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©  Suspended  platform. 

©  A  suspended  platform,  for  example  for  use  as  an 
access/working  platform  in  performing  maintenance 
work  on  the  attachment  of  conductors  and  insulators 
to  an  electricity  transmission  tower  or  pylon,  com- 
prises  a  main  portion  (20)  and  an  extension  portion 
(21)  hingedly  connected  thereto  so  as  to  pivot  to  a 
closed  position,  which  may  be  generally  at  right 
angles  to  the  main  portion  or  may  involve  pivoting 
the  extension  portion  through  an  angle  greater  than 

90  °  so  that  it  lies  substantially  within  the  structure  of 
the  main  portion.  This  latter  configuration  further 
diminishes  the  space  taken  up  by  the  platform  dur- 
ing  hoisting  to  position  and  ensures  that  all  parts  of 
the  platform  are  safely  spaced  from  the  conductors 
under  all  conditions,  including  under  high  winds 
which  might  tend  to  sway  the  platform  towards  the 
conductors. 
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Field  of  the  Invention 

This  invention  relates  to  a  suspended  platform, 
for  example  for  use  as  an  access/working  platform 
in  performing  maintenance  work  on  the  attachment 
of  conductors  and  insulators  to  an  electricity  trans- 
mission  tower  or  pylon. 

Background  to  the  Invention 

Typically,  such  platforms  consist  of  a  narrow 
elongated  base  provided  with  safety  rails  upstand- 
ing  from  each  side,  suspension  points  for  connec- 
tion  of  the  cables  to  the  lifting  block  to  which  the 
platform  is  suspended  from  the  tower,  and  connec- 
tions  for  stay  cables  by  which  the  platform  is 
manoeuvred  and  stabilised  from  the  ground.  To 
enable  access  to  be  gained  to  the  conductors  and 
insulators  on  both  sides  of  the  tower,  it  is  desirable 
to  maximise  the  length  of  the  platform,  and  this  is 
typically  achieved  by  connecting  together  two  or 
more  shorter  platforms.  For  some  installations,  an 
overall  length  of  platform  of  eighteen  metres  is  now 
required,  and  even  longer  platforms  are  being  con- 
sidered,  since  there  is  a  requirement  that,  for  safe- 
ty,  all  work  should  be  carried  out  from  a  secure 
platform  providing  safety  rails  all  round,  and  not 
from,  for  example,  a  simple  ladder  projecting  from 
such  a  platform. 

It  is  a  usual  practice  to  disconnect  the  power 
from  only  those  conductors  on  the  side  of  the 
tower  where  the  work  is  to  be  carried  out,  leaving 
the  conductors  on  the  opposite  side  of  the  tower 
live.  Because  of  the  very  high  voltages  involved,  for 
example  275  000  volts  or  even  40  0000  volts,  a 
minimum  distance  must  be  maintained  at  all  times 
between  the  platform  and  the  closest  live  conduc- 
tor.  In  the  UK,  this  is  at  present  2.2  metres.  In 
manoeuvring  very  long  platforms,  particularly  on  a 
tower  at  which  the  direction  of  the  transmission  line 
changes,  that  is  to  say  where  there  is  an  obtuse 
angle  between  the  cables  on  one  side  of  the  tower 
and  those  on  the  other  side  of  the  tower,  when 
viewed  in  plan,  there  is  a  risk  that  the  distance 
between  the  platform  and  a  live  conductor  can  be 
reduced  below  the  safety  minimum  distance.  This 
limits  the  length  of  platform  which  can  be  used  in 
such  circumstances  and  therefore  limits  ease  of 
access  in  working. 

It  has  been  proposed  to  use  telescopically  ex- 
tensible  platforms,  but  the  additional  weight  in- 
volved  in  creating  a  telescopic  structure  renders 
such  platforms  more  difficult  to  hoist  into  position 
on  the  tower,  while  the  telescoping  action  would  be 
very  difficult  to  operate  when  suspended  at  the 
working  height.  Typically  it  would  involve  more 
than  one  man  to  perform  the  operation,  and  would 
therefore  increase  the  size  of  the  crew  needed, 

increasing  both  the  overall  weight  of  the  platform 
and  the  cost  of  the  maintenance  operation. 

