; e3ej KgFFA Rnl "K6XKTKN] H WO 02/ 43809 PCT/ GB01/ 05206 -1 SUPPORTI NG BRACKET,
FOR A HORI ZONTAL LI FELI NE CABLE The present invention rel ates to'
hori zont aVOIl0RMA3PNne 5 cabl es for use with structures such FEI/GBII110G206egs,
nore particularly to a supporting bracket assenbly suitable for fixing to a
of a building for securing an-end of a horizontal lifeline cable

r supporting a horizontal lifeline cable internediate ends 10
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structures such as buildings and arranged to provide protection

alling for people working 1R such structures. Such people

wear a harness to which one end of a safety line is secured,
other end of the Iine being slidably secured, by neans of an attachnent
o the horizontal lifeline cable. 20 It is necessary to provide

%E%?ﬁggsgﬁttQﬁVEBEE%BUEglg@gSteamﬂE%EZ%RQ§ﬁoal%%§l%%ble are

SO necessar e Interne

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 horizontal lifeline cable intermediate ends

thereof.

Horizontal lifeline cables are known to be installed at
high levels on structures such as buildings and arranged
to provide protection against falling for people working
on such structures. Such people generally wear a harness
to which one end of a safety line is 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 secured to the
structure and to which ends of the cable are connected.
It is also necessary to provide intermediate brackets

secured to the structure for supporting the cable at

IR
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locations intermediate the ends thereof
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at e brackets secured
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WO U2/ 3809 PCT/ GBUL/ U520G -2 It is knowmn to install such brackets on the
top of roofs of buildings. However, in order to install such brackets to
roofs it wWoopedsessary to danmge the roof in order to secuPE€T(GROIWSA¢ket to
the structure of the building. The 5 danage can be in the form of holes of
consi derabl e dianeter in the roof strugcture to pass through brackets to

whi ch the ends of the cable are connected or to which internedi ate brackets

are connegteds 3Q.LR 2dditisen,103MRACHCARKBESUbN! @1 HORf oF huelryr e when a
person working on a bU|I&|ng accidentally falls and a dynamc load is

appl i ed gt B HACLEAN! akiolichald, N Cabke AR LRt d19ad s (WAl ed to

the one or noreé éts secured to the roo supporting the cable. 15

T obrenn. TR EEPSnA LT s RERE e B LAflabS AHE! SO Al TMdP 2% | e

probl ens. ingtot i'nventron there s provided a 20
supporting brack assenbly for hqr.i L Licfelin e th ssenbly
~conprisin%?cHrﬁagéepﬁgﬁn?F%Ttgeg%Fi%&rig@gégtchﬁgﬁeﬁugﬁgéﬁgf nggﬁg secur ed
to the base plate ' and.adapted for frictiaonally restrained pivotability
W th T deplemBes Fr8 BRsd Tpithee FoRt AoPAR ReaRs oS etE e

diameter in the roof structure to pass through brackets

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

intermediate brackets are connected.

10 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.

15
It is an object of the present invention to overcome or

minimise these problems.

According to the present invention there is provided a

20 supporting bracket assembly for a horizontal lifeline
cable, the assembly comprising: a base plate for securing
to a structure; bracket means secured to the base plate
and adapted for frictionally restrained pivotability with
respect to the base plate; and holding means for the

25 cable secured to the bracket means, the arrangement being

such that dynamic loading of the cable results in




25 cabl e secured to the bracket neans, the arrangenent being such that
dynam c | oading of the cable results in WO 02/ -43809 PCT/ GBIl 1/ 0S20G -3
pi voti ng wo oehssobr acket means, against frictional restrai MCT/GBUQMS206f | r st
position into a second position. The hol ding neans nmay be secured to the
bracket nmeans by 5 way of a spring-Ilqaded mechani sm the arrangenment being
such that dynam c | oading of the cable tensions the hol ding neans for the

cabl e a03pole 2! 08 {08 CﬁrQ%kéPerﬂéQﬁénga!g%ggEg FEEbanpagni n the second

posi tion. ding means for the cable e secured to the bracket 10

means by an embly . and; t 1 204-8nGOBBLESSHLAN Spring.
The brackg§§§%%%étha§ e su%s%gﬁt?%?F§l§§s%§géi%gggﬁ tﬁegggsg plate in the
first position and substantially 15 laterally disposed with respect to the

_base plate in the second position. The base plate may be provided with a

R R s e T e

{he brackBtsrakne PRrbRetrerocs Werbdnidbe Pee) BBLARIPEI0E 05 Hhe b dcket
asconbl | ST RCERRbr AYTHY DrkowI Ry 6T FIE: FeR 5abRBr 4578 #RE hol di ng moans
for the Cﬁglgiggymggngnfgpdtgéagggietggainst spring force of the
spring-loaded mechanism in the second position. The
holding means for the cable may be secured to the bracket

10 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 position and substantially
15 laterally disposed with respect to the base plate in the

second position.

