
®  J  

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

0 1 9 8   9 4 1  

B 1  

Publication  number: 

EUROPEAN  PATENT  SPECIFICATION 

IntCI.5:  G11  B  1 5 / 6 6 5  Date  of  publication  of  patent  specification:  07.02.90 

Application  number:  85105096.3 

Date  of  filing:  26.04.85 

Magnetic  recording  and  reproducing  apparatus. 

Proprietor:  Matsushita  Electric  Industrial  Co., 
Ltd. 
1006,  OazaKadoma 
Kadoma-shi  Osaka-fu,  571  (JP) 

Date  of  publication  of  application: 
29.10.86  Bulletin  86/44 

Publication  of  the  grant  of  the  patent: 
07.02.90  Bulletin  90/06 

Inventor:  Kuwajima,  Hideki 
56-4,  Kubotacho  Kitashirakawa 
Sakyo-ku  Kyoto  (JP) 

Representative:  Patentanwalte  Leinweber  & 
Zimmermann 
Rosental  7/II  Aufg. 
D-8000  Miinchen  2  (DE) 

Designated  Contracting  States: 
DEFRGB 

References  cited: 
EP-A-0057921 
EP-A-0105501 
DE-B-2719  778 
GB-A-2096  817 
GB-A-2  139  802 

CQ 

0 0  
O> 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person  may 
give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall 
be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been 
paid.  (Art.  99(1  )  European  patent  convention). 

Courier  Press,  Leamington  Spa,  England. 

Q .  
I l l  



EP  0 1 9 8   941  B1 

for  the  pinch  lever  disposed  between  the  plunger 
15  and  the  pinch  lever  16;  numeral  21  a  compres- 
sion  spring  disposed  between  the  holders  19  and 
20;  numeral  22  tape  guides  provided  on  the 

5  cassette  1;  and  numerals  23  and  24  supply  and 
take-up  reels,  respectively,  provided  on  the  cas- 
sette  1. 

Thus,  with  the  prior  arrangement,  separate 
drives  are  used  for  each  of  the  various  means,  that 

w  is,  the  means  for  pulling  out  the  magnetic  tape 
from  the  cassette  and  winding  the  tape  around  the 
magnetic  head  such  that  the  tape  travels  while 
passing  over  the  head,  a  brake  means  (not  shown) 
for  applying  brakes  to  the  reels  in  various  modes 

15  when  the  tape  is  travelling,  and  the  means  for 
pressing  the  pinch  roller  against  the  capstan.  Such 
an  arrangement  realizes  reduction  in  size  of  the 
apparatus  to  a  certain  extent  as  a  result  of  the 
simplification  of  the  mechanism.  However,  further 

20  reduction  in  size  of  the  apparatus  is  unfavorably 
limited  with  the  prior  arrangement.  Additionally, 

'■  the  employment  of  separate  drives  for  the 
respective  means  disadvantageous^  causes  a 
higher  cost  and  an  increase  in  weight  of  the 

25  apparatus  as  a  whole.  On  the  other  hand,  a  prior 
magnetic  recording  and  reproducing  apparatus  in 
which  respective  operating  means  are  actuated  by 
separate  drives  requires  a  disadvantageously 
large  space  to  accommodate  a  mechanism  for 

30  changing  over  the  actuating  means  from  one  to 
another,  which  fact  constitutes  a  great  handicap  in 
the  quest  to  reduce  the  size  of  the  apparatus. 

In  view  of  the  above-described  disadvantages  of 
the  prior  art,  it  is  a  primary  object  of  the  present 

35  invention  to  provide  a  magnetic  recording  and 
reproducing  apparatus  which  is  simple  in  con- 
struction  and  is  small-sized  and  light  weight  to 
realize  a  low  manufacturing  cost. 

A  magnetic  recording  and  reproducing 
40  apparatus  satisfying  these  requirements  is  charac- 

terized  in  the  accompanying  claim. 
The  principles  of  the  present  invention  will 

become  clear  from  the  following  practical  descrip- 
tion  taken  in  conjunction  with  the  accompanying 

45  drawings. 

Description 

The  present  invention  relates  to  a  magnetic 
recording  apparatus  for  recording  or  reproducing 
signals,  said  apparatus  having  a  loading  motor 
coupled  with  a  worm  gear  driving  a  tape  loading 
means  via  intermediate  gears  and  also  driving  an 
operation  mode  change  over  means,  said  tape 
loading  means  effecting  a  tape  loading  action,  in 
which  a  magnetic  tape  wound  on  a  reel  built  in  a 
cassette  is  pulled  out  of  said  cassette  and  caused 
to  travel  while  contacting  a  magnetic  head  instal- 
led  outside  said  cassette,  and  said  operation  mode 
change  over  means  effecting  a  change  over  action 
of  the  operation  modes  of  said  apparatus. 

