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Description 

The  present  invention  relates  to  an  electrode 
strip  for  a  coiled  electrode  assembly  of  a  galvanic  cell, 
the  strip  comprising  an  electrically  conductive  tab  for 
connection  to  a  terminal  of  the  cell.  The  present  inven- 
tion  also  relates  to  methods  for  the  production  of  such 
strips. 

Galvanic  cells  employing  rolled  or  coiled  elec- 
trode  assemblies  (known  as  the  "jelly  roll"  construc- 
tion)  are  widely  known  in  the  art,  and  are  typically 
nickel-cadmium  cells.  The  coiled  electrode  assembly 
is  generally  inserted  into  the  composite  housing 
which  serves  as  the  current  conductive  terminals  for 
the  cell. 

In  such  structures,  the  electrode  of  one  polarity 
is  electrically  connected  with  a  conductive  housing 
portion,  and  the  electrode  of  the  opposite  polarity  is 
electrically  connected  with  another  conductive  hous- 
ing  portion  insulated  from  the  first-mentioned  hous- 
ing  portion. 

The  electric  contact  between  each  electrode  and 
its  respective  housing  portion  is  generally  formed  by 
an  elongated,  flexible,  electrically  conductive  con- 
necting  tab  or  element  which  is  secured,  at  one  end, 
to  the  electrode  and,  at  the  other  end,  is  secured  to 
the  respective  housing  portion.  When  this  type  of  cell 
is  being  assembled,  the  tab  is  first  secured  to  the 
electrodes  by  welding,  or  other  securing  means, 
whereupon  the  opposite  end  of  the  tab  is  electrically 
secured  to  an  appropriate  conductive  area  of  the 
housing.  For  example,  the  opposite  end  of  the  tab 
connected  to  the  outermost  wound  electrode  could  be 
bent  back  upon  the  outermost  separator  layer  of  the 
assembly  so  that  when  the  coiled  electrode  assembly 
is  inserted  into  the  housing,  the  tab  will  contact  the  in- 
ner  surface  of  the  housing  (can  portion)  with  suffi- 
cient  pressure  to  provide  a  satisfactory  electrical  con- 
tact. 

Cells  employing  coiled  electrode  assemblies  can 
be  produced  using  various  electrochemical  systems, 
such  as  Leclanche,  nickel-cadmium,  alkaline  Mn02, 
nickel-iron,  nickel-zinc,  and  nickel-hydrogen. 

In  the  uncharged  condition,  the  innermost  elec- 
trode  of  a  nickel-cadmium  cell,  the  positive  electrode, 
is  nickelous  hydroxide,  while  the  outermost  elec- 
trode,  the  negative  electrode,  is  cadmium  hydroxide, 
the  electrolyte  being  potassium  hydroxide.  In  the  cor- 
responding  charged  condition,  the  positive  electrode 
is  nickel  ic  hydroxide  and  the  negative  electrode  is 
metallic  cadmium. 

The  negative  electrode  of  nickel-cadmium  cells 
can  be  made  by  the  rolling  technique,  such  as  that  de- 
scribed  in  US-A-3,31  0,437  and  US-A-3,432,351.  As 
described  therein,  the  carrier  is  usually  a  thin  conduc- 
tive  strip,  such  as  a  nickel  strip  or  nickel  clad  (or  plat- 
ed)  steel  strip,  lanced  and  stretched  to  give  an  open 
grid  of  expanded  metal.  Amixture  of  electrochemical- 

ly  active  material,  binder,  conductor,  optionally  with 
other  components,  is  then  coated  on  the  carrier  strip 
to  produce  a  negative  electrode  strip. 

The  positive  electrode  may  be  made  by  the  rolling 
5  technique  disclosed  in  US-A-3,31  0,437  and  US-A- 

3,432,351,  or  may  be  impregnated  nickel  sinter,  as  is 
well  known,  and  usually  has  an  extended  conductive 
tab,  such  as  a  thin  nickel  strip,  welded  to  the  longitu- 
dinal  side  of  the  electrode  strip  which,  when  inserted 

10  in  the  can,  protrudes  through  the  open  end  of  the  can. 
The  extended  end  of  this  conductive  tab  can  then  be 
suitably  secured  to  the  cover  of  the  cell  housing  by 
conventional  techniques,  such  as  welding. 

The  negative  electrode  strip  is  generally  the  out- 
15  ermost  wound  electrode  for  nickel-cadmium  cell  sys- 

tems,  and  usually  has  a  conductive  tab  secured,  at 
one  end,  to  a  selected  area  of  the  carrier  and,  at  the 
opposite  end,  to  the  cell  housing. 

Conventionally,  a  conductive  tab  is  welded  to  a 
20  selected  area  of  the  carrier  by  first  removing  the  ac- 

tive  electrode  material  about  the  area  of  the  metal 
carrier  to  which  the  tab  is  to  be  attached.  Generally, 
this  removal  process  involves  air  blasting  techniques. 
This  may  then  be  followed  by  coining  (pressing)  the 

25  area  of  the  carrier  to  be  attached  to  the  tab  to  reduce 
its  thickness  and  to  flatten  any  burrs,  and  then  the  tab 
is  spot  welded  to  the  selected  area  that  has  been 
coined. 

The  electrode  material  may  also  be  removed  by 
30  scraping  the  material  from  the  carrier,  or  by  employing 

suction  means  to  remove  a  portion  of  the  electrode 
material  from  the  selected  area  of  the  carrier.  How- 
ever,  the  employment  of  these  methods  to  clean  a  se- 
lected  area  of  the  carrier  has,  in  some  instances, 

35  failed  to  remove  all  of  the  electrode  material,  thus  re- 
sulting  in  a  poor  welded  connection  to  the  conductive 
tab. 

