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Z>  A  drive  mechanism  (10)  for  a  toy  vehicle  com- 
>rising  a  first  gear  train  (16-22)  connected  to  the 
vheels  of  the  vehicle  and  to  an  energy  storage 
neans  and  being  adapted  to  wind  up  the  energy 
itorage  means  and  then  be  driven  by  a  release  of 
mergy  from  the  energy  storage  means  to  drive  the 
'ehicle  wheels,  a  second  gear  train  (30-33)  con- 
lected  to  the  first  gear  train,  a  speed  governor  (34) 
:ontrolling  the  speed  of  rotation  of  the  second  gear 
rain  and  thereby  the  speed  of  rotation  of  the  vehicle 
wheels  and  a  release  mechanism  connected  to  the 
irst  gear  train,  characterised  in  that  the  release 
nechanism  is  adapted  to  disengage  the  second  gear 
rain  from  the  speed  governor  by  moving  the  second 
iear  train  in  a  radial  direction,  thereby  enabling  the 
wheels  of  the  vehicle  to  be  driven  directly  by  the 
irst  gear  train. 
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TOY  VEHICLE  DRIVE  MECHANISM 

The  present  invention  relates  to  a  drive  mecha- 
nism  for  a  toy  vehicle  which  enables  the  vehicle  to 
be  driven  at  two  different  speeds. 

In  designing  a  drive  mechanism  for  a  toy  ve- 
hicle  it  is  important  that  the  gear  trains  should  be 
simple  and  economic  to  manufacture  and  assemble 
in  order  to  keep  the  cost  of  the  toy  to  a  minimum. 
It  is  also  important  to  keep  the  overall  size  of  the 
drive  mechanism  to  a  minimum  as  it  has  to  be 
housed  in  a  relatively  confined  space. 

It  is  already  known  from  U.K.  Patent  Applica- 
tion  No.  2.141.517A  to  provide  a  spring  drive 
mechanism  for  a  toy  vehicle  which  enables  the 
speed  of  the  drive  to  be  automatically  changed 
from  a  slow  speed  to  a  fast  speed.  However,  in  this 
known  drive  mechanism,  the  change  of  speed  is 
achieved  by  shifting  the  gears  in  an  axial  direction. 
The  resulting  gear  train  is  therefore  complex,  in- 
volves  a  spring  mechanism  other  than  the  main 
drive  spring,  and  takes  up  substantial  space  in  the 
transverse  direction  of  the  vehicle. 

It  is  therefore  an  object  of  the  present  invention 
to  provide  a  drive  mechanism  for  a  toy  vehicle 
which  enables  the  speed  of  the  drive  to  be  auto- 
matically  changed  from  a  slow  speed  to  a  fast 
speed  but  which  is  economic  to  manufacture  and 
can  be  housed  in  a  relatively  small  space. 

Accordingly,  in  one  embodiment  of  the  present 
invention  we  provide  a  drive  mechanism  for  a  toy 
vehicle  comprising  a  first  gear  train  connected  to 
the  wheels  of  the  vehicle  and  an  energy  storage 
means  and  being  adapted  to  wind  up  the  energy 
storage  means  and  then  be  driven  by  a  release  of 
energy  from  the  energy  storage  means  to  drive  the 
vehicle  wheels,  a  second  gear  train  connected  to 
the  first  gear  train,  a  speed  governor  controlling  the 
speed  of  rotation  of  the  second  gear  train  and 
thereby  the  speed  of  rotation  of  the  vehicle  wheels 
and  a  release  mechanism  connected  to  the  first 
gear  train,  characterised  in  that  the  release  mecha- 
nism  is  adapted  to  disengage  the  second  gear  train 
from  the  speed  governor  by  moving  the  second 
gear  train  in  a  radial  direction,  thereby  enabling  the 
wheels  of  the  vehicle  to  be  driven  directly  by  the 
first  gear  train. 

