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ELECTRIC TOASTERS FOR HOUSEHOLD AND SIMILAR USE –  

METHODS AND MEASUREMENTS FOR IMPROVING ACCESSIBILITY 
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ i zation  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ica l  commi ttees  ( I EC National  Commi ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  questions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC publ i shes  I n ternational  Standards,  Techn ical  Speci fi cations,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ).  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC National  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti ci pate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternati onal  Organ i zation  for S tandard i zation  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or agreements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati ona l  
consensus  of opi n ion  on  the  rel evant sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Comm ittees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC Nati ona l  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  con ten t of I EC 
Publ i cations  i s  accu rate,  I EC  cannot be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m is i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  possib le  i n  thei r national  and  reg i onal  publ i cations.  Any d i vergence  
between  any I EC Publ i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent  certi fi cati on  bod ies  provide  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  respons i bl e  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  National  Commi ttees  for any personal  i n j u ry,  property  damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or rel i ance  upon ,  th i s  I EC  Publ i cati on  or any other I EC  
Publ i cations.   

8)  Attention  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  pub l i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct  appl i cati on  of th i s  publ i cation .  

9)  Attention  i s  d rawn  to  the  poss ib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t ri gh ts .  I EC shal l  not  be  hel d  responsibl e  for i denti fyi ng  any or a l l  such  paten t ri gh ts.  

The  main  task of I EC  techn ical  committees  i s  to  prepare  I n ternational  Standards.  I n  
exceptional  ci rcumstances,  a  techn ical  comm ittee  may propose the  publ ication  of a  Techn ical  
Speci fication  when  

•  the  requ ired  support cannot be  obtained  for the  publ ication  of an  I n ternational  Standard ,  
despi te  repeated  efforts,  or 

•  the  subject i s  sti l l  u nder techn ical  development or where,  for any other reason ,  there  i s  the  
fu ture  bu t no  immed iate  possib i l i ty of an  agreement on  an  I n ternational  Standard .  

Techn ical  Speci fications  are  subj ect to  review wi th in  th ree  years  of publ ication  to  decide  
whether they can  be  transformed  in to  I n ternational  Standards.   

I EC  TS  62835,  wh ich  i s  a  Techn ical  Speci fication ,  has  been  prepared  by I EC  techn ical  
comm ittee  59:  Performance of household  and  s im i l ar e lectrical  appl iances.  
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The  text of th is  Techn ical  Speci fication  i s  based  on  the  fo l l owing  documents:  

Enqu i ry d raft  Report  on  voti ng  

59/61 8/DTS  59/631 /RVC  

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  Techn ical  Speci fication  can  be  found  in  
the  report  on  voti ng  i nd icated  i n  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance wi th  the  I SO/IEC  D irecti ves,  Part 2 .  

I n  th is  Techn ical  Speci fication ,  the  fol lowing  type  i s  used :  

– compliance statements: in  italic type .  

The  committee  has  decided  that the  conten ts  of th is  publ ication  wi l l  remain  unchanged  unti l  
the  stabi l i ty date  i nd icated  on  the  I EC  websi te  under "h ttp: //webstore. iec.ch"  i n  the  data  
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ icati on  wi l l  be  

•  transformed  in to  an  I n ternational  s tandard ,  

•  reconfi rmed ,  

•  wi thdrawn ,  

•  rep laced  by a  revised  ed i tion ,  or 

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  i ssued  at  a  l ater date.  
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INTRODUCTION  

Ever g reater demands  are  now being  p laced  on  the  accessibi l i ty of products,  bu t despi te  th is ,  
there  has  been  no  eas i l y avai l able  data  for assessing  and  evaluating  products  from  an  
accessibi l i ty perspective.  An  effecti ve  way to  conduct product  development i s  to  work on  the  
bas is  of adequate  testi ng  methods  for assessing  various  properties ,  as  access ibi l i ty 
recommendations  can  be  formu lated  more  clearly and  be  g i ven  greater emphasis  during  the  
development of appl iances.  Access ib i l i ty properties  must be  priori tised  a longs ide  functional ,  
techn ical  and  production -related  properties.  

For th is  purpose,  an  i nven tory of sources  wi th  a  product-access ibi l i ty focus  has  been  drawn  
up,  wh ich  has  g iven  usefu l  bas ic  i n formation  and  data  for setting  recommendations  for the  
des ign  of products .  Th is  Techn ical  Speci fication  on  toasters  is  a  resu l t of th is  work,  and  
provides  i n formation  i n  the  form  of access ib i l i ty facts  and  an  understand ing  of the  i n teraction  
of user and  appl i ance.  

Th is  Techn ica l  Speci fication  is  be ing  issued  i n  the  Techn ical  Speci fication  series  of 
publ ications  (accord ing  to  the  I SO/IEC  D i recti ves,  Part  1 ,  3 . 1 . 1 . 1 )  as  a  “prospective  standard  
for provis ional  appl ication”  in  the  fi eld  of access ib i l i ty of household  appl iances  because  there  
is  an  u rgent need  for gu idance  on  how standards  i n  th is  fi e ld  shou ld  be  used  to  meet an  
i denti fied  need .  

Th is  Techn ical  Speci fication  provides  recommendations  and  measurements  for product 
characteristics  of household  toasters,  wh ich  con tribute  to  thei r access ibi l i ty and  underl ying  
ergonom ic princip les .  These  recommendations  orig inate  from  scien ti fic  knowledge  and  the  
theory of ergonom ics,  phys iology,  product  design  and  other re levan t d iscip l ines.  Th is  
Techn ica l  Speci fication  appl ies  I SO/I EC Gu ide  71  and  I SO/TR 2241 1  to  toasters .  Data  i s  
d rawn  from  I SO/TR 2241 1  and ,  i f not speci fied  there,  from  other sources.  

The  purpose  of design ing  and  evaluati ng  toasters  wi th  regard  to  accessibi l i ty i s  to  maxim ize  
the  number of people  who  can  read i l y use  the  products.  Accessib le  products  can  be  designed  
by incorporating  product characteristics  that are  beneficia l  for the  user.  Th is  Techn ical  
Speci fication  expla ins  the  characteristics,  wh ich  meet the  needs  and  abi l i ti es  of an  i n tended  
user.  

However,  the  characteristics  that a  product needs  for accessibi l i ty are  dependen t on  the  type  
of user and  task.  Th is  Techn ical  Speci fication  therefore  includes  obj ecti ve  cri teria  regard ing  
accessibi l i ty for product  characteristics  of the  toaster.  
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ELECTRIC TOASTERS FOR HOUSEHOLD AND SIMILAR USE –  
METHODS AND MEASUREMENTS FOR IMPROVING ACCESSIBILITY 

 
 
 

1  Scope 

This  Techn ica l  Speci fication  conta ins  accessibi l i ty recommendations  to  enable  the  use  of 
toasters  by o l der persons  and  persons  wi th  d isabi l i ti es.  I t  provides  gu idance to  ach ieve  more  
accessib le  toasters .  

Th is  Techn ical  Speci fication  provides  test methods  and  data  that support accessib le  design .   

Th is  Techn ica l  Speci fication  g ives  gu idance  to  appl y I SO/TR 2241 1  and  I SO/I EC Gu ide  71  to  
the  des ign  of toasters  and  to  I EC 60442 .  I t  does  not deal  wi th  safety issues  nor cover toasters  
for profess ional  use.  

2  Normative references  

The fo l l owing  documents,  i n  whole  or i n  part,  are  normativel y referenced  i n  th is  document and  
are  ind ispensable  for i ts  appl ication .  For dated  references,  on l y the  ed i ti on  ci ted  appl ies .  For 
undated  references,  the  l atest ed i ti on  of the  referenced  document ( i nclud ing  any 
amendments)  appl i es .  

