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(54)  Push  button  assembl ies  

(57)  A  push  button  assembly  (10),  for  use  as  a  max- 
imum  demand  indication  reset  button  (12)  in  a  poly- 
phase  meter,  comprises  a  one-piece  push  button  (12) 
mounted  in  a  housing  (16)  which  is  moulded  integrally 
with  the  front  face  of  the  meter.  The  push  button  (12)  is 
rotatable  in  the  housing  between  a  first  rotary  position 
in  which  it  can  be  pushed  into  the  housing  to  operate  a 
switch,  and  a  second  rotary  position,  at  90°  to  the  first, 
in  which  the  push  button  is  prevented  from  moving  into 

the  housing.  The  push  button  has  a  circular  head  (14) 
with  integrally  moulded  spring  fingers  (36)  and  a  central 
switch-operating  stem  (22)  projecting  from  its  under- 
side,  the  stem  being  axially  split  to  form  spring  legs  (24) 
having  outwardly  projecting  feet  (26)  which  lock  the 
push  button  in  the  housing.  The  underside  of  the  head 
also  has  a  diametrically  extending  web  (40),  which 
aligns  with  and  can  move  into  a  corresponding  recess 
(42)  in  the  housing  only  when  the  push  button  is  in  the 
first  rotary  position. 
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Description 

This  invention  relates  to  push  button  assemblies, 
and  is  more  particularly  but  not  exclusively  concerned 
with  a  push  button  assembly  for  effecting  a  reset  func- 
tion,  especially  a  maximum  demand  reset  function,  in  a 
polyphase  electricity  meter. 

Polyphase  electricity  meters  for  consumers  of  sub- 
stantial  amounts  of  electricity,  eg  industrial  consumers, 
are  frequently  provided  with  a  maximum  demand  indi- 
cation  capability,  that  is,  they  store  and  can  display  the 
maximum  demand  measured  by  the  meter  during  each 
billing  period.  This  capability  is  provided  so  that  the  con- 
sumer's  bill  can  be  adjusted  to  reflect  maximum  demand 
as  well  as  the  total  amount  of  electricity  consumed.  At 
the  end  of  each  billing  period,  therefore,  the  meter  read- 
er  reads  not  only  the  total  amount  of  electricity  used,  but 
also  the  maximum  demand  indication,  and  then  resets 
the  latter  to  zero,  ready  for  the  next  billing  period,  by 
means  of  a  reset  button. 

It  is  clearly  essential  that  only  the  meter  reader  can 
operate  the  reset  button,  and  to  this  end,  present  max- 
imum  demand  reset  buttons  usually  have  a  sealed  wire 
passing  through  them  when  in  their  "unpressed"  state, 
which  wire  has  to  be  unsealed  and  removed  before  the 
button  can  be  pressed  to  effect  its  reset  function.  Since 
the  sealed  wire  can  only  be  fitted  by  the  meter  reader 
or  other  authorised  person,  any  damage  to  the  wire  or 
its  seal  is  evidence  of  possible  tampering  with  the  reset 
button. 

However,  the  amount  of  movement  of  the  button  re- 
quired  to  effect  its  reset  function  is  typically  rather  small, 
and  there  is  therefore  a  slight  possibility  that  the  sealed 
wire  can  be  sufficiently  flexible  to  permit  such  a  small 
amount  of  movement  without  visible  damage  to  the  wire 
or  its  seal.  It  is  an  object  of  the  present  invention  to  elim- 
inate  this  possibility. 

According  to  the  present  invention,  there  is  provid- 
ed  a  push  button  assembly  for  operating  a  switch,  the 
assembly  comprising  a  housing,  a  push  button  rotatably 
mounted  in  the  housing,  and  spring  means  disposed  be- 
tween  the  push  button  and  the  housing,  the  push  button 
being  rotatable  in  the  housing  between  a  first  rotary  po- 
sition  in  which  the  push  button  can  be  pushed  into  the 
housing  against  the  action  of  the  spring  means  to  oper- 
ate  the  switch,  and  a  second  rotary  position  in  which  the 
push  button  is  prevented  from  moving  into  the  housing, 
the  push  button  and  the  housing  including  co-operating 
means  permitting  the  push  button  to  be  sealed  in  the 
second  position. 

