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Description 

This  invention  relates  to  a  toy  construction  kit 
of  the  type  having  a  plurality  of  small  components 
capable  of  assembly  into  a  larger  structure. 

It  is  known  to  have  a  building  kit  in  which 
modular  units  having  bores  may  be  assembled 
together  via  connecting  means,  such  as  rods, 
which  engage  in  said  bores  DE-A-514637,  DE-A- 
2823440  and  US-A-1  142471  are  examples  of  such 
building  kits  comprising  modular  units  adapted  for 
securement  relative  to  one  another  with  elongated 
securing  means  through  bores  thereof.  However 
the  connecting  means  may  not  provide  a  strong 
enough  link  between  modular  units  or  else  if  a 
strong  link  is  provided  it  may  require  great  force  to 
assemble  the  components  into  structures  or  dis- 
mantle  them  again. 

Also  it  is  desirable  to  provide  as  many  options 
to  users  as  is  possible  whilst  minimising  the  variety 
of  components  in  the  kit,  to  that  end  it  would  be 
advantageous  if  connecting  means  could  be  fitted 
together  without  any  need  for  further  securement. 

According  to  this  invention  there  is  provided  a 
toy  construction  kit  comprising  a  plurality  of  modu- 
lar  units  adapted  for  securement  relative  to  one 
another  with  elongated  securing  means  through 
bores  thereof,  wherein  the  securing  means  has  a 
plurality  of  spaced  apart  contact  areas  for  frictional 
contact  with  the  bore,  wherein  the  distance  of  sep- 
aration  between  adjacent  contact  areas  is  greater 
then  the  width  of  a  contact  area. 

Preferably  said  securing  means  are  co-oper- 
able  with  each  other  to  form  composite  securing 
means  of  greater  length. 

The  modular  units  are  preferably  adapted  for 
securement  relative  to  at  least  one  further  unit  in 
any  one  of  three  directions,  these  directions  being 
defined  by  bores  in  the  modular  unit,  which  may 
be  through-bores  or  blind  bores.  The  directions  are 
preferably  orthogonally  arranged  with  respect  to 
each  other.  The  directions  may  conveniently  be 
along  or  parallel  to  the  three  major  axes  of  a 
cuboid  modular  unit  to  enable  a  compact  structural 
solid  to  be  assembled. 

The  elongated  securing  means  may  be  rods, 
pegs,  dowels  etc.,  and  are  adapted  to  give  a  fric- 
tion  fit  in  said  bores.  For  securement  of  modular 
units  provided  with  equally  sized  blind  bores  the 
securing  means  are  conveniently  sized  at  two  stan- 
dard  bore  lengths  to  enable  two  secured  units  to  lie 
adjacent  one  to  the  other.  However  it  is  advanta- 
geous  to  provide  securing  means  of  greater  length 
to  enable  units  to  be  secured  apart  from  each 
other,  e.g.  in  a  space-frame.  Where  modular  units 
have  through-bores  one  securing  means  may  join 
any  number  of  modular  units  together,  the  number 
of  units  depending  on  the  length  of  the  securing 

means.  To  ensure  flexibility  of  use  while  small 
securing  means  are  the  most  common  in  the  build- 
ing  kit  it  is  advantageous  to  achieve  a  greater 
length  where  required  by  fitting  together  co-op- 

5  erable  parts  of  the  securing  means.  The  securing 
means  are  preferably  rods  of  unit  length.  Conve- 
niently  the  co-operable  parts  are  at  either  end  of 
each  rod  and  could  consist  of  a  protrusion  in  the 
end  of  one  rod  co-operable  with  a  recess  in  the 

io  end  of  another  but  are  preferably  identical  each 
comprising  at  least  two  members  each  with 
grooves  or  recesses  which  push-fit  together  with 
those  of  a  second  rod  to  form  an  interlocking  joint, 
in  this  manner  composite  rods  may  be  made  up  of 

75  two  or  more  rods. 
To  allow  a  smooth  movement  of  rod  in  bore  it 

is  advantageous  to  reduce  friction  between  a  rod 
surface  and  a  bore  interior.  A  preferred  means  to 
reduce  friction  is  to  minimise  the  contact  between 

20  the  rod  surface  and  the  bore  interior  preferably  by 
providing  discontinuous  or  point  contact  about  a 
cross-section  of  the  bore  whilst  substantially  con- 
tinuous  contact  is  maintained  along  a  length  of 
bore  to  aid  sliding  of  rod  in  bore.  In  addition  any 

25  interlocking  joint  engaged  with  a  bore  preferably 
exhibits  minimal  contact  between  its  contacting 
surfaces  and  bore  surface. 