I EC 60335-1 ,  Household and similar electrical appliances – Safety – Part 1 :  General 
requirements  

I EC 60335-2-9,  Household and similar electrical appliances – Safety – Part 2-9:  Particular 
requirements for grills,  toasters and similar portable cooking appliances  

I EC  6041 7,  Graphical symbols for use on  equipment (avai l able  at:  h ttp: //www.graph ica l -

symbols. i n fo/equ ipment)  

I EC 60442: 1 998,  Electric toasters for household and similar purposes – Methods for 
measuring the  performance   

I EC 60442: 1 998/AMD1 :2003 1  

I EC TR 61 592,  Household electrical appliances – Guidelines for consumer panel testing 

I EC 82079-1 : 201 2,  Preparation of instructions for use – Structuring,  content and presentation 
– Part 1 :  General principles and detailed requirements 

I SO/I EC Gu ide  37 ,  Instructions for use  of products by consumers 

I SO/I EC  Gu ide  71 : 201 4,  Guide for addressing accessibility in  standards 

I SO 281 3,  Paints and varnishes – Determination of gloss value at 20 degrees,  60 degrees and 
85 degrees 

I SO/TR 2241 1 : 2008,  Ergonomics data and guidelines for the application of ISO/IEC Guide 71  
to products and services to address the needs of older persons and persons with disabilities  

_____________ 

1   There  exi sts  a  consol i dated  ed i ti on  2 . 1  i ncl ud ing  I EC 60442: 1 998  and  i ts  Amendment 1 : 2003.  
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ISO  7000,  Graphical symbols for use  on  equipment – Registered symbols (avai lable  at:  

h ttp: //www.graph ical -symbols . in fo/equ ipment)  

EN  1 2464-1 ,  Light and lighting – Lighting of work places – Part 1 :  Indoor work places  

EN  1 3300,  Paints and varnishes – Water-borne coating materials and coating systems for 
interior walls and ceilings.  Classification  

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  fo l lowing  terms  and  defin i ti ons  apply:  

3. 1   
accessibi l i ty  
extent to  wh ich  products,  systems,  services,  envi ronments  and  faci l i ties  can  be  used  by 
people  from  a  popu lation  wi th  the  widest range  of characteristics  and  capabi l i ties  to  ach ieve  a  
speci fied  goal  in  a  speci fied  con text of use  

Note  1  to  en try:  Context  of use  i ncl udes  d i rect  use  or use  supported  by ass i sti ve  technolog i es .  

Note  2  to  en try:  Adapted  from  I SO/TR 2241 1 : 2008,  defi n i ti on  3 . 6.  

[SOURCE:  I SO 26800: 201 1 ,  2 . 1 ]  

3.2   
accessible  design  
design focused on  diverse users to maximize the number of potential  users who can readily use a 
system in  diverse contexts 

Note  1  to  en try:  Th i s  a im  can  be  ach ieved  by (1 )  d es ign ing  systems  that  are  read i l y usabl e  by most  users  wi thou t 
any mod i fi cati on ,  (2 )  making  systems  adaptabl e  to  d i fferen t users  (by provid i ng  adaptabl e  user i n terfaces)  and  (3)  
having  s tandard i zed  i n terfaces  to  be  compatible  wi th  ass i sti ve  products  and  ass i sti ve  technology.  

Note  2  to  en try:  Terms  such  as  un i versal  des ign ,  accessibl e  des i gn ,  d esign  for a l l ,  barri er-free  design ,  i ncl us ive  
design  and  transgenerational  d esign  are  often  used  i n terchangeably wi th  the  same mean ing .  

[SOURCE:  I SO/IEC Gu ide  71 : 201 4,  2 . 1 9]  

3.3   
assistive  product  
any product ( i nclud ing  devices,  equ ipment,  i nstruments  and  software),  especia l l y produced  or 
general l y avai lable,  used  by or for persons  wi th  d i sabi l i ty for participation ,  to  protect,  support,  
tra in ,  measure  or substi tu te  for body functions/structures  and  activi ti es,  or to  prevent 
impairments ,  activi ty l im i tations  or participation  restrictions  

[SOURCE:  I SO/IEC Gu ide  71 : 201 4,  2 . 1 5]  

3.4   
assistive  technology 
equipment,  product system,  hardware,  software or service that is used  to increase,  maintain  or 
improve capabi l ities of individuals  

Note  1  to  en try:  Assi sti ve  technol ogy i s  an  umbrel l a  term  that  i s  broader than  assi sti ve  products.  

Note  2  to  en try:  Assi sti ve  technol ogy can  i ncl ude  assi sti ve  services,  and  professional  services  needed  for 
assessment,  recommendati on  and  provis ion .   

[SOURCE:  I SO/IEC Gu ide  71 : 201 4,  2 . 1 6]  
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3.5   
bread  carriage  
part of the  toaster that  supports  the  bread  and  re leases  i t  a t the  end  of the  toasting  process  

[SOURCE:  I EC 60442: 1 998,  3 . 5]  

3.6   
browning  control  range  

certa in  setting  on  a  sca le  that can  be  marked  wi th  numbers,  symbols  or shades  of colour  

[SOURCE:  I EC 60442: 1 998,  3 . 6 ]  

3.7   
impairments  

problems  in  body function  or s tructure  re lated  to  a  s ign i fican t deviation  or l oss  

Note  1  to  en try:  Impai rments  can  be  temporary or permanent;  progress ive,  regressive  or stati c;  i n term i tten t  or 
con ti nuous.  

[SOURCE:  I SO/IEC Gu ide  71 : 201 4,  2 . 5]  

3.8   
l ever 
device  used  to  operate  the  bread  carriage  wh ich  may s tart,  stop  and  abort the  toasti ng  
process  

Note  1  to  en try:  There  may be  other ki nds  of l evers ,  e . g .  to  ra i se  a  warm ing  rack.  

3.9   
mechan ical  selection  wheel  
partia l l y exposed  wheel  that can  be  turned  by moving  the  exposed  edge  and  a lso  used  as  a  
bu tton  by press ing  on  i t  to  acti vate  a  function  or se lect a  setting  

3. 1 0   
touch  control  
control  actuated  by contact wi th  or proxim i ty of a  fi nger wi th  l i ttl e  or no  movement of the  
con tact  surface  

3. 1 1   
user 

person  who  accesses  or i n teracts  wi th  the  toaster 

[SOURCE:  I SO/IEC Gu ide  71 : 201 4,  2 . 2,  mod i fied ]  

4 Source of accessibi l i ty recommendations  

4.1  General  

Recommendations  and  values  used  in  th is  Techn ical  Speci fication  have  been  taken  from  
documents  l i sted  under Clause  2  and  the  B ib l i ography where  poss ible .  

4.2  Users’  characteristics  

Detai l  abou t human  abi l i ties  and  the  consequences  of impai rment are  described  i n  
ISO/IEC Gu ide  71 : 201 4,  Clause  7.   

Abi l i ti es  and  characteristics  of people  change du ring  thei r l i fe  and  vary substan tia l l y among  
ind ividuals  wi th in  the  same age  group.  
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Impai rments  can  be  temporary or permanen t and  general l y increase  wi th  age.  Sensory,  
phys ica l  and  cogn i ti ve  l im i tations  vary from  comparativel y m inor (such  as  m i l d  seeing  
impairmen t)  to  s ign i ficant  l im i tations  (such  as  deafness) .  

Al though  some impairments  are  m inor i n  nature,  combinations  of impairments  can  impose  
s i gn i ficant  l im i tations,  as  i s  often  the  case  i n  ageing .  

For ergonom ic data  see  I SO/TR 2241 1 : 2008,  C lause  9.  

For pri ncip les  of access ib le  des ign  see  I SO/TR 2241 1 : 2008,  Annex A.  

4.3  Body measurements  

For detai ls  of body measurements  appl icable  to  toasters,  for example  hand  and  fi nger s izes,  
see  Annex A.  

5 Assessment of accessibi l i ty 

5.1  General  

I t  i s  in tended  that fol l owing  th is  Techn ica l  Speci fi cation  wi l l  resu l t  i n  a  more  accessib le  toaster 
that  wi l l  meet the  needs  of most users.  

To  assess  the  access ibi l i ty of a  toaster,  a  wide  range  of abi l i ti es  needs  to  be  cons idered .  

5.2  Tasks  the  user has  to  carry out  

When  a  toaster i s  used  by a  d isabled  person  i t  i s  usefu l  to  anal yse  the  tasks  involved  i n  fi ve 
steps:  

1 )  Perceive :  to  find  the  product or i ts  parts  requ i red  to  perform  the  task  

2)  Recognize :  to  i den ti fy and  understand  the  parts  requ i red  to  perform  the  task 

3)  Reach :  phys ical  access  to  the  parts  requ i red  to  perform  the  task  

4)  Operate :  to  perform  the  task 

5)  Monitor:  to  receive  feedback of the  operation  

Table  1  l i s ts  the  tasks  usual l y i nvolved  i n  using  a  toaster.  For each  task and  step  there  are  
impl ications  for people  wi th  d i fferen t impairmen ts  and  these  are  a lso  speci fi ed .  