The base plate may be provided with a transverse cross
member underlying the bracket means.

20
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

25 1lugs to which the bracket means is secured.




which is securable an end of the cable. Alternatively the holding neans for
the cable may be an internedi ate bracket assenbly for supporting the cable
10 i nt er f¥0i0atHas08nds of the cable. Such internedi ate bracl®ET/GBEEFRIGy nMay

i ncorporate dynam c | oad absorbi ng means and may conprise: base neans
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 engy L he gekeedﬁegﬁg hdy rs&eggeukes ¢abkge Bhskepihtangyshear pin

secured to the base means and  arranged to support the arm neans at a region

ther eof 1ptghiegEatepbhe Lkrﬁhtagﬁdsss99da§ggﬁbEQeghgheekpeeqtaﬁ ga first

angul ar SpOSI 1 on ative to t base neans, the | east one shear pl n

‘bei ng adapj ed_to a h rting bracket assenbly is secured to
t he struc?ﬁ%eogn ggp?gggggPﬁlﬁ%%ﬂgg§nmardly directed load is applied

directly or indirectly to the cable at or 25 near the second end of the arm
‘means, whereby the arm neans pivots domnmardly about the first end thereof

d / ~38109. PCT/ GBUL/ Ua20 t

ol ati Vo 16°tGiH4ed REANS. Toheche PASLE DA s%Eéﬁngnar‘g%%%s@'see‘%ﬁf'ed' o
the base 5 t ted | ly of wher eby th
{11t angtPAFRaREpbEPEEaR 8! SCha ar FEnbiRs PEMATve 1o the base means may.

be vari ed.

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




The base means may be of substantially U shaped form 10 having a base
portion arranged to be secured to the bracket neans and a pair of
spaced- apspt02fsNge portions dependant therefrom the flréK”é%ﬂﬂdﬁﬂNhe arm
nmeans bei ng pivotably secured to the flange portions and the shear pin
bei ng secured at a predeterm ned positgon between the 15 flange portions.

20 The flange portions may be provided wth at

| east one pair of opposed

cooper at i ng RpRId W e e b ydlrsepfc?sllvdlr&l the ativeass one wsdgar pin.

The flange portions may be provided with a pair of opposed cooperat

apertures yhich

the arm neans thereto. 25 WO 02/-13809 PCT/ GB01/ 0S201 -6 The at
-one shear pin may conprise a plastics material, such as nylon. The at | east
one shear pin nmay be in the formof a 5 threaded bolt provided with a

hr eaded '
. ne base %ans{b% Ao e B B R cl R At oot steel
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whereby the first angular disposition of the arm means

relative to the base means may be varied.

The base means may be of substantially U-shaped form
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

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.

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.

ing

receive the neans for pivotably securing the first end of

| east
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ubstantially



cylindrical conmponent through which the pin or bolt passes. 15 The second
end of the arm neans may be provided with a second hol |l ow substantially

cyl i ndri ouO 02dsednent through which the cable is arranged RCI/@EBIHAS208uch
second substantially cylindrical conponent nay be externally tapered at
opposite ends thereof, such as to faciditate 20 traversal of the

i nternedi ate bracket assenbly by an attachnment device which nmay be slidably

secured t he.c a c t t i ge i<ng froma person
enthgeCcabherapte %g@%ﬁeﬁ‘in ﬂﬁgaééfnﬁﬁcisle 2] Pg%éﬁs%& s"g p

wor ki ng on the structure. arm ns tmy be provided, at the region

i nt er medi g fi nadd sesepd ends thereof, with a third hollow WO
02/ 3809 P@%ﬁ%ﬁgl}OSEEE su%stgntﬁally cylindrical conponent through which

the shear pin is arranged to pass. The arm neans nay be of plate form which
may be 5 substantially rectangular. The cable nay conprise stainl ess steel

