12 MAY 2005 O -1- SUPPORTI NG BRACKET ASSEMBLY FOR A HORI ZONTAL LI FELI NE
CABLE The present invention relates to horizontal lifeline cakipgayfzpgosuse
"with structures such as buildings, and nore particularly to a supporting
-bracket. assenbly suitable for. fixing to a roof top of a building for
"securing an -end of a horizontal-1ifeline cable and/or for supporting a
horizontal lifeline cable internediate end® thereof. US-A-4 607 724
describes a safety device for preventimgl-workers fromfalling off a peaked

roof and whi ch, jcl a boom pivotally connected to a rotatable
st anchi on. Thgdl’{i’m S RAGHEhI AFSEMBIY) poR t 2 dHORI ZORTADOL. T PyL, Ays addl e

which is adjustable to permt it to be _nounted on various peaked roofs
having different slopes. A tether is dHhldet ed at one end for slidable
novenent al ong the boom and is connectable at the other end to the back of
a worker's safety belt or harness in order to arrest novenent or catch

the worker Thetpreseettinfeatibhprelatbal ko RS L bl hapent on and
slidable tether give the worker a high degree éF%k%Eﬁ]Hﬁﬁ%ﬁﬁﬂFhe roof and
wi thout intEHRenter vied whtk struatereal sueh bBEHI9Hings, ang

more particularly to a supporting bracket assembly

suitable for fixing to a roof top of a building for

securing an end of a horizontal lifeline cable and/or for

supporting a ho:izontal lifeline cable intermediate ends

thereof.

US-A~4 607 724 describes a safety deﬁice for preventing
workers from falling off a peaked roof énd which includes
a boom pivotally connected to a rotatable stanchion. The "
rotatable stanchion is supported on the roof by a saddle
which is adjustable to permit it to be mounted on various
peaked recofs having different slopes. A tether 'is

. connected at one end for slidable movement along the boom
:and is connectable at the other end to the back of a
‘worker’s safety belt or harness in order to arrest
movement or datch the worker in the event of a slip or
fall. The rotatable stanchidn and slidable tether give
the worker a high degree of mobility on the roof and-
without interference with work or materiais on the roof.
A brake operable by tension in the tether arrests rapid
sliding of the tether along the boom and a pair of shock

- absorber devices are provided to assist the brake in
reducing any jolt if a falling worker is caught by the

safety device.




A brake operable by tension-in the tether arrests rapid sliding of the
tether along the boomand a pair of shock = absorber devices aMe magvegos to
assist the brake in reducing any jolt if a falling worker is caught by the
.safety device. 12 MAY 2005.. 0:-2-.Horizont:al |ifeline cables are knowmn to -
be installed at high levels on structures such as buildings and arrange
to provide Protection against falling for people working on such -
structures. Such people generally wear aharness to which one end of a
safety IineHis‘secured, the other. .end of the line being slidably secured,
by means of Harizgntadhiefeldew eablle@ rizontak |i.feli cable. It is
neceﬁsarybfgigﬁoigggﬁgrggge%e sifureﬁ Fg%tﬁgométgéb# réiﬁﬁﬁﬂﬁﬁdwﬁﬁchdends
of the ca e c Structiures Suche 3RS By g ' i_nt er nedi at e
brackets segu ggvtg t he Etruqture for suppor??ﬁgdfﬁggig%#g%gF%nﬁggations
intermedi at 6 the end§ PREFEGE oM apaiksswiafdingstfall peuwph cbiaskehs on the
In order to install such brackets to

top of roofgn &fickhuildi weyer
roofs it is necegsargg?ggggﬁgge gﬁghrBSPPﬂﬁ geoeraldy weewr @ hhenbeacket to

the structute whitheohdli Hn h an _be in the formof hol es of
consi der abl e .éﬂd ér 4 safgegag§ng 1S Secured, the other
.end of the line being slidably secured, by means of an

attachment device, to the horizontal lifeline cable.

It is necessary to provide brackets Ssecured to the
structure and to which ends of the cable are connected.
It is also hecessary to provide intermediate brackets

~ secured to the structure for supborting the cable at

.locations intermediate the ends thereof.

It is known to install such brackets on the top of foofs

of buildings. However, in order to instail such brackets
© to roofs it is necessary to damage the roof in order to

secure the bracket to the structure of the building. The
‘damage can be in the form of holes of considerable

diameter in the roof structure to ﬁass through brackets

to which the ends of the cable are connected or to which

intermediate brackets are connected.

In addition, damage can occur to a roof structure when a
person working on a building accidentally falls and a
dynamic load is applied to the horizontal lifeline cable

-and this load is transmitted to the one or more brackets

.secured to the roof and supporting the cable.

It is an object of the present invention to overcome or

minimise these problems.




di aneter in the roof structure to pass through brackets to which the ends
of the cable are connected or to which internediate brackets 43 Ay 2005
connected. In addition, danage can occur to a roof structure when a person
- =»working on a building accidentally falls and a dynamic load is applied to
the horizontal lifeline cablé .and this |lpad is transmitted to the one or
nore brackets .secured to the roof "and supporting the cable. It is an
obj ect of the present invention to overcguoe or minimse these problens. 12
" MAY 2005 05-3- Qccording to the present invention there is provided a-
supporting BFeekdingstenthy peesankolinditaln ikheline . cable,  the assenbly
conprising: a base plate forbsecuri ng tottgogt 'rtflj%tr’& g.;s QFggﬁﬁe%ns

secured to PREPBRSENG| hracketdasdenbdy from hrh@ﬁﬂ%gﬁ€§ﬂ ﬁgﬁﬁﬁﬁgled

pi votabilit ({th espect to the base plate; and I ng nea or the
cabl e secur%%E%%’th%eb SEREPL HegRBPTIMdNg: nat baskopdiate f@&a@%dd§-§ﬁcured
spri ng- | oaded nmechani sm the arrangenent

to the bracketnepaps ay, of
bei ng such t hat dyna%?%rgﬁo tffigebt "ERBScaBPErpds bt Shienbpiseopilageof t he
.position into

gr ggggtn | gﬁi%ﬁ%@ﬁf It ﬁ%iggg%%%ﬁ&r%&raiﬁgﬁ‘ Si%?:i}taiuty with
respect to the base plate; and holding means for the
cable secured to the bracket means, wherein the holding
means is secured to the pracket means by way of a spring-
loaded mechanism, the arrangement being such that dynamic
loading of the cable results in pivoting of the bracket
means, against frictional restraint, from a first
.position into a second position and, in the second

.Position, tensions the holding means for the cable

-.against spring force of the spring-loaded mechanism.

