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(54)  Floor  Boxes. 

(57)  A  floor  box  (16)  for  providing  electrical  termi- 
nals  in  an  underfloor  cabling  system  comprises 
a  box  frame  (20)  for  mounting  in  an  aperture 
(14)  in  the  floor  and  a  carpet  frame  and  lid 
assembly,  the  box  frame  having  a  retractable 
blade  (30,  130)  at  each  corner  for  engaging 
under  the  edges  of  the  aperture  (14).  Each  blade 
(30)  may  have  a  serrated  ramp  surface,  and  is 
preferably  biassed  outwardly  by  a  tension 
spring  (102).  A  top  blade  (160)  may  be  attached 
above  each  main  blade  to  raise  the  level  of  the 
ramp  in  order  to  accommodate  thin  floors. 
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This  invention  relates  to  floor  boxes,  and  more 
especially  electrical  outlet  boxes  which  provide  elec- 
trical  terminals  in  an  underfloor  cabling  system  and  to 
which  flying  leads  can  be  connected  from  above  floor 
telephones,  electrical  equipment,  computers  and  the 
like. 

Background  to  the  invention 

Mountings  for  floor  boxes  basically  comprise  a 
box  frame  for  securing  the  box  to  the  edge  of  an  open- 
ing  in  the  floor,  and  a  carpet  frame  and  lid  assembly 
which  holds  down  the  edge  of  the  carpet  around  the 
floor  opening.  Both  the  box  frame  and  the  carpet 
frame  and  lid  assembly  require  to  be  secured  to  the 
floor  and  there  exist  several  known  arrangements  for 
this  purpose.  In  one  arrangement,  the  box  frame  fixes 
to  the  floor  and  has  an  internal  projecting  flange  to 
which  an  inner  edge  of  the  carpet  frame  beneath  the 
lid  secures  by  fixing  screws.  In  another  arrangement, 
in  which  the  carpetframe  and  boxframe  are  integrally 
connected,  the  boxframe  carries  a  member  which  en- 
gages  the  underside  of  the  floor,  and  the  carpetframe 
screw  fixes  to  this  member  to  clamp  the  entire  assem- 
bly  in  position.  Another  recent  proposal  is  to  replace 
the  fixing  screw  of  the  first-mentioned  arrangement 
by  a  ratchet  mechanism. 

It  is  an  object  of  the  invention  to  provide  an  im- 
proved  mounting  for  a  floor  box  wh  ich  enables  the  box 
to  be  more  easily  and  quickly  mounted  in  a  floor  open- 
ing. 

Summary  of  the  invention 

According  to  the  invention,  there  is  provided  a 
floor  box  having  a  frame  unit  constituted  by  an  inte- 
gral  or  interconnected  box  frame  and  a  carpet  frame 
and  lid  assembly,  characterised  in  that  the  box  frame 
carries  a  plurality  of  retractable  fingers  which  in  use 
engage  beneath  the  floor  at  the  edge  of  the  floor  box 
opening  to  clamp  the  frame  unit  in  position. 

The  fingers  are  preferably  spring  urged  outward- 
ly  of  the  box  frame  to  engage  beneath  the  floor,  and 
are  manually  retractable  from  the  extended  position. 
Moreover,  the  fingers  are  preferably  latchable  in  the 
retracted  condition. 

Preferably,  the  fingers  comprise  blades  slidable 
along  a  wall  of  the  box  frame. 

When  a  floor  box  is  mounted  in  position,  it  is  gen- 
erally  necessary  for  the  mounting  to  be  adaptable  to 
d  if  ferent  thicknesses  of  carpet  or  other  floor  covering  . 
In  the  known  arrangements,  this  adaptability  is  cat- 
ered  for  by  the  fixing  screws  or  the  ratchet  mecha- 
nism,  or  by  adjustability  of  the  clamp  member  on  the 
box  frame. 