Summary  of  the  Invention 
5 

The  present  invention  overcomes  these  difficul- 
ties  by  providing  a  platform  which  has  a  hinged 
extension  portion  which  can  be  hinged  up  to  re- 
duce  the  overall  length  of  the  platform  when  the 

io  extension  length  is  not  required. 
Thus,  one  embodiment  of  the  invention  pro- 

vides  a  suspended  platform,  comprising  a  main 
portion  and  an  extension  portion  hingedly  con- 
nected  thereto  so  as  to  pivot  to  a  closed  position, 

75  which  may  be  generally  at  right  angles  to  the  main 
portion  or  may  involve  pivoting  the  extension  por- 
tion  through  an  angle  greater  than  90°  so  that  it 
lies  substantially  within  the  structure  of  the  main 
portion.  This  latter  configuration  further  diminishes 

20  the  space  taken  up  by  the  platform  during  hoisting 
to  position  and  ensures  that  all  parts  of  the  platform 
are  safely  spaced  from  the  conductors  under  all 
conditions,  including  under  high  winds  which  might 
tend  to  sway  the  platform  towards  the  conductors. 

25  Preferably,  spring  means  are  provided  between 
the  portions  to  apply  a  force  to  the  extension 
portion  to  assist  pivoting  of  the  portion  towards  the 
closed  position.  The  spring  means  may  comprise  a 
spring  assister  in  the  form  of  a  coil  spring  having 

30  opposed  arms  extending  generally  perpendicular  to 
the  longitudinal  axis  of  the  spring  and  rotatable 
around  the  axis  of  the  spring  to  apply  tension 
thereto,  one  arm  slidably  engaging  the  underside 
of  the  extension  portion,  and  the  other  arm  being 

35  held  within  the  main  portion. 
The  platform  will  preferably  have  safety  rails 

therealong  mounted  on  vertical  supports,  and  pref- 
erably  at  least  a  portion  of  the  safety  rail  of  the 
extension  portion  is  detachably  connected  to  the 

40  main  portion  and  pivotally  connected  to  the  exten- 
sion  portion  whereby,  when  the  rails  are  detached 
from  the  main  portion,  pulling  on  the  rails  causes 
pivoting  of  the  extension  portion  relative  to  the 
main  portion. 

45  Preferably  the  construction  of  the  platform  is 
generally  of  the  type  formed  with  an  aluminium 
channel  section  base  with  a  floor  member  secured 
to  the  side  walls  of  the  channel.  Preferably  the 
extension  section  is  formed  of  a  shallower  channel 

50  member  without  the  additional  floor  member,  the 
base  of  the  channel  being  aligned  with  the  floor  of 
the  main  section  in  use.  This  provides  a  lighter 
construction  for  the  extension  section,  minimising 
overall  weight  and  rendering  the  hinging  action  of 

55  the  extension  section  easier.  The  main  body  of  the 
spring  assister  may  then  be  mounted  within  the 
channel  member  of  the  main  section,  but  beneath 
the  floor  member,  with  its  free  arm  engaging  the 
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underside  of  the  channel  member  of  the  extension 
section.  The  force  of  the  spring  will  be  selected 
such  that  the  initial  lifting  force  to  commence  the 
hinging  action  of  the  extension  section  is  minimis- 
ed,  but  the  spring  is  not  sufficiently  powerful  to 
overcome  the  weight  of  the  extension  section  on  its 
own. 