The holding means for the cable may be secured to the
bracket means by means of an assembly of a nut and bolt

.and a compression spring.

- The bracket means may be substantially upstanding on the
base plate in the first bosition and substantially
laterally disposed with respect to the base platé in the

second position.

The base plate may be provided with a transverse cross

member underlying the bracket means.,

The bracket means may be disposed in contact with the
Cross member in the second position.
The base plate may be provided with a pair of upstanding

lugs to which the bracket means is secured.




posi:tion, tensions the holding means for the cable against spring force of
the spring-1oaded nechani sm . The hol di ng means for the cabl e @WMAY s605'r ed
to the bracket nmeans by neans of an assenbly of a hut and bolt and a
conpression spring. The bracket neans nmay be substantially upstandi ng on
the base pWQtOéf“i”gl%gt he first position and substantially PeweBalisyedi sposed
wWth respect to the base plate in the second position. The base plate may
be provided with a transverse cross #aAgaber underlying the bracket neans.:
The bracket nmeans may be di sposed in contact with the cross nenber in the
second posi Thenbrddiecthasens ahg baysdmiyedtiodeHe Wi de aplpaid b§f upst andi ng

l ugs to which the bracket neans is secured. 12 MAY 2005 WO 02/43809

PCT/ GB01/ 0526@ns 4o f Therdiracifehuhpams brdy: besseblies troddpedaasegpl ate by
means of a pair of nut and bolt assenblies incorporating one or nore
friction waShersr BOIhdHEtdPRgWaERAS for the cable may be an end bracket
to which is securable an end of the cable. Alternatively the hol ding neans
for the cable may be an internedi ate bracket assenbly for supporting the

cabl e .
5 The holding means for the cable may be an end bracket to

which is securable an end of the cable.

Alternatively the holding means for the cable may be an
intermediate bracket assembly for supporting the cable

10 intermediate ends of the cable.

Such intermediate bracket assembly may incorporate
dynamic load absorbing means and may comprise: base means
secured to the bracket means; arm means having a first

15 end thereof provided with means for pivotably securing it
to the base means and a second end thereof adapted to
receive the cable; at least one shear pin secured to the
base means and arranged to support the arm means at a
region thereof intermediate the first and second ends

20 thereof and in a first angular disposition relative to
the base means, the at least one shear pin being adapted
to shear when the supporting bracket assembly is secured
to the structure and a predetermined downwardly-directed
load is applied directly or indirectly to the cable at or.

25 near the second end of the arm means, whereby the arm

means pivots downwardly about the first end thereof and




10 |nt ernedi ate ends of the cable. Such internedi ate bracket assenbly may
|ncorporate dynam c | oad absorbi ng means and nmay conprise: baaANIGI5
secured to the bracket neans; arm neans having a first 15 end thereof
provided with neans for pivotably securing it to the base neans and a
second end WA&YEWP? adapted to receive the cable; at | eastCHRIORIE, pin
secured to the base neans and arranged to support the arm neans at a
region thereof internediate the first -&d second ends 20 thereof and in a
first angular disposition relative to the base means, the at |east one
shear pin beissymadapt sgdcond m&awmﬁp@mwpﬁ@ﬂ@tﬁgebt‘ack@ kesgenbly is
secured to the structure and a predeterm ned downwardl y-directed load is
applied dir@&ePR§-or indirectly to the cable at or 25 near the second end of
t he arm neans, whereby the arm neans pivots downwardly about the first end
t hereof and 12 MAY 2005 WO 02/43809 PCT/ GB01/05206 assunes a Second
angul ar disposition relative to the base neans at, |l east one shear pin
may be securd® £6 tReShadR® FGRFaRiNaFay %%Ise%:t‘%&doﬁ@ glfleab?f?%ral ity of

ositions. whereb thef r st ul ar. di sposi.t.ion the,armneans relative
Itoo t he ba%e“‘ﬁé&ﬁsgﬁa?/ B ‘?/%??CECP%BT% Ea%g r?%yPBElBJ{'O’%%bstantl ally

U-shaped fo%%%reby the first angular disposition of the arm means

relative to the base means may be varied.

The base means may be of substantiaily U-shaped form

10 having a base portion arranged to be secured to the
bracket means and a pair of spaced-apart flange portions
dependant therefrom, the first end of the arm means being
pivotably secured to the flange portions and the shear
pin being secured at a predetermined position between the

15 flange portions.

The flange portions may be provided with at least one
pair of opposed cooperating apertures for securably
receiving the at least one shear pin.

20
The flange portions may be provided with a pair of

opposed cooperating apertures which receive the means for

pivotably securing the first end of the arm means
thereto.

25




10 having a base portion arranged to be secured to the bracket means and a
pair of spaced-apart flange portions dependant therefrom theafjpmasytzgoy of
the arm neans being pivotably secured to the flange portions and the shear
pin being secured at a predeterm ned position between the 15 flange
portions. TWEO%H¥AYle portions may be provided with at | eastT/opmospai r of
opposed cooperating apertures for securably receiving the at |east one
shear pin. 20 The flange portions nay-be provided with a pair of opposed
cooperating apertures which receive the means for pivotably securing the
first end ofhehet akeasieans shherepin @ TAmpAYsR0H5 1AM 0% 43809

PCT/ GB01/ 05206 The at |east one shear pin may conprise a plastics

mat eri al , sﬁ%ﬁe%%a¥nﬂﬁﬂﬂh PRengloneast one shear pin may be in the formof a
5 threaded bolt provided with a threaded nut. The first end of the arm
means may be pivotably secured to the base neans by neans of a pin or
bolt, which _may b of stain|ess steel. Such bolt may be threaded and 10
provi ded wi tHe 2% @rRuEheFReP N msy badinfthhefammmost a

5 threaded bolt provided with a threaded nut.

The first end of the arm means may be pivotably secured
to the base means by means of a pin or belt, which may be
of stainless steel. Such bolt may be threaded and

10 provided with a threaded nut. The first end of the arm
means may be provided with a first hollow substantially
cylindrical component through which the pin or bolt

passes.