An  improved  method,  recently  disclosed,  in- 
volves  cleaning  a  selected  area  of  an  electrode  strip 

40  using  ultrasonic  means.  Such  may  be  provided  by  any 
suitable  device,  such  as  a  piezo-electric  oscillator, 
which  can  produce  elastic  waves  of  frequencies  be- 
yond  the  audible  range  of  generally  in  excess  of 
20,000  cycles  per  second.  The  high  frequency  elastic 

45  waves  can  be  produced  by  quartz  crystal  oscillators 
designed  for  frequencies  ranging  up  to  200  or  300 
kilocycles  per  second. 

With  the  recent  employment  of  conductive  carri- 
ers  made  of  fine  diameter  metal  wire,  such  as  nickel 

so  wire,  to  produce  a  non-woven  mat  of  low  metal  con- 
tent  (generally  about  5%  to  10%  by  volume),  difficul- 
ties  have  been  encountered  in  providing  a  good  elec- 
tronic  securement  of  the  carrier  to  a  conductive  tab. 
Multiple  welds  to  one  side  of  the  mat  are  required  if  a 

55  uniformly  low  resistance  connection  is  to  be  made.  In 
addition,  the  welding  electrode  of  the  welding  device 
generally  becomes  contaminated  with  small  wire  par- 
ticles  from  the  carrier  during  operation,  so  that  it  has 

2 
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to  be  frequently  cleaned  or  replaced,  resulting  in  in- 
efficient  production  of  the  electrode  strips. 

Thus,  in  a  first  aspect,  the  present  invention  pro- 
vides  an  electrode  strip  for  a  coiled  electrode  assem- 
bly  of  a  galvanic  cell,  the  strip  comprising  an  electri-  5 
cally  conductive  tab  for  connection  to  a  terminal  of  the 
cell,  characterised  in  that  the  tab  comprises  front  and 
back  portions  secured  about  the  strip. 

The  front  and  back  portions  of  the  tab  may  be 
formed  integrally  or  separately.  If  they  are  formed  in-  10 
tegrally,  then  they  may  be  in  the  form  of  a  suitably 
bent,  or  bendable,  strip,  for  example. 

The  material  from  which  the  tab  is  made  may  be 
any  that  is  suitable  for  the  purpose,  but  will  generally 
be  a  weldable  metal.  It  is  only  a  requirement  that  one  15 
of  the  portions  of  the  tab  be  conductive  to  connect 
with  the  terminal,  which  may  be  either  the  case  or  the 
cover,  for  example.  Thus,  the  second  portion,  whether 
the  front  or  back,  need  not  be  conductive,  although  if 
it  is  weldable,  then  it  will  usually  be  conductive.  It  will  20 
be  appreciated  that  the  tab  will  fulfil  the  requirement 
of  being  electrically  conductive,  provided  that  the  tab 
provides  an  electrical  pathway  from  the  carrier  for 
connection  to  the  terminal. 

The  second  portion  generally  serves  the  purpose  25 
of  providing  an  anchor  for  the  first  portion  of  the  tab, 
rather  than  relying  solely  on  the  carrier  for  support. 
Thus,  the  method  by  which  the  tab  is  affixed  to  the 
strip  is  not  important,  provided  that  there  is  electrical 
contact  with  that  portion  of  the  tab  connecting  to  the  30 
terminal. 

The  tab  may  be  affixed  to  the  strip  simply  by  suit- 
able  crimping,  where  the  tab  is  a  bent  strip,  for  exam- 
ple,  or  more  generally  by  welding,  although  small  riv- 
ets  may  also  suit  the  purpose.  35 

Crimping  may  serve  to  force  material  away  from 
the  carrier  strip  to  allow  electrical  contact,  but  it  is 
very  much  preferred  to  clean  the  strip  before  affixing 
the  tab.  This  may  be  achieved  by  any  of  the  techni- 
ques  described  above,  for  example.  40 

One  portion  of  the  tab  preferably  protrudes  be- 
yond  the  strip,  although  this  may  not  be  necessary 
where  the  part  of  the  strip  bearing  the  tab  is  folded 
back  to  connect  with  the  case,  for  example.  If  the  tab 
is  integral,  then  one  construction  is  for  both  front  and  45 
back  portions  to  protrude,  although  it  is  also  possible 
to  form  the  tab  such  that  only  one  part  protrudes. 

The  tab  will  generally  be  located  along  one  edge 
of  the  strip,  and  extend  along  the  entire  length  of  the 
edge  in  the  axial  direction,  and  this  is  a  preferred  em-  50 
bodiment,  although  other  configurations  are  also  en- 
visaged. 

The  strip  may  be  prepared  forthe  affixation  of  the 
tab  by  cutting  a  portion  away,  for  example,  so  that  the 
tab  will  be  located  in  a  recess.  This  is  not  generally  55 
necessary. 

It  will  also  be  appreciated  that  more  than  one  tab 
may  be  provided  within  any  one  cell.  This  may  be  be- 

cause  there  is  more  than  one  of  a  given  polarity  elec- 
trode  or,  more  usually,  because  it  is  desired  to  provide 
such  a  tab  on  each  electrode. 

Advantages  and  further  preferred  embodiments 
are  described  below. 

Advantageously,  the  present  invention  provides 
an  electrode  strip  with  conductive  tabs  secured  to 
both  sides  of  a  clean  selected  area  of  a  perforated 
conductive  carrier  of  the  electrode  strip. 

Also  advantageously,  the  present  invention  pro- 
vides  an  electrode  strip  made  with  a  fine  metal  wire 
carrier  and  wherein  a  separate  conductive  tab  is  dis- 
posed  onto  each  side  of  a  selected  area  of  the  carrier 
and  secured  to  the  selected  area  of  the  carrier. 