GB—  A—  2  139  802  discloses  an  apparatus  of  the 
type  mentioned  above  in  which  loading  of  a  tape  is 
accomplished  when  a  loading  ring  is  driven 
through  a  worm  gear,  detection  gear  and  a  two- 
stage  gear  by  a  motor  as  a  drive  source.  Moreover, 
as  the  loading  motor  is  actuated,  the  cam  portion 
of  a  cam  gear  causes  a  change-over  of  operation 
modes  such  as  a  pinching  action  and  braking 
action.  However,  the  use  of  a  cam  gear  for  the 
change-over  of  operation  modes  poses  a  problem 
of  making  it  difficult  to  make  the  apparatus 
compact  and  light  in  weight  since  the  cam  gear 
must  be  large  in  orderto  ensure  a  stroke  of  the  cam 
required  for  the  change-over  of  operation  modes. 

The  arrangement  of  another  prior  magnetic 
recording  and  reproducing  apparatus  will  be 
described  hereinunder  with  reference  to  Figs.  1 
and  2.  First,  when  a  cassette  1  is  loaded,  tape  guide 
posts  2a,  2b,  inclined  posts  3a,  3b  and  a  pinch  roller 
4  are  positioned  inside  the  loop  of  a  magnetic  tape 
5  which  is  passed  in  the  manner  shown  by  the  two- 
dot  chain  line  in  Fig.  1.  Then,  when  the  loading  of 
the  cassette  1  is  detected  by  a  switch  (not  shown), 
a  loading  motor  6  is  rotated,  and  the  rotation  of  the 
motor  6  is  transmitted  to  a  worm  wheel  8  which  is 
meshed  with  a  worm  7,  whereby  a  loading  ring  10 
(see  Fig.  2)  is  rotated  counterclockwise  through  a 
pinion  gear  9.  On  the  other  hand,  a  loading  ring  1  1 
is  rotated  clockwise  by  a  dual  gear  12  which  is 
meshed  with  the  pinion  gear  9.  A  base  13a 
mounting  thereon  the  tape  guide  post  2a  and  the 
inclined  post  3a  thereon  is  connected  to  the 
loading  ring  11  by  a  rod  18a,  while  a  base  13b 
mounting  thereon  the  tape  guide  post  2b  and  the 
inclined  post  3b  is  connected  to  the  loading  ring  10 
by  a  rod  18b.  In  consequence,  the  magnetic  tape  5 
is  gradually  pulled  out  of  the  cassette  1  by  the 
leading  tape  guide  posts  2a  and  2b.  The  magnetic 
tape  5  having  thus  been  pulled  out  is  wound 
around  the  peripheral  surface  of  a  rotary  head 
drum  14  and  is  thereafter  fixed  in  this  position. 
Then,  when  the  operation  mode  is  changed  over  to 
the  recording  or  reproducing  mode,  a  plunger  15  is 
actuated  to  pivot  a  pinch  lever  16  equipped  with 
the  pinch  roller  4  in  the  clockwise  direction, 
thereby  pressing  the  pinch  roller  4  against  a 
capstan  17  to  permit  the  magnetic  tape  5  to  travel 
at  a  constant  speed  for  a  desired  recording  or 
reproducing  operation.  In  the  drawings,  reference 
numerals  19  and  20  respectively  denote  holders 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
Fig.  1  is  a  plan  view  of  a  prior  magnetic  recording 

and  reproducing  apparatus; 
Fig.  2  is  a  side  elevational  view  of  an  essential 

part  of  the  prior  magnetic  recording  and  reproduc- 
ing  apparatus  shown  in  Fig.  1; 

Figs.  3  to  10  inclusive  show  one  embodiment  of 
the  present  invention,  Figs.  3  to  5  being  plan  views 
of  a  magnetic  recording  and  reproducing 
apparatus  according  to  the  invention,  Fig.  6  being 
an  enlarged  perspective  view  of  an  essential  part 
of  the  magnetic  recording  and  reproducing 
apparatus.  Figs.  7  and  8  being  front  and  side 
elevational  views,  respectively,  of  the  driver  sec- 
tion  in  the  magnetic  recording  and  reproducing 
apparatus,  and  Figs.  9  and  10  being  plan  views  of 
blocking  means  and  cancelling  means,  respec- 
tively. 

so 

55 

60 

65 
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as  to  be  rotatable  about  a  shaft  57  secured  to  a 
gear  holder  56  provided  on  the  board  32  as  well 
as  slidable  in  the  axial  direction  of  the  shaft  57. 
Reference  numerals  58  and  59  denote  guide  post 

5  arms  which  respectively  have  tape  guide  posts 
44d  and  44e.  Reference  numeral  60  represents  an 
erasing  head,  while  numeral  61  denotes  a  V- 
stopper  which  serves  to  fix  the  subsidiary  base  50 
when  the  tape  loading  operation  has  been  com- 

m  pleted.  A  cam  gear  62  meshes  with  the  spur  gear 
portion  of  the  gear  54  through  the  pinion  gear  52 
and  an  intermediary  gear  63.  A  guide  post  draw- 
ing  out  rod  64  has  a  rack  portion  adapted  to  mesh 
with  the  pinion  portion  of  the  guide  post  arm  59 

15  and  a  cam  follower  pin  65  corresponding  to  the 
cam  of  the  cam  gear  62.  The  arrangement  is  such 
that  the  cam  gear  62  is  rotated  as  the  gear  54  is 
rotated  in  the  tape  loading  mode  and,  con- 
sequently,  the  guide  post  arm  59  pivots  clockwise 