15 The second end of the arm means may be provided with a
second hollow substantially cylindrical component through
which the cable is arranged to pass. Such second
substantially cylindrical component may be externally
tapered at opposite ends thereof, sﬁch as to facilitate

20 traversal of the intermediate bracket assembly by an
attachment device which may be slidably secured to the
cable and connected to a safety line extending from a

person working on the structure.

25 The arm means may be provided, at the region intermediate

the first and second ends thereof, with a third hollow




neans may be provided with a first hollow substantially cylindrical
component through which the pin or bolt passes. 15 The second2gudyosogse
arm nmeans nmay be provided with a second holl ow substantially cylindrical
conponent through which the cable is arranged to pass. Such second

subst anti al W&"’égﬁ"ﬁdri cal conponent may be externally tape¥6B0145206pposite
ends thereof, such as to facilitate 20 traversal of the internediate
bracket assenbly by an attachnment dewifee which may be slidably secured to
the cable and connected to a safety line extending froma person working

on the strustbsbanbalhe arlindeansl negmirmemovhdedgh athidie ghegi on
intermediate the first and second ends thereof with a third hollow 12 M

2005 WO 02£B880PRCTGRILEDE§206Le TRasabst antial |y cylindrical conponent

t hrough which the shear pin is arranged to pass. The arm neans may be of
plate formwhich may be 5 substantially rectangular. The cable may
conprise stainless steel wires, or synthetic plastics fibres which may be
in the forntBf ArMJiRfd% " bR fhyPlfeforasebich may &eket, such as of 10

neopren65 substantially rectangular, '

The cable may comprise stainless steel wires, or
synthetic plastics fibres which may be in the form of a
bundle which may be enclosed in a jacket, such as of

10 neoprene.

The structure may be a building and particularly a roof

of a building.

15 The supporting bracket assembly of the invention
minimises or reduces risk of damage to a structure, such
as a roof top of a building, to which it is secured, when
a dynamic load is applied to a horizontal lifeline cable
secured thereto or supported thereby. When the load is

20 applied, the bracket means secured to the base plate
pivots against its frictional restraint, from its first
position to its second position, resulting in initial
absorption of the load. When the bracket means reaches
its second position, the load is further absorbed by the

25 spring-loaded mechanism. Provision of the éross member

on the base plate, underlying the bracket means, further




‘The 'structure may be a building and particularly a roof of a building. 15
The supporting bracket assenbly of the invention mnimses of2rAYCEE05 | Sk
of danmage to a structure, such as a roof top of a building, to which it is
secured, when a ananic |l oad is applied to a horizontal lifeline cable
secured t heW&%4#% supported thereby. Wen the load i s 20rcREBIed206t he
bracket neans secured to the base plate pivots against its frictional
restraint, fromits first position tes+ts second position, resulting in
initial absorption of the |oad. Wen the bracket neans reaches its second
position, tKeARead riskwd Kemagbsbe bee bypathet26ebpre ngirdeadad mechani sm
Provi sion of the cross nenber on the base plate, underlying the bracket
means, furtREFCHOE VpsaDDHEPRLAOLE 2L USSP ROMEEBL/ 95206 & Bivoeduces ri sk of
damage to the roof structure since the bracket neans contacts the cross
menmber when O pt vt 284 #°ptEie®cond position. 5 If the intermediate
bracket assenbly incorporating a shear pin is provided, this results in
further absorption of the applied dynam c | oad and further reduces risk of

damage t@q t f,structure. 10 For_a betfer understanding of the
inventiog a?% gﬁgs%éﬁ$fﬁedia%e %racket assemL?y incorporating a
shear pin is provided, this results in further absorption

of the applied dynamic load and further reduces risk of

damage to the roof structure.

10 For a better understanding of the invention and to show
more clearly how it may be carried into effect, reference
will now be made, by way of example, to the accompanying

drawings in which:

15 Figure 1 is a rear view of an embodiment of a supporting
bracket assembly according to the present invention,
incorporating an end bracket secured to the end of a

horizontal lifeline cable;

20 Figure 2 is a top view of the assembly of Figure 1,

showing bracket means thereof in a first position;

Figure 3 is a top view of the assembly of Figure 1,
showing the bracket means thereof pivoted into a second

25 position;




more clearly howit may be carried into effect, reference wll now be
made, "by way of exanple, to the acconpanying draw ngs in whi q@:MAY Foogur e
| is a rear view of an enbodi nent of a supporting bracket assenbly
according to the present invention, incorporating an end bracket secured
to the end WP U438AYri zontal lifeline cable;, 20 Figure 2 iRCHGBUASIPPew of
the assenbly of Figure 1, showi ng bracket neans thereof in a first
position; Figure 3 is a top view of the assenbly of Figure 1, show ng the
bracket neans thereof pivoted into a second 25 position; 12 MAY 2005 WO
02/ 43809 P(Ri@BOd/D5206 sddeFirgew o tihe asseublyiefvKfgutiee lassenbl y of
Figure 1, illustrating pivoting of the bracket neans thereof from the
first positiblsratiensedaniipgset it Psapkgtreesns £hereqh $reW of the
assenbly of Figure 1, show ng the bracket neans thereof pivoted into the
second posti¢ ol Bt MAfdtdon gﬂdﬂ%ﬁ tHSYEpPPRAYH % spri ng- | oaded
mechani sm conpressed; 10 Figure 6 is a rear view of an enbodi nent of a
supporting bracket assenbly according to the present invention,

i ncorpogating an i ntermediate bracksl assenbly sHARYLNY,
showing the bracket means thereof pivoted into the second
position of Figure 3 and with a spring in a spring-loaded

mechanism compressed;

10 Figure 6 is a rear view of an embodiment of a supporting
‘bracket assembly according to the present invention,
. incorporating an intermediate bracket assembly supporting

a horizontal lifeline cable intermediate ends thereof;

15 Figure 7 is a detailed plan view of the intermediate
bracket assembly incorporated in the assembly of Figure

6;

Figure 8 is a side view of the intermediate bracket

20 assembly of Figure 7; and

Figure 9 is a side view of the intermediate bracket
assembly of Figure 7 after shearing of a shear pin
therein.