The  release  mechanism  of  the  present  inven- 
tion  may  comprise  a  rotating  arm  one  end  of  which 
is  rotated  by  the  first  gear  train  and  the  other  end 
of  which  is  adapted  to  engage  and  move  the  sec- 
ond  gear  train  in  a  radial  direction.  Preferably  the 
rotating  arm  includes  a  spring  member  adapted  to 
return  the  arm  to  its  starting  position  and  a  gear 
segment  at  the  said  one  end  of  the  rotating  arm 
which  meshes  with  the  first  gear  train.  The  speed 

governor  may  comprise  a  toothed  lever  adapted  to 
mesh  with  a  gear  on  the  second  gear  train  to 
control  the  speed  of  rotation  of  the  second  gear 
train. 

5  It  will  be  apparent  that,  by  achieving  disen- 
gagement  of  the  second  gear  train  from  the  speed 
governor  by  moving  the  second  gear  train  in  a 
radial  direction  rather  than  an  axial  direction  the 
drive  mechanism  can  be  housed  in  a  substantially 

10  smaller  space  transversely  of  the  toy  vehicle. 
An  embodiment  of  the  present  invention  will 

now  be  described  with  reference  to  the  drawing, 
which  is  an  exploded  perspective  view  of  a  drive 
mechanism  for  a  toy  vehicle. 

15  In  the  drawing  a  drive  mechanism  for  a  toy 
vehicle  is  indicated  generally  at  10.  The  drive 
mechanism  comprises  a  housing  formed  by  two 
outer  walls  11  and  12  and  a  centre  partition  wall 
13.  The  three  walls  11,  12  and  13  are  spaced  apart 

20  but  connected  together  in  a  conventional  manner 
by  spacing  members  which  are  not  shown  in  the 
drawing  for  clarity,  so  as  to  form  two  compartments 
for  the  drive  mechanism. 

An  axle  14  passes  through  the  walls  of  the 
25  housing  1  0  and  gear  1  6  and  is  adapted  to  carry  the 

rear  wheels  of  the  vehicle.  These  are  not  shown 
but  will  be  attached  to  the  axle  14  so  as  to  rotate 
with  the  axle.  Moulded  integrally  with  the  end  wall 
11  is  a  boss  15  adapted  to  house  a  spring  which 

30  acts  as  the  energy  store  means  for  driving  the 
wheels  of  the  vehicle. 

A  first  gear  train  which  is  adapted  to  wind  up 
the  spring  and  impart  driving  motion  to  the  wheels 
as  the  spring  unwinds  comprises  a  gear  16  which 

35  is  mounted  on  the  axle  14  and  which  meshes  with 
a  stepped,  intermediate  spur  gear  17,  a  floating 
gear  18  and  a  gear  wheel  19  which  comprises  an 
outer  gear  20,  a  central  gear  21  and  a  projecting 
spur  22.  The  inner  face  of  the  gear  wheel  19,  which 

40  is  not  shown,  carries  means  which  are  connected 
to  the  spring  within  the  spring  housing  15  so  as  to 
wind  the  spring  up  when  the  gear  wheel  19  is 
rotated  in  one  direction  and  so  as  to  Impart  driving 
rotation  to  the  gear  train  as  the  spring  unwinds. 

45  In  use,  when  the  wheels  of  the  toy  vehicle  are 
rotated  in  a  reverse  direction  the  gear  16  rotates 
the  intermediate  gear  17  in  an  anti-clockwise  direc- 
tion  (as  seen  in  the  drawing)  so  as  to  draw  the 
floating  gear  18  down  into  engagement  with  the 

so  central  gear  21  of  the  gear  wheel  19  thereby  rotat- 
ing  the  gear  wheel  to  wind  up  the  spring.  The 
floating  gear  18  has  an  integrally  moulded  axle  23 
which  rides  in  a  slot  25  in  the  housing  wall  13. 
Thus,  when  the  spring  is  released  so  as  to  unwind 
and  rotate  the  gear  wheel  19  in  the  opposite  driving 

2 
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airecnon,  me  noating  gear  ia  noes  upwardly  out  of 
driving  engagement  with  the  intermediate  gear  17. 
The  outer  gear  20  of  the  gear  wheel  19  then 
meshes  with  a  floating  gear  26  which  in  turn 
meshes  with  the  smaH  gear  on  the  stepped  inter- 
mediate  gear  17  to  drive  the  gear  16  which  is  solid 
with  the  axle  14. 

