde h'anlgéﬁtl pharcé@rslzﬁo t2d4,

of 118 pAabe e Brs e R il B 1o, EERE 7o RIS 20 g BRBRHIR four

system ZQﬁsrsaufrpm!Iess rEGch ptairammlaialllebemelﬁmeMbwghawgbp section 16,

an i nwardly t r de 14 and an inwardly t secon

e 20 a5 de AR GaLAYE Db (VIS ORI SRS OB° B1 HEve BN IRFEA A oA NG o
section ?a%gomo(sd oft he WeélD of 8t ILIdhrd.6 wme@e%oe%%ems&%d 'ar[%lr 8néhd
second sides 14,2 A top portion 36 of the ridge 72" whi ch can

have a sirfiarar2d dnmotaabiimeimtedinaeubptanially haezkor@@ aiientadion te Bagh mounting
abovegs |%|a§gq%ed to the bottom section 202 of the trapezoidal beam

2 by any suitable means known in the art, such as, but not limted
to, wel ds al ofd§jetrblésrs 2ﬂ8.821@b2§%82ﬂ31 2ﬂ6\%ﬁ8$22®a%22eﬁéﬂsanawan$nemﬂhe

cl anps. rib odi nment s

br  dpe’ 7271 EEPBRY Gl 1E SR BR S hRVEN A ocHRRS R Be R atpereral

for a li fofebﬁggs,%ﬁﬁ@ﬁ/rﬂﬁﬁl%@t’é’ﬂlrAlUB@&&ifﬁﬂés??élee{ Edlllng sig¥acee. ext ends.

The attachnen ans Ls,connected to a trol bI e along t

Thsi de. of 't ho ThPDgae 73+ RaSuREYds Pk Cubhde 208 v e nant ruags and an

shownpi n eﬁr@é‘f@mlaﬁﬂlfe@iﬁ)ﬂhbff@% 8f Pdiain Hlle PEE akteRbingTRAGEh ARAFilotEdIN Sured

tracks 204 havi ng 1-beam profiles, which provide external tracks for

atopru mﬁjnountmg plates 136. The displacement arm 226 is constructed from mild steel, or
higher-grade steel, generally from steel plate or steel strip, but any other suitable material
can be used. The displacement arm 226 is pivotally connected to a bridge sleeve 230,

which receives and is securely connected to one end of the bridge 72”. The bridge sleeve



5 trapezoi dal strong back beam system As illustrated in Figure 16,
the trapezoidal beam 12 extends substantially perpendicularly

bet ween, orted by, the parallel, spaced apar |de racks
204 via reggégﬁw¢§%§arriages 206, or simlar devices. ﬁg%gﬁ?W¥ 8&?
206 bear the weight of the trapezoidal t%m 12 and the crane (not
illustrated), which is, in turn, borne by the parallel guide tracks

.204’ t hus2§@ﬁ%%ﬁc@d 99;% g tab?eoy dlé étS% %@? ottt?e éﬂit%ﬁ%ergzaYer%Yv The

in Figure carrlage I'Ses a ona froan I ng p
136. Int uiisplaearlmedt aemi26 wpivotwy rcoangm:té@ﬁo ﬁmmrdme@/qomo bpfast@aged02

t bst L t 136. At | t
Nt | g B Pt thel iRPARE P Bt P B Ahsage e T EoAreedes 248, The
conpr i se( fkstedRrHNODNipAekide’ 4 ﬂ|MtQUQ§hd@!@h&h bb%é@“h@@tﬂs acerREt 4493 .an@Sthe

described in further detail below Each carriage 206 i s novabl e
| ongi tudi Ad98ys1e8nd3G.t s respective guide track 204 by virtue of

rollers 208, 2fg m%i]n2 xie ks @é@ota?l}%ec@r%@ to%%%hrn?étﬂﬁnﬁgiﬁe(%t@?@gvﬁﬂw Wlsiers

substantial ly vertlc orientation’to the nounting p
Al t hough 14 either sidg of 2D mapiing péata dt36vand bﬂc&lngmlﬁs duiReoriihe otteide of the

ol 1 or's 205u e Rshd 6o it et SRR rdare oo Aot g Fosidlhpniyies
t he gui de136 arka R4t pord 178 kkiengingXdm Wmam(hxﬂelﬁsB masma@@ﬁemmﬂﬂ% is
T e A e e PATI g
Each car réza06e #0feffovit BES (LERBRIEISRSstRMusAr nore end rollers 224 that
abut and roll al onggt he edge of the web of the |I-beam In the

enbodi nent i | IARRENdRgRS 232 Siver ther displacemenkasn 226 3 gepotadly amiejted U-shape

mount ed ig, [ ; ' ' '

2501 at e 135 001Bh LA Rat o1 TS Aol S clito'u3s BRGT)ARPHLptbecond
222, 224 eyais pheaadaprmmgage @33 pivotelyfadinhecied o dse bikdge slbede 2Bdby fasteners
rel at| on {@ previ ous enbodi ments: deep groove ball bearings, plastic

or rut?ber oated rolling surfaces, steel rolling surfaces, The bridge

72" :s coupl ed nﬂgmb@aebrrﬁﬁgfﬁwag’e‘o&ﬁ@awha’e&aﬂio&ﬂItwal@lmfde%thmnéﬁéssaﬁ,d’emﬂve
30 el ongat.e nenber the for I N ax endl n
o b vor YA Pl BOYHRE TR o1 i A RASeE3800 G (1 Biscaro e flud

arm 226 lrﬁoﬁ&f‘&tthlé(‘én%%?éfdém BVdids fpin®flng, BArtRLIBRG UPER HlatfigeBbvement of the
generally from st eel ate or steel strip, but any other suitable

mat eri al WEEepHE" g?éa"ngrﬂae arass aweemlawozﬁ@ Paradiel gtigel tya@@n%%toédhe
t d | ted t
bne . arPeRoREl Suiha i ERteh A0 R0C e Vo o Y comneeted to