In  accordance  with  a  preferred  feature  of  the 
present  invention,  the  fingers  or  the  blades,  at  the  re- 
gions  thereof  which  engage  under  the  floor,  have  a  ta- 

pered  surface,  preferably  a  serrated  ramp.  The  fin- 
gers  will  thus  automatically  be  projected  outwardly 
from  the  box  frame  to  the  extent  necessary  to  ensure 
a  strong  clamping  action,  for  substantially  all  thick- 

5  ness  of  floor  covering.  Pressing  down  on  the  carpet 
frame  during  fitting  will  enable  the  fingers  to  spring 
out  to  the  maximum  possible  extent,  thereby  to  en- 
sure  that  the  clamping  actions  is  as  strong  as  possi- 
ble. 

10  By  providing  fingers  on  opposite  sides  of  the  box 
frame  adjacent  the  respective  corners  thereof,  it  is 
possible  to  employ  a  single  compression  spring  be- 
tween  each  two  opposed  fingers.  Interposition  of  a 
spring  biassed  link  mechanism  can  enable  a  single 

15  spring  to  be  effective  on  the  fingers  at  all  four  corners 
of  the  box. 

Alternatively,  in  a  preferred  arrangement  each 
finger  is  provided  with  a  tension  spring  which  inde- 
pendently  biasses  the  finger  outwardly  of  the  box 

20  frame. 
Regardless  of  the  manner  in  which  the  springs 

act  on  the  fingers,  at  least  two  fingers  will  be  incor- 
porated,  and  preferably  four. 

Where  the  floor  covering  is  particularly  thin,  each 
25  blade  may  be  provided  with  a  separate  blade  attach- 

ment  having  a  similar  tapered  surface  and  being  eng- 
ageable  over  the  main  blade  so  as  effectively  to  raise 
the  level  of  the  ramp. 

For  the  purpose  of  latching  the  blades  in  the  re- 
30  tracted  position,  a  pawl  and  detent  device  may  be  pro- 

vided  between  the  box  frame  and  each  blade.  Prefer- 
ably  each  blade  has  a  partially  severed  portion  bent 
out  to  act  as  the  pawl  which  latches  into  a  detent  aper- 
ture  in  the  wall  of  the  box  frame.  A  laterally  bent  out 

35  flange  on  each  blade  may  provide  a  means  of  engag- 
ing  and  disengaging  the  latch. 

Within  the  box  frame,  a  cover  may  be  provided  for 
the  blades  which  also  acts  as  a  spring  retainer. 

A  preferred  arrangement  has  two  pairs  of  oppo- 
40  site  blades  at  the  four  frame  corners.  The  blades  of 

each  pair  may  be  biassed  outwardly  by  a  single  com- 
pression  spring  acting  between  them.  A  cover/spring 
retainer  is  then  preferably  provided  for  each  spring 
pair,  extending  along  the  corresponding  side  wall  of 

45  the  box.  Thus,  this  retainer  may  be  in  the  form  of  an 
elongate  element  generally  of  inverted  L-section, 
which  detachably  clips  to  the  wall  of  the  box.  A  guide 
for  ensuring  travel  of  the  blade  close  to  the  box  wall 
may  be  provided,  preferably  on  the  box  wall,  as  well 

so  as  travel  stops  on  the  blades  limiting  outward  projec- 
tion  thereof.  The  manually  engagable  flange  provided 
on  the  blade  to  enable  its  retraction  is  accessible  out- 
side  the  cover/spring  retainer. 