20  and  s t o p s . .  
The  following  is  a  description  of  operation 

!  switchover  means  for  switching  over  the  oper- 
ation  modes  of  the  apparatus.  A  worm  holder  66 
is  guided  by  the  shaft  57  to  be  slidable  along  the 

25  shaft.  The  worm  holder  66  is  connected  to  an  L- 
shaped  lever  68  which  is  disposed  on  the  board 
32  in  such  a  manner  as  to  be  pivotal  about  a  pivot 
67.  A  main  rod  69  has  a  cam  portion  adapted  to 
switch  over  a  supply  reel  soft  brake  70,  a  take-up 

30  reel  soft  brake  71  and  a  main  brake  72  in  accord- 
ance  with  each  of  the  operation  modes.  The  main 
rod  69  has  a  further  cam  portion  adapted  to 
release  a  tension  regulator  in  a  desired  mode 
which  regulator  applies  a  predetermined  tension 

35  to  the  magnetic  tape  34  in  a  recording  or  repro- 
ducing  operation.  A  pinch  lever  73  has  a  pinch 
roller  74  and  is  pivotal  about  a  pivot  75.  Reference 
numeral  76  designates  a  pinch  roller  pressing 
spring. 

40  Drive  means  for  driving  the  gear  55  will  next  be 
described.  A  reduction  gear  77  comprises  gears 
which  are  coaxially  formed  and  are  different  from 
each  other  in  the  number  of  teeth.  The  reduction 
gear  77  is  meshed  with  the  spur  gear  portion  of 

45  the  gear  55.  A  pulley  78  has  a  gear  portion  and  a 
pulley  portion  coaxial  with  the  gear  portion.  The 
pulley  78  is  meshed  with  the  reduction  gear  77, 
and  is  interlocked  with  a  motor  pulley  81  of  a 
loading  motor  80  through  a  belt  79. 

so  The  following  is  a  description  of  blocking 
means  for  blocking  the  sliding  of  the  gear  55  in 
the  axial  direction  of  the  shaft  57.  A  detent  arm  82 
has  a  detent  roller  83  and  is  provided  coaxial  with 
the  pinion  gear  52  to  be  swingable.  When  the 

55  apparatus  is  in  the  tape  loading  mode,  the  move- 
ment  of  the  worm  holder  66  is  prevented  by  the 
detent  roller  83. 

The  following  is  a  description  of  release  means 
for  cancelling  the  operation  of  the  blocking  means 

60  which  blocks  the  sliding  of  the  gear  55  in  the  axial 
direction  of  the  shaft  57,  and  rotation  blocking 
means  for  preventing  the  rotation  of  the  gear  54. 
A  detent  arm  84  is  pivotal  about  a  pivot  85  and 
has  a  detent  roller  86  which  rotates  contacting  the 

65  inside  surface  of  the  loading  ring  40.  The  detent 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

One  embodiment  of  the  present  invention  will 
be  described  hereinunder  with  reference  to  the 
drawings  (Figs.  3  to  10). 

A  description  will  first  be  made  of  a  tape 
loading  means.  A  cassette  31  is  horizontally 
loaded  and  positioned  on  a  plurality  of  position- 
ing  pins  33  provided  on  a  board  32,  such  as  a 
chassis.  It  is  to  be  noted  that  this  cassette  loading 
operation  causes  a  front  cover  (not  shown)  of  the 
cassette  31  to  be  opened.  With  the  cassette 
loaded,  a  magnetic  tape  34  inside  the  casette  31  is 
passed  in  the  manner  shown  by  the  two-dot  chain 
line  in  Fig.  3.  The  cassette  loading  operation 
further  causes  a  supply  reel  35  and  a  take-up  reel 
36  inside  the  cassette  31  to  be  respectively 
engaged  with  a  supply  reel  plate  37  and  a  take-up 
reel  plate  38  which  are  disposed  on  the  board  32. 
On  the  other  hand,  a  rotary  head  drum  39  is 
disposed  centrally  forwardly  of  the  loaded  cas- 
sette  31  and  is  inclined  by  a  lead  angle  such  that 
the  magnetic  tape  34  coming  out  of  the  rotary 
head  drum  39  is  caused  to  advance  horizontally 
while  keeping  its  plane  perpendicular  to  the  board 
32  upon  completion  of  the  tape  loading  operation. 
A  loading  ring  40  is  disposed  at  the  outer 
periphery  of  the  rotary  head  drum  39  and  at  a 
position  where  the  loading  ring  40  is  eccentric 
with  respect  to  the  rotary  head  drum  39.  An 
internal  gear  41  secured  to  the  board  32  is 
disposed  at  a  position  concentric  with  the  loading 
ring  40.  Reference  numeral  42  denotes  an  internal 
gear  formed  concentric  with  the  internal  gear  41 
and  disposed  on  the  board  32  in  such  a  manner  as 
to  be  slidable  in  the  circumferential  direction.  The 
internal  gear  42  is  constantly  pulled  in  one  direc- 
tion  by  the  action  of  a  spring  43.  A  main  base  45 
having  two  tape  guide  posts  44a  and  44b  for 
guiding  the  magnetic  tape  34  is  disposed  above 
the  loading  ring  40  (see  Fig.  6).  The  main  base  45 
is  connected  to  the  loading  ring  40  through  a 
connecting  rod  46.  Further,  hooks  47  provided  on 
the  main  base  45  are  movably  engaged  with  a 
loading  guide  48  which  is  formed  along  the  lead 
on  the  rotary  head  drum  39.  A  subsidiary  base  50 
having  a  tape  guide  post  44c  and  an  inclined  post 
49  is  disposed  between  the  loading  ring  40  and 
the  internal  gear  41.  A  planetary  gear  51  is 
rotatably  mounted  on  the  lower  side  of  the  sub- 
sidiary  base  50,  and  comprises  gears  which  are 
concentrically  formed  and  are  different  from  each 
other  in  the  number  of  teeth.  The  gear  of  the 
planetary  gear  51  having  fewer  teeth  is  meshed 
with  the  loading  ring  40,  the  gear  of  the  planetary 
gear  51  having  larger  number  of  teeth  is  meshed 
with  the  internal  gear  41. 