2009/ 065183 PClVig\tiiod spretast thatthe 28®taliconvestsinrafthedarfinges 206/to the bridge
i tabl s t L, ,

ai spi acerrent ol op Bl ROt 56l i BRL BBl oo 8 aove, Trosgiyora

by fast enensedtth ed:uldild?{rstéacddooéxérhﬁledlr&:pltmcam%nar or aer pivatal or rotatable

di spl aceg.e[zt arm?é)qpen ages 232. The fasteners 102 provide a pivotal
connect i JA*P}EE ALBRIS AR i spl acement arm 92 and the

25 In some alternative embodiments of the present invention, the carriages 206 can be
replaced with the carriages disclosed in the Applicant's International patent application
publication no. WO 03/101878 the contents of which are incorporated herein by reference.

With reference to Figure 18, according to some further alternative embodiments of
the present invention, at least part of the first and second sides 14, 20 of the trapezoidal

30  beam 12 comprise a lattice or cut-out structure 300 rather than solid sides as described in
relation to previous embodiments herein. According to some embodiments, the majority of
the first and second sides 14, 20, apart from solid ends 302, comprise the lattice structure
300, which allows for further reduction in the bridge weight whilst retaining sufficient

strength. As described above in relation to previous embodiments, this embodiment



5bri dge sl eeve 230. The main axle 168 is pivotally secured to
each nounting plate 136 with washers 170 either side of the nounting
plate 136 and | ocking nuts 172 on the outside of the nnuntiqa glates
136. Main QVUPSEErs 174 are positioned between the nBGRAUAYSBYEHes
136 and a pivot post 178 extending from2he main axle 168. The

di spl acenent arm 226 is 10pivotally connected at the first end to the

bt ot | Db Pl helidts YBiatfRea RRE R afd shed e A Biapole tnebridde P2
di spl acenmgnd d@rpm%%ﬁgﬁgmnawiwﬁ tA¥efapedoilasiaipe 12 oRhicH k&éﬁbis‘éfbesp#gbided

that the first end i i vot al lé connected to the pivot post 178 an
second enddapentysricahplsainmigel helathcs sirugtuig 3hnect ed to the bridge

sl eeve 230 by A&astenehbe Pr?ati\/ﬁto the eﬂ%cﬁﬂ@ﬁ%%ﬁrfﬂﬂ@ﬁﬂjg%ﬁgégﬁgﬁe 72" is

universal joint that provides the necessary relative otih
| ateral nowdiedrenddat sieehplaies 3drare suptded20 @ndreottaniadgTdom tugleote sedtioe 202 of

e oL bR BRSPS g camen
rel ative amn t$&dpseralitgethegificteas daskivbed @hood desaﬁﬁefia@%piaﬁ@ 304 hforming
strong back beam system 20Q0. ., It is to be appreciated that the

pi vot al %ﬁﬁ@é‘?l”ﬂ)ﬁgﬁé O{T]WQCEEQSPngeS 206 to the bridge 72" coul d adopt
confi gurati onRéteffrar f6W tb ¢i§dge§ 19P2C I SR ¥mEBSiaidriP A 1RO PY&senl Mvention

pi votal connection could instead, for exanple, include a rod end, or
ot her Ihi eBprisss 3 ditiag ansembin RaG comnrishgendricge 72" h Wieh can thevaz siplar
enbodi ne : d r i i A, e ey 0 ; :
repl acednévf]glﬁaﬁqgﬁcfa&r fﬁ e'sdé(;:@(e:{( oés:tje?d %\% ?i%h%%?@g%t &s?é‘g“&w to previous
| nt er nat i @mbaddipentmn bridgel 2'¢ acinpriseadrn opatingnd man WWoetddd hesxs thrbiegh which

Fof er oncetias e p@ehs B DR S B e IR PSR mepngis Srhlotedto
enbodi mentlepf78 (shown eis Eifuré My endviable, alaig treawkideasfithebritige 701 rat dasntbed

secong Si cLes 14, 20 of the trapezoidal 30 beam 12 conprise a lattice
or cu1 - ot°%¥Pructure 300 rather than solid sides as described in

relation to prie PuiSocRmBACLHTRM A FRRIMES 19-2AceRTHis88a bairsPPRrallel, spaced apart
enbodi mrents, the majority of the first and second sides 14, 20, apart
from sol iw%tﬂad@@dﬂ ke i-Beammeofilgs twhish provida exterrgdbackshios | tap Irewrng
for furt e I ORI i gl L i nj :
suffici e%{dgtg r%ﬁg%h.R%Imc?tér?g&}uf)wegg%g%%gg%'\rlvg%a@dg%e?% p@rxei’!%}dgussubstantlally
enbodi nemtespendi¢yarnidiearand iINQURBHEAIRS TBIRCAIAREO8H 8p4rT §dide tiz8ks 204
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t rapezoi daidgbe@n 42d thehtrahe qpot idlsteatd®, phiohi ideit tad), aoemd by eid peallel guide
el ement s 0 984! BLS rSihing B Hige Srane

With additional reference to the enlarged views in Figures 22 and 23, each carriage

306 comprises at least one mounting plate 136. In this embodiment, each carriage 306

25 comprises a pair of spaced apart, substantially rectangular mounting plates 136 each

having an aperture 307 therethrough. Each carriage 306 is movable longitudinally along

its respective guide track 204 by virtue of rollers 308, 310, 312, 314, rotatably mounted ina

substantially vertical orientation to the mounting plates 136 via respective shafts 316, 318.