The  units  and  securing  rods  are  preferably 
made  from  wood  or  synthetic  polymeric  material 

30  such  as  a  thermoplastic  material.  A  preferred  ther- 
moplastic  material  is  a  medium  impact  food  ap- 
proved  polymer,  such  as  ac- 
rylonitrile/butadiene/styrene.  The  thermoplastic  ma- 
terial  may  contain  an  additive  to  improve  slip  char- 

35  acteristics  if  so  desired.  Such  an  additive  could  be 
a  silicone-based  compound. 

The  invention  will  now  be  further  described 
with  reference  to  and  as  illustrated  in  the  accom- 
panying  drawings,  in  which:- 

40  Figure  1  is  a  perspective  view  of  a  modular  unit 
according  to  one  embodiment  of  the  invention 
with  securing  means  fitted  therein; 
Figure  2  is  a  side  elevation  of  the  modular 
member  of  Figure  1  ; 

45  Figure  3  is  a  side  elevation  of  the  securing 
means  of  Figure  1  ; 
Figure  4  is  a  section  on  line  AA  of  Figure  3; 
Figure  5  is  a  section  on  line  BB  of  Figure  3; 
Figure  6  is  a  section  showing  a  second  securing 

50  means. 
Referring  to  Figure  1  of  the  drawings  a  modular 

building  unit  1  is  a  cuboid  and  has  each  opposite 
pair  of  faces  interconnected  by  through-bores  6 
extending  between  said  faces.  One  opposite  pair  of 

55  faces  i.e.  major  faces  5  has  through-holes  6  ar- 
ranged  in  three  rows  and  two  columns.  Other  op- 
posite  pairs  of  faces  i.e.  the  end  faces  7  and  side 
faces  8  have  two  and  one  through  bores  respec- 
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tively,  located  between  rows  and  columns  of  the 
three  x  two  array  of  the  major  faces  5.  The  three  x 
two  array  is  convenient  but  any  m  x  n  array  would 
be  possible  where  m  represents  a  number  of  rows 
and  n  a  number  of  columns.  Then  other  pairs  of 
opposite  faces  7  and  8  would  have  (m-1)  and  (n-1) 
through-bores  respectively. 

Figure  1  shows  the  end  faces  7  having  one 
through-bore  9  and  the  side  faces  7  having  two 
through  bores  10. 

The  modular  unit  1  is  made  up  of  two  compo- 
nents  2  and  3  which  are  secured  together  to  form  a 
structurally  bonded  joint  4.  Each  component  2  and 
3  is  formed  by  injection  moulding  a  synthetic  poly- 
mer  material,  preferably  ac- 
rylonitrile/butadiene/styrene. 

The  through-bores  9  and  10  are  formed  as 
open  channels  during  the  moulding  of  components 
2  and  3  and  form  enclosed  through-bores  when  the 
components  2  and  3  are  welded  together.  The 
through-bores  6  are  formed  during  the  moulding  of 
components  2  and  3.  Alternatively  through-bores 
may  be  formed  by  drilling  through  a  pre-formed 
solid  member  1  . 

In  Figure  1  securing  means  12  are  shown 
engaged  in  modular  unit  1.  The  securing  means  12 
are  pegs  which  are  frictionally  engaged  within  the 
through-bores  6,9  and  10,  The  pegs  12  are  push- 
fitted  into  each  through-bore  and  have  engaging 
surfaces  13  which  abut  an  inner  surface  of  the 
bore,  said  engaging  surfaces  13  running  preferably 
continuously  along  a  length  of  peg  12. 

The  peg  12  is  adapted  for  securement  to  fur- 
ther  pegs  at  either  end.  Each  peg  end  is  provided 
with  extending  formations  16  which  are  capable  of 
interlocking  with  identical  extending  formations  on 
a  second  peg  end. 

The  peg  12  comprises  two  identical  elongate 
members  15  united  by  a  web  14.  The  members  15 
each  show  two  narrow  engaging  surfaces  13  which 
run  along  their  length  continuously,  giving  four 
such  surfaces  in  all.  In  addition  to  promoting  ease 
of  sliding  of  the  peg  12  in  a  bore  this  shape  also 
gives  an  advantageous  reduction  in  material  over  a 
solid  peg.  A  further  reduction  in  material  may  be 
achieved  by  removal  of  material  from  the  web  14 
to  leave  slots  20.  The  interlocking  formations  16 
are  extensions  of  members  15  beyond  the  web  14 
these  extensions  16  forming  with  the  web  a  slot  17 
whose  end  face  18  is  preferably  flat.  When  two 
pegs  12  are  brought  together  their  extensions  16 
may  be  pushed  together  until  the  flat  ends  18  abut 
each  other,  forming  a  stop  to  movement.  Each 
extension  16  abuts  at  its  inner  face  19  the  web  14 
forming  a  friction  fit. 