55  Desription  of  embodiment 

A  floor  box  in  accordance  with  the  invention  is 
now  described,  by  way  of  example  only,  with  refer- 
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ence  to  the  accompanying  drawings,  in  which:- 
Figure  1  is  a  diagrammatic  cross-sectional  view 
at  one  side  of  a  floor  aperture  in  which  a  floor  box 
is  received; 
Figure  2  is  an  exploded  view  of  one  side  of  a  box  5 
frame  for  the  floor  box  of  Figure  1  ; 
Figure  3  is  a  modification  of  the  side  box  frame 
of  Figure  2; 
Figure  4  is  a  side  view  of  a  main  blade  in  Figure 
3  with  a  top  blade  attached  thereto;  and  10 
Figure  5  is  an  enlarged  plan  view  of  the  main 
blade  of  Figure  4  showing  a  detail  of  the  attach- 
ment. 
The  principle  of  the  arrangement  in  accordance 

with  the  invention  will  be  understood  from  Figure  1  .  15 
The  floor  10,  having  a  carpet  or  floor  covering  12,  is 
formed  with  an  aperture  14  in  which  is  mounted  a 
floor  box  16,  typically  an  electrical  outlet  box  in  an  un- 
derfloor  cable  system.  In  use,  terminals  in  the  box  are 
accessible  through  an  openable  lid  17  in  the  floor,  20 
which  lid  forms  part  of  a  carpet  frame  and  lid  assem- 
bly  18. 

The  box  16  is  held  in  place  by  a  metal  box  frame 
20  to  which  a  plastics  carpet  frame  22  is  secured  by 
fixing  screws  24  (only  one  shown).  25 

The  entire  assembly  requires  to  be  mounted  firm- 
ly  in  place  in  the  floor  aperture.  This  is  achieved  by 
means  of  two  pairs  of  outwardly  urged  blades  26,  one 
blade  at  each  corner  of  the  box,  each  pair  being 
biassed  outwards  by  a  compression  spring  28.  One  of  30 
the  blades  26  is  shown  in  Figure  1  ,  and  it  will  be  seen 
that  it  has  a  ramp  surface  30  at  one  end,  where  the 
blade  engages  the  underside  of  the  floor  when  the 
blade  is  projected  outwardly  of  the  box  frame  20  by 
the  spring  28.  The  assembly  is  thus  fixed  in  position  35 
by  the  clamping  action  on  the  edge  of  the  floor  around 
the  aperture  14  by  the  carpetframe  22  and  the  blade 
26.  Different  thicknesses  of  floor  covering  12  are  au- 
tomatically  catered  for  and,  by  pressing  down  on  the 
carpet  frame  during  fitting,  maximum  projection  of  40 
the  blade  is  ensured  to  achieve  a  strong  clamping  ac- 
tion. 

Details  of  the  box  frame  20  are  shown  in  Figure 
2.  This  basically  comprises  two  end  walls  (not  shown) 
and  two  interconnected  side  walls  32,  of  which  only  45 
one  is  shown  in  the  drawing;  the  other  is  a  mirror  im- 
age. 

The  wall  32  has  flanges  34  at  the  top  to  prevent 
the  box  frame  20  from  dropping  if  the  carpet  frame  22 
is  detached,  and  end  flanges  36  to  which  the  carpet  50 
frame  is  normally  secured. 

Two  opposed  blades  26  at  opposite  corners  of 
the  box  frame  20  are  each  projected  outwardly  by  the 
spring  28.  The  blades  26  effectively  slide  along  the  in- 
terior  of  the  wall  32,  held  in  place  by  a  guide  33  formed  55 
in  the  wall. 

Each  blade  26  is  formed  with  bent-out  portions 
serving  as  a  pawl  35  and  a  retraction  flange  38.  Pawl 

35  can  be  engaged  in  detent  aperture  40  in  the  wall 
32,  thereby  to  enable  the  blade  26  to  be  latched  in  a 
non-projection  position,  ie  for  use  in  mounting  and  de- 
mounting  the  assembly. 

A  cover/spring  retainer  41,  in  the  form  of  an  elon- 
gate,  inverted  L-section  element  detachably  clips  to 
the  wall  32  by  means  of  fittings  42,  44  on  the  cover 
which  respectively  engage  fittings  43,  48  on  the  wall. 
These  fittings  are  such  that  there  is  a  small  clearance 
between  the  top  limb  of  the  cover  and  the  interior  sur- 
face  of  the  wall,  through  which  the  retraction  flange 
38  on  the  blade  extends  to  an  accessible  position. 