In  a  preferred  embodiment  of  the  invention,  the 
push  button  has  a  circular  head  and  a  switch  operating 
stem  extending  coaxially  from  the  underside  of  the 
head,  and  the  housing  defines  a  cylindrical  recess  for 
receiving  the  button  head,  the  bottom  of  the  recess  hav- 
ing  an  aperture  through  which  the  switch  operating  stem 
passes  to  operate  the  switch,  the  underside  of  the  button 
head  and  the  bottom  of  the  recess  being  co-operatively 

shaped  such  that  the  button  head  can  be  pushed  into 
the  recess  only  when  the  push  button  is  in  the  first  rotary 
position.  Preferably,  the  underside  of  the  button  head  is 
provided  with  a  web  extending  diametrically  on  each 

5  side  of  the  switch  operating  stem,  and  the  bottom  of  the 
recess  on  each  side  of  the  aperture  is  further  recessed 
to  receive  the  web  when  the  push  button  is  in  the  first 
rotary  position. 

Advantageously,  the  spring  means  is  formed  inte- 
10  grally  with  the  underside  of  the  button  head,  and  may 

comprise  a  pair  of  diametrically  opposed  spring  fingers 
which  are  shaped  to  abut  the  bottom  of  the  recess  and 
to  be  bent  towards  the  button  head  as  the  button  head 
is  pushed  into  the  recess.  The  spring  fingers  preferably 

is  extend  in  opposite  directions,  substantially  parallel  to 
the  web,  with  one  on  each  side  thereof. 

Advantageously,  the  stem  is  axially  split  and  provid- 
ed  at  its  lower  end  with  projections  shaped  to  engage 
the  underside  of  the  bottom  of  the  recess,  to  prevent  the 

20  push  button  from  being  withdrawn  from  the  housing 
once  the  lower  end  of  the  stem  has  passed  through  the 
aperture.  Even  more  advantageously,  the  underside  of 
the  bottom  of  the  recess  is  provided  with  a  pocket  co- 
axial  with  the  aperture,  the  pocket  being  slightly  smaller 

25  in  diameter  than  the  extent  of  the  projections  and  having 
grooves  positioned  to  receive  the  projections  when  the 
push  button  is  in  its  first  and  second  rotary  positions, 
whereby  to  tend  to  hold  the  push  button  in  each  of  its 
first  and  second  rotary  positions  respectively. 

30  The  projections  and  the  web  preferably  extend  at 
90°  to  each  other,  and  the  first  and  second  rotary  posi- 
tions  are  preferably  90°  apart. 

Conveniently,  the  head  of  the  push  button  is  provid- 
ed  with  a  passage  extending  diametrically  through  it, 

35  and  the  housing  has  an  upstanding  rim  provided  with 
diametrically  opposed  apertures  or  slots  positioned  to 
be  aligned  with  said  passage  when  the  push  button  is 
in  the  second  rotary  position,  whereby  a  wire  may  be 
passed  through  the  apertures  or  slots  and  the  passage 

40  to  seal  the  push  button  in  the  second  rotary  position. 
The  invention  also  comprises  a  polyphase  electric- 

ity  meter  provided  with  a  push  button  assembly  in  ac- 
cordance  with  any  of  the  preceding  statements  of  inven- 
tion,  typically  as  a  maximum  demand  indication  reset 

45  button,  in  which  the  housing  of  the  assembly  is  formed 
integrally  with  the  case  of  the  meter,  preferably  the  front 
of  the  case. 

The  invention  will  now  be  described,  by  way  of  ex- 
ample  only,  with  reference  to  the  accompanying  draw- 

so  ings,  of  which: 

Figure  1  is  a  part-sectional  view  of  a  push  button 
assembly  in  accordance  with  the  present  invention, 
showing  the  push  button  in  its  operational  (ie  ready 

55  to  be  pushed)  state; 

Figure  2  is  a  plan  view  of  the  push  button  assembly 
of  Figure  1  ; 

55 
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Figure  3  is  a  part-sectional  view  essentially  similar 
to  that  of  Figure  1,  but  showing  the  push  button  in 
its  operated  (ie  pushed)  state; 

Figure  4  is  a  part-sectional  view  of  the  assembly  of 
Figure  3,  taken  at  right  angles  to  the  plane  of  Figure 
3;  and 

Figure  5  is  a  part-sectional  view  of  the  push  button 
assembly  of  Figure  1  to  4,  showing  the  push  button 
in  its  sealed  state. 

