
TAPE LOADING MECHANISM              The present invention relates to a tape
loading 



mechanism, and more particularly to a pinch roller drive  mechanism to
guide a magnetic tape.          FIG.1 is an oblique view of the
constitution of a pinch  roller unit of the prior art. In FIG.1, numeral 1
denotes a  pinch roller member which has a pinch roller 10 with which a
magnetic tape is brought into contact, an L-shaped base 11  to hold the
pinch roller 10, a hollow shaft 11a located at  the center of the base 11,
a rotary shaft 11b of the pinch  roller 10 located at one end of the base
11, a U-shaped hook  11c located at the other end and a contact face 11d
located  



at the opposite side of the hook 11c.       Numeral 2 denotes a rotary
member to rotate the pinch  roller member 1. The rotary member 2 has a hole
20a through  which the hollow shaft 11a of the pinch roller member 1 is
inserted, a projection 20b with which the contact face 11d  comes in
contact so as to prevent the pinch roller member 1  from rotating beyond a
specified amount, hooks 20c and 20d,                                1



a projection 20e and a contact face 20f. A spring 4 is  provided to link
the hook 20c to the hook 11c of the pinch  roller member 1, so that the
force to press the pinch roller  10 against a capstan shaft is imparted to
the pinch roller  member 1. The capstan shaft is made to rotate by a
capstan  motor which supplies the force to drive the magnetic tape to  run.
Numeral 3 denotes a sliding member which causes the  pinch roller member 1
and the rotary member 2 to slide in 



the direction along the shaft, and has a hole 30a through  which the hollow
shaft 11a of the pinch roller member 1 is  inserted, a hook 30b, a
projection 30c to slide along a cam  groove of a cam to be described later,
and a contact face  30d. A spring 5 is provided to link the hook 30b to the
hook  20d of the rotary member 2, so that the force to pull the  pinch
roller 10 away from the capstan shaft is imparted to  the pinch roller
member 1. The pinch roller member 1, the  rotary member 2 and the sliding
member 3 constitute the  pinch roller unit.       FIG.2 is a plan view and
a side view of the cam of the  prior art. In FIG.2, numeral 6 denotes a cam
having a hole 



60f which penetrates through the cam in the direction of the  axis thereof,
and helical cam grooves 60a, 60b and 60c are  cut thereon and a rim 60d and
a gear 60e are provided below  the cam grooves 60a, 60b and 60c. A cam
follower 30c of the                               2             



sliding member 3 slides along the cam grooves 60a, 60b and  60c.       Now
the operation of the pinch roller unit having such  a constitution as
described above in a magnetic  recording/reproducing apparatus will be
described. FIG.3 and  FIG.4 are schematic plan views of a tape drive system
of an  ordinary magnetic recording/reproducing apparatus. FIG.3  shows the
state before loading and FIG.4 shows the state  after loading. As shown in
FIG.3, a magnetic tape 9 is set  in the magnetic recording/reproducing
apparatus, and a guide  pole 7 is moved in the direction of arrow 18c by a
loading  



motor not shown in the drawing, thereby drawing the magnetic  tape 9 toward
a rotary drum 16 (as shown with a broken line  9a). Then guide rollers 15
comprising rollers 15a and guide  poles 15b draw the magnetic tape 9 in the
directions of  arrows 18a and 18b and wind it around the rotary drum 16 as
shown in FIG.4.       The operation of the pinch roller during the loading
of  the magnetic tape 9 will be described below. As shown in  FIG.3, a
rotary shaft 12a and a rotary shaft 12b are  provided near the capstan
shaft 8 and the hollow shaft 11a  of the pinch roller unit is set movably
in the rotary shaft  12a, while a rim member 6 is set movably in the rotary
shaft  