The  loading  ring  40  is  meshed  through  a  pinion 
gear  52  with  a  gear  54  which  is  rotatable  about  a 
shaft  53  and  has  a  worm  wheel  portion  and  a  spur 
gear  portion  formed  concentric  with  the  worm 
wheel  portion.  The  gear  54  is  further  meshed  with 
a  gear  55  which  has  a  worm  portion  and  a  spur 
gear  portion  coaxially  formed  with  the  worm 
portion.  The  gear  55  is  mounted  in  such  a  manner 
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post  49,  the  tension  post  91  and  the  pinch  roller  74 
are  positioned  inside  the  loop  of  the  magnetic 
tape  34  which  is  passed  in  the  manner  shown  by 
the  two-dot  chain  line  in  Fig.  3.  When  the  loading 

5  of  the  cassette  31  is  detected  by  the  switch,  the 
loading  motor  80  shown  in  Figs.  7  and  8  is  rotated 
forwardly,  and  the  rotation  of  the  motor  80  is 
transmitted  to  the  gear  55  after  being  decelerated 
by  the  pulley  78  and  the  reduction  gear  77.  At  this 

10  time,  the  gear  55  is  prevented  by  the  detent  arm 
82  from  moving  in  the  axial  direction  of  the  shaft 
57.  For  this  reason,  the  rotation  of  the  gear  55  is 
transmitted  to  the  gear  54,  whereby  the  loading 
ring  40  is  drivingly  rotated  clockwise  through  the 

is  pinion  gear  52.  As  a  result,  the  magnetic  tape  34  is 
passed  round  the  leading  tape  guide  post  44a  and 
is  then  gradually  pulled  out  of  the  cassette  31  as 
the  tape  guide  post  44a  moves.  The  magnetic 
tape  34  thus  pulled  out  is  gradually  wound 

20  around  the  peripheral  surface  of  the  rotary  head 
drum  39  in  the  clockwise  direction.  On  the  other 

i  hand,  in  synchronism  with  the  clockwise  rotation 
of  the  loading  ring  40,  the  tape  guide  post  44c  and 
the  inclined  post  49  which  are  disposed  on  the 

25  subsidiary  base  50  are  moved  clockwise  at  a 
lower  speed  by  the  action  of  the  planetary  gear  51 
and  the  internal  gear  41  than  that  of  the  loading 
ring  40.  When  the  leading  tape  guide  post  44a 
reaches  the  position  shown  in  Fig.  4,  the  tape 

30  guide  post  44c  also  reaches  the  position  shown  in 
Fig.  4.  Then,  the  tape  guide  post  44a  is  fixed  by 
the  resilient  force  of  the  compression  spring  96 
shown  in  Fig.  6.  On  the  other  hand,  the  tape  guide 
post  44c  is  fixed  by  the  V-stopper  61  .  Thereafter, 

35  the  rotation  of  the  loading  ring  40  is  transmitted 
to  the  internal  gear  42  through  the  planetary  gear 
51  to  expand  the  spring  43,  thereby  fixing  the  tape 
guide  post  44c.  On  the  other  hand,  the  tape  guide 
post44d  abuts  against  the  lever  portion  58a  of  the 

40  guide  post  arm  58  and  the  head  portion  of  the 
tape  guide  post  44c  when  the  tape  guide  post  44c 
comes  close  to  the  position  shown  in  Fig.  4.  When 
the  tape  guide  post  44c  is  fixed  by  the  V-stopper 
61,  the  guide  post  arm  58  is  pivoted  counterclock- 

45  wise  and  is  fixed  at  a  predetermined  position. 
When  the  rotation  of  the  gear  54  causes  rotation 
of  the  cam  gear  62  and  the  guide  post  drawing  out 
rod  64  is  moved  by  the  cam  of  the  cam  gear  62  to 
rotate  the  guide  post  arm  59  anti-clockwise, 

so  thereby  fixing  the  tape  guide  post  44c,  the  tape 
guide  post  44e  is  stopped  and  fixed  at  that 
position.  When  the  loading  ring  40  has  been 
rotated  to  a  position  where  the  springs  43  and  96 
fully  bias  their  respective  tape  guide  posts,  the 

55  detent  roller  86  enters  the  cam  groove  40a  of  the 
loading  ring  40  as  shown  in  Fig.  10,  whereby  the 
rotation  of  the  loading  ring  40  is  suspended  and 
the  loading  ring  40  is  locked  at  that  position.  At 
this  time,  the  worm  holder  66  is  released  from  the 