Detai l s  abou t human  abi l i ti es  and  the  consequences  of impairmen t are  described  i n  
ISO/IEC Gu ide  71 : 201 4,  Clause  7  and  briefl y summarized  be low.  The  fol lowing  impairments  
are  cons idered :  

Partial  s ight   PS  
Seeing  images  i nd istinctl y,  reduced  fi e l d  of vis ion ,  i nabi l i ty to  d is ti ngu ish  colours  
Bl indness   B  
No usefu l  vis ion  and  dependent on  tacti le  and  aud i tory i npu t  
Deafness   D  
I nabi l i ty to  hear sound  and  dependent on  visual  and  tacti le  input  
Hearing  impai rment  H  
Reduced  ab i l i ty to  sense  the  presence of sounds  and  to  d iscrim inate  and  comprehend  sound   
Touch  impai rment  T 
Reduced  ab i l i ty to  sense  surfaces  and  their texture  or qua l i ty 
Dexteri ty impai rment  DI  
Restricted  use  of hand  and  arm  for hand l ing  obj ects  
Manipu lation  impairment MA 
Restricted  use  of hands,  arms,  feet or l egs  to  reach ,  carry,  move and  man ipu late  obj ects   
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Movement impairment MO 
Restricted  range  of movement of arms,  l egs  and  spine  for chang ing  the  body posi tion  and  
moving  from  one  area  to  another 
Strength  impai rment S  
Lack of force  that  can  be  exerted  for example  when  pu l l ing ,  l i fti ng ,  pressing ,  g ripping ,  
p inch ing  and  twisti ng  
In tel lect/memory impairment  IM  
Lack of knowing ,  understand ing ,  reason ing  and  concen tration  
Language  impairment L  
Difficu l ty i n  comprehend ing  or express ing  wri tten  or spoken  l anguage  

Table  1  can  be  used  for d i fferent  purposes,  for example:  

•  to  evaluate  the  accessibi l i ty of a  toaster or a  range  of toasters ;  

•  as  a  checkl ist for designers  of toasters  s ince  i t  appl i es  re levant methods  from  
ISO/TR 2241 1 ;  

•  as  a  tool  to  i den ti fy d i fficu l ti es  for certa in  user groups .  

Table  1  – Task assessment  

 

 Task Perceive  

(fi nd  object)  

Recognize  

( identi fy /  
understand )  

Reach  

(physi cal )  

Operate  

(perform  the  
task)  

Mon i tor 

(feedback of 
operation)  

1  Open  package  PS,  B   PS,  B ,  IM  MA,   D I ,  MA,  S  -  

2  Remove  toaster 
from  package  

-  -  MA,  MO  DI ,  MA,  MO,  S   -  

3  Use  pri n ted  
i nstructions  for 
use  

PS,  B  PS,  B ,  IM ,  L  D I ,  MA  PS,  B ,  IM ,  L,  
D I ,  MA 

PS,  B ,  I M ,  L  

4  P l ug  i n to  socket  -  -  D I ,  MA,  MO   D I ,  MA,  MO,  S   -  

5  Unpl ug  from  
socket   

-  -  MA,  MO   MA,  MO,S  

DI  

-  

6  S tore  cable  -  I M  DI ,  MA  B ,  DI ,  I M ,  MA,  
PS,  S  

-  

7  Release  cabl e  -  I M  DI ,  MA  D I ,  MA,  S   -  

8  Swi tch  toaster 
on /off  

PS ,  B ,  I M ,  L  PS,  B ,  IM ,  L  MA  D I ,  MA,  B ,  PS   B ,  PS   

9  Set  t ime PS,  B ,  L ,  IM  PS,  B ,  IM ,  L  MA  B ,  PS ,  D I ,  MA,  
I M ,  L   

PS ,  B ,  L  

1 0  Set brown i ng  
con trol  

PS ,  B ,  I M ,  L  PS,  B ,  IM ,  L  MA  B ,  PS ,  D I ,  MA,  
I M ,  L  

PS,  B ,  I M ,  L  

1 1  I nsert  bread  i tem  -  -  MA  D I ,  MA  -  

1 2  S tart  toasti ng  -  -  MA  D I ,  MA,  S   -  

1 3  I n terrupt  toasti ng  IM .  I M .  MA  D I ,  MA,  S ,  IM  -  

1 4  Conti nue  toasti ng  -  -  MA DI ,  MA,  S   -  

1 5  Check s tatus  of -  -  -  -  -  
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 Task Perceive  

(fi nd  object)  

Recognize  

(i denti fy /  
understand )  

Reach  

(physi cal )  

Operate  

(perform  the  
task)  

Mon i tor 

(feedback of 
operation)  

toasti ng  

1 6  Remove  toasted  
i tem  

-  -  MA DI ,  MA,  T,  B  -  

1 7  Remove  crumb  
tray 

B ,  IM   B ,  IM  MA  D I ,  MA,  S ,  IM  -  

1 8  Clean  crumb  tray -  -  -  B ,  D I ,  MA,  
MO,  PS,  S  

B ,  PS  

1 9  I nsert  crumb  tray -  B ,  PS,  I M   MA  PS ,  B ,  D I ,  MA,  
S ,  I M   

-  

20  Use  of 
attachment(s)  

B ,  PS ,  IM   B ,  PS,  I M  MA DI ,  MA,  
B , PS, IM ,S  

IM  

21  Error e . g .  remove  
sti cking  toast  i tem  

B ,  PS,  I M  IM  

and  o l factory 
impai rment  

MA  D I ,  MA,  I M ,  S ,  
T  

B ,  PS,  I M  

NOTE  “-“  means  that  there  i s  no  parti cu l ar problem  for any impai rment  g roup  

5.3  Procedure  for accessibi l i ty assessment  

5.3. 1  General  

The access ibi l i ty assessment requ ires  consideration  of both  objective  and  subj ecti ve  aspects  
of us ing  a  toaster:  

•  obj ecti ve  aspects  can  be  assessed  by eng ineers  and  other professionals ;  

•  subj ective  aspects  shou ld  be  assessed  by at l east one  of the  fol l owing  methods:  

– assessors  trained  to  consider the  needs  of a  wide  group of users ,  for example  an  
ergonom ist or people  wi th  ergonom ics  tra in ing  such  as  a  des igner,  occupational  
therapist,  etc. ;  

– a  user tria l  that comprises  users  wi th  a  wide  range  of d isabi l i ties .  

NOTE  Deta i l s  can  be  found  i n  I EC TR 61 592.  

5.3.2  Ambient conditions  

Ambient  cond i tions  concern ing  temperature  and  l i gh ting  are  defined  as  fol lows:  

•  Temperature  shal l  be  i n  accordance  wi th  I EC  60442.  

•  Ambient  l i ghting  shal l  be  500  lx  ( in  accordance  wi th  EN  1 2464-1 ) .  

5.3.3  Assessment procedure  

The assessment procedure  i s  as  fo l lows:  

1 )  Start the  assessment wi th  the  toaster i nside  the  unopened  package.  

2)  Evaluate  unpacking  the  toaster.  

3)  Move the  toaster to  a  fl at and  horizon tal  surface  and  i nstal l  i t  i n  accordance wi th  the  
manufacturer’s  i nstructions.  

4)  Make  a l l  measurements  described  in  C lause  7 .   
Before  testi ng  the  parameters  described  in  7 . 4,  7 . 5  and  7. 6,  carry ou t  the  toasting  
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procedure  accord ing  to  I EC 60442: 1 998,  1 2 . 1 ,  fi rst paragraph  i n  order to  val i date  the  
resu l ts.  

5)  Al l  data  have  to  be  reported .  

6 Measurement accuracy 

6.1  General  

I nstruments  that are  used  during  the  evaluation  shal l  satisfy the  fol lowing  speci fications:  

6.2  Linear d imensions  

Measurement range:  0  mm  to  0, 1 5  m  

Accuracy:  ±0, 1  mm  

Measurement range:  0 , 1 5  m  to  3  m  

Accuracy:  ±1  mm  

6.3  Angle  

Measurement range:  0°  to  1 80°  

Accuracy:  ±1 °  

6.4 Force  

Measurement range:  0  N  to  20  N  

Accuracy:  ±0, 1  N  

Measurement range:  20  N  to  1 00  N  

Accuracy:  ±1  N  

6.5  Torque  

Measurement range:  0  Nm  to  1  Nm  

Accuracy:  ±0, 01  Nm  

Measurement range:  1  Nm  to  6  Nm  

Accuracy:  ±0, 1  Nm  

6.6  Reflection  

Under consideration .  