W res, orTﬁénéEeﬁggsgl8§gi%iegkgéiﬁ ngcﬁe"?¥ ?gei%OEgeo%orn1of a bundl e

whi ch may cl'osed rn-a"jac such as © neoprene.aThe structure

may be_.a ildi,n nd, particul arl ro of bui L. di ng. 15 The supporting

br acke? aggﬁﬁﬁgﬁgogosﬁepfﬁyéﬁfgoW¥§§n9n£é5§a8§drgBECes ri sk of danmage to a

structure, such as a roof top of a building, to which it is secured, when a
dynamc load is applied to a horizontal lifeline cable secured thereto or

o he. balbepFaPLtnPUat SEAREPNar™ FEoPP BVoRS] PrAGEARIN SHFPORE (o 111 ot
FRARCREERE s Rt SN RERUMERN St R
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, such 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



its second position, the load is further absorbed by the 25 spring-I oaded
mechani sm Provi sion of the cross nenber on the base plate, underlying the
bracket mamg/389rt her WO 02D3809 PCT/ GBOL/ 08201 8 r ed¢d&sBM[0§2060f
damage to the roof structure since the bracket neans contacts the cross
nmenber when it pivots into its secondqposition. 5 If the internmediate
bracket assenbly |ncorporat|ng a shear pinis provided, this results in

further B§§595h9¥a9§ 851 £RAkL £4) I¥BAbAicheatnAdghuihiieh keduces risk of

damage to € roo ure etter standing o

i nvention ﬂggf ﬁ g/gp£§n %gaEgpr Wit may be carried into effect
ow

ref erence Wi nmade, by way o exanpl e, to the acconpanying dramﬁngs
-in which: 15 Flgure 1 is a rear view of an enbodi nent of a supporting
bracket assenbly according to the present invention, incorporating an end

bracket s§$u:%gm;§%%ﬁglﬁggf8f gfh i?gnkgrmlaghracﬁe§agge 20 Figure 2 is a

‘top view |gur OW ng neans thereof in a
first posit I V|em10f the assenbly of Figure 1, show ng
t he br ckﬁPEﬁggﬂE %ﬁiYeﬁ?cﬁ?Q%? “fnto a second 25 position;

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 eross member

on the base plate, underlying the bracket means, further




WO 02/-13809 PCT/ GB01/0520( -9 Figure 4 is a side view of the assenbly of
Figure 1, illustrating pivoting of the bracket nmeans thereof fromthe first
posi ti on WO 0eHaB08econd position; 5 Figure 5 is a top vi ewRST/GBE/GESenb] y
of Figure 1, show ng the bracket neans thereof pivoted into the second
position of Figure 3 and with a springdn a spring-|loaded mechani sm
conpressed; 10 Figure 6 is a rear view of an enbodi nent of a supporting

bracket assgBL¥ 23R! @ieN@ah@gkheoPEREERbOIENYRRLICRMrel BEALROKAL N an
i nternedi ate bracket assenbly supporting a horizontal lifeline cable

internﬁdiﬁiscgegsmbaﬁgeeaht;étgieﬂéeczogé AefBkai kadnPhianpiivewsof the

i nternmedi ate bracket assenbly incorporated in the assenbly of Figure 6;

.Figure 8 i iLde i o] nesLpt ernedi ate bracket 20 assenbly of Figure
7; and Fi%ﬁFg gkgssébgw eES%ggfgg'the i ntermedi ate bracket assenbly of

Figure 7 after shearing of a shear pin therein. 25 WD 02/38(19
-PCT/ GBOL/ OS2(1 G -10 Referring to Figures 1 and 2, a supporting bracket

5 If the intermediate bracket assembly 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;



assenbly 2 is provided for securing an end of a horizontal lifeline cable 4
to the top of aroof 5 of a building. 5 The cable 4 can conprise stainless
st eel wi ree,02b8809advant ageously conprises a bundl e of syntR{EVGBOISZG | cs
fibres, such as polyester fibres, suitably enclosed in a jacket, such as of
neoprene. 10 An attachnment device 8 ig_arranged to slide along the cable 4
and has one end of a safety line 10 secured thereto. The other end of the

safety lipe is.sgcuLe of fargyi rpessignet shown), of
vel | -knomﬁl‘i‘?‘?o?mﬁt% §¥8gfggﬁwléfm%§8n%§§/9%§b?\gr Ki nglgn the building and

Is to be g{g@gﬁésﬁi{igggg%gk%}éggo%remeti;gaése&df'negnsmﬁe§ee@orfgbmg br acket

assenbl y an-e e plate of strap form and suitably

-conpri sing_stainless e I 1 14ohs secured to the top of
the roof 6. a 658 tﬁ%ggFgéﬁo%Orggg %géﬁFﬁsg%E} B? means of bolts 18. As
particularly shown in Figure 2, a transverse cross nenber 20 is provided on

the base plate 14 and either secured to or integral with the base plate 25
14. Such cross nmber 20 is_also_of r f a A |y conprises