60  state  wherein  the  detent  roller  83  prevents  the 
holder  from  sliding,  as  described  above.  Con- 
sequently,  by  virtue  of  the  screw  effect  of  the 
gears  54  and  55,  the  gear  55  is  actuated  to  slide  in 
the  direction  of  the  arrow  Q  shown  in  Fig.  10.  As  a 

65  result,  the  main  rod  69  is  moved  rightwardly  (in 

arm  84  is  constantly  biased  by  a  detent  spring  87 
such  as  to  pivot  in  the  clockwise  direction.  Fur- 
ther,  a  pivot  88  for  the  detent  roller  86  corre- 
sponds  to  a  slit  portion  82a  formed  in  the  detent 
arm  82.  Thus,  as  shown  in  Fig.  10,  when  the  tape 
loading  operation  is  started  and  the  loading  ring 
40  is  rotated  to  a  position  where  the  tape  loading 
operation  is  completed,  the  detent  roller  86  enters 
a  cam  groove  40a  provided  on  the  loading  ring  40, 
whereby  the  loading  ring  40  is  fixed.  As  a  result, 
the  pinion  gear  52  and  the  gear  54  are  also  fixed. 
On  the  other  hand,  the  detent  arm  82  which  is 
interlocked  with  the  detent  arm  84  pivots  counter- 
clockwise,  thereby  allowing  the  worm  holder  66 
to  move. 

The  tension  regulator  section  will  now  be 
described.  A  tension  arm  89  is  disposed  in  such  a 
manner  as  to  pivot  about  a  pivot  90.  A  tension 
post  91  is  adapted  to  detect  the  tape  tensioning  by 
contacting  the  magnetic  tape  34  when  it  is  travel- 
ling.  A  tension  band  92  is  wound  around  the 
supply  reel  plate  37  such  as  to  apply  a  predeter- 
mined  tape  tension  to  the  magnetic  tape  34  when 
it  is  travelling.  A  sector  gear  93  is  disposed  in  such 
a  manner  as  to  pivot  about  a  pivot  94.  The  sector 
gear  93  has  a  gear  portion  adapted  to  mesh  with  a 
gear  portion  of  the  tension  arm  89,  and  cam  pins 
95a  and  95b  which  correspond  to  respective  cam 
portions  of  the  main  rod  69.  Both  ends  of  the 
tension  band  92  are  pivotally  attached  to 
respective  portions  of  the  sector  gear  93  which 
portions  are  differently  distant  from  the  pivot  94, 
whereby  the  braking  torque  applied  by  the  ten- 
sion  band  92  in  a  recording  or  reproducing  oper- 
ation  is  made  larger  than  the  braking  torque 
applied  by  the  tension  band  92  in  a  reverse 
reproducing  operation.  With  the  prior  arrange- 
ment,  one  end  of  the  tension  band  92  is  secured 
to  the  board  32  and,  therefore,  when  a  reverse 
reproducing  operation  is  performed  with  such 
arrangement,  the  tension  band  92  bites  into  the 
supply  reel  plate  37,  so  that  the  supply  reel  plate 
37  can  not  be  rotated  to  wind  the  magnetic  tape 
34  therearound.  For  this  reason,  it  has  conven- 
tionally  been  necessary  to  forcibly  release  the 
tension  band  92  in  a  reverse  reproducing  oper- 
ation,  so  that  with  the  prior  arrangement  it  has 
therefore  been  necessary  to  provide  a  mode 
which  is  different  from  the  recording  and  repro- 
ducing  mode.  However,  with  the  arrangement  in 
accordance  with  this  embodiment  the  tension 
band  92  can  be  prevented  from  biting  into  the 
supply  reel  plate  37  when  it  is  rotated  counter- 
clockwise  in  a  reverse  reproducing  operation. 
Thus,  it  is  advantageously  possible  in  the 
apparatus  of  the  invention  to  eliminate  the  need 
of  providing  a  reverse  reproducing  mode  as  is 
required  for  the  conventional  apparatus. 

The  following  is  a  description  of  the  operation 
of  the  magnetic  recording  and  reproducing 
apparatus  constructed  as  above  in  accordance 
with  this  embodiment. 

The  tape  loading  operation  will  first  be 
described.  When  the  cassette  31  is  loaded,  the 
leading  tape  guide  posts  44a  to  44f,  the  inclined 
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loading  motor  80  either  forwardly  or  backwardly 
and  is  accomplished  by  the  mechanism  incor- 
porating  the  worm  and  the  worm  wheel  which  are 
relatively  small  in  size. 

It  is  to  be  noted  that  it  is  possible  to  readily 
arrange  the  means  for  detecting  the  fact  that  the 
mode  has  been  changed  over  from  the  stop  mode 
to  the  fast  forward  or  rewinding  mode  by  the  use 
of,  for  example,  a  switch  (not  shown)  which  is 
actuated  by  a  projection  formed  on  the 
changeover  rod. 

According  to  this  embodiment,  as  described 
above,  the  tape  loading  operation  and  the  oper- 
ation  of  changing  over  the  operation  modes  of  the 
apparatus  are  realized  by  a  single  drive  source 
with  a  simple  arrangement  by  employing  the 
drive  mechanism  constituted  by  the  gears  54  and 
55. 