7 Test procedure  

7. 1  General  

I n  order to  ach ieve  more  accessib le  toasters  al l  recommendations  i n  C lause  7  have  to  be  
fol lowed .  

7.2  General  recommendations  for printing ,  markings  and  d isplays  

7.2. 1  General  

Al l  recommendations  are  appl icable  general l y for a l l  prin ti ng  and  markings  on  the  appl i ance  
i tsel f,  on  the  packag ing  and  in  the  i nstructions  for use  un less  otherwise  speci fied  below.  
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7.2.2  Contrast  

For measuring  the  contrast of l etters/symbols  pri n ted  on  paper or con trol  panels  or d isplays,  a  
photometer shal l  be  used .  The  instrument shal l  be  p laced  close  to  the  obj ect i n  order to  
m in im ize  scatter.  The  l um inance  of the  l etter/symbol  and  the  background  shal l  be  measured  
separatel y.  The  l argest fi e ld  of view of the  instrument shal l  be  used  wh ich  l i es  tota l l y wi th in  an  
area  of background  and  an  area  of the  prin ted  part of the  l etter/symbol .  

The  l um inance of the  l etter/symbol  and  of the  background  i s  measured  and  the  con trast  
calcu lated  from  the  fo l lowing :  

The  con trast i s  a  quotient L1 :L2  of the  h i gher l i ght dens i ty L1  to  the  lower l i gh t dens i ty L2  of 

l etter/symbol  and  the  background .  

To  be  l eg ib le,  the  contrast  shou ld  be  g reater than  4 : 1 .  Values  between  6: 1  and  1 0: 1  are  
recommended  for sel f- i l l um inated  d isplays  (see  DIN  Techn ical  Report  1 24: 2002,  6 . 1 . 2. 2 . 2) .  

Compliance by measurement.  

7.2.3  Colour contrast  

Wri tten  instructions  shou ld  be  i n  s trong l y contrasted  colours  against thei r background  (see  
ISO/TR 2241 1 : 2008,  8. 5. 2,  9 . 2. 1 . 3).  

Combinations  of green/red  and  b l ue/yel low shou ld  not be  used  (see  I SO/TR 2241 1 : 2008,  
8. 5. 2) .  

On l y a  few colours  shou ld  be  used  i n  wri tten  text and  d iagrams  (see  I SO/TR 2241 1 : 2008,  
8. 5. 1 ) .  

Certain  combinations  of co lour shou ld  not be  used ,  for example  green /red  and  yel l ow/blue  
wh ich  cause  confus ion  of the  colours  for people  wi th  colour deficiencies.  

Compliance by inspection (see ISO/TR  22411 :2008,  9. 2. 1 . 3 Table 12) .  

7.2.4  Reflection  and  g loss  

Reflectometer values  from  20  %  to  60  %  measured  at an  ang le  of 60°  i n  accordance wi th  
I SO  281 3  are  recommended  for surfaces  (such  as  table  tops  or worktops),  furn ish ing  and  
equ ipment hous ing .  Reflectometer va lues  between  1 0  %  and  60  %  are  classi fi ed  as  med ium  
g loss  accord ing  to  EN  1 3300.  

Reflectometer values  greater than  75  %  shou ld  be  avoided .  

Visual  assessment of the  l evel  of g l oss  is  poss ible  by comparison  wi th  reference  samples.  

Compliance by measurement.  

NOTE  General  gu i dance  i s  g i ven  i n  I SO/I EC Gu i de  37.  

7.2.5  Upper and  lower case  l etters  

Prin ted  text shou ld  be  wri tten  in  upper and  lower case  letters  (see  I SO/TR 2241 1 : 2008,  8 . 6).  

I nd ividual  words,  prompts  and  l etters  may have  a l l  upper case  l etters  (e . g .   “CAUTION”) .  

Compliance by inspection .  
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7.2.6  Font style  

The fon t used  i n  text i nstructions  shou ld  i ncorporate  cons istent  stroke  wid ths,  no  seri fs,  open  
coun ter forms  and  clearl y vis ib le  ascenders  and  descenders  ( I SO/TR 2241 1 : 2008,  8. 6 . 3  
shows  examples  of best practice).  

Compliance by inspection .  

7.2.7  Font s ize  

With  the  font  used  i n  text i nstructions  the  d istance  from  top  to  bottom  of the  font  i s  measured  
on  an  upper case  letter i n  the  smal l est text.  The  measurement shou ld  be  at l east 1 2  DTP  
poin ts  (4 , 2  mm)  (see  I EC  82079-1 : 201 2,  6. 2. 1 ).  

NOTE  1  For the  s i ze  of the  font  used  on  the  toaster i tsel f see  7 . 7. 3.  

NOTE  2  Further detai l s  abou t  fon t  s i ze  and  measurement  can  be  found  i n  I SO/TR 2241 1 : 2008,  8 . 6. 2 .  

NOTE  3  DTP  means  “Desktop-Publ i sh i ng ”.  1  DTP  po in t  i s  1 /72  of the  Ang lo-Saxon  comprom ise  i nch  (25, 4  mm).  

Compliance by measurement.  

7.2.8  Symbols  

When  symbols  are  used  they shou ld  be  i n  accordance  wi th  I EC 6041 7  or I SO  7000  wherever 
poss ib le.  

Concern ing  the  s ize  of symbols  see  the  recommendations  i n  7 . 7 . 4.  

When  symbols  are  used  i n  the  i nstructions,  they shou ld  be  fo l lowed  by thei r mean ing .  

Compliance by checking against relevant standards and by inspection .  

7.3  In formation  suppl ied  wi th  the  toaster (e.g .  instructions  for use)  

7.3. 1  General  

I n  add i tion  to  the  prin ted  i nstruction  manual  suppl ied  wi th  the  toaster the  i n formation  suppl ied  
shou ld  be  assessed  and  comply wi th  the  fol lowing :  

7.3.2  Avai labi l i ty of al ternative formats  

I n formation  shou ld  be  made  avai l able  i n  a l ternative  formats .  

Examples  of a l ternative  formats  for prin ted  or el ectron ic documents  are:  

•  l arge  pri n t for example  fon t s ize  1 6  DTP  poin ts  (5  mm)  (see  I SO/TR 2241 1 : 2008,  C lause 
C. 3),  

•  aud ible  formats  (see  I SO/TR 2241 1 : 2008,  8 . 2 . 7 ,  8 . 7 . 4 . 2,  8 . 9 ,  8. 1 0) ,  or  

•  Bra i l l e,  

•  vi deo  formats,  or  

•  s i gn  language  videos  (see  WCAG 2. 0 ,  2008,  1 . 2 . 6) .  

For essen tia l  i n formation ,  the  use  of g raph ics  and  graph ic e lements  shou ld  be  suppl emented  
by explanations  i n  text  (see  DIN  Techn ical  Report  1 24: 2002,  7 . 2) ,  wh ich  a lso  support  the  
preparation  of aud io  user i nstructions.  
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I n formation  shou ld  be  made  avai l ab le  in  e l ectron ic  text format,  i n  add i tion  to  other forms,  to  
faci l i tate  recogn i tion  and  translation  i n to  speech  and  other l anguages  for those  who  have  
trouble  seeing ,  recogn izing  or deciphering  non-text  in formation  presentations  (see  
ISO/TR 2241 1 : 2008,  8 . 7. 1 ) .  

E lectron ic user i nstructions  (such  as  those  on  the  I n ternet or on  data  med ia  suppl ied  wi th  the  
product)  shou ld  be  provided  i n  accessib le  format (e. g .  PDF,  HTML. )  by appl ying  the  
respective  access ibi l i ty recommendations  (see  I SO/TR 2241 1 : 2008,  8 . 7 . 1 )  such  as :  

•  provis ion  of a l ternative  texts  for graph ics  or graph ic e lements  (see  WCAG  2 . 0 ,  2008,  1 . 1 . 1 )  

•  no  provis ion  images  of texts  (e. g .  scanned  text)  (see  WCAG  2. 0,  2008,  1 . 4 . 5)  

•  provis ion  of a  mean ingfu l  read ing  sequence  and  structure  (see  WCAG  2. 0,  2008,  1 . 3 . 1  
and  1 . 3 . 2)  

NOTE  More  i n formation  i s  avai l able  at:  

– WCAG  2. 0,  

– I SO  1 4289-1 .   