It  is  an  advantage  that  the  electrode  strips  of  the 
invention  are  cost  efficient  to  produce  when  using  a 
fine  metal  wire  carrier. 

The  present  invention  also  provides  a  method  for 
the  production  of  a  strip  having  a  tab  as  defined 
above,  comprising  preparing  an  area  on  the  strip  to 
permit  electrical  contact  with  the  tab,  and  securing 
the  portions  of  the  tab  about  the  strip. 

It  is  particularly  advantageous  that  the  present  in- 
vention  provides  a  method  for  producing  a  good  elec- 
trical  connection  between  a  conductive  carrier  of  an 
electrode  strip  sandwiched  between  two  conductive 
tabs  so  that  said  electrode  strip  is  suitable  for  use  as 
an  electrode  of  a  coiled  electrode  assembly,  and  that 
there  is  provided  a  method  of  electrically  securing 
conductive  tabs  to  a  thin  metal  wire  carrier  of  an  elec- 
trode  strip. 

Preferably  the  method  comprises  the  cleaning  of 
a  selected  area  of  a  perforated  thin  nickel  wire  carrier 
coated  with  an  electrochemically  active  material  and 
then  welding  a  conductive  tab  onto  each  side  of  the 
cleaned  selected  area  of  the  carrier. 

The  present  invention  is  preferably  used  in  con- 
junction  with  nickel-cadmium  jelly  roll  cells. 

In  an  alternative  aspect,  the  present  invention 
also  provides  an  electrode  strip  having  a  clean  select- 
ed  area  onto  which  a  first  conductive  tab  is  superim- 
posed  over  the  selected  area  on  one  side  of  the  elec- 
trode  strip  and  a  second  conductive  tab  is  superim- 
posed  over  the  opposite  side  of  the  selected  area  and 
the  conductive  tabs  are  secured  together  and  to  the 
selected  area. 

The  invention  also  provides  an  electrode  strip 
suitable  for  use  as  an  electrode  in  a  coiled  electrode 
assembly,  the  electrode  strip  comprising  a  perforated 
conductive  carrier  coated  with  an  electrochemically 
active  material  and  having  a  selected  area  of  the  car- 
rier  free  of  the  coated  electrochemically  active  mate- 
rial;  a  first  conductive  tab  superimposed  over  and 
onto  one  side  of  the  selected  area;  a  second  conduc- 
tive  tab  superimposed  over  and  onto  the  opposite 
side  of  the  selected  area;  the  first  conductive  tab  and 
the  second  conductive  tab  secured  together  and  to 
the  selected  area;  and  at  least  one  of  the  conductive 

3 
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tabs  extending  beyond  the  edge  of  the  electrode  strip. 
The  present  invention  further  provides  a  method 

for  securing  a  conductive  tab  to  an  electrode  strip  that 
is  suitable  for  use  as  an  electrode  in  a  coiled  elec- 
trode  assembly  of  an  electrochemical  cell  comprising 
the  steps: 

a)  preparing  an  electrode  strip  comprising  a  per- 
forated  conductive  carrier  coated  with  an  electro- 
chemical  active  material; 
b)  cleaning  a  selected  area  of  the  electrode  strip 
to  remove  the  electrochemical  active  material 
from  the  selected  area  of  the  electrode  strip  to 
expose  the  perforated  conductive  carrier; 
c)  superimposing  a  first  conductive  tab  over  and 
onto  one  side  of  selected  area; 
d)  superimposing  a  second  conductive  tab  over 
and  onto  the  opposite  side  of  the  selected  area 
with  at  least  one  of  the  conductive  tabs  extending 
beyond  the  edge  of  the  electrode  strip;  and 
e)  securing  the  first  conductive  tab  to  the  select- 
ed  area  and  the  second  conductive  tab. 
The  perforated  carrier  may,  for  example,  be  any 

carrier  that  is  porous,  has  an  open  grid  structure, 
woven  structure  or  any  other  structure  that  permits 
the  flow  of  a  medium  such  as  air  or  liquid  through  the 
carrier. 

The  first  and  second  conductive  tabs  may  com- 
prise  one  conductive  sheet  folded  upon  itself  to  pro- 
duce  a  U-shaped  cross-section  into  which  the 
cleaned  selected  area  of  the  carrier  can  be  inserted. 
In  this  embodiment,  the  portion  of  the  conductive 
sheet  on  one  side  of  the  carrier's  selected  area  would 
be  the  first  conductive  tab  and  the  portion  of  the  con- 
ductive  sheet  on  the  opposite  side  of  the  carrier's  se- 
lected  area  would  be  the  second  conductive  tab.  At 
least  one  of  the  conductive  tabs  preferably  extends 
beyond  the  edge  of  the  electrode  strip  to  make  elec- 
trical  connection  with  an  appropriate  terminal  of  the 
cell  in  which  it  is  assembled. 

The  present  invention  is  particularly  applicable  to 
cells  comprising  electrode  strips  employing  conduc- 
tive  carriers  of  fine  metal  wire  made  into  a  non-woven 
fibre  mat  of  very  low  metal  content.  Generally  the  fine 
metal  wire  may  be  from  18  to  22  in  diameter,  pre- 
ferably  from  about  20  in  diameter.  The  fibre  mat 
preferably  has  a  metal  content  of  from  4%  to  6%  by 
volume,  most  preferably  about  5%  by  volume. 