Atravel  stop  50  is  provided  on  the  blade  26  to  lim- 
it  its  outward  projection. 

Referring  now  to  the  modified  box  frame  120  of 
Figure  3,  the  parts  which  are  similar  to  those  in  Figure 
2  are  shown  by  the  same  reference  numerial  but  in- 
creased  by  100.  To  avoid  duplication  of  references 
only  the  parts  to  the  left  of  Figure  3  are  referenced. 

The  principal  difference  over  Figure  2  is  that  the 
blades  126  of  the  modified  box  are  biassed  outwardly 
each  by  its  own  tension  spring  1  02,  which  is  connect- 
ed  between  the  respective  end  flange  1  36  and  the  re- 
traction  flange  138  of  the  blade. 

Each  blade  126  is  held  slidably  in  position  against 
the  side  wall  132  by  a  fastener  104  which  engages  in 
a  horizontal  guide  slot  106  formed  in  the  blade  and 
serves  to  limit  outward  movement  of  the  blade.  In  this 
case  there  is  no  need  for  a  cover/spring  retainer,  as 
in  Figure  2. 

The  lower  edge  of  each  blade  is  formed  with  a  cut 
out  1  08,  and  when  the  blade  is  in  the  latched  position, 
each  cut  out  is  held  by  a  respective  detent  110  bent 
upwardly  from  a  bottom  ledge  of  the  side  wall  132. 

Although  not  shown  in  the  drawings,  the  ramp  30 
of  each  blade  26  or  126,  is  formed  with  rounded  ser- 
rations  which  enable  the  blade  to  provide  a  more  pos- 
itive  grip  at  the  underside  of  the  floor  10. 

In  situations  where  the  floor  10  is  very  thin,  the 
blade  126  may  not  be  able  to  project  outwardly  suffi- 
ciently  to  locate  securely  under  the  floor.  Moreover, 
this  problem  cannot  be  overcome  by  making  the  angle 
of  the  ramp  30  significantly  steeper,  since  the  blade 
will  not  then  be  wedged  securely  enough  under  the 
floor  10  to  overcome  an  upward  force  exerted  on  the 
floor  box  16. 

To  overcome  this  problem,  a  separate  attach- 
ment  is  provided  for  each  main  blade  126,  in  the  form 
of  a  top  blade,  160  as  shown  in  Figures  4  and  5. 

The  top  blade  160  has  a  serrated  ramp  162  sim- 
ilar  to  that  of  the  main  blade  126,  and  a  horizontal  slot 
164  opening  out  to  the  side  remote  from  the  ramp.  A 
rectangular  cutout  166  is  formed  under  the  slot,  which 
in  use  engages  with  a  corresponding  projection  150 
formed  at  the  top  of  the  main  blade  126. 

As  best  shown  in  the  scrap  plan  view  of  Figure  5, 
the  left  and  right  vertical  edges  (168,  170)  of  the  up- 
per  part  of  the  projection  1  50  are  separated  from  the 
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corresponding  edges  of  the  lower  part  by  cuts  172, 
the  left  edge  168  being  bent  or  curved  inwardly  of  the 
plane  of  drawing,  as  viewed  in  Figure  4,  while  the  right 
edge  170  is  outwardly  bent  or  curved. 

In  use,  the  top  blade  160  is  assembled  by  being  5 
pushed  in  the  narrow  gap  between  the  main  blade 
1  26  and  the  side  wall  1  32  in  the  direction  of  arrow  1  74 
as  shown  in  Figure  5.  As  soon  as  the  leading,  back- 
wardly  facing  edge  of  the  cutout  166  slides  past  the 
right  edge  170  of  the  projection  150,  the  cutout  166  10 
drops  over  the  projection,  as  shown  in  Figure  4,  where 
the  top  blade  is  locked  in  position  between  the  edges 
168  and  170. 