Aud io  user i nstructions  shou ld  be  provided  i n  establ ished  formats  (aud io  CD,  MP3,  DAISY 
Book,  etc. )  on  common ly used  med ia  or as  down load  on  the  I n ternet.  

They are  accessib le  for people  wi th  d i fferent  ab i l i ti es  i nclud ing  b l i nd  persons  not  fam i l i ar wi th  
Brai l l e.  Brai l l e  users  often  prefer Brai l le  user i nstructions  as  they can  be  used  more  
conven ientl y.  

Aud io  user i nstructions  shou ld  be  understandable  wi thou t the  need  to  see  the  symbols  and  
figures  (see  I SO/TR 2241 1 : 2008,  8. 2 .7) .  

Compliance by inspection .  

NOTE  More  i n formation  abou t D i g i ta l  Access ible  I n formation  System  (DAISY)  i s  avai l able  from  
h ttp: //www. daisy. org .  

7.3.3  Clari ty of i nstructions  for use  

General  i n formation  can  be  found  in  I SO/IEC Gu ide  37,  I EC  82079-1  and  i n  
ISO/TR 2241 1 : 2008,  8. 7.  

The  instructions  shou ld  be  re levan t on l y to  the  appl i ance  suppl ied .  I f the  i nstructions  for use  
cover variants  of an  appl i ance  the  requ irements  of I EC  82079-1 : 201 2,  4 . 8 . 1 . 2  shou ld  be  met.  

They shou ld  be  ordered  and  l a id  ou t i n  a  l og ical  sequence  (see  I SO/TR 2241 1 : 2008,  8. 7. 2) .  

The  l anguage  and  g raph ics  shou ld  be  s imple  (see  I SO/TR 2241 1 : 2008,  8. 7. 2 ,  8. 8) .  

Each  language  shou ld  have  i ts  own  section  and  be  l abel led  wi th  the  name of the  language  
(see  I SO/TR 2241 1 : 2008,  8. 7. 5).  

Compliance by inspection .  

7.3.4  Index 

The i nstructions  for use  shou ld  have  an  i ndex (see  I SO/TR 2241 1 : 2008,  8. 7.6 . 1 ) .  

Compliance by inspection .  
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7.3.5  Construction  of prin ted  documents  

Prin ted  i nstructions  shou ld  be  constructed  so  that pages/sheet stay open  (see  
ISO/TR 2241 1 : 2008,  8. 1 2. 2).  

To  be  tested  i n  the  fol lowing  way:  open  i nstruction  document on  to  a  smooth  horizon tal  
surface  and  check that pages/sheet l i e  fl at.  Test shou ld  be  carried  ou t wi th  bound  documents  
open  at  one  quarter of the  way through  the  document.  

Compliance by testing.  

7.3.6  Paper reflectance  

High l y reflecti ve  paper shou ld  be  avoided  (see  I SO/TR 2241 1 : 2008,  8. 1 8.4) .  Cond i tions  and  
tests  appl y as  i n  7 . 2. 4.  

Compliance by measurement.  

7.3.7  Line  spacing  

The space  between  l ines  of text  shou ld  be  at  least twice  the  font  s i ze  of pri n ted  text or a  l ine  
space  setti ng  of 1 , 5  for computer-generated  text.  

Compliance by measurement.  

7.4 Mechan ical  aspects  

7.4. 1  Layout of in teractive  parts  

Layou t of i n teractive  parts  (e. g .  con trol s ,  d isp lays,  l ights ,  crumb tray)  shou ld  be  log ical l y 
arranged  considering  thei r grouping  and  re lationsh ip  to  the  actions  to  be  undertaken .  
I n teractive  parts  shou ld  be  eas i l y accessib le.  For example,  they shou ld  not  be  obstructed  by a  
d i fferent control  or by hold ing  a  con trol  i n  a  d i fferen t way by someone wi th  man ipu lation  or 
strength  impairment (see  I SO/TR 2241 1 : 2008,  8. 3. 1 . 2 ,  8. 3 . 3) .  

Compliance by task based testing (see 5. 3) .  

7.4.2  Li fting  and  carrying  

I n  order to  l i ft  or carry the  toaster i t  shou ld  be  shaped  to  faci l i tate  grasping  wi th  ei ther or both  
hands  (see  I SO/TR 2241 1 : 2008,  8 . 1 2 . 1 ) .  I f a  carrying  hand le  is  provided ,  i t  shou ld  not  be  
recessed  i . e.  i t  shou ld  protrude  from  the  surface  of the  toaster and  be  designed  so  that the  
knuckles  of the  carrying  hand(s)  do  not touch  the  body of the  toaster.  

The  gripping  area  shou ld  be  s i tuated  so  that the  toaster remains  balanced  during  l i fting  or 
carrying .  

Compliance by inspection .  

NOTE  A good  bal ance  can  be  ach ieved  when  the  cen tre  of mass  stays  below the  hand les .  

7.4.3  Attachments  

I f there  are  attachments  (e. g .  accessories  for heati ng  rol l s  and  for toasti ng  sandwiches)  they 
shou ld  be  identi fi able  by s i gh t and  touch  (see  I SO/TR 2241 1 : 2008,  8. 1 1 . 1 ,  8 . 1 1 . 2,  9 . 4).  

Attachments  shou ld  be  easy to  fi t  for people  of a l l  ab i l i ti es  (see  I SO/TR 2241 1 ,  8 . 1 2. 1 ,  8 . 1 7. 1 ,  
9. 3. 1 ,  9 . 3. 2,  9 . 3. 4. 2,  9 . 4 . 2) .  F i tti ng  shou ld  be  s imple  and  i t  shou ld  be  possible  to  do  wi th  on l y 
one  hand ,  preferabl y e i ther hand .  
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Compliance by testing.  

7.4.4  Removal  of toasted  i tems  

I t  shou ld  be  easy to  remove  the  toasted  i tem  by hand .  

I f the  toaster has  a  pop-up  function ,  the  toasted  i tem  shou ld  protrude  at  l east  2  cm  above  the  
top  of the  toaster wi thout  the  use  of an  add i ti onal  l i ft-up  function .  The  d istance  between  
para l l el  toasted  i tems  shou ld  be  at  l east 1 , 5  cm .  

The  d istance  between  paral le l  toasted  i tems  i s  to  be  measured  at the  su rface  of the  toaster 
where  the  toast projects.  

Compliance by measurement.  The measurement should be done according to IEC 60442.  

7.4.5  Crumb removal  

I t  shou ld  be  possib le  to  i denti fy the  crumb removal  faci l i ty by s igh t and  touch  (see  
ISO/TR 2241 1 : 2008,  8. 1 1 . 1 ,  8 . 1 7. 1 ,  9 . 4) ,  for example  having  tacti le  features  that cou ld  be  
detected  wi thout  s ight.  

I t  shou ld  be  poss ible  to  remove and  correctl y replace  the  crumb tray for people  of a l l  ab i l i ti es  
(see  I SO/TR 2241 1 : 2008,  8. 1 2 . 1 ,  8 . 1 2 . 3. 1 ,  9. 3. 1 ,  9. 4).  Removal  and  replacement shou ld  be  
s imple  and  shou ld  be  poss ib le  to  do  wi th  on l y one  hand ,  preferabl y e i ther hand .  I ncorrect  
replacement of the  crumb tray shou ld  not be  poss ible .  

I f there  is  no  crumb tray i t  shou ld  be  poss ible  to  remove the  crumbs  for people  of a l l  ab i l i ti es  
(see  I SO/TR 2241 1 : 2008,  9. 3. 1 ,  9 . 4).  

Compliance by inspection.  

7.4.6  Power p lug  and  cord  

7.4.6.1  Power p lug  

The shape  of the  p lug  shou ld  enable  easy p lugg ing  and  unplugg ing  (see  I SO/TR 2241 1 : 2008,  
8. 1 2. 1 ,  9 . 3. 1 ).  

The  shape  of the  gripping  area  of the  p lug  shou ld  enable  a  secure  grip  that m in im izes  the  
effort requ i red  to  i nsert and  remove  the  p lug  in to  and  from  the  socket.  

Compliance by inspection.  

7.4.6.2  Cord  storage faci l i ty  

I f there  is  a  cord  storage  faci l i ty i t  shou ld  be  easy for people  of a l l  abi l i ti es  to  take  out  the  cord  
and  p lace  i t  back i n  posi ti on .  