25




& horizontal lifeline cable internedi ate ends thereof; 15 Figure 7 is a
detailed plan view of the internediate bracket assenbly i ncorRaVAYezbom
the assenbly of Figure 6; Figure 8 is a side view of the internedi ate
bracket 2 y of Figure 7; and Figure 9 is a side view of the
i nt er medi atové[ag)rag?:@%t assenbly of Figure 7 after shearingtofCBYREE, pin
therein. 25 12 MAY 2005 WO 02/43809 PCUGBO /05206 _10- Referring to
Figures 1 and 2, a supporting bracket“l%ésenbly 2 is provided for securing
an end of a rizontal Lifeline cahleA to the tqp of a roof 6 of a
bui | di ng. 5 The &d e% can conpr i gfa?rﬁ%ﬁ%?%ﬁﬁ@@lgﬁFngF but
advant ageous|y rbse | ¢ plasti¢cs_ fibres, such as
eﬁ&q@ué %I@Ienc C?fgl}i %‘X%Slt&]%adc%e ,en% O%

pol yester fibres, I'ta ose SuCh s of neoprene. 10

An attachmenf,;4e¥h¢81811 Be PIL& Lo sbide Qg he, sabke 4 and has one

end of a safety l1ne 10 secure

building.
5
The cable 4 can comprise stainless steel wires, but
advantagecusly comprises a bundle of synthetic plastics
fibres, such as polyester fibres, suitably enclosed in a
jacket, such as of neoprene.
10

An attachment device 8 is arranged to slide along the
cable 4 and has one end of a safety line 10 secured
thereto. The other end of the safety line is secured by
means of a suitable harness (not shown), of well-known
15 form, to a person 12 who may be working on the building

and is to be protected from falling from the building.

The supporting bracket assembly 2 has an elongate base

plate 14 of strap form and suitably comprising stainless
20 steel. The base plate 14 is secured to the top of the

roof 6, along the line of roof purlins 16, by means of

bolts 18. As particularly shown in Figure 2, &

transverse cross member 20 is provided on the base plate

14 and either secured to or integral with the base plate
25 14. Such cross member 20 is also of strap form and

suitably comprises stainless steel.




thereto. The other end of the safety line is secured by neans of a

swtabl e harness (not shown), of well-known 15 form to a per92MAY¥ 2005 nay
be working on the building and is to be protected fromfalling fromthe
buil di ng. The supporting bracket assenbly 2 has an elongate base plate 14
of strap foWR0348uitably conprising stainless 20 steel . PAOMEBYASW6pl ate 14
is secured to the top of the roof 6, along the line of roof purlins 16, by
means of bolts 18. As particularly shbw in Figure 2, a transverse Cross
menber 20 is provided on the base plate 14 and either secured to or
integral wi tHhe hessapdaptat® 25 providedhwitlbss padaberd 8pstsendlmsp of strap
formand suitably conprises stainless steel. 12 MAY 2005 WD 02143809

PCT/ GBO1/ 05206 rHEehaduop| 22 etol #hishp ppyapkit uiiech farpadr bosckesst andi ng
apertured |ugs 22 to whi ch an ertured formed bracket nmeans 24, suitably
of stainl esdedFel2d| §uéF%%Ylé{pralﬁé8ﬁ§ giesdut 1shaktaghed hy ction washer
assenblies 26. 5 TEe bracket neans 24 is arranged for_ frictionally
restrained ﬁle\%’tsaﬁ IP’E”;'/ r P H raé"éjpééﬂcf:bo?ﬁ@%eaﬁﬁﬁ’ﬁ‘%liﬂs $§- means of the
nut , boIt a i_ction washer, assenblies 2ﬁ6 desi red the orientation
of the baser:‘% ®a §a§k BIHES derteFrEandte Orﬁérr&ﬁ’é(ha’éﬂ Lich that the cross

10 menber rlf@%t@ gﬂgdtngéﬁigﬁfy%yrggghpyééﬂégi t%rthgggase plate 14

by means of the nut, bolt and friction washer assemblies
26. If desired, the orientation of the base plate and
cross member can be interchanged such that the cross

10 member runs along the line of roof purlins, or lugs 22
may additionally or alternatively be provided on the
cross member, to allow the cable to change direction on

the roof.

15 2 holding means 28 is provided for the cable 4. Such
holding means 28 comprises an end anchorage connector 30
to which is secured the end of the cable 4. The end
anchorage connector 30 is secured to the formed bracket
means 24 by means of a spring-loaded mechanism comprising

20 a bolt 32 with a nut, and a compression spring 34.

The friction in the nut, bolt and friction washer

assemblies 26 is arranged such that with the horizontal

lifeline cable 4 installed in a pretensioned state on the
25 building, the bracket means 24 is located in an

upstanding first position 36 as shown in Figure 4 and




nmay -additionally or alternatively be provided on the cross nenber, to
allow the cable to change direction on the roof. 15 A hol di ng2rMANS204% | S
provi ded for the cable 4. such holding neans 28 conprises an end anchorage
connector 30 to which is secured the end of the cable 4. The end

anchorage cBR&48t 30 is secured to the formed bracket FHEHABOPA208y npans
of a spring-1loaded nmechani smconprising 20 a bolt 32 with a nut, and a
conpression spring 34. The friction rh2+he nut, bolt and friction washer
assenblies 26 is arranged such that with the horizontal lifeline cable 4
instal | ed i R¥Prag didivshsgted atre Fgurhe 25abdid di A, anhecbideket neans 24
is located in an wupstanding first position 36 as shown in Figure 4 and 12
MAY 2005 WEGTHHBSOShpEratabh? spoen- 12- shire wen |segyredtey the Fi gures |
and 2. If an cident occurs such that the person 12 slips when secured by
the safety 31136 tReteabhe #Ple dynaniawigd licgdeksr exeirtesh the cabl e

4 and is appl.i to e end_anchorage connector_ 30. Such dynam c | oad
e 1% qa% §I2 %@f*%ﬂ%ﬂ? 6?gth% 50 PR CRAY2ER i cti on washer

overcones th ct _
saoerl cp | Adited Bpeul Lylm agkeloRaR Sl Yok PTLRRY 1S o
restraint of the nut, bolt and friction washer assemblies
26. As a result the bracket means 24 pivots on the bolts
of the nut, bolt and friction washer assemblies 26 and
falls into a second position 38, in contact with the
10 cross member 20, as shown in Figure 4 and also as
illustrated in Figure 3. Furthermore, when in this
second position 38, the applied load, which is a tensile
load, results in compression of the spring 34 of the
spring-loaded mechanism, as shown in Figure 5.
15
The pivoting of the bracket means 24 against its
frictional restraint results in initial absorption of the
dynamic load while the residual dynamic load is absorbed
by the compression of the spring 34. This minimises risk
20 of damage to the structure of the roof 6 resulting from
the dynamic load. The provision of the cross member 20

onto which the bracket means 24 falls, prevents damage to

the fabric of the roof.

