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Description 

This  invention  relates  to  a  collapsible  bicycle.  In 
particular,  this  invention  relates  to  a  bicycle  having 
separate  rigid  main  and  rear  frames  joined 
together  by  concentric  members  forming  the  seat 
tube  and  foldable  thereabout. 

Foldabie  bicycle  technology  is  replete  with  a 
number  of  constructions  attempting  to  accom- 
plish  folding  operations  yet  provide  satisfactory 
bicycle  performance.  Many  of  these  prior  art 
constructions  are  technically  deficient,  requiring 
difficult,  time-consuming  operations  to  collapse  or 
assemble  the  bicycle  or,  not  providing  for  ade- 
quate  riding  dynamics  when  operated. 
Additionally,  given  stringent  safety  requirements, 
the  vast  number  of  prior  art  proposals  are 
unacceptable  in  the  first  as  not  satisfying  contem- 
porary  safety  rules.  For  example,  many  frames 
which  are  not  permanent  structurally  integral 
members  are  deemed  to  have  inadequate  strength 
characteristics  necessary  for  contemporary 
bicycle  design.  Frame  systems  shown  in  United 
States  Patent  607,325  and  U.S.  Patent  640,680  are 
characteristic  of  a  number  of  prior  art  frame 
members  which  are  hinged,  telescoping,  and  the 
like.  While  a  reduction  in  size  of  the  bicycle  frame  is 
effectuated  by  those  techniques,  it  requires 
changes  in  the  strength  capacity  of  the  individual 
frame  elements  and  would  not  guarantee  the  fail 
safe  design  that  is  necessary  for  present  day 
Government  approval.  In  United  States  Patent 
607,325,  the  top  tube  is  sleeved  and  joined  by  a 
collar  a.  The  down  tube  D  is  hinged  into  two 
portions.  Such  constructions,  while  offering  folda- 
bility,  should  the  hinging  or  sleeving  mechanism 
come  loose  the  bike  does  not  afford  adequate 
frame  rigidity  and  strength  and  would  be  danger- 
ous. 

A  contemporary  example  of  a  foldable  bicycle 
configuration  having  a  rigid  front  frame  is  found  in 
United  States  Patent  4,022,485.  In  this  prior  art 
system,  the  collapsible  bicycle  includes  a  rigid 
main  frame  while  having  a  collapsible  rear  frame 
which  is  hinged  and  foldable  about  a  pin  located  at 
the  pedal  housing.  However,  the  rearframe  is  nota 
rigid  member  but  rather,  a  series  of  segments 
having  pivoting  portions  to  allow  the  rear  frame 
elements  to  collapse  into  a  storage  position  over 
the  rigid  main  frame.  Again,  should  the  pin  come 
loose,  the  bike  would  collapse. 

Another  prior  art  attempt  at  achieving  a  folding 
bicycle  having  relatively  rigid  main  and  rearframe 
members  is  found  in  United  States  Patent 
3,374,009.  In  this  system,  the  rear  frame  elements 
comprising  the  seat  tube  2,  the  chain  stays  5,  and 
the  seat  stays  7  form  a  rigid  integral  assembly. 
However,  the  down  tube  comprises  two  sections 
14  and  15  hinged  at  a  point  of  articulation  16. 
Hence,  while  the  necessary  structural  strength 
required  to  support  the  seat  is  effectuated  by  a 
rigid  rearframe  member,  inherent  weakness  in  the 
front  frame  is  apparent. 

The  prior  art  is  however  replete  with  a  number  of 
systems  having  rigid  front  and  rear  frames  which 

are  foldable  to  achieve  a  portable  bicycle  con- 
figuration.  Typical  of  these  devices  are  U.S. 
Patents  3,710,883  and  4,067,589.  While  portability 
is  achieved,  these  systems  suffer  from  other 

5  defects.  First,  the  number  of  frame  elements  is 
complicated,  the  locking  mechanisms  difficult  to 
work,  and,  most  importantly,  the  bicycles  when 
assembled  do  not  offer  satisfactory  performance. 
The  hallmark  characteristics  of  all  satisfactory 

10  foldable  bicycle  configurations  currently  in  exist- 
ence  is  the  use  of  small  wheels  coupled  with  high 
frame  weight.  The  use  of  such  wheels  increases 
the  rolling  friction,  alters  the  center  of  gravity  of 
the  bicycle,  and  therefore,  does  not  afford  to  the 

w  user  those  riding  characteristics  of  a  large  bike 
which  are  required.  This  inadequacy  is  made  more 
conspicuous  by  the  frame  weight  that  hinders 
riding  dynamics.  As  noted  in  "Better  Bikes", 
Cuthbertson,Ten  Speed  Press  (1980)  these  folding 

20  bikes  have  poor  riding  characteristics.  The  advent 
of  lightweight  10-speed  bicycles  utilizing  full  size, 
typically  27  inch  wheels  provides  a  model  for  an 
acceptable  folding  bicycle  configuration  that 
should  attempt  to  use  those  same  standard  com- 