Typically,  a  complete  eighteen  metre  platform 
will  thus  consist  of  a  conventional  six  metre  plat- 
form  at  its  centre,  with  a  platform  in  accordance 
with  the  present  invention  attached  at  each  end. 
Each  platform  in  accordance  with  the  invention  will 
conveniently  consist  of  a  four  metre  main  section 
and  a  two  metre  extension  section.  It  is  envisaged 
that  in  certain  circumstances  the  overall  length  of 
the  platform  may  be  greater  than  eighteen  metres. 

While  the  platform  has  been  described  with 
reference  to  its  use  on  electricity  distribution 
towers,  it  will  be  appreciated  that  many  other  ap- 
plications  for  such  platforms  exist.  For  example 
maintenance  work  on  bridges  and  other  high  struc- 
tures  may  require  a  continuous  working  surface  of 
extended  length  where  the  ability  temporarily  to 
reduce  the  overall  length,  for  example  during  lifting 
or  manoeuvring  into  position,  may  be  useful.  The 
platform  of  the  invention  is  such  that  lowering  and 
raising  the  extension  portion  may  be  carried  out  by 
one  person  when  the  platform  is  in  its  operative 
position.  The  reduction  in  weight  as  compared  with 
telescopically  extending  systems  permits  its  use  by 
a  smaller  number  of  people,  thus  reducing  costs. 

Brief  Description  of  the  Drawings 

Reference  is  made  to  the  drawings,  in  which: 
Figure  1  is  diagrammatic  plan  view  of  a  conven- 
tional  platform  suspended  from  an  electricity 
transmission  tower; 
Figure  2  is  a  side  elevation  of  a  platform  in 
accordance  with  a  preferred  embodiment  to  the 
invention; 
Figure  3  is  an  enlarged,  partially  sectioned  view 
of  the  hinge  portion  of  the  platform  shown  in 
Figure  2;  and 
Figures  4,  5  and  6  are  diagrammatic  side  views 
of  a  platform  according  to  another  embodiment 
of  the  invention,  showing  successive  stages  be- 
tween  the  open  and  closed  positions. 

Detailed  Description  of  the  Drawings 

Referring  first  to  Figure  1,  the  transmission 
tower  1  is  provided  with  at  least  one  cross  arm  2 
carrying  adjacent  to  each  end  insulators  3  from 
which  the  conductors  4  are  suspended.  A  platform 
5  is  also  suspended  from  the  cross  arm  2,  and  the 
conductor  4a  on  the  same  side  of  the  tower  as  the 
platform  5  is  disconnected  from  the  electricity  sup- 

ply.  However,  it  is  usual  practice  to  leave  the  other 
conductor  4b  live,  to  minimise  the  interference  to 
the  electricity  supply  system,  and  it  will  be  seen 
that,  at  one  end  thereof,  the  platform  5  approaches 

5  the  live  conductor  4b,  the  tower  being,  in  this 
instance  at  a  point  in  the  transmission  line  where 
the  direction  is  changed.  It  is  important  that  the 
distance  between  the  platform  5  and  the  live  con- 
ductor  4b  should  at  all  times  be  above  the  mini- 

io  mum  safety  distance  of  2.2  metres.  As  can  be 
seen  from  Figure  1  ,  even  if  the  closest  distance  is 
outside  the  safety  margin,  any  rotational  movement 
of  the  platform  5  might  cause  the  safety  margin  to 
be  entered.  While  the  use  of  a  shorter  platform 

is  would  avoid  this  problem,  this  would  not  provide  an 
adequate  access  length  for  the  platform,  making 
some  maintenance  tasks  difficult. 

As  the  tower  is  depicted  in  Figure  1,  the  plat- 
form  is  arranged  for  access  to  the  transmission  line 

20  4a  to  the  left  of  the  tower.  To  permit  access  to  the 
line  at  the  right  of  the  tower,  the  platform  will  need 
to  be  rotated  clockwise,  thus  bringing  its  left  hand 
end  closer  to  the  left  hand  live  transmission  line  4b. 
The  eighteen  metre  length  platform  (for  example) 

25  shown  in  Figure  1  is  formed  of  three  six  metre 
sections,  a  centre  platform  5a  and  two  end  plat- 
forms  5b. 