Stai nl SastLPEER 5 TarR0SPBBBoCPCT G ARRI ORIy P TheheEe gl ate 14 1
provided with a pajr of upstandin ertured.lu 2 i.C pertured
f or med br%ERE%nﬁe§h§ gﬁ?cgﬁ%tQSPnggggngglgggogggeﬁpkgsvgftggﬁgg y means
of nut, bolt and friction washer ass%gblies 26. 5 _The bra%ggﬁog%%%? 24 is
arranged POFiELPBt PENELOR LSt PRANEA B GofREM Pt y Wit RPFEdTecC 6t he base
pl ate 14 by neans of the nut, bolt and friction washer assenblies 26. I|f

desi red, TMREhapi&Rt SOMBESSEeHRe base plate and cross menber can be
i nt erchanged such that the cross

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



10 menber runs along the line of roof purlins, or lugs 22 may additionally
or alternatively be provided on the cross nenber, to allow the cable to
change diwe®eHa9on the roof. 15 A holding neans 28 is pr ®¢TdeRP1{05206t he
cable 4. Such hol di ng nmeans 28 conprises an end anchorage connector 30 to
which is secured the end of the cabl e14- The end anchorage connector 30 is
secured to the fornmed bracket neans 24 by neans of a spring-I|oaded

nechani sMReGEIiSigNE 2Fidnhald BZnM ) & Mippaitdi iy aadIessi on spring 34.
The friction in the nut, bolt and friction washer assenblies 26 is arranged
such that JwiddhpliRe shard zandaladd feld ne &ablly 4 nsidlded in a pretensi oned
state on the 25 building, the bracket neans 24 is |ocated in an upstandi ng

first posid,qn -3¢ 4s m@méw c%i@w% ;&rfg&gle 28 Q¥ -£380% RCULRP1/ 0520G

-12 also as illustrated in Figures . I'f "an accident occurs such that
t he perso%q¥§dikgps when secured by the safety line 10 to the cable 4, a
‘dynam c load I's exerted on the cable 4 and is applied to the end anchorage

5 connector 30. Such dynamic | oad overcones the frictional restraint of the
nut, bolt and friction washer assenblies 26. As a result the bracket means
24 pivots t ol t f - Ral, fJyd ctq -¥%§h ssenblies 26
and falls I?%t gggblls%eéo%é&poésl |I[c]5¢1g% ) |l%]l%(r)ggst as[:etecév& Bﬂl e %w%r 0Ss nenber

20, as sha

in _Fi 4 and al i.]1ust d i.n Fi 3. Furth ,
when' 10t ACYaCkagEd st (RO SR b B e ot hg £ B sr e Toaa,
Chown 1 n BGHFB /5 SUER ke HET AT TR GFL D i OHAE PR DI S ht |16

frictional, restraint results in initial absorption of the dynam c | oad
while the Jﬁé?gﬁe&ualsuﬂhé‘rﬁ coqsd'éed“?%eréeo‘sor bed by the conpression of the
sprin%134. This mnimses risk 20 of danage to the structure of the roof 6
result‘%g fromthe dynam c | oad. The provision of the cross nenber 20 onto
whi ch the bracket nmeans 24 falls,, prevents damage to the fabric of the

roof . 25 Ag@t&asTdicdls 98 G dt tliﬁ@rﬂ%aé’c%é% %’sssgrﬂdf%/ %@%i%}? differs from
t he assenbly 2 of Figure 1 in that, instead WO 02/ 38119 PCT/ GBU1/ 0S20G
-13 of t hé:a%’éledi‘lng1 83s oend fiff @ £ thd M M b %SH anchor age
connector 30 for the end of the cable 4, a holding nmeans is provided

conpri si ngh@veiteter @ st fndktchddensafety e iy ettt Ebracket
assenbly 5 40 is secured to the bracket nmeans 24 by neans of the spring

| oaded nedteadiss dic dniisialyle MR As andPolshagent? ) B2l M @Bhpr essi on
spring 34 and is arranged to support the horizontal lifeline cable 4 at a
posi t ildn ifmEnndd & eanferends Yo Ry dfoworking apdrha ihi inthe bracket
assenbly 2A is basically the sane as that of the bracket assenbly 2 of

Fi gure 1. anerdsa teyfenpr dtrared oot tfad loma Heambihe dukldingsul t of a
person 12 slipping when secured thereto by a safety line 15 10, such | oad
is applied to the internedi ate bracket assenbly 40 and overcones the
frictional restraint of the nut, bolt and friction washer assenblies 26. As
a result, Thee supgpokstingedna ke tpiagaandly tthdiasolars efondgrtarasaol t and

friction washer assenblies 26 and falls
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, a
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.