25  ponents  yet  at  the  same  time  reduce  weight. 
The  use  of  standard  components,  such  as  full 

size  wheels,  brake  assemblies,  gear  chain 
mechanisms  and  the  like,  reduces  costs  and 
increases  serviceability  of  the  bicycle  by  relying 

30  solely  on  commercially  available  components. 
Secondly,  a  standing  requirement  exists  in  this 
field  for  the  reduction  of  weight  of  the  bicycle 
frame  itself.  In  addition  to  reducing  the  overall  size 
of  the  bicycle,  portability  implies  the  ability  to 

35  easily  transport  the  bicycle  in  a  folded  condition. 
Hence,  even  if  folded,  the  bicycle  .should  form  a 
"package"  that  can  be  conveniently  handled.  In  an 
extreme  example,  backpacking,  a  folded  bicycle 
should  be  within  a  weight  range  to  allow  transpor- 

40  tation  on  the  back  of  a  person.  Such  a  bicycle  is  not 
known  in  the  technology.  In  a  more  conventional 
example,  portability  during  travel  on  airlines  orthe 
like,  the  bicycle  should  be  not  only  compact  in  size 
but  easily  handled  in  terms  not  having  projecting 

45  parts,  and  shielding  the  gear  mechanism.  Ideally, 
one  wheel  of  the  folded  bicycle,  such  as  the  rear 
wheel  should  provide  rolling  support  so  that  the 
"package"  can  be  moved  without  lifting.  Accord- 
ingly,  there  still  exists  in  this  technology  a  need  for 

so  a  foldable  bicycle,  one  using  standard  com- 
ponents,  one  satisfying  existing  safety  require- 
ments  needed  for  commercial  manufacturing,  yet 
achieving  the  necessary  performance  characteris- 
tics  attained  in  conventional  lightweight  10-speed 

55  bicycles. 
A  foldable  bicycle  is  described  in  FR-A-1543669 

but  primarily  this  design  is  intended  for  a 
children's  bicycle. 

Given  the  deficiencies  in  the  prior  art,  it  is  an 
60  object  of  this  invention  to  define  a  compactly 

foldable  bicycle  that  is  lightweight,  has  the 
necessary  strength  characteristics,  provides  riding 
performance  commensurate  with  contemporary 
fixed  frame  bicycle  designs  and  utilizes  largely 

65  standard  components. 
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As  is  known  per  se  from  FR-A-1543669  the  ,  : 
Dresent  invention  relates  to  a  foldable  bicycle 
;omprising  a  rigid  front  frame  having  a  first 
ioIIow  member  for  accommodating  a  seat  post,  a 
•igid  rear  complete  frame  having  a  second  hollow 
nember  for  accommodating  the  seat  post,  the 
:i  rst  and  second  hollow  members  being  concen- 
:ric  with  each  other,  whereby  the  front  and  rear 
rames  are  foldable  about  the  hollow  members 
and  means  for  securing  the  first  and  second 
ioIIow  members  into  a  rigid  orientation. 

In  accordance  with  the  invention,  and  in  con- 
Tact  to"  FR-A-1  543669,  the  front  frame  is  complete 
and  closed  and  is  larger  than  the  complete  rear 
Frame,  the  first  member  is  concentrically  mounted 
nside  the  second  member  and  extends,  in  both 
directions,  beyond  the  second  member  whereby 
the  rearframe  is  superimposed  to  substantially  lie 
within  a  projection  of  the  front  frame  when  the 
bicycle  is  in  its  folded  configuration  and  the  rear 
Frame  is  provided  with  a  pedal  housing,  the  pedal 
housing  being  mounted  on  the  second  member  in 
an  offset  position  with  respect  to  the  longitudinal 
axis  thereof. 

A  bicycle  in  accordance  with  the  present  inven- 
tion  can  thus  be  made  up  of  two  interlocking 
frames,  one  formed  by  top,  down,  head  and  seat 
tubes  and  the  other  formed  by  seat  and  chain 
stays  and  the  seat  tube.  Each  of  the  frames  is 
complete  and  structurally  integral.  The  seat  tube 
is  made  up  of  two  full  length  concentric  posts  and 
a  third  post  with  a  saddle  can  slide  into  the  other 
two.  The  front  frame  can  be  folded  geometrically 
around  the  rear  frame  to  achieve  a  compact 
folded  assembly. 

The  pedal  housing  may  be  mounted  to  a 
bracket  almost  in  the  traditional  position  at  the 
intersection  of  the  chain  stays,  seat  and  down 
tubes  but  slightly  to  one  side.  It  is  offset  just 
enough  to  permit  a  solid  front  frame  seat  tube  to 
bypass  the  solid  pedal  bracket  shaft.  A  bar 
attached  to  the  seat  tube  preferably  extends 
below  the  center  of  the  pedal  housing  and  pro- 
vides  a  folding  pivot  point  and  at  the  same  time 
affords  protection  for  the  chain  wheel  during  the 
folding  process. 