This arrangement is most clearly shown in Figure 20. Shafts 316, 318 can be in the form

30 of threaded bolts passing through apertures in the mounting plates 136 and secured in

place with bolts 320. Bolts and/or spacers can be used to maintain the position of the

rollers 308, 310, 312, 314 along the respective shafts 316, 318. Rollers 308, 310, 312,

314 are positioned on one web of the I-beam of the guide track 204. Each carriage 306

comprises projections 322 extending inwardly from the mounting plates 136 adjacent the



As a yet further alternative to the enbodi nent shown in Figure 18,
the bridge 72" is 5 omtted and flat steel plates 304 are welded to
and extend fromthe bottom section 202 of the trapezoidal beam 12 to
provi de a WIRYOFHE trol |l ey 78 conprising the di spl aceRERAUANRPAIZH
dependi ng therefrom as descri bed above t4fts on the flat steel plates
304 formng the track instead of the bridge 72' . Referring nowto

Flgures 19- 21, n er. e nent of esent i nvention
conpri ses'H4efs %Oc% é)gai?eggg Wt@ﬁﬁﬁ%? §XRGINRTHYFDOYS! onemb&{tla%hbeam

have a S'B‘Fthé‘?u@@'ﬂfa’cggbﬁbheﬁcf@séﬂiﬁd&'&ll!rﬂ@nwlé{%gt@Qrevéﬁtd@?éﬁrﬁéMthe rollers
above in relation to previous enbodi nents, bridge 72" conprises an

openi ng 7398,318n3 liddiMsansbtherripeche cariaggh 3ARIfe e adtedack 284ns 76
for a lifting @&W&?fl{q@ B 9&1@ n@%fs@%% BPm dé?‘o r%ﬁ%&t‘%)bp%{\d roll

trolley 78 (shown 1n ngt e|n3|
72" ass deslong Hmjedgﬁabee web of theTheaenbldheembsiment iilmstrFatQMrzepalleﬁ dee

conpri ses | | el paced ui de t ack 204 havj

" boam prioneRas inf BRbH nG eI BR ShndRntayHec A uel &Eaonin kath Mbunting

bri dge cr;aama@wn&b lideiotier 224 &t guohesndlé-tRd mdumingpi#lga 382" ext ends
cuIarIy bet ween, and is supported b t he

substantial ly per

paral | el , spac ’gﬁﬁ'fst:J’QﬁJl?’dQ Bl ack4 o guidy TQE‘%TSrg(%éd@é‘t'FG %é’rnb’l%’&e@( the
306, or Sﬂoﬁé\klﬁ{; éieaégﬁ%em&v%%rﬂe%ﬂ%ﬁ t%o;?reb%% k?od’f@l'eﬁf%t d¥eptdi8ove ball
bridge 72" and the crane (not illustrated in turn, borne
by t hié pdregrings, @Jaweortmbl@«@com roflimgssuriaces,rijeel fbhhh@lgéff%f?%ne

Wth addition n r

each carri agquﬁéﬁ dg'é%% Esfsé[s’cs)aé &{ ﬂo‘%@% uﬁ%@ﬁ’ﬁéng ?%I%@%@T%ﬂ%ﬁﬁ%QZﬁ
enbodi nemlvotaﬁ;claemaedltagaa réﬁxﬁecta% airmg:ate sesmbepai theoforapat ed regraraxle 168

substanti al. | t.anqul.ar nou 136 ach h VI n a

3071 hor eoteHARSSRARH R AR B6 T pa R AT 228 o ARl e
its respeeim Vrﬂld@tééiebrﬂf@r@fg2z§HbQ%ei\/gé:ﬁél@llyoﬁorh@iéefb‘s@téﬂ&&xeé’?é@lp Bk any other
314, rotatableé nounted 1n a substantially vertical orientation to the

mountling itabedNategalsan beusret (Fach dnplpeamensarmsded ismiyatally cafngsinsie the
|'s most qirRRel7y W%hb%ﬁ!dgi BY SectPely SHAMdtePitPoneddif SaRe Qﬁdéé‘?i NeA pair of

form 30 of t hreaded bolts passing though apertures in the nmountin
pl at es 13boHltlgrsséddasel fon ephapte, walded ol a pasaie! apangemandicoeagipsiderat the

314 o ongy PHE T7ochangiefd AepPat i 1} Eifes P8 R5teurhHigdey, gach

are p05| tshonkiedr 324 creenpsies Gf sty inbibanfooh dflea guti-dept platek 320 dveldsacto an

rounting PraIee Baesdr ST Pao Eard Subel oRe G ameReR TR bR P goch end

24 - rol |tﬁé©o€fb$ receklng alfasteaémozPrnOUh@ofbnr@asafﬁa@ E&b@a&pm\sﬁmurm 226 is
above one web of the I-beam of the guide track

ant i - der ANHBHCINGEES 1@ 8 reRactR SW%FI?}% RY fﬁﬁﬁeﬁeﬁ%" P%Pﬁgw@ngé‘gougﬁ%’ther
312, 314 s@dladoftthé'a%}cp@éc%n{d?@ af226 28RN 4Re Ebé’r‘?&ﬂe@% Sé%ﬁj@né 6%pgg‘§26 The

Each carriage 306 further conprises one or nore guide rollers
t hat abutfa%iﬁﬂeﬁsdq? PBvigiecnpivetaé cetretion btelﬁ@e@mtﬁwemlsmla@ememe@rm 2261 angidhe

e”bo%'sne%thowde\'%ﬁ%@l)ﬁqe f\?/é’%'?ﬁ pkcg&'fjﬁmgrtﬁ%{r%reﬁn meﬁts ﬁ\tei%?el?{tﬁfes extend

nmount'éd in a subStantia orizonfa rentation
pl at e 136hmiugh tlee Gungtreof thiel seppla@ 826tanelae paie ptiroals atrbeusamsnbln thept @l sam@e rod
136 308