One  end  platform  suitable  for  use  in  the  con- 
figuration  shown  in  Figure  1  ,  but  in  accordance  with 

30  the  invention,  is  shown  in  Figure  2.  The  platform 
consists  of  a  main  section  20  and  an  extension 
section  21  . 

The  main  section  is  constructed  with  a  channel 
section  base  22  in  which  a  floor,  whose  position  is 

35  illustrated  by  dotted  line  23,  is  secured.  Uprights 
24,  25  and  26  are  bolted  to  the  base  section  22 
with  diagonal  bracing  struts  27  therebetween,  and 
with  horizontal  safety  rails  28  fixed  between  them 
adjacent  the  uppermost  ends.  The  upright  24  car- 

40  ries  projecting  members  29  to  permit  connection  to 
the  central  platform  (for  example  5a  in  Figure  1). 
Anchorage  point  30  are  provided  for  the  supporting 
cable  from  the  lifting  block  from  which  the  platform 
is  suspended  from  the  cross  arm  of  the  tower,  and 

45  each  consists  of  a  plate  to  which  is  welded  a  cast 
eye  through  which  the  respective  cable  can  pass. 

The  extension  section  21  has  a  base  portion  31 
consisting  of  a  channel  formed  from  sheet  alumin- 
ium  to  which  pairs  of  uprights  32  and  33  are 

50  bolted.  A  fixed  safety  rail  34  extends  between  the 
uprights  32  and  33  on  each  side  and  an  end  rail 
(not  shown)  extends  between  the  uprights  33.  A 
second  pair  of  safety  rails  35  extend  between  the 
uprights  32  of  the  extension  section  21  and  the  end 

55  upright  26  of  the  main  section  20.  Each  safety  rail 
35  is  pivotally  mounted  to  the  upright  32  and  is 
detachably  connected  to  the  uprights  26  by  means 
of  a  pin  and  retaining  clip  passing  through  aligned 

3 
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eyes.  A  safety  wire  bond  36  extends  permanently 
between  the  upright  26  and  the  upright  32  on  each 
side  of  the  platform. 

The  channel  section  31  is  connected  to  the 
channel  section  22  through  a  hinge  37  on  each 
side  of  the  platform.  As  may  be  seen  from  Figure 
3,  each  hinge  provides  a  pivot  point  38  above  the 
level  of  the  channel  members  22  and  31  to  provide 
for  their  slight  separation  in  the  hinging  action. 

A  spring  assister  39  is  mounted  by  bolts  be- 
neath  the  floor  23.  The  spring  assister  consists  of  a 
coil  spring  39a  with  arms  39b  and  39c  extending 
from  each  end  of  the  spring  perpendicularly  to  the 
axis  thereof.  One  arm  39b  engages  the  underside 
of  the  floor  23  while  the  other  arm  39c  engages  the 
underside  of  the  channel  member  31.  The  arms  are 
rotated  in  opposite  directions  around  the  axis  of  the 
spring  39a  to  place  them  under  tension  before 
installation.  Thus,  the  arm  39c  applies  an  upward 
force  to  the  extension  section  21  sufficient  substan- 
tially  to  counterbalance  its  weight. 

To  raise  the  extension  portion  21  to  its  closed 
position,  the  pins  securing  the  pivotable  rails  35  to 
the  upright  26  are  removed  and  the  ends  of  the 
rails  35  are  then  lifted  clear  of  the  upright  26. 
Pulling  on  the  rails  35  simultaneously  exerts  a 
rotational  moment  on  the  extension  section  21 
causing  it  to  rotate  upwardly  around  the  pivot  point 
38  of  the  hinge  37  with  the  assistance  of  the  spring 
arm  39c.  The  extension  portion  may  be  secured  in 
a  position  in  which  its  base  channel  31  extends 
substantially  perpendicularly  to  the  floor  23  of  the 
main  section. 