As  described  above,  the  present  invention 
advantageously  makes  it  possible  to  simplify  the 
arrangement  of  the  apparatus  andto  reduce  the 
size  and  weight  thereof.  Further,  according  to  the 
invention,  the  operation  of  changing  over  the 
operation  modes  of  the  apparatus  is  rapidly  and 
smoothly  effected  by  virtue  of  the  sliding  motion 
of  the  first  gear.  By  virtue  of  this  advantageous 
effect,  it  is  conveniently  possible  to  perform  the 
braking  operation  effected  by  the  main  brake  at  a 
satisfactorily  high  speed  without  complicating  the 
mechanism.  Furthermore,  the  employment  of  the 
drive  mechanism  comprising  the  first  and  second 
gears  makes  it  possible  for  a  single  drive  source 
to  realize  both  the  tape  loading  operation  and  the 
operation  of  changing  over  the  operation  modes 
of  the  apparatus  with  a  simple  arrangement. 

Claim 

A  magnetic  recording  and  reproducing 
apparatus  for  recording  or  reproducing  signals, 
said  apparatus  having  a  loading  motor  coupled 
with  a  worm  gear  (55)  driving  a  tape  loading 
means  (40,  46,  48,  52,  96)  via  intermediate  gears 
and  also  driving  an  operation  mode  changeover 
means  (66),  said  tape  loading  means  (40,  46,  48, 
52,  96)  effecting  a  tape  loading  action,  in  which  a 
magnetic  tape  (34)  wound  on  a  reel  built  in  a 
cassette  (31)  is  pulled  out  of  said  cassette  and 
caused  to  travel  while  contacting  a  magnetic  head 
installed  outside  said  cassette  (31),  and  said 
operation  mode  change  over  means  (66)  effecting 
a  change  over  action  of  the  operation  modes  of 
said  apparatus,  characterized  by  a  first  shaft  (57) 
provided  on  a  board,  said  worm  gear  (55)  being 
provided  in  a  manner  as  to  be  rotatable  about 
said  first  shaft  (57)  as  well  as  to  be  slidable  in  the 
axial  direction  thereof;  a  worm  wheel  (54) 
arranged  to  mesh  with  said  worm  gear  (55)  and 
rotatable  about  a  second  shaft  (53)  provided  on 
said  board  for  driving  said  tape  loading  means 
(40,  46,  48,  52,  96);  first  preventing  means  (83)  for 
preventing  said  worm  gear  (55)  from  sliding 
axially  of  said  first  shaft  (57);  release  means  (82) 
for  releasing  said  worm  gear  (55)  from  the  state  in 
which  it  is  prevented  by  said  first  preventing 

the  direction  of  the  arrow  P)  and  the  tension  arm 
89  is  moved  to  the  position  shown  in  Fig.  4, 
whereby  the  main  brake  72  brakes  the  take-up 
reel  plate  38  and  the  supply  reel  plate  37.  At  this 
time,  the  completion  of  the  tape  loading  oper-  5 
ation  is  detected  by  the  switch,  and  the  rotation  of 
the  loading  motor  80  is  suspended.  Thus,  the  tape 
loading  operation  is  completed. 

The  pinch  roller  pressing  operation  will  now  be 
described.  As  the  loading  motor  80  is  further  w 
rotated  forwardly  after  the  completion  of  the 
above-described  tape  loading  operation,  the  gear 
55  is,  as  shown  in  Fig.  5,  further  moved  in  the 
direction  of  the  arrow  Q  by  the  screw  effect  of  the 
gears  54  and  55,  whereby  the  pinch  roller  74  is  15 
pressed  against  a  capstan  97.  Thus,  the  reproduc- 
ing  or  recording  mode  is  established.  On  the 
other  hand,  the  fast  forward  mode  and  the 
rewinding  mode  are  caused  by  sliding  the  gear  55 
to  be  set  between  the  tape  loading  completion  20 
mode  and  the  pinch  roller  pressing  mode. 

It  is  to  noted  that,  in  the  drawings,  reference  ! 
numerals  44g  and  44h  denote  tape  guide  posts, 
98  a  reel  motor,  and  99  an  idler. 

The  changeover  between  the  operation  modes  25 
will  now  be  described  in  detail.  When  the  cassette 
31  is  loaded  after  the  power  source  for  the 
apparatus  has  been  turned  on,  or  when  the  power 
source  is  turned  on  after  the  cassette  31  has  been 
loaded,  the  switch  for  detection  of  cassette  load-  30 
ing  generates  an  output  to  rotate  the  loading 
motor  80  forwardly,  whereby  the  tape  loading 
operation  is  performed  as  described  above.  Dur- 
ing  this  tape  loading  operation,  when  the  loading 
ring  40  reaches  a  predetermined  position,  it  is  35 
locked.  As  the  loading  motor  80  is  continuously 
rotating,  the  gear  55  slides  in  the  direction  of  the 
arrow  Q,  whereby  the  main  brake  72  is  actuated 
as  described  above.  Thereafter,  the  rotation  of  the 
loading  motor  80  is  suspended,  and  the  tape  40 
loading  operation  is  completed.  This  is  the  stop 
mode  (see  Fig.  4). 