By  placing  conductive  tabs  on  both  sides  of  the 
carrier,  the  tabs  can  be  efficiently  secured  together 
and  to  the  carrier  in  a  continuous  and  uniform  opera- 
tion,  and  effectively  eliminates  the  contamination  of 
wire  particles  on  the  electrode  of  the  welding  appara- 
tus  when  such  is  used  as  the  securing  means.  In  ad- 
dition,  the  use  of  conductive  tabs  on  both  sides  of  the 
exposed  conductive  carrier  ensures  that  uniformly 
low  resistance  connections  are  producible  on  a  con- 
tinuous  basis. 

The  dual  conductive  tab  design  of  the  present  in- 

vention  may  use  conductive  tab  material  of  one-half 
the  thickness  of  conventional  tabs.  Thus,  conductive 
tabs  from  0.002  to  0.003  inch  (0.051  to  0.076mm) 
thick  can  be  used  in  most  applications,  with  a  tab 

5  thickness  of  0.003  inch  (0.076mm)  being  preferred. 
This  double  tab  design  enables  continuous  welding  to 
be  employed  in  the  production  of  electrode  strips,  us- 
ing  conventional  welders  with  single  welds  or  multiple 
weld  points  that  are  made  individually  or  at  the  same 

10  time. 
Any  suitable  means  may  be  employed  to  clean 

the  selected  area  of  the  carrier,  such  as  air  blasting 
techniques,  scraping  the  material  from  the  carrier  or 
using  ultrasonic  cleaning  techniques  as  described 

15  above. 
Securing  of  the  conductive  tabs  onto  the  selected 

cleaned  area  of  the  carrier  may  be  done  prior  to  as- 
sembling  the  conductive  strip  onto  a  coiled  electrode 
assembly  or  after  the  electrode  is  assembled  onto  a 

20  coiled  electrode  assembly. 
The  preferred  method  of  securing  the  conductive 

tabs  to  the  conductive  carrier  is  by  conventional  weld- 
ing  techniques,  such  as  spot  welding.  The  cleaning  of 
the  selected  coated  area  of  the  carrier  of  the  electro- 

25  chemically  active  material  removes  the  electrochem- 
ically  active  electrode  material  from  the  carrier,  there- 
by  making  the  selected  area  of  the  carrier  sufficiently 
clean  to  provide  a  good  welding  area  for  the  conduc- 
tive  tabs.  If  the  selected  area  of  the  coated  carrier  is 

30  not  properly  cleaned,  the  particles  of  the  coating  ma- 
terial  may  interfere  with  the  welding  of  the  conductive 
tabs  by  interfering  with  the  flow  of  electrical  current 
through  the  weld  joints,  thereby  inhibiting  metal  fu- 
sion  between  the  carrier  and  the  tab. 

35  The  location  of  the  selected  area  of  the  carrier  to 
be  cleaned  will  depend  upon  the  location  or  position 
that  the  electrode  strip  will  be  in  when  it  is  assembled 
in  an  electrochemical  cell,  since  the  conductive  tabs 
need  to  be  in  a  position  to  be  electrically  secured  to 

40  a  terminal  of  the  cell,  such  as  the  cell's  cover  or  con- 
tainer.  Thus  the  location  of  the  area  at  which  the  con- 
ductive  tab  will  electrically  contact  the  cell  housing 
will  generally  dictate  where  the  tabs  are  to  be  welded 
to  the  electrode  strip.  In  most  applications,  the  select- 

45  ed  area  will  be  at  the  edge  of  the  electrode  strip  and 
preferably  at  the  end  of  the  electrode  strip. 

The  selected  area  should  be  sufficient  in  size  to 
accommodate  the  areas  of  the  conductive  tabs  that 
are  to  be  secured  to  the  carrier.  Preferably,  the  select- 

so  ed  area  should  be  a  little  larger  than  the  areas  of  the 
conductive  tabs  to  be  secured  to  the  carrier  to  ensure 
that  a  good,  low  resistance  connection  may  be  made 
without  any  active  material  or  other  foreign  particles 
ordirt  contaminating  the  securement  of  the  tabs  to  the 

55  carrier.  Although  it  is  preferred  to  have  the  selected 
area  a  little  larger  than  the  area  of  the  conductive  tab, 
in  some  applications  it  may  be  desirable  for  the  select- 
ed  area  to  be  only  large  enough  to  receive  the  weld 

4 
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(weld  area).  Generally,  since  the  tab  is  welded  to  the 
carrier  with  a  series  of  in-line  welds,  the  area  of  the 
carrier  that  must  be  cleaned  is  relatively  small  and  in 
some  applications  may  be  less  than  the  area  of  the 
tab. 

As  stated  above,  in  some  applications  it  is  prefer- 
able  to  have  the  selected  area  at  least  a  little  larger 
than  the  area  of  the  conductive  tab  so  that  the  edges 
of  the  tab  are  positioned  below  the  layer  of  active  ma- 
terial  and  are  thereby  protected  by  the  active  material. 
In  this  embodiment,  the  tab  may  be  effectively  flush 
mounted  with  or  below  the  surface  of  the  active  ma- 
terial.  When  the  tab  is  positioned  below  the  surface 
of  the  active  material,  the  tab  is  less  likely  to  cut 
through  the  separation  disposed  between  the  elec- 
trodes. 

In  conventional  type  coiled  assemblies  intended 
for  "sub  C"  size  cell  housing,  the  selected  area  of  the 
strip  electrode  to  be  cleaned  may  be  between  1/8" 
(3.175  mm)  and  3/8"  (9.525  mm)  wide  and  preferably 
1/4"  (6.35  mm)  wide.  The  length  of  the  area  to  be 
cleaned  should  be  at  least  1/4"  (6.35  mm)  and  prefer- 
ably  the  entire  width  of  the  electrode.  In  all  applica- 
tions,  the  selected  area  should  be  sufficient  to  pro- 
vide  a  good  electronic  contact  area  with  the  conduc- 
tive  tab  to  ensure  that  an  effective  and  efficient  elec- 
tronic  path  is  provided  from  the  carrier  via  the  tab  to 
the  terminal. 