Thus,  referring  to  Figure  1,  the  platform  5b 
closest  to  the  live  conductor  4b  can  be  reduced  in 
length,  in  accordance  with  the  invention,  by  about 
one  third  whilst  still  permitting  the  full  access 
length  to  be  afforded  by  the  platform  on  the  left 
hand  side  of  the  tower  adjacent  to  the  conductor 
being  worked  upon.  Before  the  platform  is  swung 
into  position  to  permit  the  right  hand  side  of  the 
conductor  to  be  worked  upon,  the  opposite  exten- 
sion  section  is  raised  as  hereinbefore  described,  so 
as  to  ensure  adequate  clearance  from  the  live 
conductor.  After  the  rotation,  the  right  hand  end 
extension  section  can  then  be  lowered  in  the  re- 
verse  of  the  operation  hereinbefore  described,  to 
extend  the  working  length,  while  retaining  an  all 
round  safety  rail  and  an  adequately  supported 
working  floor. 

When  the  extension  section  21  is  raised  to  its 
closed  position,  the  end  of  the  main  section  can  be 
closed  off  above  the  floor  to  prevent,  for  example, 
tools  from  sliding  along  the  floor  and  out  of  the  end 
of  the  platform  main  section,  by  inserting  a  closing 
plate  40  into  opposed  slots  formed  in  the  sides  of 
the  channel  by  blocks  41  attached  thereto. 

It  will  be  appreciated  that  the  combined  plat- 
form  consisting  of  three  shorter  platforms  (for  ex- 
ample  5a  and  5b  in  Figure  1),  may  more  readily  be 
hoisted  into  position  on  the  transmission  tower  with 

5  both  extension  sections  in  their  closed  positions, 
particularly  since  in  the  final  manoeuvring  of  the 
platform  into  its  working  position,  there  is  a  risk  that 
the  clearance  from  the  live  conductors  may  be 
momentarily  reduced  below  the  safety  margin  for  a 

io  very  long  platform.  The  construction  of  the  exten- 
sion  portions  is  such  that  the  weight  of  the  platform 
can  be  kept  to  a  minimum,  which  also  gives  advan- 
tages  in  hoisting  and  manoeuvring.  The  reduction 
in  weight  is  achieved  without  any  reduction  in  the 

is  load  carrying  capacity  of  the  platform. 
Referring  to  Figures  4,  5  and  6,  the  main 

section  20  of  the  platform  is  essentially  the  same 
as  that  illustrated  in  Figure  2.  The  extension  sec- 
tion  50  consists,  as  in  the  embodiment  of  Figure  2, 

20  of  a  simple  channel  of,  for  example,  aluminium, 
hinged  to  the  main  section  20.  However,  the  chan- 
nel  is  slightly  narrower  than  the  main  section  so  as 
to  be  able  to  fit  within  its  side  walls.  The  hinges  51 
linking  the  two  sections  together  are  located  within 

25  the  channel  to  facilitate  this. 
At  the  free  end  of  the  extension  section  50  are 

fixed  a  pair  of  uprights  52  which  may  be  joined 
across  the  end  of  the  section  by  a  safety  rail.  Side 
rails  53  are  hinged  to  the  tops  of  the  uprights  and 

30  each  is  provided  with  an  eye  at  its  free  end  permit- 
ting  it  to  be  attached  by  a  pin  to  lugs  extending 
from  the  end  of  the  main  section  20.  Each  side  rail 
also  has  a  handle  54  to  facilitate  pulling  of  the  rails 
to  raise  the  extension  section  as  hereinbefore  de- 

35  scribed  with  reference  to  Figure  2.  A  spring  as- 
sister  is  also  provided,  as  with  the  embodiment 
shown  in  Figure  2. 