An  interlocking  joint  so  formed  is  shown  sche- 
matically  in  Figure  6.  The  joint  also  has  four  engag- 
ing  surfaces  13  and  although  their  area  is  in- 

creased  interface  friction  between  the  engaging 
surfaces  13  and  the  bore  is  still  at  a  relatively  low 
level  to  ensure  the  peg  and  joint  may  pass  through 
a  bore. 

5 
Claims 

1.  A  toy  construction  kit  comprising  a  plurality  of 
modular  units  (1)  adapted  for  securement  rela- 

io  tive  to  one  another  with  elongated  securing 
means  (12)  through  bores  (10)  thereof,  charac- 
terised  in  that  the  securing  means  (12)  has  a 
plurality  of  spaced  apart  contact  areas  (13)  for 
frictional  contact  with  one  of  the  bores,  wherein 

is  the  distance  of  separation  between  adjacent 
contact  areas  (13)  is  greater  then  the  width  of 
a  contact  area. 

2.  A  toy  construction  kit  as  claimed  in  claim  1, 
20  characterised  in  that  said  securing  means  (12) 

are  cooperable  with  each  other  to  form  com- 
posite  securing  means  of  greater  length. 

3.  A  toy  construction  kit  as  claimed  in  claim  1  or 
25  2,  characterised  in  that  the  modular  units  (1) 

are  adapted  for  securement  relative  to  at  least 
one  further  unit  (1)  in  any  one  of  three  direc- 
tions,  which  directions  are  defined  by  bores 
(10)  of  the  modular  unit. 

30 
4.  A  toy  construction  kit  as  claimed  in  claim  1  ,  2 

or  3,  characterised  by  the  modular  units  having 
through-bores. 

35  5.  A  toy  construction  kit  as  claimed  in  any  one  of 
claims  1-3,  characterised  by  the  modular  units 
having  blind  bores. 

6.  A  toy  construction  kit  as  claimed  in  claim  3,  4 
40  or  5,  characterised  in  that  the  directions  are 

orthogonally  arranged  with  respect  to  each  oth- 
er. 

7.  A  toy  construction  kit  as  claimed  in  claim  6, 
45  characterised  in  that  the  directions  are  along  or 

parallel  to  the  three  major  axes  of  a  cuboid 
modular  unit. 

8.  A  toy  construction  kit  as  claimed  in  any  one  of 
50  claims  1  to  7,  characterised  in  that  the  secur- 

ing  means  are  rods  (12)  having  longitudinal 
circumferentially  spaced  bore  contacting  sur- 
faces  (13). 

55  9.  A  toy  construction  kit  as  claimed  in  any  one  of 
claims  2  to  8,  characterised  in  that  ends  (16)  of 
securing  means  (12)  are  adapted  for  mutual 
interengagement. 

3 
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Patentanspruche 

1.  Spielzeug-Bausatz  mit  einer  Vielzahl  von  Mo- 
duleinheiten  (1),  die  aneinander  befestigbar 
sind,  wobei  sich  durch  deren  Bohrungen  (10) 
langliche  Befestigungsmittel  (12)  erstrecken, 

dadurch  gekennzeichnet,  dal3 
die  Befestigungsmittel  (12)  eine  Vielzahl  von- 
einander  beabstandeter  Kontaktbereiche  (13) 
zwecks  Reibkontaktes  mit  einer  der  Bohrungen 
aufweisen,  wobei  der  Trennungsabstand  zwi- 
schen  benachbarten  Kontaktbereichen  (13) 
groBer  als  die  Breite  eines  Kontaktbereiches 
ist. 

2.  Spielzeug-Bausatz  nach  Anspruch  1,  dadurch 
gekennzeichnet,  dal3  die  Befestigungsmittel 
(12)  miteinander  zusammenwirken,  urn  eine 
zusammengesetzte  Befestigungseinheit  groBe- 
rer  Lange  zu  bilden. 

3.  Spielzeug-Bausatz  nach  Anspruch  1  oder  2, 
dadurch  gekennzeichnet,  dal3  die  Moduleinhei- 
ten  zwecks  Befestigung  in  bezug  auf  wenig- 
stens  eine  weitere  Einheit  (1)  in  jeder  von  drei 
Richtungen  angepaBt  sind,  wobei  diese  Rich- 
tungen  durch  Bohrungen  (10)  der  Moduleinheit 
definiert  sind. 

4.  Spielzeug-Bausatz  nach  Anspruch  1  ,  2  oder  3, 
dadurch  gekennzeichnet,  dal3  die  Moduleinhei- 
ten  durchgehende  Bohrungen  aufweisen. 