The  conductive  carrier  for  the  electrode  strip  may 
be  made  of  nickel,  nickel-plated  steel,  nickel  foam  or 
any  other  conductive  material.  Preferably  the  conduc- 
tive  carrier  may  be  made  of  fine  metal  wire  such  as  a 
nickel  fibre  mat  available  under  the  trade  name  of  Fl- 
BREX  (National  Standard  of  Niles,  Michigan,  U.S.A.). 

The  conductive  carrier  should  be  perforated,  so 
that  it  has  openings  or  pores  into  which  the  electro- 
chemically  active  material  may  be  deposited.  The 
conductive  carrier  may  also  be  a  strip,  such  as  a  nick- 
el  strip  that  is  lanced  and  stretched  to  provide  an  open 
grid  expanded  carrier  or,  as  stated  above,  it  may  be  a 
fibre  mat  having  openings  provided  between  fine  di- 
ameter  wires  or  strands.  The  conductive  tabs  may  be 
a  conductive  metal  or  a  non-conductive  substrate 
coated  with  a  conductive  material.  Preferably,  the 
conductive  tabs  should  be  made  of  a  metal  such  as 
nickel  or  nickel-plated  steel,  nickel  being  the  most 
preferred. 

In  nickel-cadmium  cell  systems,  the  electrochem- 
ically  active  material  to  be  deposited  on  the  conduc- 
tive  carrier  to  form  a  negative  electrode  may  be  cad- 
mium. 

After  the  conductive  tabs  are  secured  to  the  elec- 
trode  strip,  preferably  by  spot  welding,  the  following 
procedure  may  be  used  to  produce  a  coiled  electrode 
assembly  cell: 

1)  superimposing  a  first  electrode  strip  with  the 
conductive  tab  over  a  second  electrode  strip  of  a 
different  polarity  with  a  first  separator  sheet  be- 

tween  the  electrode  strips  and  a  second  separa- 
tor  sheet  superimposed  on  one  of  the  electrode 
strips; 
2)  rolling  the  electrode  strips  and  separator 

5  sheets  into  a  coil  assembly  so  that  the  first  elec- 
trode  strip  is  electrically  insulated  from  the  sec- 
ond  electrode  strip  by  the  separator  sheets;  and 
3)  inserting  an  electrolyte  and  the  coiled  assem- 
bly  of  step  2)  into  a  cell  housing  and  securing  the 

10  conductive  tab  of  the  first  electrode  strip  to  a  first 
terminal  on  the  cell  housing  and  securing  the  sec- 
ond  electrode  strip  to  a  second  terminal  on  the 
cell  housing  to  provide  a  coiled  electrode  assem- 
bly  cell. 

15  If  desired,  the  second  electrode  strip  may  also 
have  conductive  tabs  secured  to  the  carrier  using  the 
method  of  this  invention. 

The  cell  housing  which  includes  at  least  a  con- 
tainer  and  a  cover  may  be  made  from  materials  such 

20  as  nickel  and  nickel  alloys,  steel,  nickel  coated  steel, 
tin  coated  steel  and  other  conductive  metals  and  met- 
al  alloys  and  the  like.  It  will  be  appreciated  that,  in 
some  applications,  the  container  and  cover  may  be 
made  of  different  materials. 

25  The  separator  for  use  in  this  invention  may  be  of 
any  conventional  type  material  such  as  non-woven 
polyamide  fibres,  polypropylene  fibres,  fibrous-rein- 
forced  regenerated  cellulose  or  the  like. 

The  invention  will  now  be  further  illustrated  with 
30  reference  to  the  accompanying  drawings,  in  which: 

Figure  1  is  a  front  view  of  an  electrode  strip  that 
has  a  double  conductive  tab  secured  to  a  select- 
ed  area  of  the  electrode  strip; 
Figure  2  is  a  side  view  of  Figure  1  taken  along  line 

35  A-A; 
Figure  3  is  another  view  of  an  electrode  strip  that 
has  a  different  type  of  conductive  tab  secured  to 
a  selected  area  of  the  electrode  strip; 
Figure  4  is  a  side  view  of  Figure  3  taken  along  line 

40  B-B; 
Figure  5  is  another  view  of  an  electrode  strip  that 
uses  a  bent  conductive  sheet  to  form  the  conduc- 
tive  tabs  that  are  secured  to  a  selected  area  of  the 
electrode  strip; 

45  Figure  6  is  a  side  view  of  Figure  5;  and 
Figure  7  is  an  exploded  view  of  a  galvanic  cell  em- 
ploying  at  least  one  coiled  flat  electrode  that  has 
a  double  conductive  tab  design  secured  to  a  se- 
lected  area  on  the  electrode  strip. 

so  Referring  to  Figures  1  and  2,  an  electrode  strip  2 
is  shown  in  which  a  selected  carrier  area  4  of  the  elec- 
trode  strip  2  is  shown  between  conductive  tab  6  and 
conductive  tab  B.  The  selected  area  4  is  shown  along 
the  widthwise  edge  of  the  electrode  10  strip  2,  and 

55  conductive  tabs  6  and  8  are  showing  the  same  size 
with  each  extending  beyond  the  edge  of  electrode 
strip  2. 

Figures  3  and  4  show  another  electrode  strip  10 

5 
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in  which  a  selected  carrier  area  12  is  secured  be- 
tween  conductive  tab  14  and  conductive  tab  16.  Only 
conductive  tab  16  has  a  portion  18  extending  beyond 
the  edge  of  electrode  strip  1  0  to  make  contact  with  a 
terminal  member  in  a  cell. 