Figure  4  shows  the  extension  section  50  in  its 
operative  position,  Figure  5  shows  the  side  rails  53 

40  disengaged  from  the  main  section  and  being  pulled 
to  raise  the  extension  section  with  the  help  of  the 
spring  assister,  and  Figure  6  shows  the  extension 
section  50  in  its  closed  or  inoperative  position,  with 
the  upper  parts  of  the  uprights  52  resting  on  the 

45  floor  of  the  main  section  20  and  the  channel  of  the 
extension  section  50  inverted  over  a  portion  of  the 
floor.  The  side  rails  53  extend  along  the  sides  of 
the  floor  of  the  main  section  away  from  the  exten- 
sion  portion,  and  thus  do  not  interfere  with  the 

50  continued  use  of  that  part  of  the  platform.  The  side 
rails  may  be  temporarily  secured  in  this  position  to 
prevent  their  swinging  free  during  vertical  man- 
oeuvring  of  the  platform. 

The  configuration  of  the  platform  shown  in  Fig- 
55  ures  4,  5  and  6  ensures  that  it  occupies  the  small- 

est  possible  volume  when  the  full  extended  length 
is  not  being  used. 

4 
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Claims 9.  A  suspended  platform  according  to  Claim  8, 
wherein  the  extension  section  is  formed  of  a 
shallower  channel  member  (31)  without  the  ad- 
ditional  floor  member,  the  base  of  the  channel 
being  aligned  with  the  floor  of  the  main  section 

1.  A  suspended  platform  comprising  a  narrow 
elongate  base  (22)  provided  with  suspension 
points  (30)  for  connection  of  cables  by  which 
the  platform  is  suspended  in  use,  characteris- 
ed  in  that  the  base  comprises  a  main  portion 
(20)  and  an  extension  portion  (21)  hingedly 
connected  thereto  so  as  to  be  pivotable  to  a 
closed  position. w 

5 
in  use. 

2.  A  suspended  platform  according  to  Claim  1, 
wherein  the  extension  portion  is  pivotable  to  a 
position  generally  at  right  angles  to  the  main 

3.  A  suspended  platform  according  to  Claim  1, 
wherein  the  extension  portion  is  pivotable 
through  an  angle  greater  than  90°  so  that  it 
lies  substantially  within  the  structure  of  the  20 
main  portion. 

4.  A  suspended  platform  according  to  Claim  1  ,  2 
or  3,  wherein  spring  means  (39)  are  provided 
between  the  portions  to  apply  a  force  to  the  25 
extension  portion  to  assist  pivoting  of  the  por- 
tion  towards  the  closed  position. 

5.  A  suspended  platform  according  to  Claim  4, 
wherein  the  spring  means  comprise  a  spring  30 
assister  (39)  in  the  form  of  a  coil  spring  (39a) 
having  opposed  arms  (39b  and  39c)  extending 
generally  perpendicular  to  the  longitudinal  axis 
of  the  spring  and  rotatable  around  the  axis  of 
the  spring  to  apply  tension  thereto,  one  arm  35 
(39c)  slidably  engaging  the  underside  of  the 
extension  portion,  and  the  other  arm  (39b)  be- 
ing  held  within  the  main  portion. 

6.  A  suspended  platform  according  to  any  pre-  40 
ceding  claim,  comprising  safety  rails  (28) 
therealong  mounted  on  vertical  supports  (24, 
25  and  26). 

7.  A  suspended  platform  according  to  Claim  6,  45 
wherein  at  least  a  portion  (35)  of  the  safety  rail 
of  the  extension  portion  is  detachably  con- 
nected  to  the  main  portion  and  pivotally  con- 
nected  to  the  extension  portion  whereby,  when 
the  rails  are  detached  from  the  main  portion,  50 
pulling  on  the  rails  (35)  causes  pivoting  of  the 
extension  portion  relative  to  the  main  portion. 

8.  A  suspended  platform  according  to  any  pre- 
ceding  claim,  wherein  the  platform  is  formed  55 
with  an  aluminium  channel  section  base  (22) 
with  a  floor  member  (23)  secured  to  the  side 
walls  of  the  channel. 
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