In  accordance  with  the  present  invention,  stan- 
dard  derailleur  mechanisms  and  control  levers 
can  be  utilized.  A  modification  in  the  position  of 
the  control  lever  is  accomplished  to  enhance 
foldability  by  relocating  the  control  lever  to  the 
top  tube  and  having  the  cable  run  back  along  the 
top  tube  to  the  seat  post  and  then  down  the  seat 
stay  on  the  derailleur  side.  Since  normally  two 
control  levers  are  utilized,  one  cable  will  cross 
over  at  the  seat  post  and  will  be  retained  by  a 
guide  at  that  point  to  insure  that  the  cable 
remains  in  place  when  the  bicycle  is  folded. 

Moreover,  in  accordance  with  the  present 
invention,  the  folding  process  is  achieved 
expeditiously  without  the  requirement  of  having 
to  utilize  a  large  number  of  tools  or  to  materially 
disassemble  the  bicycle.  Rather,  such  traditional 
steps  of  removal  of  the  front  wheel,  moving  the 
seat  post  and  handlebar  stem,  if  necessary,  down- 

ward  are  accomplished  with  the  release  ot  only  a 
bolt  lever  necessary  to  fold  the  frames.  In  a  folded 
position,  the  approximate  size  of  the  bicycle  is 
determined  by  the  wheel  size  in  the  height  direc- 

5  tion  and  by  the  wheel  size  plus  the  wheel  chain 
projection  in  the  length  direction.  In  such  a  folded 
position,  the  bicycle  can  easily  fit  into  the  trunk 
space  in  small  size  cars,  conforms  to  airplane 
travel  requirements,  may  be  carried  aboard 

w  elevators,  and  generally  carried  in  one  hand  as  is 
a  suitcase.  The  bicycle  may  also  be  rolled  along 
on  one  wheel  as  a  suitcase  on  wheels. 

A  second  important  advantage  of  the  bicycle  in 
its  folded  position  is  that  it  can  be  carried  in  a 

15  traditional  backpack  manner.  In  this  mode,  the 
front  frame  acts  as  a  frame  in  a  backpack,  with  the 
length  being  scaled  identically  to  that  of  an  adult. 
The  frame  in  the  folded  position  is  configured  to 
be  symmetrically  balanced  around  the  center  of 

20  the  back-pack  person.  Standard  accessories  to 
achieve  backpack  portability  of  the  folded  bicycle 
in  accordance  with  the  present  invention  are 
used,  such  as  padded  shoulder  straps,  a  back 
band,  hip  belt  and  eyelets  to  attach  peripheral 

25  equipment. 
This  invention  will  be  described  in  greater  detail 

by  referring  to  the  attached  drawings  and  the 
description  of  the  preferred  embodiment  which 
follows. 

30  Fig.  1  is  a  side  elevation  view  of  the  folding 
bicycle  in  accordance  with  the  present  invention; 

Fig.  2  is  a  schematic  side  view  showing  an 
embodiment  of  the  frames  of  the  bicycle  utilized 
in  accordance'  with  the  present  invention;  and 

35  Fig.  3  is  a  side  elevation  view  of  a  folded  bicycle 
used  in  a  backpack  mode  of  transportation. 

Referring  now  to  Figures  1  and  2,  the  preferred 
embodiment  of  this  invention  is  shown.  Figure  2 
shows  the  fundamental  rigid  frame  configura- 

te  tions  used  in  accordance  with  the  present  inven- 
tion.  In  Figure  2  there  is  shown  a  complete  closed 
front  frame  10  and  a  separate  complete  closed 
rear  frame  12.  The  front  frame  10  is  made  larger 
than  the  rear  frame  12.  The  frames  10,  12  have 

45  seat  tubes  20,  30  which  are  concentric  (Figures  1 
and  3)  to  interlock  the  two  frames  together.  In 
accordance  with  the  invention,  the  seat  tube  20  is 
placed  concentrically  inside  the  seat  tube  30  so 
that  rotation  between  the  front  and  rear  frames 

so  10,  12  about  the  axis  of  the  tubes  20,  30  can  take 
place  during  the  folding  operation. 

The  front  frame  10  comprises  a  head  tube  14,  a 
top  tube  16,  a  down  tube  18,  and  the  seat  tube  20. 
These  elements  are  constructed  utilizing  conven- 

55  tional  bicycle  technology  by  welding  tubular 
elements  to  form  a  rigid  construction.  The  rear 
frame  12  comprises  a  pair  of  seat  stays  22,  24  and 
a  pair  of  chain  stays  26,  28  welded  to  the  seat  tube 
30. 