Figures  5  and  6  show  an  electrode  strip  20  in 
which  a  selected  area  22  is  secured  with  a  U-shaped 
conductive  strip  24  composed  of  a  first  conductive  tab 
26  and  a  second  conductive  tab  28.  Conductive  strip 
24  is  bent  to  provide  conductive  tab  26  and  conduc- 
tive  tab  28  which  are  dispersed  on  opposite  sides  of 
the  selected  area  22  of  electrode  strip  20. 

In  Figures  1  through  6,  the  conductive  tabs  are 
secured  to  the  carrier's  selected  areas  by  any  secur- 
ing  means,  such  as  welding,  preferably  spot  welding. 
As  shown,  the  selected  areas  are  slightly  larger  than 
the  area  of  the  conductive  tabs  secured  to  the  areas 
in  order  to  ensure  that  no  electrochemically  active 
material  is  disposed  between  the  conductive  tabs  and 
the  selected  areas  of  the  respective  electrode  strips. 

Referring  in  detail  to  Figure  7,  there  is  shown  an 
exploded  view  of  a  cell  employing  a  coiled  electrode 
assembly.  The  cell  comprises  a  cylindrical  can  30  into 
which  an  insulating  washer  32  is  inserted  to  insulate 
the  bottom  of  can  30.  A  coiled  electrode  assembly  34 
is  shown  with  an  inner  wound  electrode  36,  usually 
the  positive  electrode,  an  outer  wound  electrode  38, 
usually  the  negative  electrode,  and  separators  40 
which  separate  the  electrodes.  A  double  conductive 
sheet  42,  composed  of  conductive  tab  42A  and  con- 
ductive  tab  42B,  is  shown  welded  to  negative  elec- 
trode  38  while  a  conventional  type  conductive  tab  44 
is  shown  welded  to  the  positive  electrode  36.  If  de- 
sired,  a  double  conductive  tab  design  similar  to  42 
may  be  used  as  the  conductive  tab  for  positive  elec- 
trode  36. 

Double  conductive  sheet  42  may  be  bent  back 
upon  the  outermost  separator  40  prior  to  inserting  the 
electrode  assembly  34  into  the  can  30  so  that  when 
it  is  inserted,  tabs  42Aand42B  will  provide  a  pressure 
contact  against  the  inner  wall  of  the  can  30,  thus 
adopting  the  can  as  the  negative  terminal.  Tab  44  may 
be  welded  to  cover  50  of  the  cell,  thereby  adopting  the 
cover  50  as  the  positive  terminal  of  25  the  cell.  Cover 
gasket  52,  made  of  any  suitable  insulating  material, 
such  as  nylon,  is  interposed  between  the  cover  50 
and  can  30  in  a  conventional  manner  to  seal  the  can 
30  while  also  insulating  the  can  30  from  cover  50. 

In  the  assembled  condition,  tabs  42A  and  42B 
provide  the  electronic  contact  between  the  negative 
electrode  38  and  can  30.  The  electrode  strips  may  be 
reversed  so  that  the  negative  electrode  is  connected 
to  the  cover,  if  desired.  Electrode  36  may  also  have 
a  selected  area  secured  to  a  double  conductive  tab. 

Claims 

1.  An  electrode  strip  comprising  a  perforated  con- 
ductive  carrier  coated  with  an  electrochemically 

5  active  material  and  having  a  selected  area  of  said 
carrierf  ree  of  the  coated  electrochemically  active 
material;  a  first  conductive  tab  superimposed 
over  and  onto  one  side  of  said  selected  area  of 
the  carrier;  a  second  conductive  tab  superim- 

10  posed  over  and  onto  the  opposite  side  of  said  se- 
lected  area  of  the  carrier;  said  first  conductive  tab 
and  second  conductive  tab  secured  together  and 
to  said  selected  area  of  the  carrier;  and  at  least 
one  of  said  conductive  tabs  extending  beyond  an 

15  edge  of  the  electrode  strip. 

2.  A  strip  according  to  claim  1  wherein  the  coiled 
electrode  assembly  of  a  galvanic  cell,  the  strip 
comprising  an  electrically  conductive  tab  for  con- 

20  nection  to  a  terminal  of  the  cell,  characterised  in 
that  the  tab  comprises  front  and  back  portions  se- 
cured  about  the  strip,  first  and  second  conductive 
tabs  are  of  the  same  material,  and  at  least  one  of 
the  portions  preferably  being  nickel  or  nickel-plat- 

25  ed  steel. 

3.  A  strip  according  to  claim  1  or  2,  wherein  both 
conductive  tabs  extend  beyond  an  edge  of  the 
electrode  strip. 

30 
4.  A  strip  according  to  claim  3,  wherein  at  least  one 

tab  extends  along  the  edge  of  the  strip  in  the  axial 
direction. 

35  5.  A  strip  according  to  any  preceding  claim,  wherein 
the  strip  comprises  a  perforated  conductive  car- 
rier  made  of  metal  wire,  preferably  nickel,  or  nick- 
el-plated  steel,  and  preferably  having  a  metal 
content  from  4  to  6  volume  percent. 

40 
6.  A  strip  according  to  claim  5,  wherein  the  diameter 

of  the  wire  is  from  1  8  urn  to  22  ^m,  preferably 
about  20  urn  in  diameter. 

45  7.  A  strip  according  to  any  preceding  claim,  wherein 
the  two  portions  of  the  tab  are  welded  together 
and  to  a  cleaned  area  of  the  strip. 

8.  A  galvanic  cell  comprising  a  coiled  electrode  as- 
50  sembly  containing  an  electrode  strip  as  defined 

in  any  preceding  claim. 