) he r.ol |l er 3 4 and |de r rs 224
can i ncl Basseh T RIcH FPRRsmall g 220 abd L e en i i el at 1 on
to previous empedhamnixies HBeaNBOPMAe hein omahmredms amldaffé isec@red to each
rubber coated rolling surfaces, steel rol]] ngf surface
mounting plate T36 with washers 170 either side of the mountlng plate 136 and locking
30 nuts 172 on the inside and outside of the mounting plates 136, as described above in
relation to earlier embodiments. Only locking nuts 172 on the outside of the mounting
plates 136 are shown in Figures 19-23. Although not shown in Figures 19-23, as
described previously herein, (with reference to, for example, Figure 14), according to some

embodiments, main axle spacers 174 can be positioned between the mounting plates 136



The bridge 72- is coupled to each carriage 306 via a pair of

di spl acenent arnms 226 pivotally secured to a respective el ongate

menber in the formof a nmain axle 168 extendi ng between the nounting

pl at es 136 WOTHEY#iS833l acement arns 226 are constructed f PEORAYRN08/001731
steel, or higher-grade steel, generally-25.om steel plate or steel

strip, but any other 15 suitable material can be used. Each

di spl acenent arm 226 is pivotally connected to the bridge 72- via a
shoul der 8PdadaERAENG P&@Eﬁ@%‘t@@- t dheotierlagement arms 244 agepivatatly conngaled to

of shoul d , 3 : i F r.aklel..anra

fo oach s Jeoai s RLspod 178 I a ik Post Boihel 185 AL col B4R of 2
19-23. Aslubticated iptesticduske. 23, each shoul der 324 conprises a support

in the form of i-dr | at e 326 wel ded .t n.__ 20 underside of .
ench shoul der SOt BBr lognd Al but dhithalies Beietesn e
t hereof fovotirecand/latgabmbasihemnaretd®en the ddreadey BO@andtHeostidgea. The fluid
di spl acenent. i ivotallggconnected to a respective shoul der

arm 226 is . . C
324 by fa¥P %pg%hfoazraé;&e t RYCIHRIBNGIN e PEFiCHIaglY ¢PopfINiipkng movement of the

di spl ace BT M B2 IPAR: by AREIVERE thd Parfiél "the lifti
326. Then?g%sgteners 1(|) ?ovi de 'I;@pi votial conng%tion%lﬁdgﬁkr?%tﬁemmg

di spl acenssemdiyPGh 6 \reitire 487 tirsugheatuepentmplale 1BAellews sigcigntmovement
Accor di i , . ,
ccordi ngydto. SQHE ”%epggIﬁ'gggﬁ‘?legé%g“)}z?p?PBpr‘:%?S §¥4 Sﬂaqw%qéﬁéé%l{whgaﬁt to the pair

| ength of the”support ods™ are"use
si ngl & r oof disHaesmeniiramgl226aat tiie spheae batveaenadhmsPaslidard324esipeet fov éitting of

support i The main axles 168 can be in the formof threaded
bolts an§g§tjr8”§5ézgtt%ﬂ1et%ndegfcﬁr}(nounti ng plate 136 with washers 170

ei t_hgr si de OIlt i_egmb@?p?rteicmedﬂh?_tmeﬁﬁat?wn?ggwmtgéeamggé% QG%mnebh@ge
i nsi de ang , out si 0 e nmounti | ates ,...as descri bed above in
For at i on 1 _%%jq* ?g?mec‘r%@awr%@ﬂf\%d'?%ﬁfvw Bk srgcitely deseriRad ahqveoliba pivetal
of the MusmhbBEbrPLElGInstSS FbEeRAABR, intIfdeOH 68 eﬁg,‘ 8B othRk tpﬂf(&‘ft}ﬁ*br@@fatable

shown in Figures 19-23, as described previously herein, (w
r ef erléncdinkage popngsmamt e, Figure 14), according to some enbodi ments,

mai n axl e spa : [ty e ' t-£s,
136 w0 20001000 7agbie Ao 00aRE: Sgne i BBLIES b2 BB bR . the
post 178.afdleenatitiopédtrepernidalistron@Bécliavenrpsysieml day bearseedatittthe embodiments
respectiv i vot_. post 8 via a pivot post bearing 180, which can be
in the f(??'%&gf'ﬁ)g’d)%%? i?gétéed pl asti c bush. The above arrangenent forns
a universal j @ifotththadriaioe e theenihlimestIhawy if Blgrés/ €9-23 iIPENsRiH IRFigures
and |ater %In%ér?v%rrent bet ween thﬁ@carrl ages, 306 and the bridge 72".. ,
The Pui #9lt iIoMIDEMPREIMETH hgdBaERsasBPlAURamRTEes g tdgei2ariayingropalr

initiatingsABMRERNS2DbrdiedPhi S84 grid' fcﬁzrgﬁﬁ%?gﬁiﬁpﬁrté‘,’?@sﬂé’citi%%lp{/acement

relative to the parallel guide tracks ‘ rfting asse _
300. Ape@F@2807aresRasyre eacnoedOn es dgsyibedabose. Hpwever, inthisianinastiment,
novenent gui r I | 3

provi de ft%zr; rr’iac?@ggﬁ #gaﬁ?é t1 g@!{? %@B\g?g/aﬁg%g% C%Sg B?’ﬁé%ﬁﬂﬁ'ﬁéﬁ%ﬁ%ﬁé@gﬁgm any
t he spaceubatleeeetat, reeick resuhide tensti2sted! gpade Ho40f ilb this@ndfodirhent, baklofyhe