The  reproducing  mode  and  the  recording  mode 
are  realized  by  further  forwardly  rotating  the 
loading  motor  80  from  the  stop  mode  so  that  the  45 
gear  55  is  further  caused  to  slide  in  the  direction 
of  the  arrow  Q  and  the  pinch  roller  74  is  pressed 
against  the  capstan  97  and  further  the  main  brake 
72  is  released  (see  Fig.  5). 

The  modes  for  feeding  a  tape  at  high  speed,  so 
that  is,  the  so-called  fast  forward  and  rewinding 
modes,  are  realized  by  reversing  the  loading 
motor  80  from  the  stop  mode  such  that  the  gear 
55  is  moved  from  the  position  shown  in  Fig.  10  in 
the  direction  of  the  arrow  Q'  (it  is  to  be  noted  that  55 
the  loading  ring  40  is  maintained  in  the  locked 
state),  thereby  separating  the  pinch  roller  74  from 
the  capstan  97. 

In  other  words,  with  the  above-described 
mechanism,  the  reproducing  (or  recording)  mode  60 
or  a  high-speed  feed  mode  is  reached  via  the  state 
in  which  the  tape  loading  operation  is  completed 
(the  stop  mode).  A  major  feature  of  the  present 
invention  resides  in  that  the  changeover  between 
these  operation  modes  is  realized  by  rotating  the  65 
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Schneckenrad  (54)  an  einerVerdrehung  gehindert 
ist;  wobei  die  Betriebsart-Umschalteinrichtung 
(66)  durch  die  Bewegung  der  Schnecke  (55)  in 
Axialrichtung  der  ersten  Weile  (57)  betatigbar  ist, 

5  um  die  Betriebsarten  des  Gerates  umzuschalten. 

Revendication 

Appareil  d'enregistrement  et  de  reproduction 
w  magnetique  pour  I'enregistrement  ou  la  reproduc- 

tion  de  signaux,  cet  appareil  comportant  un 
moteur  de  chargement  accouple  a  une  vis  sans  fin 
(55)  qui  entratne  des  moyens  de  chargement  de  la 
bande  (40,  46,  48,  52,  96)  avec  interposition  de 

15  roues  intermediates  et  qui  entratne  egalement  des 
moyens  de  commutation  de  mode  de  fonctionne- 
ment  (66),  lesdits  moyens  de  chargement  de  la 
bande  (40,  46,  48,  52,  96)  effectuant  une  operation 
de  chargement  de  la  bande  dans  laquelle  une 

20  bande  magnetique  (34)  enroulee  sur  une  bobine 
contenue  dans  une  cassette  (31)  est  sortie  de  cette 

'  cassette  et  amenee  a  se  deplacer  en  prenant 
contact  avec  une  tete  magnetique  disposee  a 
I'exterieur  de  ladite  cassette  (31  ),  et  lesdits  moyens 

25  de  commutation  de  mode  de  fonctionnement  (66) 
effectuant  une  operation  de  commutation  des 
modes  de  fonctionnement  de  I'appareil,  caracte- 
rise  par  un  premier  arbre  (57)  monte  sur  une 
plaque,  ladite  vis  sans  fin  (55)  etant  montee  de 

30  maniere  a  pouvoir  tourner  autour  de  ce  premier 
arbre  (57),  ainsi  qu'a  pouvoir  glisser  dans  la  direc- 
tion  axiale  de  celui-ci;  une  roue  a  denture  helicoT- 
dale  (54)  disposee  de  facon  a  etre  en  prise  avec 
ladite  vis  sans  fin  (55)  et  a  pouvoir  tourner  autour 

35  d'un  second  arbre  (53)  monte  sur  ladite  plaque, 
pour  entratner  lesdits  moyens  de  chargement  de  la 
bande  (40,  46,  48,  52,  96);  des  premiers  moyens 
d'entrave  (83)  pour  empecher  ladite  vis  sans  fin 
(55)  de  glisser  dans  la  direction  axiale  dudit  pre- 

40  mier  arbre  (57);  des  moyens  de  liberation  (82)  pour 
liberer  ladite  vis  sans  fin  (55)  de  I'etat  dans  lequel 
elle  est  dans  I'impossibilite,  sous  faction  desdits 
premiers  moyens  d'entrave  (83),  de  glisser  dans  la 
direction  axiale  dudit  premier  arbre  (57),  apres  que 

45  ladite  bande  magnetique  (34)  a  ete  tiree  hors  de 
ladite  cassette  (31)  jusqu'a  une  position  dans 
laquelle  ladite  bande  magnetique  a  la  latitude  de 
se  deplacer  en  prenant  contact  avec  ladite  tete 
magnetique  disposee  a  I'exterieur  de  ladite  cas- 

50  sette;  des  seconds  moyens  d'entrave  (40a,  86) 
pour  empecher  la  rotation  de  ladite  roue  a  denture 
helicoidale  (54),  de  telle  facon  qu'apres  la  libera- 
tion  de  ladite  vis  sans  fin  (55),  la  rotation  de  ladite 
roue  a  denture  helicoidale  (54)  soit  empechee,  ce 