9.  A  method  for  securing  a  conductive  tab  to  an  elec- 
trode  strip,  optionally  as  defined  in  any  preceding 

55  claim,  and  that  is  suitable  for  use  as  an  electrode 
in  a  coiled  electrode  assembly  of  an  electro- 
chemical  cell  comprising  the  steps: 

(a)  preparing  an  electrode  strip  comprising  a 

35 
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perforated  conductive  carrier  coated  with  an 
electrochemically  active  material; 
(b)  cleaning  a  selected  area  of  the  electrode 
strip  to  remove  the  electrochemically  active 
material  from  the  selected  area  of  the  elec- 
trode  strip  to  expose  the  perforated  conduc- 
tive  carrier; 
(c)  superimposing  a  first  conductive  tab  over 
and  onto  one  side  of  said  selected  area  of  the 
carrier  and  superimposing  a  second  conduc- 
tive  tab  over  and  onto  the  opposite  side  of  the 
selected  area  of  the  carrier  with  at  least  one 
of  the  conductive  tabs  extending  beyond  an 
edge  of  the  electrode  strip;  and 
d)  securing  the  first  conductive  tab  and  the 
second  conductive  tab  together  and  to  the  se- 
lected  area  of  the  carrier. 

Patentanspruche 

1.  Elektrodenstreifen,  der  folgende  Elemente  auf- 
weist:  einen  perforierten  leitenden  Trager,  dermit 
einem  elektrochemisch  aktiven  Material  be- 
schichtet  ist  und  eine  ausgewahlte  Flache  dieses 
Tragers  hat,  die  frei  von  dem  aufgebrachten, 
elektrochemisch  aktivem  Material  ist;  einen  er- 
sten  leitenden  Streifen,  der  auf  einer  Seite  der 
ausgewahlten  Flache  des  Tragers  diese  Flache 
uberlagert;  einen  zweiten  leitenden  Streifen,  der 
auf  der  gegenuberliegenden  Seite  der  ausge- 
wahlten  Flache  des  Tragers  diese  Flache  uberla- 
gert;  wobei  der  erste  leitende  Streifen  und  der 
zweite  leitende  Streifen  aneinander  und  mit  der 
ausgewahlten  Flache  des  Tragers  verbunden 
sind  und  wobei  wenigstens  einer  der  leitenden 
Streifen  uber  die  Kante  des  Elektrodenstreifens 
hinaus  reicht. 

2.  Elektrodenstreifen  nach  Anspruch  1  ,  bei  dem  es 
sich  urn  die  gewickelte  Elektrodenanordnung  ei- 
ner  galvanischen  Zelle  handelt  und  wobei  der 
Elektrodenstreifen  einen  elektrischen  leitenden 
Streifen  zur  Verbindung  mit  einer  Klemme  der 
Zelle  aufweist,  dadurch  gekennzeichnet,  dali  der 
Streifen  vordere  und  hintere  Abschnitte  aufweist, 
die  an  dem  Elektrodenstreifen  befestigtsind,  der 
erste  und  zweite  leitende  Streifen  aus  dem  glei- 
chen  Material  sind  und  wenigstens  einer  der  Ab- 
schnitte  vorzugsweise  aus  Nickel  oder  nickel- 
plattiertem  Stahl  ist. 

3.  Elektrodenstreifen  nach  Anspruch  1  oder  2,  bei 
dem  beide  leitende  Streifen  uber  eine  Kante  des 
Elektrodenstreifens  hinaus  reichen. 

4.  Elektrodenstreifen  nach  Anspruch  3,  bei  dem 
wenigstens  einer  der  Streifen  langs  der  Kante 

des  Elektrodenstreifens  in  Axialrichtung  verlauft. 

5.  Elektrodenstreifen  nach  einem  dervorhergehen- 
den  Anspruche,  bei  dem  der  Elektrodenstreifen 

5  einen  perforierten  leitenden  Trager  aufweist,  der 
aus  Metalldraht,  vorzugsweise  Nickel  oder 
nickel  plattiertem  Stahl,  hergestellt  wird  und  vor- 
zugsweise  einen  Metallgehalt  von  4  bis  6  Vol.-% 
hat. 

10 
6.  Elektrodenstreifen  nach  Anspruch  5,  bei  dem  der 

Durchmesser  des  Drahtes  1  8  bis  22  ^m,  vor- 
zugsweise  etwa  20  ^m,  betragt. 

15  7.  Elektrodenstreifen  nach  einem  dervorhergehen- 
den  Anspruche,  bei  dem  die  beiden  Abschnitte 
des  Streifens  miteinanderverschweilitund  an  ei- 
nen  gereinigten  Abschnitt  des  Elektrodenstrei- 
fens  angeschweilit  sind. 

20 
8.  Galvanische  Zelle,  die  eine  gewickelte  Elektro- 

denanordnung  aufweist,  die  einen  Elektroden- 
streifen  nach  einem  der  vorhergehenden  An- 
spruche  enthalt. 

25 
9.  Verfahren  zur  Befestigung  eines  leitenden  Strei- 

fens  an  einem  Elektrodenstreifen,  der  wahlweise 
einem  der  vorstehenden  Anspruche  entspricht 
und  derfurdie  Verwendung  als  Elektrode  in  einer 

30  gewickelten  Elektrodenanordnung  einer  elektro- 
chemischen  Zelle  geeignet  ist,  das  die  folgenden 
Schritte  aufweist: 

(a)  Herstellen  eines  Elektrodenstreifens,  der 
einen  perforierten  leitenden  Trager  aufweist, 

35  der  mit  einem  elektrochemisch  aktivem  Mate- 
rial  beschichtet  ist; 
(b)  Reinigen  einer  ausgewahlten  Flache  des 
Elektrodenstreifens,  urn  das  elektrochemisch 
aktive  Material  von  der  ausgewahlten  Flache 