78 ta.th ri.dge, 72" 1t s be . ciated that th i al
Conndst | SOBPERIEs 75 apasidn e SR 9h Skt anmsfd Y7 tough
conf i gur athiehmthedbrdger BNt pratrideatio sew fivstal donréeserm bbe@d sHNddrs BRa to the
pi votal connecti on COU!;% |Jilstead, for exanple, include a rod end, or
ot her  pi SGPHACERETE HRE 23Pe | HSMAMEHEE Plate MG @uhE CUtside is nplakyEhathdoes

enbodi MembE cSABMEL bR apklUfees 19-23 show a plain bridge 72", the
af orenenti oned_trapezoi dal strong back beam system can be used with

t he enbodi nenttdoRGRIRMEAPESG @RS SOMPLiPIBY PXOL pPdtAdF Byhavcar sauare srasssection
EroodyTess OO InFIOUER015CEAghS ARNDL oA Eoyph Bl doss
havi ng aspdalignadBhapesulTterefo®? 4loqpgate mechbars ¢88 hreefixkd @theithan al the form of
pivoting main axles as described above in relation to the embodiments shown in Figures

18, 17 and 19-23.
Each carriage 406 is movable longitudinally along its respective guide track 204 by



25 mounting plates 136 on a side closest the bridge 72" conprises an
aperture 307 through which the bridge 72" protrudes to all ow pivot al
connection of the shoulders 324 to the displacenent arns 226. The
mount i ng pMQR WOYBBE18En the outside is a plain wall and d8E¥T/AN2108/001731
conprise an aperture. Elongate nenbers l1&3, conprising pivot posts

178, have a square cross section 30 and are cast with the box 402.

El ongate nmenbers 168 may however have ot her cross sectional shapes.
Ther ef or eVirde ghigdes 39&%&@ 31268 1hretatgblemor ateddn asHastantialtyverticerarieptation
pi voting t ' :
Choun 15, B oaradifiaBiee 196 | BE5SFINE shans 316 L85 eshBed ABA. Welkting
| ongi t udi platesy! 3 @hgitﬁ&@id@e@ﬁjbecas/(é)oglﬂ(]%:oimmrsb Pedubas 408and collars 405 for
2009/ 0651 0 31 - 26 - virtue of rollers 308, 310, 312,
314, rota&ggﬁg&ﬁéﬁﬁgggkgg%é'substantially vertical orientation to the

mounting pl at %aclﬁ@arﬁfa@ 465 peaplises sthedst snd hnti- d%ﬂeﬂlr@é'\td:@ﬁbém and in this
above. I\/bunél plates 136 0 k;t]her side of the cast box
conpri se Pl §aéﬂ?§ Rdtiasraigpentspempers 4% e meurtRdate an yggersgjpgof the

SEach carddseBex 409 HERERMINSEMtiR P\&@@ﬁs@@ﬁ’ e/ s:&@éﬁhé@%@ﬁbdﬁ@e@o&%z is
and in this enbodi nent a pair anti-derail nent nmenbers 408 are

nmount ed teAshwithadestdiage rmmbwé%gta pogtagalpesndad aowmmrngrlspngaa edrality
136 on ei a 4 C

R L L S R
pl ur all t ;armfaréi-dmgdmwapenﬁoarse@omar@ﬂxédutct fivs shaseboelinberd 9 wiblufasteners, such

I t d .10 ti.-d i t nb
700 or e e b8 pofte (AR SerBl RRAERCms s A o Bbss £ Bok F A AZBRE & runs
and bol t syenfsibse dfﬂ@lwém@ﬂth@eﬁbamfﬁb?g m@@pauszo:aabdi aPkatéd 424 tahaéhed to the
abuts or ru se to the web 0 he |-beam of the guide tr
Sod and B2 b 4o sty NS it Resibpnscbeneaib e Heb LGS hesamith arevent
i s posi t'@?ﬁﬂné\ﬂ%@ﬁé‘ro‘ll@@ %b?;% §1I2e3#4 Qﬁ@fﬁerr@fo%t@l\é%}n rtﬁiﬁ'fﬂﬁﬂ?hé)éunde

the rollers 308, 310, 312, 314 and therefore the carriage 40

the ddi ddrack20d; Eangataparusayal @algyeacaurate nostionin ewd aemhtatr@untmg of the
p05|t|on| 4
Wth respam g AoaeuttMoibelil6 1R hial Fagk 20F Bhd SRABIELS: fiaoe
used wi t 08 toibdeusedngith afvidriiahgetaf golde todckdiof tidfeeerit sszeswdas‘rwpsbapes

Each carriage 406 furt S _gne or e, rol 224

That sbut and B0 catiagR 0BT ss Ty RERe atmoR dHR PR e et BBfiand ron

embodi mendord thesddgat :ﬁdhe &/elb&:bfrth@ﬂ bgumdeln tRO efrodenéntdRdstiated, @t wdiedl guide
orientation to a respect ive end

nounted in stanti hor | zont

base Aentielers 24 5 ofaiably SNGRSKn A3 ORIAHA R ERBIR e aHorH AfpERFCARIond
bol ts. Eaglehasabsediesss tﬂé@amutﬁzeﬁit@fagﬁérfer@fsu@ﬁ %ngsear?)o@ﬂ%u E&eh base
418 to allow accurate positionin varia mountin

rol | ers 2pember416 comm*e@smonfﬁgmga%mﬁurasﬁ&gt@r&i@wzapcgeatﬁagsmonlng and
superi or revi ous enbodi nents and is
cheaper tv%F5@(@)8%@1&@@%?9@5&19{3'rélﬁbgsas%?ﬂas a single unit rather than

bei ng f or mad fThe ransizEhimateshoveuin fagares@dhzbas supmmeh’eegth than soine df she

b d th ab d d
coul d5pe Braie ErabERanie e R oo hne E o R EEEA e P Bite! S L SRER Urfhgaher
Appl i cantthamtsxelagg@médﬁmmt:#wamélmgemmchIdeusiohﬂjcﬁféntsn Figures 7-26

in their entiret rt oul d be i ncorporat ed
{tei\s ¥0 be appre%?ated that part(s) of the aboR/e-descnbed arrangements could be

incorporated into existing assemblies. In this respect, the Applicant envisages that the

arrangements illustrated in Figures 7-26 in their entirety or in part, could be incorporated

30 into existing assemblies. The Applicant envisages that at least the arrangements

comprising top running carriages described herein can be motorized rather than moved by
hand.