60  A  pedal  housing  32  is  fixed  to  the  seat  tube  30  in 
a  position  offset  from  its  axis.  To  provide  the 
necessary  rigidity  for  the  pedal  housing  an 
additional  bracket  member  34  (Fig  1.)  can  be  used 
to  hold  the  pedal  housing  32.  The  pedal  housing 

65  32  and  this  bracket  member  34  are  then  welded  to 

3 
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le  seat  tube  30  to  provide  an  integral  rigid 
ssembly.  The  figures  show  the  pedal  housing  32 
jrward  of  the  seat  tube  30,  but  it  is  understood 
lat  it  may  be  placed  behind  the  seat  tube  30  with 
similar  bracket  34. 
During  manufacture,  the  tube  20  is  placed 

iside  the  tube  30  and  the  components  16,  18  are 
len  welded  to  the  tube  20  which  projects  beyond 
ie  ends  of  the  tube  30.  The  concentric  seat  tubes 
0,  30  are  held  in  a  rigid  position  utilizing  quick 
elease  binder  bolts  and  alignment  pins  or  the  like 
lositioned  on  the  upper  and  lower  portions  of  the 
eat  tubes  20,  30.  It  is  understood  that  a  third 
oncentric  tube,  namely,  the  seat  post  will  be 
nounted  inside  the  two  seat  tubes  20,  30. 
The  bicycle  is  configured  to  fold  in  only  one 

lirection  from  the  straight  position,  metal  blocks, 
tot  shown,  being  set  on  the  alignment  pins. 

Figure  1  shows  the  complete  bicycle  assembly 
vhich,  apart  from  the  two  interlocked  frames  20, 
10,  utilizes  completely  standard  components.  As 
s  standard  in  conventional  bicycle  frames,  the 
lead  tube  14  of  the  front  frame  10  houses  a 
:oncentric  internal  handle  bar  stem  38.  The  stem 
S8  is  locked  in  position  by  a  binder  bolt  39.  The 
jolt  39,  when  released  allows  the  handle  bars  to 
)e  rotated  for  storage  or  adjustment.  Conven- 
ional  lightweight  bicycles  utilize  handle  bar 
nembers  40  having  attached  brake  handles  42.  It 
s  understood,  that  although  not  shown  in  Figure 
1,  the  brake  handles  42  will  have  associated 
:herewith  operative  cabling  and  brake  members 
disposed  relative  to  the  front  and  rear  wheel 
Frames. 

The  handle  bar  stem  38  fits  concentrically  in  the 
head  tube  14  having  a  pair  of  forks  44  to  mount  a 
conventional  full  size  front  wheel  46.  Attachment 
of  the  front  wheel  46  to  the  forks  44  is  by  any 
conventional  quick  release  mechanism  asso- 
ciated  with  the  wheel  axle  48.  Accordingly,  the 
steering  mechanism  of  the  bicycle  in  accordance 
with  the  present  invention  comprising  the  head 
tube  14,  the  concentric  handle  bar  stem  38, 
handle  bars  40,  forks  44,  front  wheel  46,  and  front 
wheel  axle  48  are  all  standard  items  in  lightweight 
full  size  bicycle  design.  In  that  sense,  it  is  recog- 
nized  that  the  handle  bar  stem  38  is  movable 
within  the  head  tube  14  so  that  handle  bar 
adjustment  upward  or  downward  may  be  effectu- 
ated.  This  would  be  necessary  only  in  a  small  size 
20-inch  (50.8  cm)  wheel  model.  Figure  1  also 
shows  three  sets  of  optional  accessory  com- 
ponents  to  the  front  frame  section  which  are 
utilizable  in  a  backpack  configuration.  Speci- 
fically,  attachment  points  80  and  36,  are  shown,  it 
being  recognized  that  they  would  not  be  used  on 
a  foldable  bicycle  in  accordance  with  this  inven- 
tion  that  was  not  designed  for  backpack  usage. 
These  members  will  be  discussed  in  conjunction 
with  the  folding  of  the  bicycle  in  accordance  with 
Figure  3. 

A  seat  post  54  forms  an  element  of  the  bicycle 
seat  post  assembly  with  the  seat  56  attached 
thereto  in  a  conventional  manner.  A  quick  release 
binder  bolt  58  and  the  alignment  pins  77  seat  post 

memDers  xogeiner  in  a  ngiu  cumiyuiauun  whom 
the  bicycle  is  open. 

As  shown  in  Figure  1,  continuous  weld  points 
exist  between  the  circular  cut  pedal  housing  32 
and  the  seat  tube  30,  the  chain  stays  26,  28  and 
the  bracket  34.  In  the  embodiment  of  Figure  1  ,  the 
pedal  housing  32  is  positioned  only  3/4  inch 
(19.05mm)  off  the  center  of  the  seat  tube,  so  as  in 
non-folding  bicycles  the  normal  orientation  of  the 

o  pedals  relative  to  the  seat  56  is  maintained  for  the 
traditional  power  geometry  of  the  bicycle. 

The  drive  train  mechanism  of  the  bicycle  in 
accordance  with  this  invention  utilizes  standard 
components  found  in  full  sized  ten-speed 

5  bicycles.  That  is,  a  large  drive  sprocket  assembly 
60  with  typically  concentric  sprocket  gears  of 
different  diameter  is  mounted  on  a  pedal  shaft  62 
with  pedals,  not  shown,  extending  outwardly 
therefrom.  A  drive  chain  64  is  threaded  through  a 

o  derailleur  mechanism  66  and  drives  a  gear  cluster 
68  in  a  usual  manner.  Accordingly,  in  all  respects, 
the  drive  mechanism  of  the  embodiment  shown 
in  Figure  1  corresponds  to  conventionally  used 
components  in  standard  bicycle  assemblies.  It  is 