12b. As the cam 6 is driven by the loading motor to rotate
counterclockwise and the cam follower 30c of the sliding
3                member 3 slides along the cam grooves 60a and 60b, the
pinch  



roller unit moves sliding downward. FIG.5 is a partially  sectional view of
the state of the pinch roller unit during  the sliding motion. When the cam
follower 30c reaches the  cam groove 60c, the downward movement stops. Then
as the  projection 20e of the rotary member 2 rotates clockwise  along the
rim 60d of the cam 6, the spring 4 pulls the pinch  roller member 1,
thereby rotating the rotary member 2 and  the pinch roller member 1
clockwise. At this time, the  spring 5 is stretched.       As the pinch
roller member 1 rotates clockwise as  described above, the pinch roller 10
moves toward and comes  in contact with the capstan shaft 8. Then the pinch
roller  



member 1 is locked and only the rotary member 2 rotates  clockwise so as to
stretch the spring 4. The resilient force  of the spring 4 imparts pressing
force to the pinch roller  10, and thus the loading operation is completed.
When unloading, the cam 6 is driven by the loading  motor to rotate
clockwise, so that the sliding member 3  rotates counterclockwise to
contract the spring 5. The  contracting force of the spring 5 causes the
pinch roller  member 1 to rotate counterclockwise, thereby contracting the
spring 4 and rotating the rotary member 2 counterclockwise.  Thus, the
pinch roller 10 is moved away from the capstan  shaft 8.  



4                    The reason for the pinch roller 10 to move away from
the capstan shaft 8 is because contracting force of the  stretched spring 4
drives the pinch roller member 1 to  



rotate counterclockwise. The pinch roller 10, however,  occasionally does
not move away from the capstan shaft 8  smoothly due to the loading force
of the spring 4. The  magnetic tape 9 is damaged in such a case.
Also, the cam follower 30c occasionally does not slide  smoothly along the
cam groove 60b when the pinch roller unit  moves sliding as shown in FIG.5.
This is because the weight  of the pinch roller unit on the cam follower
30c side and  that on the pinch roller 10 side is not well balanced, and
because the cam and the pinch roller unit are linked via the  cam follower
30c alone. In case the cam follower 30c does  not slide smoothly along the
cam groove 60b, there is a  



possibility of the cam follower 30c coming off the cam  groove 60b.
The present invention has been devised in order to  solve the above
problems. One object of the invention is to  provide a tape loading
mechanism wherein a pinch roller unit  slides along a cam groove smoothly
during the  loading/unloading operation, and another object of the
invention is to provide a magnetic reproducing apparatus  wherein a pinch
roller is completely moved away from a                              5  



-6-                     The tape loading mechanism of the invention
comprises:                 a capstan shaft against which a magnetic tape is
pressed when said tape is in a loaded state;                 a pinch roller
to guide said magnetic tape to the       peripheral surface of said capstan
shaft and press said       magnetic tape thereto;                 a pinch
roller unit for supporting said pinch       roller, said pinch roller unit
being rotatable around an       axis in such a direction that said pinch
roller moves       toward/away from said capstan shaft, said pinch roller
unit       including a cam follower, a first sliding face and a second
sliding face; and                a cam rotatable around its axis and having
a 



helical groove in which said cam follower slides, and a       first rim,
formed on the peripheral surface of said cam in       order to make said
pinch roller unit rotate, said first       sliding face being adapted to
slide along said first rim in       such a direction that said pinch roller
moves toward said       capstan shaft,                said cam further
comprising:                a second rim formed on the peripheral surface
thereof in order to make said pinch roller unit rotate,       said second
sliding face being adapted to slide along said       second rim in such a
direction that said pinch roller moves       away from said capstan shaft.
Consequently, because the second sliding face       slides along the second
rim of the cam in such a direction       as the pinch roller moves away
from the capstan shaft,       rotating force is imparted to the pinch
roller unit to make       the pinch roller move completely away from the
capstan       shaft.                Preferably, said helical groove is
formed on the      peripheral surface of said cam, and said cam is
rotatable      in order to make said pinch roller unit rotate and move in
the axial direction, and wherein said pinch roller unit   



-7-  includes a guide member for guiding said cam follower along said
helical groove.           Preferably said guide member is of a cylindrical
shape so as to surround said cam.           The above and further objects
and features of the invention will more fully be apparent from the
following detailed description of an exemplary embodiment and the
accompanying drawings, in which:           Fig. 1 is an oblique view of the
constitution of a pinch roller unit of the prior art.           Fig. 2 is a
plan view and a side view of a cam structure of the prior art.
Fig. 3 is a schematic plan view of a tape drive system of an ordinary
magnetic recording/reproducing apparatus before loading.           Fig. 4
is a schematic plan view of the tape drive 



system of the ordinary magnetic recording/reproducing apparatus after
loading.                     FIG.5 is a partially sectional view of the
pinch roller  unit of the prior art during its sliding motion.       FIG.6
is an oblique view of a pinch roller unit of the  invention. 