25 Figure 6 shows a supporting bracket assembly 2A which

differs from the assembly 2 of Figure 1 in that, instead




falls into a second position 38, in contact with the 10 cross nenber 20, as
shown in Figure 4 and also as illustrated in Figure 3. Furtha2may, 20080
inthis second position 38, the applied load, which is a tensile |oad,
results in conpression of the spring 34 of the spring-loaded nmechanism as
shown i n FiY§0&4¥99 15 The pivoting of the bracket neans 2RCHGRIINSI06] ¢ s
frictional restraint results in initial absorption of the dynamc |oad
while the residual dynamic |oad is abgarbed by the conpression of the
spring 34. This mnimses risk 20 of damage to the structure of the roof 6
resul ti ng fpbnthe heodamgnineaneads Theigueei §i on e tfrermcrods annmendber 20

onto which the bracket neans 24 falls, prevents damage to the fabric of

t he roof. 28nFhegtage Gcuhertox SOppor tihey ebdackethaseadnls ¥,2A which differs
fromthe assenbly 2 of Figure 1 in that, instead 12 MAY 2005 WD 02/43809
PCT/ GB01/ 05206118 ein] He REPULAGT AR 188081 2 pfrrmedigtehe form of an
end anchorﬁge connector .30 for the end of the cable 4, a holding neans is

provi ded coRpPFET St YeAledi Bt THALEREEAES SRIAFKP UG SSPRRLY nt er medi at e
bracket gssggbly 2o thds® 20 thE el r QediGieBh 20K Pl BANS 24 LY arans of the
spring loaded mechanism comprising the nut and bolt
assembly 32 and compression spring 34 and is arranged to
support the horizontal lifeline cable 4 at a position
intermediate the ends of the cable 4.
10
Operation of the bracket assembly 2A is basically the
same as that of the bracket assembly 2 of Figure 1. When
a dynamic load is exerted on the cable 4 as a result of a
person 12 slipping when secured thereto by a safety line
15 10, such load is applied to the intermediate bracket
assembly 40 and overcomes the frictional restraint of the
nut, bolt and friction washer assemblies 26. As a
result, the bracket means 24 pivots on the bolts of the
nut, beolt and friction washer assemblies 26 and falls
20 into a position in contact with the cross member 20,
resulting in some absorption of the dynamic load. The
residual load, which is exerted in tensile manner, is

then absorbed by compression of the spring 34,

25 As will now be described with reference to Figures 7, 8

and 9, the intermediate bracket assembly 40 may be




spri-ng | oaded mechani sm conprising the nut and bolt assenbly 32 and
conpression spring 34 and is arranged to support the horizonty2 mhy 2dose
cable 4 at a position internediate the ends of the cable 4. 10 Operation
of the bracket assenbly 2A is basically the sane as that of the bracket
assenbly 2 BP%¥#flte 1° Wien a dynamic load is exerted FFHERILVENSe 4 as a
result of a person 12 slipping when secured thereto by a safety line 15
10, such load is applied to the interdddi ate bracket assenbly 40 and
overcones the frictiopal restraint of the nut, bolt and friction washer
assenbl i es 2B"T WG éé‘&'?’t EhahellhrHEgdt AahRCOP PGS IWRaREE bolts of
the nut, bféédqﬁch&yction washer assenblies 26 and falls 20 into a
position in ContHCIC Wt A& 2t oss menber 20, resulting in sone absorption
of the dynam c |load. The residual |load, which is exerted in tensile
manner, is then absorbed by conpression of the spring 34, 25 As wll now

D s e Dot L LRl eRECh LR O Bant 40 M0l Sl B THAER 2
const rucsedgsush Gt ahRihi 86! §-diladddC RLRA! 851,y NG 13RH; PSOr bing

neans.

44 arranged to be secured to the bracket means 24 by the

spring-loaded mechanism comprising the nut and bolt

assembly 32 and compression spring 34. The base portion

44 also has a pair of spaced-apart flange portions 46, 48
10 dependant therefrom. The base means 42 is suitably

constructed of stainless steel.

An arm means 50 of substantially rectangular plate form,
and suitably of stainless steel, has a first end 52

15 provided with a first hollow substantially eylindrical
component 54, which is secured thereto or integral

therewith.

A stainless steel bolt 56 passes through apertures 58, 60
20 in the flange portions 46, 48 of the base means 42 and

through the hollow cylindrical component 54 at the first

end 52 of the arm means 50. The bolt 56 is threaded and

is secured in place by a threaded nut 62.

25 The arm means 50 is arranged with its first end 52

pivotable about the bolt 56,




The -internedi ate bracket assenbly 40 conprises base neans 5 42 of
substantially U shaped form having a base portion 44 arrangqd maYo®005
secured to the bracket neans 24 by the spring-loaded nechani sm conpri sing
the nut and bolt assenbly 32 and conpression spring 34. The base portion
44 al so hasWq 941809 of spaced-apart flange portions 46, 48PCHEBYOEPAdant
therefrom The base neans 42 is suitably constructed of stainless steel. An
arm means 50 of substantially rectangular plate form and suitably of
stainless steel, has a first end 52 15 provided with a first hol | ow
subst ant i al IThec@rmnaeppal 50 derpanercosd, endi ©h nrovidedr wilth heret o or
integral therewith. A stainless steel bolt 56 passes through apertures 58,
60 20 in tEecomghgelpert febstargiaddvoeviirdniasd wempend2tap® t hrough t he
hol  ow cylindrical conponent 54 at the first end 52 of the arm nmeans 50.
The bolt 56 SS§YWRFeSHEASBAPT i Ptsgeal ol e e pidce Fheahert semicdl nut 62. 25
The arm neans 5Q.is arranged wth its first end 52 pivotable about the
bolt 56. 12qﬁﬁ?32565ca5@?0§Fﬁ%§@9t§€#f@E@Tﬁﬁsi@G cogponpRt ot means 50 has
B oecong Fodnd® BLRYHARE 86 LS a2EERRANNd QY Bl 80 T Ay, cy! T narical
facilitate traversal of the component 66 by the safety

line attachment device 8,

A shear pin 72, comprising a plastics material such as
10 nylon, passes through apertures 74, 76 in the flange

portions 46, 48 of the base means 42 and through a third

hollow substantially cylindrical component 78 secured to,

or integral with, the arm means 50 at a region

'intermediate the first and second ends 52, 64 of the arm
15 means 50. The shear pin 72 is threaded to receive a

threaded nut 890.