20 into a position in contact with the cross nenber 20, resulting in sone
absorption of the dynamc |oad. The residual |oad, which is exerted in
tensil e rMOMHIBPs t hen absorbed by conpression of the spAGIEBY05E Ag
wi |l now be described with reference to Figures 7, 8 and 9, the

i ntermedi ate bracket assenbly 40 may -hg- WO 02/3809 PCT/ GB01/0~211G -14
constructed such that in itself it incorporates dynam c | oad absorbi ng

means. ThepHtRidedaie Rruagket RsseEY ¥idh GORilSes Rasfdmaingg 5 42 of
substantially U shaped form having a base portion 44 arranged to be

secured t Qg JHRLKeIGIMBANSE L4HEH N S RpdeddERe han sconpri si ng

the nut and bolt asserbly 32 and conpression spring 34. The base portion 44

al so hasm?ne%gisr Af  spasedaryd sféa%r}g%s%oréﬂe%ﬁs, 48 O?At%al&éﬂ& dant

therefro e bade nmeans 42 is suit y constructed of stalnl'ess steel. An
arm means o8l IRATHA vlecanalar AL (umuANLsudably o
Tnteordl o spAntta el PR I Raatigst it R SEYRRN Sper tures e,
ol Fow cyTARCAIe b BRSanE d Ya i b 1R Tors B3PI Bh i hebhe 50,
The arm meShSRRY SlarPEngil Wit § (0| T B A2V RIS ABAR the bol 1
56. 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 A 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




WO 02/ 3809 PCT/ GBOL/0~201 -15 The arm nmeans 50 has a second end 64 provided
with a second holl ow substantially cylindrical conponent 66 secured thereto
or integr®P 02H3%08wi t h. The horizontal lifeline cable 4 is MT#HBUPSr ough

t he conponent 66. 5 The conponent 66 has tapered opposite ends 68, 70 to
facilitate traversal of the conponent_{6 by the safety line attachnent
device 8. A shear pin 72, conprising a plastics material such as 10 nyl on,

passes through apefiiesrdfed Hnifidiited| ANYRIPOI LI PRSaACacABadhtt he base
means 42 and through a third holl ow substantially cylindrical conponent 78

secured t aycdlizd WeGH Anit e LHSL 6 122150 Rhed EE0hPRNI By eEnEdi ate the

first and second ends 52, 64 of the arm 15 ans 50. The shear pin 72 is

Lhreaded Lo 5RGei ¥ena 10r eadede My B0-4 f02 SOUENLD FGUT £6 Ol hEcdr m Toans

50 is secure ear pinin a first an ar disposition relative to

e, 20,25 o0 e ] D IENSELSRE L3 S48 MRS 1 4

‘near the conpone e sec e arm neans 50,

downwar ds direction sh by arrow suc dynam c.| oad. es
Shear 1 oS e Tt * PeCa e DEaa HETeEoneNT B CERPBLIGRAEST o,
t he person_ 1 VW) 02J-43809 PCT/ GBO1/ US206. - 16 accidentally falling when
Seculed { FTRFRULY 50 Bie (RELs ety FIRer S BHe ot t Sitherr ot £eta. “hen
shearing oy, breakage of the shear pin 72 occurs, the 5 ar ns, b0 pivots
2bout |05 491 sthn BSTBhTFO bot PRt ARGPRS stmR O bR cONdEBRGPAF®

di sposition.rel ative to the base peans 42 as shown in Figuge 9. The shear
pin 72 opec?%t%ée t‘?)uté‘bsl?)?%tt% apbt ¢ etP Ry '%rlﬁs?%%]alh?\% égr?’ﬁ%r prevents
damage fromoccurring to the tog of  the éoof 6 &gigure 6). to which the
support i ngt R KRt AR ePBFINS OF et hot it | MY EPREFAE eV heli BR® bracket
assenbly 40, is secured., 15 Wth such an_arrangenent of supporting bracket
assenbty FLOSHIRREBZ Y I nEEE | bAdEiTRER ef 072 02EEP S2F N t hree st ages.
In the first stage, shearing of the shear pin 72 occurs. In the second