40  des  Elektrodenstreifens  zu  entfernen,  urn  so 
den  perforierten  leitenden  Tragerfreizulegen; 
(c)  Uberlagern  eines  ersten  leitenden  Strei- 
fens  uber  und  auf  eine  Seite  der  ausgewahl- 
ten  Flache  des  Tragers  und  Uberlagern  eines 

45  zweiten  leitenden  Streifens  uber  und  auf  der 
gegenuberliegenden  Seite  der  ausgewahlten 
Flache  des  Tragers,  wobei  wenigstens  einer 
der  leitenden  Streifen  uber  eine  Kante  des 
Elektrodenstreifens  hinaus  reicht,  und 

so  (d)  Befestigen  des  ersten  leitenden  Streifens 
und  des  zweiten  leitenden  Streifens  miteinan- 
der  und  an  der  ausgewahlten  Flache  des  Tra- 
gers. 

55 
Revendications 

1.  Bande  d'electrode  comprenant  un  support 
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conducteur  perfore  revetu  d'un  materiau  a  activi- 
te  electrochimique,  une  zone  selectionnee  dudit 
support  etant  exempte  du  materiau  de  revete- 
ment  a  activite  electrochimique;  une  premiere  la- 
melle  conductrice  superposee  sur  ladite  zone  se-  5 
lectionnee  du  support  et  sur  un  cote  de  celle-ci; 
une  deuxieme  lamelle  conductrice  superposee 
au-dessus  et  sur  le  cote  oppose  de  ladite  zone 
selectionnee  du  support;  lesdites  premiere  lamel- 
le  conductrice  et  deuxieme  lamelle  conductrice  10 
etant  f  ixees  ensemble  et  a  ladite  zone  selection- 
nee  du  support;  et  au  moins  une  desdites  lamel- 
les  conductrices  s'etendant  au-dela  d'un  bord  de 
la  bande  d'electrode. 

15 
2.  Bande  selon  la  revendication  1,  servant  pour  un 

assemblage  d'electrode  bobinee  d'une  pile  gal- 
vanique,  la  bande  comprenant  une  lamelle  elec- 
troconductrice  destinee  a  etre  connectee  a  une 
borne  de  la  pile,  caracterisee  en  ce  que  la  lamelle  20 
comprend  des  parties  avant  et  arriere  f  ixees  au- 
tour  de  la  bande,  en  ce  que  les  premiere  et 
deuxieme  lamelles  conductrices  sont  composees 
du  meme  materiau,  au  moins  une  des  parties 
etant  de  preference  composee  de  nickel  ou  25 
d'acier  plaque  au  nickel. 

3.  Bande  selon  les  revendications  1  ou  2,  dans  la- 
quelle  les  deux  lamelles  conductrices  s'etendent 
au-dela  d'un  bord  de  la  bande  d'electrode.  30 

9.  Procede  de  fixation  d'une  lamelle  conductrice  a 
une  bande  d'electrode,  optionnellement  comme 
definie  dans  I'une  quelconque  des  revendica- 
tions  precedentes,  pouvant  servir  d'electrode 
dans  un  assemblage  d'electrode  bobinee  d'une 
pile  electrochimique,  comprenant  les  etapes  ci- 
dessous: 

(a)  preparation  d'une  bande  d'electrode 
comprenant  un  support  conducteur  perfore 
revetu  d'un  materiau  a  activite  electrochimi- 
que; 
(b)  nettoyage  d'une  zone  selectionnee  de  la 
bande  d'electrode  pour  eliminer  le  materiau  a 
activite  electrochimique  de  la  zone  selection- 
nee  de  la  bande  d'electrode.  pour  exposer  le 
support  conducteur  perfore; 
(c)  superposition  d'une  premiere  lamelle 
conductrice  au-dessus  de  ladite  zone  selec- 
tionnee  du  support  et  sur  un  cote  de  celle-ci, 
et  superposition  d'une  deuxieme  lamelle 
conductrice  au-dessus  et  sur  le  cote  oppose 
de  la  zone  selectionnee  du  support,  au  moins 
une  des  lamelles  conductrices  s'etendant  au- 
dela  d'un  bord  de  la  bande  d'electrode;  et 
(d)  fixation  de  la  premiere  lamelle  conductrice 
et  de  la  deuxieme  lamelle  conductrice  ensem- 
ble  sur  la  zone  selectionnee  du  support. 

4.  Bande  selon  la  revendication  3,  dans  laquelle  au 
moins  une  lamelle  s'etend  le  long  du  bord  de  la 
bande  dans  la  direction  axiale. 

35 
5.  Bande  selon  I'une  quelconque  des  revendica- 

tions  precedentes,  dans  laquelle  la  lamelle 
comprend  un  support  conducteur  perfore  compo- 
se  de  fil  metallique,  de  preference  de  nickel  ou 
d'acier  plaque  au  nickel  et  ayant  de  preference  40 
une  teneur  en  metal  representant  entre  4  et  6 
pour  cent  en  volume. 

6.  Bande  selon  la  revendication  5,  dans  laquelle  le 
diametre  du  fil  est  compris  entre  1  8  et  22  ^m.  45 
le  diametre  etant  de  preference  de  I'ordre  de  20 
urn. 

7.  Bande  selon  I'une  quelconque  des  revendica- 
tions  precedentes,  dans  laquelle  les  deux  parties  50 
de  la  lamelle  sont  soudees  ensemble  et  a  une 
zone  nettoyee  de  la  bande. 

8.  Pile  galvanique  comprenant  un  assemblage 
d'electrode  bobinee  contenant  une  bande  d'elec-  55 
trade  comme  defini  dans  I'une  quelconque  des 
revendications  precedentes. 
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