The alternative embodiment trapezoidal strong back beam systems 10, 50, 70, 70',

130, 200 allow for the bridge weight to be reduced by approximately 35% compared with



30 into existing assenblies. The Applicant envisages that at |east
the arrangements conprising top running carriages described herein
can be notorized rather than noved by hand, The alternative

enbodi rrentwtor%?ﬁ%%é}saal strong back beam systens 10, 50, PGRAUZY8/00173 g

200 allow for the bridge weight to be reduced by approxi mtely 35%
conpared with WD 2009/0651831' CT/ AU2008/ 001731 - 27 - using RHS

beans as a st back Furthernore, w thout the use of

t he trape‘i%”%&iﬂ%gw%ﬂﬁaﬁgcﬁgl%gﬁgkf@amSO 70, 70', 130, 200, a

current 1 tonr@r&%rmw ewthbutdg@ uee sf Bie tm@bl@@aﬁslﬁiﬁg badkibagnisn®, 50, 70 70",
trapezoi dal strong back beans 10, 50, 70, 70', 130, 200 accordln

enmbodi ment30. #00 ﬁ@uqrwehtpmﬁ 12anetee bidasArsigpwaighs & 18K9-ddeing e tgwoezo'dal
vei ghs 440k u%rm@!bﬁ%mose)@f?ot '?@ @3@%@%&8&@%%@%@&&%@ Io@mehgmﬁr%n a

| engt hs of up to at metres for manual” bridge cranes an

consi der a%lo;nnedﬁg@@tre)brldnyeﬂawershs 4 Okigo tEn b octinenisi o fee weserd énvetien also
benef it Ogiiob{lsdrg)%ngg\f%ﬁée %‘gﬁ 'ag%lafﬁ r%?ﬁrg? ?ocriﬁm%ﬁfl%”bﬂr@ e rgrrgpeag Qnd g&msaderab!y

130, 200 accor I ment’s inve € Cra
can thus lbﬂgermndgeilamgds fd0mbteriadd eridgd creaeentite beevatit Of tam@gmedeezmdal

ssen! i AosgEack BHawr 0 AL 19 dBeel: adlEaooutnale AMBedReniaiihg Bgption on

| east reqy@getdaghég@rdmngge@‘ppymeg experienced by existing
assenblies. This applies to both the rranually oper at ed and not ori

versildns. Additeci&rnafive smherimentyiapereisai sione bepkpeamisialemst 1thab, 70 70,
back beam&‘é)yﬁpﬁréﬁd%ﬂmg%se?r@heggoe AotPof th%r@é&lt bvih ;&ghgv‘ésm fRPd to at

| S 300, 400 of the sent I nvention have al so been ound to require
| ess operlaaairre@dedhe incisleinae of jatrening expenancet! bylexisbng ag@mtznesﬂzhts amlies to

| I | oY

ssserl | ot R AT TN EpoRRaTBad Roybeq b A AGRIERRT Y ihaiis Shbfgment

nor e headrapeaoidiahstoampladksioannmisysteammed, 0, t7be7e’xi130j 200 agseﬁhbimemblies
ecause

Mor eqver h ent |nvent nis ticul sef ul

can He T oy FoR] eguastendan sevEals terrdous 1 sy e ot sffort to
Wi | e pr efigateadoesrhest GraRe Brighe tRe 701 aQEZKE“dalon§tth§fﬂ)@réﬂécbeé&ﬂénﬂo 50, 132
system have been described in detail, it shou par ent

modi f i catfEMsCOMRATOR P aXiFliisasssatdles Zhe aﬁ%%@bb?sem%oé’h‘“)@ | pé\"’&‘Flﬂaf also
Wi thin teogORRIghehd ol i BbinBarisl it BERBRA thd Bxiblity 28R Sies.

descri ptl on, be rea | Z e Optl mm d nsi onal .
rel ationshi ps Maseovaiethpemesemnvezsom fepartivdaty vsefut becadautiean be relatively

vari at,i o form function and manner of

oper gpl onréﬁélSI méh@%ratgﬁtgﬂéggsﬁn %Q%bhe@ readi | y apparent and obvi ous
to one ski I | edVhile ;bl’ef:eraafd embddlaidntsaqﬁth\eatka:rﬁzmdall aﬂmmg\sm!plseam dybesehave
|IIustra int g escrlbe ication

| nt entien PEGN BBS ke Ao BT B Botarart e oadfrRRS e Faiayoas Hefeto are
f or egoi N@oksibROAHICH WA faAlSwithih UBé sabpe &f &g Ynvehtibe With Resgtlceso the tib6ve
30 invention. Further, since nunerous nodifications and changes w ||

readily sessiirtios. Nﬁ)@é?es’l@ﬂ'?{eéjdhﬁhth?r?@“m“ dimensiongbielfiosishipg Terdhe paite of
S vc N Rsh e R RS SARNSH Sk B OBEAR K B4 oo o
t hat may operamgom@dnblw and ake, aetdeemadheaditopepaoent dnsl ¢m$?tp@ne skilled in
the art and all equivalent relationships to those illustrated in the drawings and described in

the specification are intended to be encompassed by the present invention.
Therefore, the foregoing is considered as illustrative only of the principles of the
30 invention. Further, since numerous modifications and changes will readily occur to those
skilled in the art, it is not desired to limit the invention to the exact construction and
operation shown and described and accordingly, all suitable modifications and equivalents

that may be resorted to, fall within the scope of the invention.