The  push  button  assembly  shown  in  Figures  1  to  4 
is  indicated  generally  at  10,  and  comprises  a  push  but- 
ton  12  having  a  circular  head  14  (see  Figure  2),  and  a 
housing  16  having  a  cylindrical  recess  18  for  receiving 
and  rotatably  supporting  the  button  head  14.  The  push 
button  assembly  10  is  intended  for  use  as  a  maximum 
demand  indication  reset  button  in  a  polyphase  electricity 
meter,  and  to  this  end,  the  housing  16  is  moulded  inte- 
grally  with  the  front  face  20  of  the  meter. 

As  best  seen  in  Figure  4,  the  button  head  14  is  pro- 
vided  with  an  elongate  switch  operating  stem  22  project- 
ing  coaxially  from  its  underside,  this  stem  being  longitu- 
dinally  split  over  most  of  its  length  to  form  two  parallel 
spring  legs  24  having  respective  oppositely  outwardly 
projecting  feet  26  at  their  lower  ends.  The  stem  22  pass- 
es  through  an  aperture  28  in  the  bottom  of  the  recess 
18,  this  aperture  being  generally  circular  in  section  but 
having  two  longtudinally  extending,  oppositely  dis- 
posed,  grooves  30  in  its  wall  to  permit  the  passage  of 
the  feet  26  when  the  spring  legs  24  are  almost  fully 
squeezed  together.  The  bottom  outer  ends  of  the  feet 
26  are  curved  (at  32),  to  provide  a  cam  action  which 
squeezes  the  legs  24  together  as  the  stem  22  is  pushed 
through  the  aperture  28  during  assembly.  Once  the  feet 
26  have  passed  through  the  aperture  28,  they  enter  a 
generally  circular  recess  or  pocket  34  formed  coaxially 
with  the  aperture  28  in  the  underside  of  the  bottom  of 
the  recess  18  (ie  the  underside  of  the  housing  16),  al- 
lowing  the  legs  24  to  spring  apart  and  locking  the  button 
12  in  the  housing  16.  The  diameter  of  the  pocket  34  is 
slightly  less  than  the  distance  between  the  outer  ends 
of  the  feet  26  except  in  two  pairs  of  opposed  regions,  as 
will  become  apparent  hereinafter. 

As  already  mentioned,  the  push  button  assembly 
10  is  shown  in  Figure  1  with  the  push  button  12  in  its 
operational  state,  in  which  the  button  is  disposed  in  a 
first  rotary  position  with  respect  to  the  housing  16  and 
is  capable  of  being  pushed  into  the  housing  so  that  the 
feet  26  at  the  bottom  of  the  stem  22  operate  a  switch 
(not  shown)  within  the  meter:  typically,  the  switch  is  a 
membrane-type  switch  mounted  on  a  printed  circuit 
board  (not  shown)  disposed  just  beneath  the  underside 
of  the  housing  16.  The  push  button  12  is  held  in  its  op- 
erational  state  in  two  ways:  firstly  by  a  pair  of  opposed 
spring  fingers  36  which  are  moulded  integrally  with  the 
underside  of  the  button  head  14,  one  on  each  side  of 

the  stem  22,  and  which  abut  the  bottom  of  the  recess 
18  on  each  side  of  the  aperture  28,  thus  lightly  urging 
the  button  head  14  upwardly  within  the  recess  18  until 
the  feet  26  engage  the  underside  of  the  housing  16  with- 

5  in  the  pocket  34;  and  secondly,  by  the  engagement  of 
the  feet  26  in  respective  oppositely  disposed  grooves 
38  in  the  wall  of  the  pocket  34,  which  engagement  lightly 
resists  rotation  of  the  button  1  2  out  of  the  first  rotary  po- 
sition. 

10  The  underside  of  the  button  head  14  is  provided 
with  a  substantially  planar  web  40  projecting  downward- 
ly  therefrom,  this  web  being  symmetrically  disposed  on 
each  side  of  the  stem  22,  substantially  wider  than  the 
widest  region  of  the  aperture  28  (ie  the  region  containing 

is  the  grooves  30),  and  extending  at  right  angles  to  the  feet 
26.  The  bottom  of  the  recess  18  is  provided  with  a  web 
pocket  42,  whose  shape  is  complementary  to  that  of  the 
web  40  and  which  is  aligned  with,  and  therefore  posi- 
tioned  to  receive,  the  web  when  the  button  12  is  in  the 

20  first  rotary  position.  Thus  the  relative  positions  of  the 
web  40  and  the  web  pocket  42  permit  the  button  12  to 
be  pressed  to  operate  the  forementioned  switch  only 
when  the  button  is  in  the  first  rotary  position. 