5.  Spielzeug-Bausatz  nach  einem  der  Anspruche 
1  bis  3,  dadurch  gekennzeichnet,  dal3  die  Mo- 
duleinheiten  Blindbohrungen  aufweisen. 

6.  Spielzeug-Bausatz  nach  Anspruch  3,  4  oder  5, 
dadurch  gekennzeichnet,  dal3  die  Richtungen 
mit  Bezug  zueinander  orthogonal  angeordnet 
sind. 

7.  Spielzeug-Bausatz  nach  Anspruch  6,  dadurch 
gekennzeichnet,  dal3  die  Richtungen  langs 
oder  parallel  zu  den  drei  Hauptachsen  der  qua- 
derformigen  Moduleinheit  verlaufen. 

8.  Spielzeug-Bausatz  nach  einem  der  Anspruche 
1  bis  7,  dadurch  gekennzeichnet,  dal3  die  Befe- 
stigungsmittel  Stangen  (12)  sind,  die  longitudi- 
nale  umfangsmaBig  beabstandete  Bohrung- 
Kontaktflachen  (13)  aufweisen. 

9.  Spielzeug-Bausatz  nach  einem  der  Anspruche 
2  bis  8,  dadurch  gekennzeichnet,  dal3  die  En- 
den  (16)  der  Befestigungsmittel  (12)  zum 
wechselseitigen  Eingriff  angepaBt  sind. 

Revendicatlons 

1.  Ensemble  pour  jeu  de  construction  comportant 
une  pluralite  d'unites  modulaires  (1)  adaptees 

5  pour  une  fixation  de  I'une  a  I'autre  avec  des 
moyens  de  fixation  allonges  (12)  traversant  des 
trous  (10)  desdites  unites,  caracterise  en  ce 
que  les  moyens  de  fixation  (12)  comportent 
chacun  une  pluralite  de  surfaces  de  contact 

io  (13)  separees  les  unes  des  autres  en  vue  d'un 
contact  de  friction  avec  I'un  des  trous,  la  dis- 
tance  de  separation  entre  des  surfaces  de 
contact  voisines  (13)  etant  plus  grande  que  la 
largeur  d'une  surface  de  contact. 

15 
2.  Ensemble  pour  jeu  de  construction  tel  que 

defini  dans  la  revendication  1,  caracterise  en 
ce  que  lesdits  moyens  de  fixation  (12)  peuvent 
cooperer  I'un  avec  I'autre  pour  former  des 

20  moyens  de  fixation  composites  de  plus  grande 
longueur. 

3.  Ensemble  pour  jeu  de  construction  suivant 
I'une  quelconque  des  revendications  1  ou  2, 

25  caracterise  en  ce  que  les  unites  modulaires 
(1)  sont  adaptees  pour  etre  fixees  a  au  moins 
une  autre  unite  (1)  dans  I'une  quelconque  des 
trois  directions,  qui  sont  definies  par  des  trous 
(10)  de  I'unite  modulaire. 

30 
4.  Ensemble  de  jeu  de  construction  suivant  I'une 

quelconque  des  revendications  1,  2  ou  3,  ca- 
racterise  en  ce  que  les  unites  modulaires  sont 
pourvues  de  trous  traversants. 

35 
5.  Ensemble  de  jeu  de  construction  suivant  I'une 

quelconque  des  revendications  1-3,  caracterise 
en  ce  que  les  unites  modulaires  comportent 
des  trous  borgnes. 

40 
6.  Ensemble  de  jeu  de  construction  suivant  I'une 

quelconque  des  revendications  3,  4  ou  5,  ca- 
racterise  en  ce  que  les  directions  sont  orthogo- 
nale  les  unes  par  rapport  aux  autres. 

45 
7.  Ensemble  de  jeu  de  construction  suivant  la 

revendication  6,  caracterise  en  ce  que  les  di- 
rections  suivent  les  trois  axes  majeurs  de  I'uni- 
te  modulaire  parallelipipedique,  ou  sont  paral- 

50  leles  a  ces  axes. 

8.  Ensemble  de  jeu  de  construction  suivant  I'une 
quelconque  des  revendications  1  a  7,  caracte- 
rise  en  ce  que  les  moyens  de  fixation  sont  des 

55  tiges  (12)  comportant  des  surfaces  (13)  longi- 
tudinales  espacees  sur  le  pourtour  des  tiges, 
se  trouvant  en  contact  avec  le  trou  . 

4 



7  EP  0  476  955  B1  8 

9.  Ensemble  de  jeu  de  construction  suivant  I'une 
quelconque  des  revendications  2  a  8,  caracte- 
rise  en  ce  que  les  extremites  (16)  des  moyens 
de  fixation  (12)  sont  prevues  pour  s'engager 
les  unes  avec  les  autres.  5 
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