Upward  movement  of  the  top  blade  is  prevented 
by  a  guide  member  (not  shown)  in  the  side  wall  132  15 
which  engages  in  the  slot  164  and  guides  the  top 
blade  during  its  extension  and  retraction  movements. 

Various  other  modifications  are  possible  within 
the  scope  of  the  invention  hereinbefore  defined.  For 
example,  if  the  facility  of  releasing  the  cover  and  lid  20 
assembly  individually  is  not  required,  the  cover  frame 
and  the  boxframe  may  be  integrally  formed.  Addition- 
ally,  the  term  box  frame  is  intended  to  be  broadly  in- 
terpreted  to  include  arrangements  in  which  the  two 
opposite  side  walls  are  only  interconnected  by  the  25 
floor  box  which  is  to  be  mounted  in  position.  Addition- 
ally,  a  linkage  system  could  be  incorporated  to  enable 
a  single  spring  to  act  on  two  three,  four  or  more  fin- 
gers,  which  are  not  essentially  required  to  be  in  the 
form  of  blades,  and  in  this  case  a  suitable  element  30 
could  be  provided  on  the  linkage  to  enable  all  the  fin- 
gers  to  be  simultaneously  retracted  and  latched  in  a 
retracted  position. 

5.  A  floor  box  according  to  any  one  preceding  claim 
in  which  four  fingers  are  provided,  one  adjacent 
each  corner  of  the  box  frame. 

6.  A  floor  box  according  to  any  one  preceding  claim 
in  which  each  finger  is  provided  with  a  tension 
spring  which  independently  biasses  the  finger 
outwardly  of  the  box  frame. 

7.  A  floor  box  according  to  any  one  of  claims  4  to  6, 
in  which  a  separate  top  blade  is  attachable  over 
each  main  blade,  the  top  blade  having  a  similar 
tapered  surface  and  being  engageable  over  the 
main  blade  so  as  effectively  to  raise  the  level  of 
the  ramp. 

8.  A  floor  box  according  to  any  one  of  claims  3  to  7, 
in  which  the  blades  are  latchable  in  the  retracted 
position  by  a  pawl  and  detent  device  provided  be- 
tween  the  box  frame  and  each  blade. 

9.  A  floor  box  according  to  claim  8  in  which  each 
blade  has  a  partially  severed  portion  bent  out  to 
act  as  the  pawl  which  latches  into  a  detent  aper- 
ture  in  the  wall  of  the  box  frame. 

1  0.  A  floor  box  according  to  any  one  of  claims  3  to  9 
in  which  the  blades  are  disposed  in  two  pairs  of 
opposed  blades,  and  a  cover  is  provided  for  the 
blades  which  also  acts  as  a  spring  retainer,  the 
blade  of  each  pair  being  biassed  outwardly  by  a 
single  compression  spring  acting  between  them. 

Claims 
35 

A  floor  box  having  a  frame  unit  constituted  by  an 
integral  or  interconnected  boxframe  and  a  carpet 
frame  and  lid  assembly,  characterised  in  that  the 
boxframe  carries  a  plurality  of  retractable  fingers 
which  in  use  engage  beneath  the  floor  at  the 
edge  of  the  floor  box  opening  to  clamp  the  frame 
unit  in  position. 

A  floor  box  according  to  claim  1  in  which  the  fin- 
gers  are  spring  urged  outwardly  of  the  box  frame 
to  engage  beneath  the  floor,  and  are  manually  re- 
tractable  from  the  extended  position. 

A  floor  box  according  to  claim  1  or  claim  2  in 
which  the  fingers  comprise  blades  slidable  along 
a  wall  of  the  box  frame. 

40 

45 

50 

Afloor  box  according  to  any  one  preceding  claim 
in  which  the  blades,  at  the  regions  thereof  which 
engage  under  the  floor,  have  a  tapered  surface, 
preferably  a  serrated  ramp. 

55 
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