FIG.7 is a plan view and a side view of a cam structure  of the invention.
FIG.8 is a partially sectional view of the pinch roller  unit of the
invention during its sliding motion.           The invention will be
described in detail below with  reference to the drawings illustrative of
the preferred  embodiments.       FIG.6 is an oblique view of the
constitution of a pinch  roller unit of the invention. In FIG.6, numeral 1
denotes a  pinch roller member provided with a pinch roller 10 with 



which a magnetic tape is brought into contact, an L-shaped  base 11 to hold
the pinch roller 10, a hollow shaft 11a  located at the center of the base
11, a rotary shaft 11b of  the pinch roller 10 located at one end of the
base 11, a U-  shaped hook 11c located at the other end and a contact face
11d located at the opposite side of the hook 11c.       Numeral 2 denotes a
rotary member to rotate to the  pinch roller member 1. The rotary member 2
has a hole 20a  through which the hollow shaft 11a of the pinch roller



member 1 is inserted, a projection 20b with which the  contact face 11d
comes in contact so as to prevent the pinch  roller member 1 from rotating
beyond a specified amount,  hooks 20c and 20d, a first projection 20e, a
second pro-  jection 20f and a contact face 20f. When the rotary member 2
rotates around the hole 20a, a first sliding face 20ef which  becomes the
inner peripheral surface of the first projection  20e and a second sliding
face 20gf which becomes the inner 



peripheral surface of the second projection 20g are formed  at positions
where they slide along first and second rims of  the cam, respectively, a
described below.       A spring 4 is provided to link the hook 20c to the
hook  11c of the pinch roller member 1, so that the force for  pressing the
pinch roller 10 against a capstan shaft  described later is imparted to the
pinch roller member 1.       Numeral 3 denotes a sliding member which
causes the  pinch roller member 1 and the rotary member 2 to slide in  the
direction along the shaft. The sliding member 3 has a  hole 30a through
which the hollow shaft 11a of the pinch  roller member 1 is inserted, a
hook 30b, and a contact face 



30d with which the contact face 20f of the rotary member 2  comes in
contact. A cylindrically shaped guide 30e is fixed  at one end to movably
accommodate a cam described later, and  a cam follower 30c is formed so as
to project inward on the  inner peripheral surface of the guide 30e and
slide in the                               9           



cam groove of the cam described later. A spring 5 is pro-  vided to link
the hook 30b to the hook 20d of the rotary  member 2, so that the spring 5
and the projection 20g of the  rotary member 2 impart the force to the
pinch roller member  1 for pulling the pinch roller 10 away from the
capstan  shaft. The pinch roller member 1, the rotary member 2 and  the
sliding member 3 constitute the pinch roller unit.       FIG.7 is a plan
view and a side view of the cam  structure of the invention. In FIG.7,
numeral 6 denotes the  cam having a hole 60f penetrating therethrough in
the 



direction along a rotation axis 12b (refer to FIG.3), and  helical cam
grooves 60a, 60b and 60c are cut therein and a  first rim 60d, a second rim
60g and a gear 60e are provided  below the cam grooves 60a, 60b and 60c. A
guide 30e of the  sliding member 3 is movably fitted on the periphery of
the  cam 6, and a cam follower 30c slides in the cam grooves 60a,  60b and
60c.       FIG. 8 is a partially sectional view of of the pinch  roller
unit during its sliding movement. When the cam  follower 30c slides in the
cam groove 60b, because the guide  30e moves along the cam 6 as shown in
the drawing, the cam  follower 30c can move smoothly sliding along the cam
groove 