28 CLAIMS: 1. A carriage for a bridge crane assenbly, the carriage
conpri si ng: a pair ofzgspaced apart nounting plates,
at | east one of the nounting plates 5conprising an aperture; a
plurality of rollers rotatably nounted in a substantially verti cal

ori ent aELAHMBo t he nounting plates for |ongitudinal novenent of the
carriage along a respective guide track of the bridge crane assenbly;
an el ongate nenber extendi ng between the nounting plates; and 10 a

di spl acement Aagtidey rad bidgosiRnethsdently, ithe lcafithd Gorhpasigjongat e
menber, the displacenent arm having at |'east one second end for
pi votal connecti o@ Pay &f specag@partiaountingplagesstat igHish@netof digmaurnding plates

aper ure in &;méﬁgﬁé a&%%eﬁutr he nounting plates and conprising an

attachnment néan hg a lifting device of the bridge crane

assenbly. 15 2. Thelwalityi gigell@t rotaalbly nowitedeh & durstshtrnl aeeiBNbriahtation
is pivotally coupled to a pivot post via a pivot post bearing, the

pi vot post &Rt dngli MEuntingn klatese fom dengitudinig emovement Tofe theyr¢arsgae odlong a
claim1l or el n : ' le pivotally

secured to %ﬁgw@n%\% ngggfag{kggq%%naﬁgt&%'}ér ?%Sgde?n@?’ any preceding

claim wherein then dicate araniberasxtendingibetvadh yhe oonadng pldtes;zand
bridge sleeve for recejving one end of the bridge. 25 5. The carriage

of 1 aim4, wher e ndiBRECEMER LENERIVORHN CURIRY s3ls aafifdi endhsto the elgngate
d , i I i .
appendages, @afihetPREYARGEaBLNRIA!dnh %@g@g%@ ch& bRE BELHRP LRI pivotal

by a fastener. e carriage of any ceding claim erein

nmount i ng pl atemectioprio sebridgen plee tuidge protridiag dhraughgeeadpertuye in at least one

pr ecedi ng clafi{n wherein thte carriage npves on t%p of the respective,

gui de track.? he mounting platés and comprising an attachment means for supporting a
lifting device of the bridge crane assembly.

15
2. The carriage of claim 1, wherein the displacement arm is pivotally coupled to a

pivot post via a pivot post bearing, the pivot post extending from the elongate

member.

20 3. The carriage of claim 1 or 2, wherein the elongate member is an axle pivotally

secured to the mounting plates.

4. The carriage of any preceding claim, wherein the displacement arm is pivotally
connected to a bridge sleeve for receiving one end of the bridge.
25
5. The carriage of claim 4, wherein the displacement arm comprises a pair of
appendages, each appendage pivotally connected to the bridge sleeve by a

fastener.

30 6. The carriage of any preceding claim, wherein both mounting plates comprise an

aperture.

7. The carriage of any preceding claim, wherein the carriage moves on top of the
respective guide track.
35



29 8. The carriage of any preceding claim wherein the respective

guide track is in the formof an |-beamdnd the carriage noves on top

of one web of the |-beam 9. The carriage of claim@8, wherein sone

of the plurality of rollers are positioned on 5top of one web of the

| - beam and. sbhe cafriageeobany areaeding claish] wherein ¢he osspeictive guidedtrade it in the

h b. . ' f clai.m8 9, f iSi
or more end FAMOrat PR EeGT U SptiveR g el Shseh &' B PafFng
al ong, a respective edge of the web of 10the |I-beam 11.The carri age

of claim 10,_wherein a pair of end rollers is rotatably nounted in a
subst ant i & | Yhesaragea af claim Snvherein sooeat thenpluralitngf pllgreare pagitioned on

second e ongSPe nap et LD Gpdand Sbisrar ERTRLIN AL liers o postioned

second el ongahdernesatretheenétlendi ng bet ween the nounting plates; and
a second di splacenent armpivotally coupled at a first end to the
second el ongate nenber, the displacenent arm having at | east one

second enqgfﬁ%g%g@% Bk cRARNE ris?),r\‘uﬁﬂeF %Sn%f‘gr onddr rﬁpﬁe %ﬂ&l%ﬂ?nl%y each

of claim1l he second el’'ongate ne S an axl e pivota
secured to témed nulertdbuiting, anelscapbldl of Adiking alongagerespective adde of the web of
further conprising a shoulder either side of the bridge at the end of

t hetr i dge, @gchP%r{Bul der pivotally connected to a respective

di spl acenent arm 15. The carriage of claim 14, further

conprising a support on the underside of each 30shoul der for

recei vi ng 14. ple caviageast elaam s10f ovhgreinoa phircafreret tallens isoratataddpecivinted in a

substantially horizontal orientation to each mounting plate.

15 12. The carriage of any preceding claim, further comprising:
a second elongate member spaced apart from the elongate member, the
second elongate member extending between the mounting plates; and
a second displacement arm pivotally coupled at a first end to the second
elongate member, the displacement arm having at least one second end for

20 pivotal connection to the bridge.

13. The carriage of claim 12, wherein the second elongate member is an axle

pivotally secured to the mounting plates.

25 14. The carriage of claim 12, further comprising a shoulder either side of the bridge
at the end of the bridge, each shoulder pivotally connected to a respective

displacement arm.