The  spur  gear  22  which  is  solid  with  the  gear 
wheel  19  extends  through  an  aperture  27  in  the 
partition  wall  13  into  the  compartment  formed  be- 
tween  the  partition  wall  13  and  the  end  wall  12. 
Also  housed  partially  within  this  compartment  is  a 
second  gear  train  comprising  a  gear  30  and  a  gear 
wheel  31  having  inner  and  outer  gears  32  and  33, 
respectively.  A  speed  governor  34,  which  is  shown 
schematically  in  Figure  1,  is  mounted  on  the  axie 
14  for  free  rotation  on  the  axle  and  is  provided  with 
lugs  35  and  36  which  engage  the  outer  gear  33  of 
gear  wheel  31  to  act  as  an  escapement  limiting  the 
speed  of  rotation  of  the  gear  30.  As  gear  33  rotates 
the  lugs  35  and  36  alternately  engage  the  teeth  of 
gear  33  as  lug  35  engages  so  lug  36  disengages. 
This  engaging  and  disengaging  of  one  lug  at  a  time 
slows  down  the  speed  of  rotation  of  the  gear  wheel 
31.  The  gear  30  is  connected  to  a  cylinder  37 
which  extends  through  an  aperture  38  in  the  parti- 
tion  wall  13.  The  cylinder  37  carries  at  its  opposite 
end  a  gear  39  which  meshes  with  the  large  gear  on 
gear  17. 

The  spur  gear  22  is  operativeiy  connected  with 
the  second  gear  train  through  a  release  mechanism 
in  the  form  of  a  rotating  arm  40.  The  arm  40  is 
mounted  intermediate  its  length  for  free  rotation  on 
a  pin  41  which  projects  from  the  partition  wall  13. 
One  end  of  the  arm  40  is  formed  with  a  gear 
segment  42  which  meshes  with  the  gear  22  and 
the  other  end  forms  a  lever  43  which  projects 
Deneath  the  cylinder  36  carrying  the  gear  39.  As 
the  gear  22  rotates  with  the  gear  wheel  19,  the  arm 
40  is  rotated  about  the  pin  41  from  the  position 
shown  in  broken  line  to  the  position  shown  in  full 
ine.  Towards  the  end  of  this  rotational  movement, 
:he  lever  end  43  of  the  arm  40  engages  the  cyl- 
nder  37  and  lifts  it  upwardly  so  as  to  carry  the 
jear  30  out  of  engagement  with  the  gear  31  .  Once 
:his  movement  has  occurred,  the  gear  30  and  gear 
cylinder  39  are  no  longer  constrained  by  the  speed 
joverning  mechanism  34  and  the  first  gear  train 
hen  immediately  starts  to  rotate  at  a  faster  speed 
jnder  the  action  of  the  spring  thereby  driving  the 
wheels  and  the  vehicle  at  an  accelerated  forward 
speed. 

The  arm  40  carries  an  integral  leaf  spring  44 
which  is  urged  against  a  projecting  stop  45  on  the 
aartition  wall  13  as  the  arm  40  is  rotated  and  which 
drms  an  energy  store  to  ensure  that  the  arm  40 
eturns  to  its  starting  position,  shown  in  broken  line. 