'5  also  noted  that  during  the  folding  of  the  bicycle, 
none  of  the  gear  mechanisms  are  in  any  way 
affected  by  that  operation.  The  mechanisms  are 
also  shielded  when  the  bicycle  is  folded,  protect- 
ing  them  and  minimizing  the  transfer  of  lubri- 

!0  cants. 
In  accordance  with  a  preferred  embodiment  of 

this  invention,  the  gear  change  to  operate  the 
derailleur  66  is  moved  from  the  down  tube  18  to 

-the  top  tube  16.  Typically,  two  such  gear  levers 
?5  are  used  for  a  10-speed  bicycle  with  each  lever 

straddling  the  top  tube  16.  The  control  cables  run 
rearward  along  the  top  tube  16  then  down  the 
seat  stays  on  the  derailleur  side  22  until  they 
reach  the  derailleur  mechanism.  One  of  the  con- 

40  trol  cables  will  cross  over  at  this  point  to  be  on  the 
same  side  of  the  bicycle  as  the  derailleur 
mechanism  66. 

In  a  conventional  manner,  a  rear  wheel  70  is 
attached  to  the  dropouts  72  associated  with  the 

45  inner  section  of  the  seat  stays  22,  24  and  the  chain 
stays  26,  28.  The  mounting  of  the  rear  wheel  70  is 
done  in  a  manner  conventional  in  such  light- 
weight  bicycle  construction.  Accordingly,  with  the 
exception  of  the  novel  configurations  of  the  front 

50  and  rear  frame  members  10  and  12  and  the 
positioning  of  the  pedal  housing,  the  bicycle  in 
accordance  with  the  invention  utilizes  standard 
components. 

Referring  now  to  the  phantom  line  portion  of 
55  Figure  1  ,  the  folding  operation  in  accordance  with 

the  present  invention  will  be  discussed.  The  first 
step  is  the  removal  of  the  front  wheel  utilizing  the 
quick  release  mechanism  associated  with  the 
dropouts  at  the  front  wheel  axle  48.  The  bicycle  is 

60  then  set  down  to  rest  on  the  down  tube  18  pivot 
folding  point  74  with  the  back  wheel  70  and  the 
front  fork  arms  44  positioned  slightly  above  the 
ground.  Secondly,  the  seat  tube  folding 
alignment  pins,.  the  first  of  two  folding  safety 

65  devices  are  moved.  The  alignment  pins  77  are 
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ihown  schematically  in  Figure  1  as  sliding  bolts 
ittached  to  the  seat  tube  30.  They  slide  down  and 
ip  respectively  holding  the  down  and  top  tubes  to 
he  seat  tube  30.  Thirdly,  the  seat  tube  folding 
>inder  bolt  58  is  removed  by  releasing  an  approp- 
iate  lever.  The  binder  bolt  is  the  second  safety 
levice  insuring  that  the  bicycle  frames  will  not 
nove  relative  to  each  other  when  the  bicycle  is  in 
in  open  position.  Release  of  the  seat  post  binder 
)olt  allows  the  seat  stem  54  to  be  pushed  down 
nto  the  top  tube.  The  frames  10,  12  can  then  be 
olded  together  to  achieve  a  collapsed  state  with 
he  rear  frame  12  superimposed  to  substantially 
ie  within  a  projection  of  the  front  frame  10. 

A  front  wheel  carrying  bracket  (not  shown) 
associated  with  the  rear  wheel  hub  would  be 
julled  out  and  the  front  wheel,  previously 
emoved,  is  secured  using  the  front  wheel  quick 
elease  levers,  not  shown.  The  handle  bars  are 
hen  turned  toward  the  folded  position  of  the  bike 
jntii  they  are  perpendicular  to  the  axis  of  the  bike 
n  the  riding  position  so  that  a  head-set  locking 
3in  will  drop  into  place.  It  is  recognized,  then,  that 
:he  total  lateral  area  of  the  folded  bicycle  is 
determined  approximately  by  the  wheel  size  in 
tie  height  direction  and  by  the  wheel  size  plus  the 
arge  sprocket  60  projection  in  the  length  direc- 
:ion.  Hence,  for  a  standard  27-inch  (68.58  cms) 
/vheel,  the  dimensions  of  the  folded  bicycle  are 
approximately  27  inches  (68.58  cms)  high  by  32 
nches  (81.28  cm)  long. 