. eari | p .
stage, thelbtegkeatoRahd Dudwrgols ey HReIMeses rveefohdl the8traint. In the

third stage, 20 conpression of the spring 34 in the spring-|oaded
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



mechani sm 32, 34 occurs. In order to accommbdate a variety of attachnent
angl es of the supporting bracket assenbly 2A on the top of the roof 25 6,

t he arm rEQWg/48090f the internediate bracket assenbly 40 F&T/GROINSYr ed by
the shear pin 72 in alternative WO 112/38W9 PCT/G BU 1 /U 211! -17 first
angul ar dispositions relative to the_pase neans 42. This is achieved by
providing further apertures 84, 86 in the flange portion 46 of the base

means 42, ophigl 898%6%&%%“2@06?6?9@9 ENg SREELUr e5-hNBE ahowAy [N the S

fl ange por can sel ect y receive the shear pin 72. After

exper i enclg,duaa Col8adipg. shheotntgLedhale Prackehigssently 40 can be

readily restore operation by sinply Instal "ing a new shear

D ertiy B iggﬁgvﬁgﬁ?gfasrgggsbggﬁg Bhfir1 828478y LARCRHARERELNT Dr acke!

assenbl y y restore er opera I'on returning the

bracket “ngans, 24 19145, 65,405t A0di 09 LikshiROS Hanidt CELGMES Y WO
5 40 is secured to the bracket means 24 by means 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, bolt 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



PCT/ GB( 11/ U5206 1. A supporting bracket assenbly for a horizontal lifeline
cable (4), the assenbly conprising: a base plate 5 (14) for securing to a
struct ur VO®2/43809 acket neans (24) secured to the base pl aPETERMAEWOt ed f or
fractionally restrained pivotability with respect to the base plate; and
hol di ng nmeans (28, 40) for the cable-14) secured to the bracket neans (24),
t he arrangenent being such that 10 dynam c | oading of the cable (4) results

i n pivotiagnofribecr acket t@ansn (283elagat nshcbepotaossl dyasiiai nt, froma
first position (36) into a second position (38). 2. An assenbly as clained

in clain1ﬂoa@h§5§§fggﬁ%emgéﬁ515 that the holding neans (28, 40) is secured
to the bracket neans (24) by way of a spring-|oaded nmechanism (32, 34), the

-arrangenent being such that dynam c | oading of the cable tensions the
hol di ng means (28, 40) for the cable against spring force of the

Spring'lQﬁﬂ?diﬂgéﬁﬁgﬁfﬁ%é3@1aé¥b§4%s§8mﬁfga?@ce PPsiLi BRse3meAAsassenbl y

‘as claimed 1n claim?2, characterised int t he hol di ng neans (28, 40) for

he cabl ead4)el suseeubethisy (heaigekcsomRANGaLPAY Bpaansootign assembly

25 of a nut and d a conpression spring ) WO 02/ 3809

Pl B0/ 41206 nddq o e AssElDey 28 nglll%‘izlg?gc kOt 3R eﬁ@dioggtﬁlaai m

characteris he bra I's substantri al upst andi ng on
the b 4) ] ' P L d tiall
| ateral hy ot bigshiratd drthant b o BBELALAE L) Bl R BbRE L (L oond

iti 38) ... 5. I i iy i LE
Char act ert Sear By o TR BeESr o PGS HY IR o BP0 PR ROP ansver se
cross neq?graﬁgg)hggdgrﬁ 1Pgo£h§paced—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 cylindrical
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.



bracket neans (29). 6. An assenbly as clained in claim5, characterised in
that the bracket neans (24) is disposed in contact with 15 the cross nenber
(20) in twe ozesmond position (38). 7. An assenbly as cl ai mP€TIGBHNH206
preceding claim characterised in that the base plate (14) is provided with
a pair of upstanding lugs (22) to whigh_the bracket 20 neans (24) is
secured. 8. An assenbly as clainmed in any preceding claim characterised in

that the btackeln WA, (GPnds » YUt hd e bassplad G fd)a by means of a

pai r of nut an I ncorporating one or nore friction

vashers.  <ofBr00hid 38 LUK RINP R ridld o Samfithlon 8 ¢l ai ed i

any preceé:*leng claim characterised I'n that t I ng neans (28) for the

-cabl e (4) sie%u%cg%éyﬁq%(eér (ii?hoc)e & W évij]épcur.l?{:gt g.“%ﬁ S Pf the cable.