As shown in Figure 8, the arm means 50 is secured by the
shear pin in a first angular disposition relative to the

20 base means 42,

If a dynamic load is. applied to the cable 4 at or near

the component 66 at the second end 64 of the arm means

50, in a downwards direction as shown by arrow 82, such
25 dynamic load causes shearing or breakage of the shear pin

72. Such dynamic load results from the person 12




secured thereto or integral therewith. The horizontal Ilifeline cable 4 is
slotted through the conponent 66. 5 The conponent 66 has taper@dVANRZO0S e
ends 68, 70 to facilitate traversal of the conponent 66 by the safety

line attachpent device 8. A shear pin 72, conprising a plastics nateri al
such as 10VEVFERY passes through apertures 74, 76 in t hdSVEHEA % or ti ons
46, 48 of the base neans 42 and through a third hollow substantially
cylindrical component 78 secured to, ~bs~integral with, the arm neans 50 at
aregion internediate the first and second ends 52, 64 of the arm 15 neans
50. The she&ccdipnpeliy falbbnedhes peeersd t thier cabidd fiuky 8e As shown in
Figure 8, the armnpeans_50 is secured by the shear pin in a first angular
di sposi ti on SPER&Yi vaneol? merd A tesdBeRRa#RYiEE 8-f a dynanic load is.applied
to the cable 4 at or near the conponent 66 at the second end 64 of the arm
means 50, in a downwards direction as shown by arrow 82, such 25 dynam c

| oad causes shearing or breaka of the_shear pin. 7 Such dynam c | oad
results fro eﬁes.%grg%)%gﬁr%ir%%@gfoa R 5743848 ©BY1705266
acci dent ad |y hakbbig Y RAYLBLut0s 0% GAR) @l BY bRecRafghy. Idghe 10 and
attachnment device 8.

and assumes a second angular disposition relative to the

base means 42 as shown in Figure 9.

The shear pin 72 operates to absorb the applied dynamic
10 1load and further prevents damage fiom occurring to the

top of the roof 6 (Figure 6) to which the supporting

bracket assembly 24, incorporating the intermediate

bracket assembly 40, is secured.

15 With such an arrangement of supporting bracket assembly
2n, absorption of dynamic loads therefore occurs in three
stages. In the first stage, shearing of the shear pin 72
occurs. In the second stage, the bracket means 24 pivots
against its frictional restraint. In the third stage,

20 compression of the spring 34 in the spring-loaded

mechanism 32, 34 occurs.

In order to accommodate a variety of attachment angles of
the supporting bracket assembly 2A on the top of the roof
25 6, the arm means 50 of the intermediate bracket assembly

40 can be secured by the shear pin 72 in alternative




When shearing or breakage of the shear pin 72 occurs, the 5 arm neans 50
pi vots about its first end 52 on the bolt 56 and assunes a sqRANAYaZADH ar
di sposition relative to the base neans 42 as shown in Figure 9. The shear
pin 72 operates to absorb the applied dynamic 10 |oad and further prevents
damage from¥8e¥MBM ng to the top of the roof 6 (Figure GCHEBUMFBR t he
supporting bracket assenbly 2A incorporating the internediate bracket
assenbly 40, is secured. 15 Wth such-EHhi arrangenent of supporting bracket
assenbly 2A, absorption of dynami c |oads therefore occurs in three
stages. |n fhA&sti pagulanglispsisdiiong vélatieresthoathpi bade mewourd®. I n the
second stage, the bracket neans 24 pivots against its frictional
restraint. [MRifhéstarhieesrhdy rrovedimg ebsitherofrpebuses iy 36 iim t he
spring-1 oad chanism 32, 34 occurs. In order to accommpdate a variety
of attachne eaggfl’égecﬁorttlr?él $Gppér PP IaERET S ad€entriCRA on the top of
the roof 2 arm.,neans e internediate bracket, assenbly 40

56 h 50 of .th
can be SecuFggpg%a?%ew%%agorﬁeﬁpggd?.{)‘gaqge&tﬁgfeﬁvéng’g RYDogR WAB 02143809
FCUGBA / @52 -17-_fi | i iti | at i to the. b
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42. This i S achreved by providing fu
shear pin 72.

After experiencing dynamic loading, the intermediate
bracket assembly 40 can be readily restored for further

10 operation by simply installing a new shear pin 72.

Furthermore, after such dynamic loading, the supporting
bracket assembly 2, 2A is fully restored for further
operation by returning the bracket means 24 to its

15 upstanding first position 36 (Figure 4{.




the flange portion 46 of the base neans 42, which cooperate with
correspondi ng apertures (not shown) in the 5 flange portion 4% may 2605 h
can selectively receive the shear pin 72. After experiencing dynamic

-1 oadi-ng, the internediate; bracket .assembly 40 can be readily restored for
further 10 operation by sinply installingga new shear pin 72. Furthernore,
after such dynam c | oading, the supporting - bracket assenbly 2, 2Ais fully
restored for further operation by retU%%Tng the bracket neans 24 to its 15
upst andi ng ﬂi position 36 (Figure 4). 12 MAY 2005 O CLAIMS 1. A
supporting bracket assenbly for a horizontal lifeline cable (4), the
assenbly conprising: a base plate (14) for securing to a structure (6);
bracket nmeans (24) secured to the base plate and adapted for frictionally
restrained pivotability with respect to the base plate; and hol ding neans

(28, 40) fdr t hé® cHBROYU)ng dorackiet cas sdmbbyacket aNR8PS 263451
characterised in that the holding neans (28, 40) is secure to the bracket

nmeans (24) Mfeddyne cfalal s ptd ng-tloadess amsh nc fﬁgln 343, phbe giéeggenent
bei ng such that dynam c | oading of the cable results in pi otlng of
t he bracket{lfgarfon ZBcumgs; nsd 4 réctid@nate (6), bracket means (24)
secured to the base platérand adapted for frictionally
restrained pivotability with respect to the base plate;
gnd holding means (28, 40) for the cable (4) secured to
' the bracket means (24), charac£erised in that the holdiné
- means (28, 40) is secure to the bracket means (24) by way
of a SQringleadedzm@ghanism,(32L 34L4”theJarran§ement
? being such that dynamic loading of thé cable (4) results
in pivoting:of the bracket means (24}, against frictional
. restraint, frdm a first position (36) intora second
position (38) and, in the second position, tensions the
holding means (28, 40) for the cable against.spring force

of the spring-loaded mechanism (32, 34).