The  embodiment  of  Figure  1  is  also  applicable 
to  so  called  "mini  bikes".  For  a  20-inch  (50.8  cms) 
wheel,  the  folded  size  would  be  approximately  20 
inches  (50.8  cms)  high  by  28  inches  (71.12  cms) 
long  or,  generally,  the  size  of  a  large  suitcase.  The 
Dnly  changes  necessary  to  convert  this  embodi- 
ment  to  "mini  bike"  size,  would  be  first  the 
curving  of  the  down  tube  to  provide  a  14  inch 
(35.56  cms)  wide  front  frame  near  the  seat  tube.  In 
order  for  the  back  packing  it  is  curved  around  the 
front  wheel  to  join  the  head  set  only  7  inches 
(17.78  cms)  wide  at  that  point.  The  use  of  a  longer 
telescoping  seat  post  to  compensate  for  the  lower 
elongated  frame  and  a  change  of  the  front  brake 
pivot  bolt  to  two  longer  side  bolts  so  that  a  longer 
handle  bar  stem  post  can  be  pushed  down 
between  the  front  forks  44  when  the  bicycle  is  in 
the  folded  position.  In  this  configuration,  the 
bicycle  will  fit  into  a  trunk  and  since  it  is  a  smaller 
size,  is  compatible  for  carrying  perfect  for  back- 
packing  on  airplanes,  metros,  elevators  or  the 
like.  It  can  therefore  be  transported  with  no  more 
difficulty  than  an  ordinary  suitcase.  If  desired,  air 
the  accessories  for  backpacking  can  be  added  and 
a  handle  for  carrying  purposes  can  be  attached  to 
the  top  tube  16. 

An  important  aspect  of  the  folded  condition  of 
this  bicycle  is  its  utilization  in  a  backpack  mode. 
This  is  shown  in  Figure  3.  The  bicycle  in  accord- 
ance  with  the  present  invention  is  engineered  to 
be  scaled  to  an  adult  in  the  folded  position  to 
allow  it  to  be  carried  on  the  person's  back.  The 
frame  also  has  additional  elements  needed  to 
mount  camping  gear  and  bags.  As  shown  in 

Hgure  3,  the  lengtn  ot  tne  top  Trame  id  corre- 
sponds  to  the  approximate  distance  from 
shoulder  height  to  the  waist  of  an  adult  person. 
The  rear  frame  members  are  disposed  outward 

5  and  are  symmetrically  balanced  about  the  center 
of  the  packer.  The  mounting  of  the  front  wheel  46 
is  also  symmetrically  positioned  relative  to  the 
backpack  position.  Importantly,  the  handle  bars 
40  adjusted  by  release  of  bolt  39  extend  backward 

o  away  from  the  hip.  In  order  to  modify  the  bicycle 
for  use  in  a  backpack  mode,  the  three  basic  body 
attachment  accessories  of  a  backpack  must  be 
incorporated  onto  the  bike  frame.  First,  at  the  top 
is  the  shoulder  straps  78  securing  the  backpack 

'5  load  to  the  shoulders  attached  just  behind  the 
neck  and  on  each  side  of  the  waist.  Second  is  the 
backhand  76  which  holds  the  metal  frame  off  the 
back  and  is  attached  to  each  side  of  the  frame. 
Thirdly,  is  the  hip  belt  86  which  carries  the  weight 

>o  of  the  load  transferring  it  to  the  hip,  and  is 
attached  to  the  lower  bar  of  the  frame  at  the  waist 
level. 

Shoulder  straps  78  extend  from  the  seat  tube  30 
positioned  in  a  symmetrical  relationship  spaced 

'.5  from  the  ends  thereof  and  attached  by  eyelets  80 
on  the  strip  and  are  coupled,  one  to  the  handle 
bar  stem  38  by  means  of  an  eyelet  82  and  a 
second  shoulder  strap,  not  shown,  coupled  to  the 
back  of  fork  arm  44.  Hence,  symmetrical  shoulder 

?o  straps  are  provided  to  allow  the  folded  bicycle  to 
be  carried  by  the  backpacker. 

The  shoulder  straps  have  a  padded  area  84  that 
would  be  approximately  12  inches  (30.48  cms) 
long  and  coupled  with  extending  straps  and 

35  buckles  to  the  seat  tube  when  the  bike  is  being 
driven.  They  would  then  be  wrapped  around  in 
any  conventional  manner.  It  is  understood  that 
while  eye  hooks  or  the  like  may  be  used  to  attach 
the  straps  to  the  bicycle  frame,  any  conventional 

40  mode  of  attachment  may  be  used. 
The  backhand  strip  76  is  positioned  on  the 

bicycle  between  the  accessory  attachment  mem- 
bers  36  on  the  top  and  down  tube  which  act  as  the 
sides  of  the  backpack  frame.  Hence,  when  the 

45  bicycle  is  positioned  on  the  back,  the  strip  76 
allows  a  stand  off  distance  to  be  maintained 
between  the  carriers'  shoulder  blades  and  the 
frames. 

A  hip  belt  86  is  positioned  in  a  looping  manner 
50  between  the  tapered  portions  50  and  52  and 

attached  therewith  by  eyelets.  The  belt  is  approxi- 
mately  4  inches  (10.16  cms)  wide  and  fixes  to  an 
additional  point  in  the  center  on  the  back  of  the 
brake  pivot  bolt  54.  The  curved  stays  50  and  52 

55  extending  in  conjunction  with  the  hip  belt  are 
wrapped  around  the  waist  of  the  user  and  transfer 
the  backpack  weight  closer  to  the  center  of  the 
user.  A  conventional  buckle  88  or  the  like  is  used 
to  secure  the  hip  belt  in  place. 