5 10. An asse as claimed in y one 0 al ns racterised in
t hat the haldi,ng nea 40), far, t.he I i ?ﬁ‘)gj racket
‘assenbl y (}rf%slulpp()aorcia}%ﬁge( t[ﬁelscaso oetl}(eszqﬁ'lnfoerg}ecaﬁ‘égt ergogﬁ S orfé S?]é; cable. 10

11. An assenbly as cl ai in claiml10, characterised.dn t the

i nt er medi Zf‘?ig lﬁlomerﬁss (ﬁﬁﬁﬁ ?Cf@eﬁeﬁgoorpﬁ)o?saltatees ecf]ycgsa%éc’ I—{)(g?it%bsor bi ng
means and conpr.i.ses: base neans secured to br.acket ans (24); arm
means (50)aF% téa]“fer%staa]erﬂf(ét% qqmoéb?ntpréo‘{;ﬁ%ot%ﬁ t%aﬁ%s (56) for
pi vot abl y securi%it to the base neans (42) and a second end (64) thereof
adapt ed t ¢ EcAVETMEAATYEH B-at | east one shear pin (72) secured to

t he base neans (42) and arranged to support the arm neans (50) at a 20

region thereof internediate the first and second ends (52 and 64,
respectively) thereof and in a first angul ar, di snposi tion relative to the
base neand EAPAT (He at/ GRP G he&P IR MHEHEhdipt Pt o shear
when the supporting bracket assenbly is secured to the structure 25 (6) and
a preddt emiilsdy FRAFRRE dRENFeARAF HTUERF | Lapl? i 8y e et339%r indirectly
to the cable (4) at or WO 02/380 9 PCT/ GB01l/ OS20G -21 near the second end
(64) of tRorrimnedls (D)oL Whie dnse mearm feand pik Wit sty about
the first end (52) thereof and assunes a second angul ar di sposition

rel ative theltlnw Fadestansaup)cylsindrical 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 80.

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




12. An assenbly as clainmed in claim 11, characterised in that the at |east
one shear pin {72) is secured to the base neans (42) at a selected one of a
pluralityWe02d&¥Pt i ons whereby the first angul ar dispositiRST/e@BOHRM610 arm
means (50) relative to the base neans may be varied. 13. An assenbly as
clained in claim1l or 12, characteriggd in that the base nmeans (42) is of
substantially U shaped form having a base portion (44) 15 arranged to be

secured t gdheidnrackst m&%me@%@ﬁ re Ofrispacask apargy fdange
portions (46, 48) dependant therefrom the first end (52) of” the arm neans

(50) bei ng;HMQt At SEEURE 410 ddigndd @Na8 QU tg Ons and the shear pin (72)
bei ng secured at a predeterm ned position 20 between the flange portions.

‘14. An assenbly as clainmed in claim 13, characterised in that the flange
portions (46, 48) are provided with at |east one pair of opposed

Shoar i n T3] SHER RS B e B AR P e D T 15 o
14, PCH G%erﬂ; rr{ae%%giogoggﬁg\faocéserdfo% 11 4t dihe, aé‘zgeorfg@&é 2%3%%45?% h48) are

provi ded w't I pposed cooper ati'ng apertures

receive th 56). for Biyotabl 5 securing the first end (,52) of the
arm neans E?%E)E%ﬁ%m&& § 56T aans%ue%/%ﬁ ydglf’ Caimed i iaa%lyv%nnteo o5m%:l ains 11
to 15, ch r%gter%%%d gﬂ t hat. t he atf;eas%aqpe shear pin (72) 10 conprises a
pl astics & I5I20 5 feh 3% TRASh. T 7 9% %skenbly as claimed in any one of

clainms 11 to 16, characterised in that the at |east one shear pin (72) is
inthe formof a threaded bolt provided with a 15 threaded nut (80). 18. An

assenbly cl ai nmed i.n one of clai 11 to .17, characterised in that
the first The SUEPF B HE FRATAES (SOPIEDi Wit 4 VAT t he base
means (42). by, 20 means of a pin or bolt (56), which nmay be of stainless
fO )loéé and further pégvents damaéé grom éccurrf%g to the !
top of the roof 6 (Figure 6) to which the supporting

bracket assembly 2A, incorporating the intermediate

bracket assembly 40, is secured.

15 With such an arrangement of supporting bracket assembly
237, 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. 1In 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



steel. 19. An assenbly as clained in claim 18, characterised in that the
bolt (56) is threaded and provided with a 2 5 threaded nut ( 62 ) . WO
02/ 38(19 WO®228809 An assenbly as claimed in claim18 or 19 POPEGBIGNRY61

/ 0520G characterised in that the first end (52) of the armneans (50) is
provided with a first hollow substantiiglly cylindrical conponent (54)

t hrough which the pin or bolt 5 (56) passes. 21. An assenbly as clained in

any one ofriGlsl gl a0 @@poehatiatierieiod ive thatt HNe R0 ohnd ( 64) of
the armneans (50) is provided with a second holl ow substantially 10

cylindri cah;conponent; o(R%) thrauan dS TR ddirds & e to pass.