To  take  ou t the  cord  and  p lace  i t  back i n  pos i ti on  shou ld  be  s imple  and  shou l d  be  poss ib le  to  
do  wi th  on l y one  hand ,  preferabl y e i ther hand ,  and  not requ ire  excess ive  force.  

I f there  i s  a  cord  storage  faci l i ty the  cord  shou ld  stay i n  p lace  when  the  toaster i s  l i fted  from  
the  work surface  or carried .  

Compliance by inspection.  
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7.4.7  Operation  of the  toaster 

I t  shou ld  be  possible  to  operate  the  toaster wi th  e i ther hand  and  the  toaster shou ld  not  s l i p  or 
ti l t  when  operated  wi th  one  hand  on l y.  

Compliance by testing according to 5. 3. 3.  One hand is used to start the toasting process as in  
normal use.  The test is repeated with the other hand.  

7.5  Controls  

7.5. 1  General  

Controls  shou ld  be  grouped  so  that those  used  sequentia l l y are  g rouped  together and  so  that 
usage  i s  progressed  i n  a  l inear manner.  

I t  shou ld  be  poss ib le  to  l ocate  and  i denti fy a l l  con trols  by e i ther visual  and  tacti l e  or visual  and  
aud ible  means.  

D i fferen t shapes  and  forms  cou ld  help  to  d is tingu ish  functions  and  setti ng  pos i tions.  

NOTE  Tacti l e  d ots  and  tacti l e  bars  on  or beside  control s  can  help  to  i den ti fy thei r functi on .  I SO  24503  speci fi es  
requ i rements  for the  design  of tacti l e  dots  and  tacti l e  bars  for use  on  consumer products .  

Controls  shou ld  be  easy to  access.  The  d istance  between  con trols  are  speci fied  i n  7. 5. 2 .3  and  
7. 5. 3 . 3 .  

When  the  control  i n teracts  wi th  a  sca le  or markings,  the  pos i ti on  on  the  scale  shou ld  be  
clearl y i denti fi able  by the  pos i ti on  of the  con trol .  

Compliance by measurement and inspection.  

Controls  wi th  settings  shou ld  have  deten ts  wh ich  are  synchron ized  wi th  the  change of 
se lection  (e. g .  5  steps  wi th  the  control  are  5  changes  of se lection) .  A change  of se lection  
i ndependent of turn ing  speed  shou ld  be  avoided .  

Aud io  s i gnals  can  be  used  to  provide  feedback.  

Compliance by inspection .  

7.5.2  Push  buttons  

7.5.2 .1  General  

I f the  control  panel  has  d i fferent  types  or s izes  of push  bu tton ,  an  evaluation  i s  carried  ou t  for 
each  type  and  s ize  of bu tton .  

Countersunk push  bu ttons  shou ld  be  avoided .  

A coun tersunk push  bu tton  i s  wi th in  an  i ndentation  in  the  product and  therefore  i t  i s  d i fficu l t  to  
access.  No  part of the  push  bu tton  shou ld  be  be low the  surface  of the  product ( i nclud ing  
during  operation).  

Compliance by inspection .  

7.5.2 .2  Button  size  

The contact area  of a  push  button  shou ld  be  su fficien tl y l arge  i . e .  the  d iameter or one  s ide  
length  i s  greater than  or equal  to  1 5  mm .  
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The  protrud ing  height  of a  push  bu tton  shou ld  be  greater than  or equal  to  5  mm .  

L ight touch  push  buttons,  i . e .  bu ttons  that are  actuated  by very l i ttl e  phys ical  force,  shou ld  
have  a  d iameter or one  s ide  length  greater than  or equal  to  1 0  mm.  

Compliance by measurement and inspection .  

7.5.2 .3  Spacing  between  push  buttons  

Push  bu ttons  shou ld  be  spaced  to  avoid  i n terference  when  another one  i s  being  operated .  
The  spacing  between  push  bu ttons  (between  ad jacen t s ides)  shou ld  be  g reater than  or equal  
to  1 0  mm.  

Compliance by measurement and inspection .  

7.5.2 .4  Shape of activation  surface  

The  pressure  poin t  shou ld  be  i denti fi ab le  by touch .  D i fferent shapes  and  forms  for example 
wi th  a  finger recess  (wi th  a  s l i ght  i nden tation) ,  cou ld  he lp  to  d isti ngu ish  functions.  

Compliance by inspection .  

7.5.2 .5  Activation  force  

Force  requ i red  for acti vation  of push  bu ttons  shou ld  be  in  the  range  of 1 , 5  N  to  8  N .  Force  
requ ired  for activation  of l i gh t touch  push  buttons  i s  l ess  than  1 , 5  N .  

Compliance by measurement.  

I t  shou ld  be  avoided  that l i gh t touch  push  buttons  cou ld  be  operated  accidenta l l y.  

Compliance by inspection .  

7.5.3  Knobs  

7.5.3.1  General  

There  are  a  number of d i fferent  knobs  of d i fferen t types,  i nclud ing  cyl i ndrica l  knobs  and  bar-
grip  knobs,  wh ich  can  be  seen  i n  F igure  1 .  

 

Figure 1  – Cyl indrical  knobs  and  a  bar-grip  knob 

Countersunk knobs  shou ld  be  avoided .  

A countersunk knob  is  wi th in  an  i ndentation  i n  the  product and  therefore  i t  i s  d i fficu l t  to  
access.  No  part of the  knob  shou ld  be  below the  surface  of the  product ( i nclud ing  du ring  
operation).  

Compliance by inspection .  

IEC 
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7.5.3.2  Size,  cyl inder and  bar-grip  knobs  

The d imension  of knobs  shou ld  be  in  the  range  g i ven  in  Table  2  and  Table  3 .  

Compliance by measurement.  

Table  2  – Cyl inder knobs  

Accessibi l i ty recommendations,  d imensions  in  mm  

Height  of g ri p   ≥  1 5  

D iameter ≥  20  

 

Table  3  – Bar-grip  knobs  

Accessibi l i ty recommendations,  d imensions  
i n  mm  un less  otherwise  noted  

Length  of bar wi th  paral l e l  s i des  at  l east  equal  to  the  d i ameter 

Wid th  of bar ≥  4  

Height  of bar  ≥  1 8  

D iameter ≥  20  

Bar/knob-su rface  ang l e  

(Ang l e  between  the  su rface  of the  knob ’s  
base  and  the  s i de  wal l  of the  bar)  

90°  ±  1 0°  

NOTE  Where  the  he ight  or the  wid th  of a  bar i s  not  un i form ,  the  val ues  appl y to  the  
smal l est  d imension(s ).  

 

7.5.3.3  Distance  between  knobs  and  other ad jacent components  

The  d istance  between  knobs  and  other ad j acent  protrud ing  components  shou ld  be  equal  to  or 
greater than  25  mm.  

Th is  d is tance  is  requ i red  for us ing  the  knob  comfortabl y and  wi thout i nadvertentl y operati ng  
ad j acent controls.  

Compliance by measurement and inspection.  

7.5.3.4  Mu ltiple  actions  for activation  

Mu l tip le  actions  (e. g .  push ing  and  turn ing  at the  same time)  shou ld  be  avoided .  

Compliance by inspection.  

7.5.3.5  Torque  

Torque requ ired  shou ld  be  h i gher than  0, 02  Nm  and  l ess  than  0 , 33  Nm  (see  I SO/TR 2241 1 ,  
8. 1 2. 3. 1 ,  Table  1 0).  

Compliance by measurement.  

7.5.3.6  Di rection  of rotation  

Clockwise  rotation  shou ld  i ncrease  setti ngs .  

Compliance by inspection.  
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7.5.3.7  Recognition  of control  posi tions  

The zero  /  off posi tion ,  i f existing ,  shou ld  be  recogn izable  by visual  and  tacti l e  or visual  and  
aud ible  means.  

Other important pos i ti ons  l ike  neutra l  pos i tion  (e . g .  brown ing  con trol )  may a lso  be  i nd icated  
s im i l arl y.  

Compliance by inspection.  

7.5.4  Lever 

7.5.4.1  Size  

Ei ther the  wid th  or the  protrus ion  shou ld  be  at least 40  mm  and  the  other d imension  shou ld  be  
at  least  20  mm.  

The  operati ng  surface(s)  of the  l ever shou ld  be  horizon tal .  

I f the  lever i s  recessed  the  wid th  of the  recess  shou ld  be  at l east 70  mm.  

NOTE  Values  are  based  on  Annex A.  F i na l  d imensions  are  cons idered  su i table  for operation  of a  l ever by hand  or 
fi nger(s).  