60  It  is  apparent  then  that  the  bicycle  jn  a  folded 
position  acting  as  a  backpack  can  have  additional 
pannier  packs  or  other  conventional  backpacking 
equipment  attached  to  the  shoulder  strap  eyelet 
80.  Hence,  portability  of  the  bicycle  in  the  folded 

65  position  over  unimproved  terrain  is  assured  while 

b 



9 EP  0  080  792  B1 10 
at  the  same  time  fulfilling  a  dual  purpose  of 
backpacking  purposes. 

Accordingly,  in  accordance  with  the  present 
invention,  a  full  size  lightweight  bicycle  is  defined 
that  meets  existing  safety  criteria.  The  bicycle 
comprises  in  its  basic  form  rigid  frames  which  are 
interconnected  in  a  concentric  manner.  The 
bicycle  components  comprising  the  drive  system, 
brakes,  wheel,  handle  bars,  seat  assembly  and  the 
like  are  all  conventional  components.  The  bicycle, 
however,  in  the  folded  condition  offers  unique 
portability  and  backpacking  capability.  Being  cap- 
able  of  utilizing  full  size  27-inch  (68.58  cms) 
wheels,  performance  comparable  to  existing 
lightweight  bicycles  is  assured.  Moreover, 
because  the  requirement  for  additional  frame 
members  is  minimized,  the  overall  weight  of  the 
bicycle  remains  commensurate  with  that  of  tradi- 
tional  rigid  designs. 

Claims 

1.  A  foldable  bicycle  comprising  a  rigid  front 
frame  (10)  having  a  first  hollow  member  (20)  for 
accommodating  a  seat  post  (54),  a  rigid  complete 
rearframe  (12)  having  a  second  hollow  member 
(30)  for  accommodating  the  seat  post  (54),  the 
first  and  second  hollow  members  (20,  30)  being 
concentric  with  each  other,  whereby  the  front  and 
rear  frames  (10,  12)  are  foldable  about  the  hollow 
members,  (20,  30)  and  means  (58,  77)  for  securing 
the  first  and  second  hollow  members  (20,  30)  into 
a  rigid  orientation;  characterised  in  that  the  front 
frame  (10)  is  complete  and  closed  and  is  larger 
than  the  complete  rear  frame  (12),  the  first 
member  (20)  is  concentrically  mounted  inside  the 
second  member  (30),  and  extends,  in  both  direc- 
tions,  beyond  the  second  member  (30)  whereby 
the  rear  frame  (12)  is  superimposed  to  sub- 
stantially  lie  within  a  projection  of  the  front  frame 
(10)  when  the  bicycle  is  in  its  folded  configuration, 
and  the  rear  frame  (12)  is  provided  with  a  pedal 
housing  (32),  the  pedal  housing  (32)  being 
mounted  on  the  second  member  (30)  in  an  offset 
position  with  respect  to  the  longitudinal  axis 
thereof. 

2.  A  bicycle  as  claimed  in  claim  1,  wherein  the 
securing  means  comprises  at  least  one  locking 
member  (58)  for  securing  the  first  and  second 
members  (20,  30)  in  an  open  position. 

3.  A  bicycle  as  claimed  in  claim  2,  further 
comprising  at  least  one  alignment  member  (77) 
associated  with  the  first  and  second  members  (20, 
30)  for  aligning  the  first  and  second  members  in 
the  open  position. 

4.  A  bicycle  as  claimed  in  any  one  of  claims  1  to 
3,  wherein  the  rear  frame  (12)  comprises  a  pair  of 
seat  stays  (22,  24)  and  a  pair  of  chain  stays  (26, 
28),  the  chain  stays  (26,  28)  being  joined  at  drop 
outs  (72)  for  a  rear  wheel  (70)  that  is  mounted 
therebetween  and  the  second  member  (30)  joins 
the  seat  stays  (22,  24)  and  the  chain  stays  (26,  28) 
together. 

Patentanspruche 

1.  Klappfahrrad,  bestehend  aus  einem  steifen 
Vorderrahmen  (10),  mit  einem  ersten  Hohlteil  (20) 

5  ausgelegt,  zum  Einschub  einer  Sattelstange  (54), 
einem  kompletten,  steifen  Hinterrahmen  (12)  mit 
einem  zweiten  Hohlteil  (30)  versehen,  zum  Ein- 
schub  der  Sattelstange  (54)  wobei  das  erste  und 
das  zweite  Hohlteil  (20,  30)  konzentrisch  zu  einan- 

10  der  ausgelegt  sind  wahrend  Hinter-  und  Vorder- 
rahmen  (10,  12)  urn  die  beiden  Hohlteile  (20,  30) 
und  Sperrvorrichtungen  (58,  77)  zum  Verriegeln 
der  beiden  Hohlteile  (20,  30)  in  Festausrichtung 
schwenkend,  zusammengeklappt  werden  kon- 

15  nen,  gekennzeichnet  dadurch,  dass  der  kom- 
plette,  abgeriegelte  Vorderrahmen  (10)  uber  den 
kompletten  Hinterrahmen  (12)  hinausragt,  dass 
das  erste  Hohlteil  (20)  konzentrisch  in  das  zweite 
Hohlteil  (30)  eingepasst  ist  und  dieses  Letztere 

20  dabei  beiderseitig  uberbrtickt,  dass  sich  bei 
Klappstellung  des  Fahrrades  eine  Uberlagerung 
des  Hinterrahmens  (12)  ergibt  so  dass  dieser 
sichtlich  uber  den  Vorderrahmen  (10)  zu  liegen 
kommt,  der  Hinterrahmen  (12)  mit  einer  Vorrich- 

25  tung  zur  Aufnahme  des  Tretlagers  (32)  versehen 
ist,  wobei  der  Sitz  des  Tretlagers  (32)  sich  auf  dem 
zweiten  Hohlteil  (30)  befindet,  unter  Aufweisung 
einer  stellungsmassigen,  auf  seine  Langsachse 
bezogene  Verschiebung. 