22. An assenbly as clainmed irn“claim2I, characterised in that the second

Subst ant | abley AoATEGAl SOMORANICHO o okd pichr el Nal e aper ed at

opposite en 70) thereof, as to tacilitate traversal of the

Cnt di . " . . b
Islnl S;EFyI gé?&%%%ﬁ%%%?ca%l%%@r@ cgnnect éedsdf(\éiogcessgﬁv%dth{]ne ext eﬁdi ng
froma BOerfsl%?lg\gorplgrQq_o%n 4t8h%n200 vﬁ}iréfl(:tégne'selectively receive the

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).



23. An assenbly as clained in any one of clains 11 to 22, characterised in
that the armneans (50) is provided, at the region internediate the first
and secondO#pd3sn950 25 and 64, respectively) thereof, w tPC/EBII032060] | ow
WO 02/ 3809 PCT/ GBOL/ 0S2(I1C -24 substantially cylindrical conponent (78)

t hrough which the shear pin (72) is arganged to pass. 24. An assenbly as
claimed in any one of clains 11 to 5 23, characterised in that the arm
means (50)cjzsiMd plate formwhich may be substantially rectangul ar.
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against spring force of the spring-loaded mechanism (32,

20 34) in the second position.

3. An assembly as claimed in claim 2, characterised in
that the holding means (28, 40) for the cable (4) is
secured to the bracket means (24) by means of an assembly

25 of a nut and bolt (32) and a compression spring (34).
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5 with respect to the base plate (14) in the second

position (38).

5. An assembly as claimed in any preceding claim,
characterised in that the base plate (14) is provided
10 with a transverse cross member (20) underlying the

bracket means (24).

6. An assembly as claimed in claim 5, characterised in
that the bracket means (24) is disposed in contact with

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

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

20 means (24) is secured.

8. An 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
25 assemblies (26) incorporating one or more friction

washers.
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10. An assembly as claimed in any one of claims 1 to 8,
characterised in that the holding means (40) for the
cable is an intermediate bracket assembly for supporting
the cable (4) intermediate ends of the cable.

10
11. An assembly as claimed in claim 10, characterised in
that the intermediate bracket assembly (40) incorporates
dynamic load absorbing means and comprises: base means
(42) secured to the bracket means (24); arm means (50)

15 having a first end (52) thereof provided with means (56)
for pivotably securing it to the base means (42) and a
second end (64) thereof adapted to receive 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

20 region thereof intermediate the first and second ends (52
and 64, respectively) thereof and in a first angular
disposition 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

25 (6) and a predetermined downwardly-directed load is

applied directly or indirectly to the cable (4) at or
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12. An assembly as claimed in claim 11, characterised 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

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

13. An assembly as claimed in claim 11 or 12,
characterised in that the base means (42) is of
substantially U-shaped form having a base portion (44)

15 arranged to be secured to the bracket means (24) and a
pair of spaced-apart flange portions (46, 48) dependant
therefrom, the first end (52) of the arm means (50) being
pivotably secured to the flange portions and the shear
pin (72) being secured at a predetermined position

20 between the flange portions.

14. An assembly as claimed in claim 13, characterised in
that the flange portions (46, 48) are provided with at
least one pair of opposed cooperating apertures (74, 76)

25 for securably receiving the at least one shear pin (72).
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16. An assembly as claimed in any one of claims 1l to
15, characterised in that the at least one shear pin (72)

10 comprises a plastics material, such as nylon.

17. An assembly as claimed in any one of claims 11 to
16, characterised in that the at least one shear pin (72)
is in the form of a threaded bolt provided with a

15 threaded nut (80).

18. An assembly as claimed in any one of claims 1l to

17, characterised in that the first end (52) of the arm

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

steel.

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

25 threaded nut (62).
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5 (56) passes.

21. An assembly as claimed in any one of claims 11 to

20, characterised in that the second end (64) of the arm

means (50) is provided with a second hollow substantially
10 cylindrical component (66) through which the cable (4) is

arranged to pass.

22. An assembly as claimed in claim 21, characterised in
that the second Substantially cylindrical component (66)

15 is externally tapered at opposite ends (68, 70) thereof,
such as to facilitate traversal of the intermediate
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

20 structure.

23. An assembly as claimed in any one of claims 11 to
22, characterised in that the arm means (50) is provided,
at the region intermediate the first and second ends (50

25 and 64, respectively) thereof, with a third hollow
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