Compliance by measurement.  

7.5.4.2  Force  

The operation  of the  l ever shou ld  not requ ire  excessive  force.  

I SO/TR 2241 1 : 2008,  8. 1 2. 3. 1 ,  Table  1 0  suggests  a  neg l ig ib le  operation  force  h igher than  7  N  
and  l ess  than  1 7  N  wh i l e  ADA requ i re  a  maximum  force  of 22 , 2  N  to  acti vate  operable  parts.  

Compliance by measurement.  

7.5.5  Mechan ical  selection  wheels  and  sl ide-controls  

7.5.5.1  Mechan ical  selection  wheels  

The d imension  of the  mechan ical  selection  wheels  shou ld   be  i n  the  range  g iven   i n  Table  4 .   

Table  4 – Mechan ical  selection  wheels  (See  F igure  2)  

Accessibi l i ty recommendations,  d imensions  i n  mm  un less  otherwise  
noted  

Protrusion  of wheel  >  3  

Wid th  (th i ckness)  of the  wheel  >  5  

D iameter of the  wheel  >  20  

Force  to  push  the  wheel  1 , 5  N  to  8  N  (see  7. 4. 2 . 4)  
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Figure 2  – Mechanical  selection  wheel   

Compliance by measurement.  

7.5.5.2  Sl ide  control  

See  F igure  3 .  

 

Key 

W =  wid th  of s l i de  con tro l  

L  =  l ength  of s l i de  con trol  

NOTE  The  double  arrow shows  the  d i rection  of operation .  

Figure 3  – S l ide  control  

The d imension  of the  s l i de  control  shou ld  be  i n  the  range  g iven  i n  Table  5 .   

IEC 

W 

L  

IEC 
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Table  5  – S l ide  control  (See  F igure  3)  

Accessibi l i ty recommendations,  d imensions  in  mm  un less  otherwise  noted  

Width  of s l i der,  W ≥  1 5  

Length  of s l i d er,  L  ≥  1 5  

Force  to  operate  2  N  to  5  N   

 

Compliance by measurement.  

7.5.6  Touch  controls  

I t  shou ld  be  possib le  to  l ocate  touch  con trols  and  i den ti fy the ir functions  by touch  wi thou t 
i nadvertent operation .  

The  touch  sens i ti ve  area  of touch  con trols  shou ld  be  the  same  as  the  s i ze  of l i ght  touch  push  
bu ttons  (see  7. 5. 2 . 2) .  

The  d istance  between  the  centres  of the  touch  sens i ti ve  areas  shou ld  be  ≥  25  mm.  

Compliance by measurement and inspection.  

7.6  Feedback 

The  operation  of the  controls  shou ld  be  recogn izable  by visual  and  tacti l e  or visual  and  
aud ible  means  (see  I SO/TR 2241 1 : 2008,  8. 1 2 . 3. 3).  

There  shou ld  be  a  visual  and  aud ib le  or visual  and  tacti l e  confi rmation  of the  completion  of 
toasti ng  (see  I SO/TR 2241 1 : 2008,  8 . 1 7. 2) .  

I n  qu iet surround ings,  acoustic s i gnals  of a  sound  pressure  of 55  dB(A)  to  65  dB(A)  are  
usual l y preferable  for l i steners  i nclud ing  o l der people  wi thou t serious  hearing  l oss  (see  
ISO/TR 2241 1 : 2008,  9 . 2. 2. 2 . 1 ) .  

Compliance by inspection.  

7.7  Markings  on  the  toaster 

7.7. 1  General  

Since  there  i s  the  risk of a  burn ,  no  con trols  shou ld  be  i n  the  area  around  an  extraction  part of 
the  toasted  i tem .  

NOTE  1  Requ i rements  concern i ng  su rface  temperatures  and  markings  re l ated  to  safety are  g i ven  i n  I EC  60335-1  
and  I EC 60335-2-9.  

There  shou ld  be  markings  on  the  toaster wh ich  help  the  user to  i denti fy and  use  i ts  functions.  

Tacti l e  markings  or aud ib le  i nd ications,  wh ich  are  essentia l  for b l i nd  people  and  people  wi th  
severe  visual  impai rmen t,  shou ld  be  provided .  

Tacti l e  markings  shou ld  not be  provided  on  hot surfaces.  

The  m in imum  d istance  between  two  tacti l e  markings  shou ld  be  at  l east 4  mm  (see  
ISO/TR 2241 1 : 2008,  8. 2. 2. 1 ,  Table  1 ) .  
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NOTE  2  The  d imension  for Brai l l e  characters  are  a l so  provi ded  i n  I SO/TR 2241 1 : 2008,  8 . 2 . 2 . 1 ,  Tabl e  1 .  

NOTE  3  Tacti l e  markings  cou ld  be  substi tu ted  by acousti c  feedback i n  some  cases.  

Compliance by measurement and inspection.  

7.7.2  Location  of information  

Markings  (exclud ing  tacti l e  markings)  shou ld  be  p laced  above  re lated  controls  and  their 
respective  d isp lays,  so  that they are  always  vis ible  during  operation .  

When  a  con trol  i n teracts  wi th  a  sca le  or markings,  the  pos i tion  on  the  scale  shou ld  be  clearl y 
i denti fiab le  by the  pos i tion  of the  control .  

Compliance by inspection.  

7.7.3  Letter height of markings  

Text on  toasters  shou ld  have  a  letter height of at  least 1 2  DTP poin ts  (4 , 2  mm)  (see 
IEC 82079-1 : 201 2,  6 . 2 . 1 ) .  

Compliance by measurement.  

7.7.4  Symbols  

Symbols  shou ld  be  se l f-explanatory.  Where  appropriate,  the  use  of standard ized  safety s igns  
in  I SO  701 0  or graph ical  symbols  for use  on  equ ipment i n  I EC  6041 7  and  I SO  7000  shou ld  be  
cons idered  i n  order to  convey important  messages  such  as  warn ings.  

Safety re lated  symbols  (e. g .  warn ings)  shal l  have  a  heigh t of at least 32  DTP poin ts  (1 0  mm) 
(see  I EC 82079-1 : 201 2,  6. 2. 1 ) .  

Other symbols  on  toasters  shou ld  have  a  height  of at  l east  1 6  DTP poin ts  (5  mm)  (see  
IEC 82079-1 : 201 2,  6 . 2 . 1 ) .  

Compliance by measurement.  

7.8  Packaging  

7.8. 1  Ease of unpacking  and  repacking  

I t  shou ld  be  easy for people  of a l l  ab i l i ties  to  unpack and  repack the  toaster (see  
ISO/TR 2241 1 : 2008,  8. 1 2. 4,  8. 1 7. 1 ).  

Unpacking  and  repacking  can  be  expla ined  by fi gu res  or text.  

Compliance by inspection.  

7.8.2  Information  provided  

7.8.2 . 1  General  

There  shou ld  be  i n formation  on  the  outs ide  of the  packag ing  that  cl earl y i n d icates  the  conten t 
and  is  vis ib le  i n  the  package’s  uprigh t pos i tion .  

I t  shou ld  be  easy to  understand  and  the  pri n t s i ze  shou ld  be  at least 1 6  DTP poin ts  (5  mm) 
(see  I SO/TR 2241 1 ,  9 . 2 . 1 . 2. 2 . ,  C lause  C. 3) .  
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I n formation  at the  poin t  of sa le  shal l  be  provided  as  requ i red  by I EC  60442: 1 998/AMD1 :2003,  
Annex B .  

NOTE  I SO/I EC Gu ide  37  i s  u sefu l  for reference.  

Compliance by inspection.  

7.8.2 .2  Format 

The i n formation  on  the  packag ing  shou ld  fo l low re levant  recommendations  and  measurements  
i n  7. 1  and  7 . 3.  

Compliance by inspection.  
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Annex A 
(informative)  

 
Hand  measurements  

 

Hand  measurements  are  g iven  i n  F igure  A. 1 ,  F i gure  A. 2 ,  F i gure  A. 3 ,  F i gure  A.4 ,  F igure  A. 5,  
F igure  A. 6,  F i gure  A. 7  and  F igure  A. 8.  

NOTE  1  Bas is  for the  fol l owi ng  val ues  i s  an  an th ropol og ical  s tudy carri ed  ou t  i n  Germany wi th  1 00  women  and  
1 00  men  between  50  and  70  years  of age.  