15. The carriage of claim 14, further comprising a support on the underside of each
30 shoulder for receiving a pair of fasteners for pivotal connection to a respective

displacement arm.

16.The carriage of any of claims 12 to 15, further comprising projections extending
inwardly from the mounting plates adjacent the rollers to prevent derailment of

35 the rollers from the guide track.



di spl acenent arm 16. The carriage of any of clains 12 to 15,
further conprising projections extending inwardly fromthe nounting
pl ates adjacent the rollers to prevent derailnment of 35the rollers
fromthe guide track. 30 17. The carriage of any of clainms 12 to 16,
wherein the nounting plates and the first and second el ongate nenbers

formpart of cast box, 518. The carri e of claim17, further i
compr & ai nd TaTbe Catagioa ARRELFIRNES adarit qyieren Beanouning plates and the first

anti -derai | @r’%g?@%‘iﬁ}%bngate@renﬂ@s?&% bR Al At o) 18, wherein the

first base ne nprises a plurality of elongate apertures for
vari abl e nounting of the at |east one anti-derail ment 10nmenber. 20.
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and capabl e ghst Ohd bRE-RriltdeRt MeRRReL I ve edge of a web of an I-beam
of the respective guide track. 15 21. The carriage of claim 20,

wherein the at | east one end base nenber conprises a plurality of

el ongat e ert ures. . i.ab i f.the aone or nore.end .
ol lors. 3853 EERrnGE oY HAiRel & TR PR SRt b §reruey CRBE S P mypraliy of
attachnent nglangafeoapeHbRsy fomgadablef olatidgVefc tHe &t bgsiSbnengnt@derfiment
track attachable to a support structure; and at | east one

carlli age as ®eHIMfEd in any one of claims 1 to 21 |ongitudinally

nmovabl e al ong the at |east one guide track. 25 23. The bridge crane
assenbly of claim 22, further conprising a trapezoi dal beam the

bri dge at RacTiee camriddee ofiokms] defudthet bemiprisipezal lkakt baarend base member for

mounting one or more end rollers, each end roller abutting and capable of rolling
along a respective edge of a web of an I-beam of the respective guide track.
15
21.The carriage of claim 20, wherein the at least one end base member comprises a
plurality of elongate apertures for variable mounting of the one or more end

rollers.

20 22. A bridge crane assembly comprising:
a bridge having an attachment means for supporting a lifting device;
at least one guide track attachable to a support structure; and
at least one carriage as claimed in any one of claims 1 to 21 longitudinally
movable along the at least one guide track.
25
23. The bridge crane assembly of claim 22, further comprising a trapezoidal beam,
the bridge attached to the underside of the trapezoidal beam.

24. The bridge crane assembly of claim 23, wherein the trapezoidal beam has a top
30 section, a first side rigidly secured to the top section and a second side rigidly
secured to the top section opposite the first side, wherein the first and second

sides taper inwardly toward each other from the top section to the bridge.

25.The bridge crane assembly of claim 24, wherein the top section has a first top

35 section rigidly secured to the first side and a second top section rigidly secured to



24. The bridge crane assenbly of claim 23, wherein the trapezoi dal

beam has a top 30 section, a first sidegirigidly secured to the top
section and a second side rigidly secured to the top section opposite
the first side, wherein the first and second sides taper inwardly

toward each Wensgcondosidehwhersgin decfiisbton section isrrigidig.secured to thepdecond top

The bridge c e assenbl f claim24 wherein the top section has a
first top 35%%@‘8”0' 99 ri‘%ﬁgy%%@%odng B‘W@"ﬂ rst side and a second
top section rigidly secured to 31 the second side, wherein the first
top section is rigidly secured to the second top section in a

gener al | y 28vEhe dsisioegCriananegsembly of clainp@4 orhéS bwhergin @it derstaparteblithie first
f im 24 ' ¥ -
Pt part of Ol €t di OIS seB3hY SRl odiiphidsh 1Rty SrBgEe T 2"

bridge crane assenbly of any of clainms 22 to 26, wherein the at |east

one carriage_is top running or under slungf W th respect to the guide
track. 1029 Thedridgedgene dasempdy ehany Qfrclains 82 tei48, mhersin thepat least one

wherein the tA@RgERL (Al bR SedaliRud, mtﬁ%%%agﬁgg%eggaﬁmm%ffom a

first beam opposFte the top ion and a sec ext endi ng
froma second beam opposite the top section, the first and second

flanges orjentated toward each aother. 1529  The bridge crane assenbly
of WP e 28 TP i iok SRBC el 48 195 of Claime 33 & 24 ueguprAe rapezoical

flanges and poenffebiireRdirSeRAYE k@RI ﬂr&ﬁ/oa( ﬂfl_srt]g)e%ﬁ ggﬁoﬁfeaﬂ% top section

conponent to be received therein. e crane
assenbly of ahdiamez®ndrflapge extendieg froonprsesong baapl appdsiteytheftop section, the

20di aphragm stiffeners in the interjor, of the first and second sides.
31 The br  dgtiskra SSh8a AangSs peiplect ot BEch 98er- 30. furtner
conprising a universal joint provided between the at |east one

di spl acenent _arm and the at | east one carriage to absorb rotational

and 3 at er 9. e boidge srane essemblycofvpiaim 28 28heraie the capiiguration of theefirst and
attachment &S bhd flanges and the first and second sides allow for a bridge crane

component to be received therein.

30.The bridge crane assembly of claim 28 or 29, further comprising a plurality of
20 diaphragm stiffeners in the interior of the first and second sides.

31.The bridge crane assembly of any of claims 22 to 30, further comprising a
universal joint provided between the at least one displacement arm and the at
least one carriage to absorb rotational and lateral motions of the bridge when a

25 force is applied to the attachment means.