With  reference  now  to  Figure  5,  the  push  button  as- 
25  sembly  10  is  shown  in  its  sealed,  and  therefore  inoper- 

able,  state,  in  which  the  push  button  12  is  diposed  in  a 
second  rotary  position  in  the  housing  16,  at  right  angles 
to  the  first  rotary  position.  In  this  second  rotary  position, 
the  web  40,  being  wider  than  the  aperture  28  and  the 

30  grooves  30,  prevents  the  push  button  12  from  being 
pressed  down  to  any  significant  extent,  since  the  web 
immediately  comes  into  abutment  with  the  bottom  of  the 
recess  18. 

The  push  button  12  is  lightly  held  in  the  second  ro- 
35  tary  position  by  the  engagement  of  the  feet  26  in  oppo- 

sitely  disposed  grooves  44  in  the  wall  of  the  recess  34, 
the  grooves  44,  best  seen  in  Figures  1  and  3,  being  an- 
gularly  spaced  by  90°  from  the  grooves  38.  However,  to 
prevent  its  unauthorised  use,  the  push  button  12  can 

40  also  be  sealed  in  its  second  rotary  position.  To  this  end, 
the  button  head  14  has  a  passage  46  passing  diametri- 
cally  through  it  (see  Figures  4  and  5),  and  the  housing 
1  6  has  an  upstanding  rim  48  which  surrounds  the  button 
head  and  which  is  provided  with  diametrically  opposed 

45  slots  50  (see  Figures  2,  4  and  5).  The  slots  50  are  po- 
sitioned  to  be  in  alignment  with  the  passage  46  when 
the  push  button  12  is  in  its  second  rotary  position,  and 
sealing  is  effected  by  passing  a  wire  52  through  the  slots 
50  and  the  passage  46,  and  sealing  the  opposite  ends 

so  of  the  wire  with  a  lead  seal  54. 
It  will  be  appreciated  that  the  push  button  assembly 

10  is  extremely  inexpensive  to  manufacture,  consisting 
as  it  does  of  only  two  components,  viz  the  push  button 
12  and  the  housing  26,  the  latter  being  moulded  inte- 

rs  grally  with  the  case  of  the  meter  of  which  the  push  button 
forms  part.  Additionally,  the  possibility  of  unauthorised 
operation  being  permitted  by  slight  flexibility  of  the  wire 
52  is  eliminated,  since  the  push  button  12  has  to  be  ro- 

3 
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tated  through  90°  before  it  can  be  operated. 
Many  modifications  can  be  made  to  the  described 

embodiment  of  the  invention.  For  example,  the  angular 
separation  of  the  first  and  second  rotary  positions  of  the 
push  button  need  not  be  90°,  but  could  take  any  signif- 
icant  value,  eg  45°.  Also,  the  web  40  and  the  comple- 
mentary  web  pocket  42  can  be  replaced  by  projections 
and  co-operating  pockets  of  other  shapes  and/or  in  oth- 
er  positions:  or  the  projection(s)  can  be  provided  in  the 
bottom  of  the  recess  1  8,  with  the  complementary  pocket 
(s)  in  the  underside  of  the  button  head  14.  Finally,  the 
push  button  assembly  of  the  invention  has  applications 
other  than  resetting  a  maximum  demand  indication  in  a 
polyphase  electricity  meter. 

Claims 

1  .  A  push  button  assembly  (1  0)  for  operating  a  switch, 
the  assembly  comprising  a  housing  (16),  a  push 
button  (12)  rotatably  mounted  in  the  housing,  and 
spring  means  (36)  disposed  between  the  push  but- 
ton  and  the  housing,  the  push  button  (12)  being  ro- 
tatable  in  the  housing  between  a  first  rotary  position 
in  which  the  push  button  can  be  pushed  into  the 
housing  against  the  action  of  the  spring  means  (36) 
to  operate  the  switch,  and  a  second  rotary  position 
in  which  the  push  button  (12)  is  prevented  from 
moving  into  the  housing  (16),  the  push  button  and 
the  housing  including  co-operating  means  (46,  50, 
52,  54)  permitting  the  push  button  to  be  sealed  in 
the  second  position. 