NOTE  2  Al l  d imensions  are  i n  cm .  

NOTE  3  Al l  ages  are  i n  years .  

NOTE  4  P5  (P50,  P95)  means:  5  %  (50  % ,  95  %)  percenti l e  – percentage  of popu lation  of wh ich  speci fi c  
characteri sti cs  fa l l  be l ow or are  equal  to  5  %  (50  % ,  95  %)  i n  a  cumu lati ve  d i s tri bu tion .  

NOTE  5  Under “Variati on ”  the  smal l est  and  the  greatest  measured  va l ues  are  g i ven .  

 

 Age  P5  P50  P95  Variati on  

Men  50  – 59  1 9, 3  20, 6  22 , 4  1 8, 7  – 23, 0  

60  – 69  1 8, 8  20, 4  22 . 2  1 8, 6  – 22, 9  

 

Women  50  – 59  1 7, 2  1 8, 5  20, 4  1 6, 6  – 20, 5  

60  – 69  1 7, 0  1 8, 7  20, 2  1 4, 0  – 21 , 0  

 

NOTE  Reproduced  from  GREIL,  H . ,  VOIGT,  A. ,  and  SCHEFFLER,  C.  Optimierung der ergonomischen 
Eigenschaften von Produkten  für ältere Arbeitnehmerinnen  und Arbeitnehmer – Anthropometrie ,  2008  wi th  the  
perm ission  of Bundesanstal t  fü r Arbei tsschu tz u nd  Arbei tsmed izi n ,  Dortmund .  

Figure A. 1  – Hand  l ength  

IEC 
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 Age  P5  P50  P95  Variati on  

Men  50  – 59  8, 7  1 0 , 2  1 2 , 9  8, 5  – 1 3, 7  

60  – 69  8, 5  1 0 , 3  1 1 , 7  8 , 0  – 1 2 , 8  

 

Women  50  – 59  7 , 4  9 , 4  1 1 , 2  7 , 0  – 1 4, 3  

60  – 69  8, 0  9 , 7  1 1 , 8  6 , 3  – 1 2 , 4  

 

NOTE  Reproduced  from  GREIL,  H . ,  VOIGT,  A. ,  and  SCHEFFLER,  C.  Optimierung der ergonomischen 
Eigenschaften von Produkten  für ältere Arbeitnehmerinnen  und Arbeitnehmer – Anthropometrie ,  2008  wi th  the  
perm ission  of Bundesanstal t  fü r Arbei tsschu tz u nd  Arbei tsmed izi n ,  Dortmund .  

Figure A.2  – Dorsal  l ength  of m idd le  finger 

 
 Age  P5  P50  P95  Variati on  

Men  50  – 59  8, 5  1 0 , 4  1 2 , 6  7 , 5  – 1 2 , 9  

60  – 69  7 , 9  1 0 , 4  1 1 , 9  7 , 2  – 1 2 , 2  

 

Women  50  – 59  6 , 9  9 , 1  1 2 , 1  5, 5  – 1 2 , 5  

60  – 69  6 , 7  9 , 1  1 0 , 7  6 , 4  – 1 1 , 7  

 

NOTE  Reproduced  from  GREIL,  H . ,  VOIGT,  A. ,  and  SCHEFFLER,  C.  Optimierung der ergonomischen 
Eigenschaften von Produkten  für ältere Arbeitnehmerinnen  und Arbeitnehmer – Anthropometrie,  2008  wi th  the  
perm iss ion  of Bundesanstal t  fü r Arbei tsschu tz und  Arbei tsmed izi n ,  Dortmund .  

Figure A.3  – Back of the  hand’s  length  

IEC 
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 Age  P5  P50  P95  Variati on  

Men  50  – 59  8, 3  8 , 9  9 , 2  8 , 3  – 9 , 6  

60  – 69  8, 2  8 , 8  9 , 7  8 , 0  – 1 0, 0  

 

Women  50  – 59  7 , 2  7 , 8  8 , 4  7 , 1  – 8 , 8  

60  – 69  7 , 2  7 , 9  8 , 3  6 , 4  – 8 , 5  

 

NOTE Reproduced  from  GREIL,  H . ,  VOIGT,  A. ,  and  SCHEFFLER,  C.  Optimierung der ergonomischen 
Eigenschaften von Produkten  für ältere Arbeitnehmerinnen  und Arbeitnehmer – Anthropometrie ,  2008  wi th  the  
perm ission  of Bundesanstal t  fü r Arbei tsschu tz u nd  Arbei tsmed izi n ,  Dortmund .  

Figure  A.4  – “Projective”  hand  width  

 
 Age  P5  P50  P95  Variati on  

Men  50  – 59  8, 2  8 , 7  9 , 5  7 , 9  – 9 , 8  

60  – 69  8, 1  8 , 7  9 , 6  7 , 6  – 1 0, 3  

 

Women  50  – 59  7 , 0  7 , 6  8 , 4  6 , 8  – 8 , 5  

60  – 69  7 , 1  7 , 7  8 , 3  7 , 0  – 8 , 4  

 

NOTE  Reproduced  from  GREIL,  H . ,  VOIGT,  A. ,  and  SCHEFFLER,  C.  Optimierung der ergonomischen 
Eigenschaften von Produkten  für ältere Arbeitnehmerinnen  und Arbeitnehmer – Anthropometrie ,  2008  wi th  the  
perm ission  of Bundesanstal t  fü r Arbei tsschutz u nd  Arbei tsmed izi n ,  Dortmund .  

Figure  A.5  – Di rect fist width  
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 Age  P5  P50  P95  Variati on  

Men  50  – 59  2 , 8  3 , 3  4 , 0  2 , 7  – 5 , 5  

60  – 69  2 , 9  3 , 3  3 , 9  2 , 8  – 4 , 4  

 

Women  50  – 59  2 , 2  2 , 7  3 , 1  2 , 1  – 3 , 5  

60  – 69  2 , 4  2 , 8  3 , 3  2 , 2  – 3 , 4  

 

NOTE  Reproduced  from  GREIL,  H . ,  VOIGT,  A. ,  and  SCHEFFLER,  C.  Optimierung der ergonomischen 
Eigenschaften von Produkten  für ältere Arbeitnehmerinnen  und Arbeitnehmer – Anthropometrie ,  2008  wi th  the  
perm ission  of Bundesanstal t  fü r Arbei tsschutz u nd  Arbei tsmed izi n ,  Dortmund .  

Figure A.6  – Distal  m iddle  hand ’s  (metacarpus’ )  th ickness     

 

 Age  P5  P50  P95  Variati on  

Men  50  – 59  2 , 1  2 , 3  2 , 6  2 , 0  – 3 , 0  

60  – 69  2 , 1  2 , 4  2 , 8  2 , 1  – 2 , 9  

 

Women  50  – 59  1 , 7  2 , 0  2 , 2  1 , 7  – 2 , 3  

60  – 69  1 , 8  2 , 0  2 , 2  1 , 7  – 2 , 2  

NOTE  Reproduced  from  GREIL,  H . ,  VOIGT,  A. ,  and  SCHEFFLER,  C.  Optimierung der ergonomischen 
Eigenschaften von Produkten  für ältere Arbeitnehmerinnen  und Arbeitnehmer – Anthropometrie,  2008  wi th  the  
perm iss ion  of Bundesanstal t  fü r Arbei tsschu tz und  Arbei tsmed izi n ,  Dortmund .  

Figure A.7  – “Projective”  d istal  thumb joint’ s  width  
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 Age  P5  P50  P95  Variati on  

Men  50  – 59  1 , 7  1 , 9  2 , 0  1 , 6  – 2 , 1  

60  – 69  1 , 8  1 , 9  2 , 2  1 , 7  – 2 , 3  

 

Women  50  – 59  1 , 5  1 , 6  1 , 9  1 , 4  – 2 , 0  

60  – 69  1 , 5  1 , 7  1 , 9  1 , 4  – 2 , 0  

 

NOTE  1 4  Reproduced  from  GREIL,  H . ,  VOIGT,  A. ,  and  SCHEFFLER,  C.  Optimierung der ergonomischen 
Eigenschaften von Produkten  für ältere Arbeitnehmerinnen  und Arbeitnehmer – Anthropometrie ,  2008  wi th  the  
perm ission  of Bundesanstal t  fü r Arbei tsschu tz u nd  Arbei tsmed izi n ,  Dortmund .  

Figure A.8  – “Projective”  d istal  forefinger jo int’ s  width  

IEC 
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