55  qui  amene  ladite  vis  sans  fin  (55)  a  glisser  axiale- 
ment  sur  ledit  premier  arbre  (57)  en  consequence 
de  la  rotation  forcee  de  cette  vis  sans  fin  (55)  sous 
I'action  du  moteur  de  chargement  (80),  tandis  que 
la  roue  a  denture  helicoidale  (54)  est  dans  I'impos- 

60  sibilite  de  tourner;  lesdits  moyens  de  commutation 
de  mode  de  fonctionnement  (66)  etant  agences  de 
facon  a  etre  actionnes  par  le  mouvement  de  ladite 
vis  sans  fin  (55)  dans  la  direction  axiale  dudit 
premier  arbre  (57),  pour  commuter  les  modes  de 

65  fonctionnement  de  I'appareil. 

means  (83)  from  sliding  axially  of  said  first  shaft 
(57),  after  said  magnetic  tape  (34)  is  pulled  out  of 
said  cassette  (31)  to  a  position  where  said  mag- 
netic  tape  is  permitted  to  travel  while  contacting 
said  magnetic  head  provided  outside  said  cas- 
sette;  second  preventing  means  (40a,  86)  for  pre- 
venting  the  rotation  of  said  worm  wheel  (54) 
whereby  after  releasing  of  said  worm  gear  (55)  the 
rotation  of  said  worm  wheel  (54)  being  prevented 
so  as  to  cause  said  worm  gear  (55)  to  slide  axially 
on  said  first  shaft  (57)  due  to  the  forced  rotation  of 
said  worm  gear  (55)  by  the  loading  motor  (80) 
while  the  worm  wheel  (54)  is  prevented  from 
rotation;  said  operation  mode  change  over  means 
(66)  being  adapted  to  be  driven  by  the  movement 
of  said  worm  gear  (55)  in  the  axial  direction  of  said 
first  shaft  (57)  and  for  changing  over  operation 
modes  of  said  apparatus. 

Patentanpruch 

Magnetisches  Aufzeichnungs-  und  Wiederga- 
begerat  zur  Aufzeichnung  oder  Wiedergabe  von 
Signalen,  das  einen  mit  einer  Schnecke  (55) 
gekuppelten  Vorschubmotor  hat,  die  iiber 
Zwischenrader  eine  Bandvorschubeinrichtung 
(40,  46,  48,  52,  96)  und  eine  Betriebsart-Umschalt- 
einrichtung  (66)  antreibt,  wobei  die  Bandvorschu- 
beinrichtung  (40,  46,  48,  52,  96)  einen  Bandvor- 
schubvorgang  bewirkt,  bei  dem  ein  Magnetband 
(34),  das  auf  eine  in  eine  Kassette  (31)  eingebaute 
Spule  aufgewickelt  ist,  aus  der  Kassette  herausge- 
zogen  und  bewegt  wird,  wahrend  es  mit  einem 
auBerhalb  der  Kassette  (31)  angeordneten 
Magnetkopf  in  Beriihrung  steht,  und  wobei  die 
Betriebsart-Umschalteinrichtung  (66)  einen 
Umschaltvorgang  der  Betriebsarten  des  Gerates 
bewirkt,  gekennzeichnet  durch  eine  auf  einer 
Platte  angeordnete  erste  Welle  (57),  wobei  die 
Schnecke  (55)  deratt  ausgebildet  ist,  dalS  sie  um 
diese  erste  Welle  (57)  sowohl  verdrehbar  als  auch 
in  Axialrichtung  derselben  verschiebbar  ist;  ein 
Schneckenrad  (54),  das  mit  der  Schnecke  (55) 
kammt  und  um  eine  auf  der  Platte  angeordnete 
zweite  Welle  (53)  drehbar  ist,  um  die  Bandvor- 
schubeinrichtung  (40,  46,  48,  52,  96)  anzutreiben; 
eine  erste  Sperreinrichtung  (83),  um  eine  Axialbe- 
wegung  der  Schnecke  (55)  auf  der  ersten  Welle 
(57)  zu  verhindern;  eine  Freigabeeinrichtung  (82), 
um  die  Schnecke  (55)  aus  dem  Zustand  zu 
befreien,  in  der  sie  durch  die  erste  Sperreinrich- 
tung  (83)  an  einer  Axialbewegung  auf  der  ersten 
Welle  (57)  gehindert  ist,  nachdem  das  Magnet- 
band  (34)  aus  der  Kassette  (31)  heraus  an  eine 
Stelle  gezogen  wurde,  wo  sich  das  Magnetband 
bewegen  kann,  wahrend  es  mit  dem  auBerhalb 
der  Kassette  angeordneten  Magnetkopf  in  Beriih- 
rung  steht;  eine  zweite  Sperreinrichtung  (40a,  86), 
um  eine  Verdrehung  des  Schneckenrades  (54)  zu 
verhindern,  wodurch  nach  der  Freigabe  der 
Schnecke  (55)  die  Verdrehung  des  Schneckenra- 
des  (54)  verhindert  wird,  damit  die  Schnecke  (55) 
auf  der  ersten  Welle  (57)  axial  bewegt  wird  infolge 
der  durch  den  Vorschubmotor  (80)  erzwungenen 
Verdrehung  der  Schnecke  (55),  wahrend  das 
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