2. An assembly as claimed in c¢laim 1, charactérised in
that the holding means (28, 40) for the cable (4) is
secured to the bracket means (24) by means of an assembly

of a nut and bolt (32) and a compression spring (34).

3.  BAn assembly as claimed in any preceding claim,

characterised in that the bracket means (24) is

substantially upstanding on the base plate (14) in the




restraint, froma first position (36) into a second position (38) and, in

.the second position, tensions the holding nmeans (28, 40) for1thAga2bg5
agai nst spring force. of the spring-Ioaded mechani sm (32, 34). 2. An

. .assenbly as ¢claimed in claim1, characterised in that the hol ding means
(28, 40) for the cable (4) is secured to% he bracket nmeans (24) by neans

of an assenbly of a nut and bolt (32) ng a conpression spring (34). 3.,

An assenbly as clained in any precedlng lfaim characterised in that the
on the base plate (14) in

br acket b tiall t andi
Uhe 15, NAY 2055 °‘°‘f51§#* TP a8 FuhEantiakdvlnteantin ysporedal |y

di sposed r t se plate (14) in the second Position (38).
4. "An asseﬁ%%ghagg %éﬁo Eh%ﬁ?aﬁ?eﬁeatﬁg(bﬂhlnn thbaseebad sed in that
t he base pI 14 provided wth a transverse.cross nenber (20)

ol oo

underlylng means (24). 5. An assenbly as clainmed in claim4,
characterysed |n that the bracket neans (24) is disposed in contact with
the cross nenber (20) in the second position (38). 6. An assenbly as

clainmed in any preceding claim
4, An assembly as claimed in any preceding claim,
characterised in that the base plate (14) is provided
with a transverse cross member (20) underiying the
bracket means (24).
5. An assembly as claimed in claim 4, characterlsed in

that the bracket means (24) is disposed in contact with

. the cross member (20) in the second position (38).

6. An assembly as claimed in any preceding claim,
characterised in that the base plete (14) is provided
with a pair of upstanding lugs (22) to which the bracket

means (24). is secured.

7. ' BAn assembly as claimed in any preceding claim,
characterised in that the bracket means (24) is secured
to the base plate (14) by means of a pair of nut and bolt
assemblies (26) incorporating one or more ffiction

washers.

8. An assembly as claimed in any precedlng claim,

characterlsed in that the holding means (28) for the




characterised in that the base plate (14) is provided wth a pair of
upstandlng l ugs (22) to which the bracket neans (24). is secyraedAY7200
‘assenbly as claimed in any preceding ctaim characterised in that the
bracket means (24) is.secured. to the base plate (14) by means of a pair of
nut and bolt assenbli‘es (26) ithfporating one or nore friction washers.
S An assenbly as clained in any precediﬁg claim, characterised in that
~the holding neans (28) for the 12 MAY 2§95 0 -20- cable (4) is an end
bracket (30) to which is securable an end of the cable 9. An assenbly as
claimed i n calyl®@ne4pfiglannend b C cigr t hol d| ng
nmeans (40) for the cable is an ?%%E?%E §0f Egrgﬁ ggsgﬁéPéag%
supporting efdeccaihe ¢fh1d nternedi ate ends of the cable, 1-0. An assenbly
as claimed in claim9, characterised in that the internedi ate bracket
assenbly (40) incorporates dynam c | oad absorbi ng means and conpri ses:
base neans (42) secured to the bracket means (24); arm nmeans (50) having
a first en 52 OVId ans (56 for_pivotably securin
it to the %age )rzrl‘er{a%SEi%l AR b id % any (on of cleFa)lms 1 tg 7, J

~— characterised in that the holding means (40) for the

cable is an intermediate bracket assembly'for supporting

the cable (4) intermediate eﬁds of the cable.

10. 2n assembly as claimed in claim 9, characterised in
that the intermediate bracket assembly (40) incorporates .
dynamic load absorbing means and comprises: base means
(42) secured to the bracke£ means (24); arm ﬁeans (50)
having a first end (52) thereof provided with means (56)

VIfor pivotably seéuring it to the base means (42) and a
second end (64} thereof adapted to receivé the cable (4)?
at least one shear pin (72) secured to the base means
(42) and arranged to support the arm means (50) at a
region thereof intermediate the first and second ends (52
and 64, respectively) thereof and in a first angular
dlsp051tlon relative to the base means (42), the at least
one shear pin (72) being adapted to shear when the
supporting bracket assembly is secured to the structure

. (6) and a predetermined downwardly-directed load is
.applied directly or indirectly to the cable (4) at or
near the second end (64) of the arm means (50), whereby

the arm means pivots downwardly about the first end (52)




second end (64) thereof adapted to receive the cable (4); at |east one
shear pin (72) secured to the base nmeans (42) and arranged tq29WARCZ00S he
arm means (50) at a region thereof intermediate the first and second ends
< .(52@and 64, respectively) thereof and in a first angular. disposition
~‘relative to the base neans (42), the at |east one shear pin (72) being
adapt ed to shear when the supporting bratket assenbly is secured to the

structure (6) and a predeterm ned downgga~dl y-directed load is applied
directly or jndirectly to the cable (4) at or near the second end (64). of

the arm neahBersof, anderebymesha AIVORB T dl . the
first end (52) 12 MAY 2005 O -21- thereofggL agggﬁ%ﬂﬂﬁg é{dﬁg' § ar

d|sposlt|ont®ethe|besetmehhs kaze ,nmeans (42). 11. An assenbly as clainmed in
claim 10, characterised in that the at |east one shear pin (72) is secured

to the base neans (42) at a selected one of a plurality of positions
whereby the first angul ar disposition of the armneans (50) relative

to.the baseunpanﬁnngyséﬁb 2. A assg enbly as.clainmed in claim10 or
11, | characterised in t%g ? %l%é 841 Eang G&E)XPS gharacterised in

that the at least one shear pin (72) is secured to the

base means (42) at a selected one of a Plurality of

positions whereby the first angular disposition of the

- arm means (50) relative to the base means may be varied

12. an assembly as claimed in claim .10 or 11,
characterised in that the base means (42) is of
substantially U-shaped form having a base portion (44)
.a;ranged to be secured to the bracket means (24) and a
.pair of spacedfapart flange portions (46, 48) dependant
therefrom, the first end {52) of the arm means'(SO).being
Pivotably secured to the flange portions and the shear

pln (72) being secured at a predetermined p031tlon

between the flange portions.