30  2.  Klappfahrrad,  gemass  Patentanspruch  1  ,  des- 
sen  Feststellvorrichtungen  mit  zumindest  einer 
Sperrvorrichtung  (58)  versehen  sind,  mit  dem 
Zweck,  das  erste  und  das  zweite  Hohlteil  (20,  30) 
in  Fahrstellung  (aufgeklappt)  abriegeln  zu  kon- 

35  nen. 
3.  Klappfahrrad,  gemass  Patentanspruch  2,  aus- 

gerustet  mit  zumindest  einem,  zu  dem  ersten  und 
zweiten  Hohlteil  (20,  30)  gehorigen  Versteifungs- 
teil  (77),  zur  Absicherung  der  beiden  Hohlteile  (20, 

40  30)  in  Fahrstellung  (aufgeklappt). 
4.  Fahrrad,  gemass  eines  beliebigen,  der  unter  1 

bis  3  aufgefuhrten  Patentanspruche,  dessen  Hin- 
terrahmen  (12)  mit  einer  Sattelgabel  (22,  24)  und 
einer  Kettengabel  (26,  28)  ausgerustet,  wobei  die 

45  Kettengabel  (26,  28),  auf  Haltescheiben  (72)  mon- 
tiert,  vorgesehen  fur  ein  zwischen  den  Halteschei- 
ben  (72)  eingesetztes  Hinterrad  (70),  und  der 
zweite  Hohlteil  (30)  verbindet  mit  einander  die 
Sattelgabel  (22,  24)  und  die  Kettengabel  (26,  28). 

50 
Revendications 

1.  Bicyclette  pliable  comportant  un  cadre  avant 
rigide  (10)  ayant  un  premier  element  creux  (20) 

55  pour  recevoir  une  tige  (54)  de  selle,  un  cadre 
•  arriere  rigide  complet  (12)  ayant  un  second 

element  creux  (30)  pour  recevoir  la  tige  (54)  de 
selle,  le  premier  et  le  second  elements  creux  (20, 
30)  etant  concentriques  I'un  a  I'autre,  tandis  que 

50  les  cadres  avant  et  arriere  (10,  12)  sont  repliables 
autour  des  elements  creux  (20,  30)  et  des  moyens 
(58,  77)  pour  fixer  le  premier  et  le  second 
elements  creux  (20,  30)  suivant  une  orientation 
fixe,  caracterisee  en  ce  que  le  cadre  avant  (10)  est 

65  complet  et  ferme  et  est  plus  grand  que  le  cadre 

3 
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riere  complet  (12),  le  premier  element  uuj  est 
onte  concentriquement  dans  le  second  element 
0)  et  s'etend,  dans  les  deux'  directions,  au-dela 
j  second  element  (30)  d'ou  il  resulte  que  le  cadre 
riere  (12)  est  superpose  pour  se  placer  sensible- 
lent  dans  une  projection  du  cadre  avant  (10) 
jand  la  bicyclette  est  dans  sa  configuration 
iee,  et  le  cadre  arriere  (12)  est  muni  d'un 
igement  de  pedalier  (32),  le  logement  de  peda- 
sr  (32)  etant  monte  sur  le  second  element  (30)  a 
ne  position  decalee  par  rapport  a  son  axe  longi- 
idinal. 
2.  Bicyclette  pliable  selon  la  revendication  1, 

ans  laquelle  les  moyens  de  fixation  com- 
rennent  au  moins  un  moyen  de  blocage  (58) 

30)  dans  une  position  ouverte. 
3.  Bicyclette  pliable  selon  la  revendication  2, 

comportant  en  outre  au  moins  un  organe  d'ali- 
gnement  (77)  associe  au  premier  et  au  second 
elements  (20,  30)  pour  aligner  le  premier  et  le 
second  elements  dans  la  position  ouverte. 

4.  Bicyclette  selon  I'une  quelconque  des  reven- 
dications  1  a  3,  dans  laquelle  le  cadre  arriere  (12) 
comprend  une  fourche  de  selle  (22,  24)  et  une 
fourche  de  chame  (26,  28),  la  fourche  de  chaine 
(26,  28)  etant  jointe  a  des  platines  (72)  pour  une 
roue  arriere  (70)  qui  est  montee  entre  elles  et  le 
second  element  (30)  joint  ensemble  la  fourche  de 
selle  (22,  24)  et  la  fourche  de  chaine  (26,  28). 
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