2.  A  push  button  assembly  as  claimed  in  claim  1, 
wherein  the  push  button  (12)  has  a  circular  head 
(14)  and  a  switch  operating  stem  (22)  extending  co- 
axially  from  the  underside  of  the  head,  and  the 
housing  (16)  defines  a  cylindrical  recess  (18)  for  re- 
ceiving  the  button  head,  the  bottom  of  the  recess 
having  an  aperture  (28)  through  which  the  switch 
operating  stem  passes  to  operate  the  switch,  the 
underside  of  the  button  head  (40)  and  the  bottom 
of  the  recess  (18)  being  co-operatively  shaped  such 
that  the  button  head  can  be  pushed  into  the  recess 
only  when  the  push  button  is  in  the  first  rotary  posi- 
tion. 

3.  A  push  button  assembly  as  claimed  in  claim  2, 
wherein  the  underside  of  the  button  head  is  provid- 
ed  with  a  web  (40)  extending  diametrically  on  each 
side  of  the  switch  operating  stem,  and  the  bottom 
of  the  recess  on  each  side  of  the  aperture  is  further 
recessed  (42)  to  receive  the  web  when  the  push 
button  is  in  the  first  rotary  position. 

4.  A  push  button  assembly  as  claimed  in  claim  2  or 
claim  3,  wherein  the  spring  means  (36)  is  formed 
integrally  with  the  underside  of  the  button  head. 

5.  A  push  button  assembly  as  claimed  in  claim  4, 
wherein  the  spring  means  (36)  comprises  a  pair  of 
diametrically  opposed  spring  fingers  which  are 
shaped  to  abut  the  bottom  of  the  recess  (18)  and  to 

5  be  bent  towards  the  button  head  as  the  button  head 
is  pushed  into  the  recess. 

6.  A  push  button  assembly  as  claimed  in  claim  5, 
wherein  the  spring  finger  (36)  extend  in  opposite  di- 

10  rections,  substantially  parallel  to  the  web  (40)  with 
one  on  each  side  thereof. 

7.  A  push  button  assembly  as  claimed  in  any  one  of 
claims  2  to  6,  wherein  the  stem  (22)  is  axially  split 

is  and  provided  at  its  lower  end  with  projections  (26) 
shaped  to  engage  the  underside  of  the  bottom  of 
the  recess,  to  prevent  the  push  button  from  being 
withdrawn  from  the  housing  once  the  lower  end  of 
the  stem  has  passed  through  the  aperture  (28). 

20 
8.  A  push  button  assembly  as  claimed  in  claim  7, 

wherein  the  underside  of  the  bottom  of  the  recess 
is  provided  with  a  pocket  (34)  coaxial  with  the  ap- 
erture  (28),  the  pocket  (34)  being  slightly  smaller  in 

25  diameter  than  the  extent  of  the  projections  (26)  and 
having  grooves  (44)  positioned  to  receive  the  pro- 
jections  (26)  when  the  push  button  is  in  its  first  and 
second  rotary  positions,  whereby  to  tend  to  hold  the 
push  button  in  each  of  its  first  and  second  rotary 

30  positions  respectively. 

9.  A  push  button  assembly  as  claimed  in  claim  7  or 
claim  8  wherein  the  projections  (26)  and  the  web 
(40)  extend  at  90°  to  each  other,  and  the  first  and 

35  second  rotary  positions  are  90°  apart. 

10.  A  push  button  assembly  as  claimed  in  any  preced- 
ing  claim,  wherein  the  head  (14)  of  the  push  button 
is  provided  with  a  passage  (46)  extending  diamet- 

40  rically  through  it,  and  the  housing  (16)  has  an  up- 
standing  rim  (48)  provided  with  diametrically  op- 
posed  apertures  or  slots  (50)  positioned  to  be 
aligned  with  said  passage  when  the  push  button  is 
in  the  second  rotary  position,  whereby  a  wire  (52) 

45  may  be  passed  through  the  apertures  or  slots  and 
the  passage  to  seal  the  push  button  in  the  second 
rotary  positon. 

11.  An  electricity  meter  provided  with  a  push  button  as- 
50  sembly  (10),  in  accordance  with  any  preceding 

claim. 

12.  A  meter  as  claimed  in  claim  1  1  ,  the  meter  having  a 
maximum  demand  indication  facility  and  the  push 

55  button  (12)  serving  as  a  reset  button  for  said  facility. 

13.  A  meter  as  claimed  in  claim  11  or  claim  12,  wherein 
the  housing  (16)  of  the  push  button  assembly  (10) 
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is  formed  integrally  with  the  case  of  the  meter. 
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