13. An assembly as claimed in claim 12, characterised in
' thgt the flange portions (46, 48) are provided with at
least one pair of Opposed cooperating apertures (14, 76)

for securably receiving the at least one shear pin (72).

14. An assembly as claimed in claim 12 6r 13,

characterised in that the flange portions (46, 48) are



substantially U shaped form having a base portion (44) arranged to.be
secured to the bracket. means (24) and a- pair of spaced-apart 1R QAYe2005
portions (46, 48) dependant therefrom the first end (52) of the arm neans
-(50) .being pivotably secured.to.the flange portions and the shear pin
(72) being secured at a predeterriined position between the flange
portions. 13. An assenbly as clainmed in claim 12, ‘characterised in that

the flange portions (46, 48) are providegw th at |east one pair of
opposed cooperating apertures (74, 76) for securably receiving the at

| east one sheaviged ¢igh. a pﬁirA@fa%Fggg@ﬂ s.¢lai.ned in claimi12 or 13,
characterised in that the flange portions (Z%F&EQ?HQPQ P =505 -22
es ,A58, 60) which

provi ded w.{68a Babrwﬁicﬁb@@%@@v%o%ﬂ%rﬁk%&%iﬂg%rL o Pdwodadles2) of the

receive the neans (56) for pivotably SecC

arm neans (S&rurther  f S ly as. clainmed in any one-of clainms 10

to 14, characterigegﬁ?nf%ﬁgFA?ﬂé Z?gyeégttBﬁea§We&ﬁaBﬁn(@ﬁ2) conprises a

pl astics nBEEg£§#O such as nylon. 1~- An assenbly as clained in any one of
15,

‘clainms 10 to characterised in that the at | east one shear pin (72) is
in the formof a threaded bolt provided with a

15. An assembly as claimed in any one-of claims 10 to
14, characterised in that the at least one shear pin (72)

comprises a plastics material, such as nylon.

16. An assembly as claimed in any one of claims 10 to
15, characterised in that the at least one shear pin (72)
~is in the form of a threaded bolt provided with a

threaded nut (80).

-17; An aggembly as-claimed in ahy one of claims 10 to
16, characterised in that the.first end (52) of the arm

- means (50) is pivotably secured to the base means (42) by-
means of a pin or bolt (56), which may be of stainless

steel.

18. An assembly as claimed in claim 17, characterised in
that the bolt (56) is threaded and provided with a |

threaded nut (62).

19. An assembly as claimed in claim 17 or 18,

characterised in that the first end (52) of the arm means -




t hreaded nut (80). '17. An assenbly as-clainmed in any one of clains 10 to
16, characterised in that the first end (52) of the arm neang2fdy 2605

pi votably secured to the base neans (42) by neans of a pin or bolt (56),
which may be of stainless. steel. 18. An assenbly~ as clainmed in claim17,
characterised in that the bolt (56) is threaded and provided with a '

threaded nut (62). 19. An assenbly as clainmed in claim17 or 18,
characterised in that the first end (52p3ef the armnmeans 12 MAY 2005 O

-23- (50) iggﬁrovided with a first hollow substantially cylindrical

conponent (%3]t hBoBgAVIEEREhWilth i lfi@stb@ﬂdllo(tﬁ@um@%:alz An assenbly
as clainmed in any one of clains 10 to 19, characterised I n at the second

end (64) of cyhéndricaleaompoRhti 9581 0vHGata R ;asesond .hol | o
substantially cylindrical conponent (66) tﬁ&%&gﬁiﬁh% FH@‘&H%&%”GM) i s
arranged t o(pébsspagdesAn assenbly as clained in claim 20, characterised in
that the second substantially cylindrical conponent(66) is externally

tapered at opposite ends (68, 70) thereof,

20. An assembly aé claimed in any one of claims 10 to
}9, characterised in that the second end (64) of the arm
 means {59) is provided with a second hollow substantially
'cylindrical-component (66) through which the cable (4) is

arranged to pass.

21. 'An assembly as claimed in claim 20, characterised in
that the second substantially‘cylindrical coméoneﬁt_(GG)
is_externally.tapered at opposite ends (68, 70) thereof,
such as to facilitate traversal of the ihtermediate
bracket assembly by an attachment device (8) which may be
slidably secured to the cable (4) and connected to a

safety line extending from a person working on the

structure, .

22, BAn assembly as claimed in any one of claims 10 to
21, characterised in that the arm means (50) is provided,
at the region intermediate the first and second ends (50
-and 64, respectively) thereof, with a third hollow
substantially cylindrical component (78) through which

the shear pin (72) is arranged to pass.




.such as to facilitate traversal of the internmedi ate bracket assenbly by an
~attachnent device (8) which may be slidably secured to the calaid2oesd
connected to a safety line extending froma person working on the
'structure. 22. An asSenbly .as.clained.in any one of clains 10 to 21,
characterised in that the armneans (5Q0) is provided, at the region
internediate the first and second ends (5¢ .and 64, respectively) thereof,
with a third hollow substantially cyli+gl< cal conponent (78) through which
the shear pin (72) is arranged to pass. 12 MAY 2005 -24 23.. An assenbly
as clainmed 2% -anflofssembdiyaiass cit ined 3h ahalcd &f ad ik that he arm
means (50) is of plate formwhich may be substantially rectangular.

22, characterised in that the arm means (50) is of plate

form which may be sUb_stantially_ rectangular.