60b without coming thereoff.       As the cam follower 30c slides in the
cam groove 60b  and reaches the cam groove 60c, the downward movement of
the                               10               



pinch roller unit stops. Then as the first sliding face 20ef  of the rotary
member 2 rotates clockwise along the rim 60d  of the cam 6, the spring 4
pulls the pinch roller member 1,  thereby rotating the rotary member 2 and
the pinch roller  member 1 clockwise. At this time, the spring 5 is
stretched.       As the pinch roller member 1 rotates clockwise as
described above, the pinch roller 10 moves toward and comes  in contact
with the capstan shaft 8. Then the pinch roller  member 1 stops the
movement, while only the rotary member 2  rotates clockwise to stretch the
spring 4. The resilient  force of the spring 4 imparts pressing force to
the pinch  roller 10, and thus the loading operation is completed. 



When unloading, the cam 6 is driven by the loading  motor to rotate
clockwise, so that the sliding member 3  rotates counterclockwise to
contract the spring 5. The  contracting force of the spring 5 rotates the
pinch roller  member 1 counterclockwise, thereby contracting the spring 4
and rotating the rotary member 2 counterclockwise, so that  the pinch
roller 10 moves away from the capstan shaft 8. At  the same time, as the
cam 6 rotates clockwise, the second  sliding face 20ef moves sliding along
the outer peripheral  surface of the second rim 60g of the cam 6. This
movement  imparts counterclockwise rotating force to the rotary member  2,
thereby moving the pinch roller 10 completely away from 



the capstan shaft 8.                               11
-12-       When the cam follower 30c of the sliding member 3 moves  sliding
in the cam groove 60b of the cam 6 and the pinch  roller unit moves upward
thereby moving the sliding face 



20gf away from the rim 60g, the pinch roller member 1 is  driven by the
contracting force of the spring 5 to rotate  counterclockwise so that the
pinch roller 10 rotates in such  a direction as to move away from the
capstan shaft 8.         With the arrangement described above because the
pinch roller unit is provided with the sliding face to   slide along the
rim of the cam in such a direction as the   pinch roller moves away from
the capstan shaft, it is   possible to impart rotating force other than the
resilient   force of the spring to the pinch roller, and the pinch   roller
can be moved completely away from the capstan shaft   during the unloading.
Also, because the pinch roller unit 



is provided with the guide member to slide in the groove as   described
above, the cam follower moves smoothly without   coming off the groove
during the loading/unloading   operation.           -1-   CLAIMS
1. A tape loading mechanism, comprising: 



a capstan shaft against which a magnetic tape is pressed when said tape is
in a loaded state;            a pinch roller to guide said magnetic tape to
the peripheral surface of said capstan shaft and press said magnetic tape
thereto,            a pinch roller unit for supporting said pinch roller,
said pinch roller unit being rotatable around an axis in such a direction
that said pinch roller moves toward/away from said capstan shaft, said
pinch roller unit including a cam follower, a first sliding face and a
second sliding face; and            a cam rotatable around its axis and
having a helical groove in which said cam follower slides, and a first rim
formed on the peripheral surface of said cam in order to make said pinch
roller unit rotate, said first sliding face being adapted to slide along
said first rim 



in the direction as said pinch roller moves toward said capstan shaft,
said cam further comprising:            a second rim formed on the
peripheral surface thereof in order to make said pinch roller unit rotate,
said second sliding face being adapted to slide along said second rim in
the direction as said pinch roller moves away from said capstan shaft.
2. A tape loading mechanism, according to claim         



-2-   1, wherein said helical groove is formed on the peripheral surface of
said cam, and said cam is rotatable in order to make said pinch roller unit
rotate and move in the axial direction, and wherein said pinch roller unit
includes a guide member for guiding said cam follower along said cam.
3. A tape loading mechanism according to claim 2, wherein said guide member
is of a cylindrical shape so as to surround said cam.             4. A tape
loading apparatus constructed and arranged to operate substantially as
hereinbefore described with reference to and as illustrated in Figures 6 to
8 of the accompanying drawings.    