In  use,  a  toy  vehicle  incorporating  the  drive 
mechanism  10  is  drawn  backwards  on  a  support 
surface  so  as  to  rotate  the  vehicle  wheels  which 
are  mounted  on  the  axle  14,  thereby  winding  up 

5  the  spring  through  the  first  gear  train  16,  17,  18 
and  19.  The  vehicle  is  then  released  and  the  spring 
drives  the  gear  wheel  19  in  a  forward  direction.  The 
axle  14  and  wheels  of  the  vehicle  are  then  driven 
forwardly  through  the  gears  20,  26,  17  and  16.  At 

10  the  same  time,  however,  the  speed  at  which  these 
gears  can  rotate  to  drive  the  axle  14  is  constrained 
by  the  speed  governor  mechanism  34  acting 
through  the  gears  31  ,  30  and  39  on  the  intermedi- 
ate  gear  17.  As  the  arm  40  is  rotated  by  the  gear 

75  cylinder  22  it  eventually  lifts  the  gear  30  out  of 
engagement  with  the  gear  31  thus  disengaging  the 
gear  30  and  the  gear  39  from  the  speed  governing 
mechanism  and  allowing  the  axle  14  to  be  driven  at 
a  faster  speed  through  the  first  gear  train. 

20  It  will  be  noted  that  the  release  mechanism 
comprising  the  rotating  arm  40  operates  on  the 
cylinder  section  37  of  the  gear  30  to  move  the  gear 
cylinder  in  a  radial  direction  within  limits  defined  by 
the  aperture  38,  rather  than  an  axial  direction, 

25  thereby  minimising  the  space  needed  to  house  the 
gear  trains  within  the  overall  width  of  the  toy  ve- 
hicle.  A  substantial  saving  in  the  transverse  dimen- 
sion  of  the  drive  mechanism  can  thus  be  achieved 
over  known  mechanisms  of  this  kind  enabling  the 

30  drive  mechanism  to  be  housed  in  substantially 
smaller  toy  vehicle  than  was  possible  hitherto  while 
achieving  a  two  speed  drive  effect.  It  will  also  be 
seen  that  the  mechanism  for  achieving  the  speed 
change  is  relatively  simple  but  robust  thereby  en- 

?5  abling  the  drive  mechanism  to  be  produced  at  an 
economic  cost. 

Claims 
to 

1.  A  drive  mechanism  for  a  toy  vehicle  com- 
prising  a  first  gear  train  connected  to  the  wheels  of 
the  vehicle  and  to  an  energy  storage  means  and 
being  adapted  to  wind  up  the  energy  storage 

ts  means  and  then  be  driven  by  a  release  of  energy 
from  the  energy  storage  means  to  drive  the  vehicle 
wheels,  a  second  gear  train  connected  to  the  first 
gear  train,  a  speed  governor  controlling  the  speed 
of  rotation  of  the  second  gear  train  and  thereby  the 

io  speed  of  rotation  of  the  vehicle  wheels  and  a 
release  mechanism  connected  to  the  first  gear 
train,  characterised  in  that  the  release  mechanism 
is  adapted  to  disengage  the  second  gear  train  from 
the  speed  governor  by  moving  the  second  gear 

is  train  in  a  radial  direction,  thereby  enabling  the 
wheels  of  the  vehicle  to  be  driven  directly  by  the 
first  gear  train. 
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2.  A  drive  mechanism  as  claimed  in  claim  1, 
characterised  in  that  the  release  mechanism  com- 
prises  a  rotating  arm  one  end  of  which  is  rotated 
by  the  first  gear  train  and  the  other  end  of  which  is 
adapted  to  engage  and  move  the  second  gear  train  5 
in  a  radial  direction. 

3.  A  drive  mechanism  as  claimed  in  claim  2 
characterised  in  that  the  rotating  arm  includes  a 
spring  member  adapted  to  return  the  arm  to  its 
starting  position.  io 

4.  A  drive  mechanism  as  claimed  in  claim  2  or 
claim  3,  characterised  in  that  the  rotating  arm  has  a 
gear  segment  at  the  said  one  end  which  meshes 
with  the  first  gear  train. 

5.  A  drive  mechanism  as  claimed  in  any  pre-  75 
ceding  claim  characterised  in  that  the  speed  gov- 
ernor  comprises  a  toothed  lever  adapted  to  mesh 
with  a  gear  on  the  second  gear  train  to  control  the 
speed  of  rotation  of  the  second  gear  train. 

6.  A  drive  mechanism  for  a  toy  vehicle  sub-  20 
stantially  as  described  herein  with  reference  to  the 
accompanying  drawing. 
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