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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.1l, 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 1lla 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
llc located at the other end and a contact face 11d located
at the opposite side of the hook llc.

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 1la 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 204,



neCHgﬁisnl and nore particularly to a pinch roller drive nechanismto
gui de a magnetic tape. s FIG1is an oblique view of the
constitution of a pinch roller unit of the prior art. In FIG 1, nuneral 1
denotes a pinch roller nmenber 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 1la |ocated at the center of the base 11,
a rotary shaft 11b of the pinch roller 10 |ocated at one end of the base
11, a U-shaped hook 11c located at the other end and a contact face 11d
| ocat ed
a projection 20e and a contact face 20f. A spring 4 is
provided to link the hook 20c to the hook 1lc 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 1la 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 aft. 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



at the opposite side of the hook 1lc. Nuneral 2 denotes a rotary
menber to rotate the pinch roller nmenber 1. The rotary nenber 2 has a hole
20a through which the holl ow shaft 1la of the pinch roller nenber 1 is

i nserted, a projection 20b with which the contact face 11d cones in
contact so as to prevent the pinch roller menber 1 fromrotating beyond a
speci fi ed anobunt, hooks 20c and 20d, 1

sliding member SIslides 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 8 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
S9a). 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 lla
of the pinch rcller 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



a projection 20e and a contact face 20f. A spring 4 is provided to |link

t he- hook. 20c to the hook 11c of the pinch roller nenber 1, so that the

force to press the pinch roller 10 against a capstan shaft is inparted to
the pinch roller nenber 1. The capstan shaft is nade to rotate by a

capst an
Nuner al

not or which supplies the force to drive the nagnetic tape to

and the rotary nmenber 2 to slide in

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 locading 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.

run.

3 denotes a sliding nenber which causes the pinch roller nenber 1



the direction along the shaft, and has a hole 30a through which the holl ow
shaft 1la of the pinch roller nenber 1 is inserted, a hook 30b, a
projection 30c to slide along a cam groove of a camto be described | ater,
and a contact face 30d. A spring 5 is provided to:link the hook 30b to the
hook 20d of the rotary nmenber 2, so that the force to pull the pinch
roller 10 away fromthe capstan shaft is inparted to the pinch roller
menber 1. The pinch roller nmenber 1, the rotary nenber 2 and the sliding
menber 3 constitute the pinch roller unit. FIG2 is a plan view and

a side view of the camof the prior art. In FIG 2, nuneral 6 denotes a cam
havi ng a hol e 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 émoothly 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 magnetiq reproducing apparatus

wherein a pinch roller is completely moved away from a



60f . whi ch penetrates through the camin 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

foll ower 30c of the 2

capstan shaft.

The tape loading mechanism of the invention has a
capstan shaft, a pinch roller to press a magnetic tape
against the peripheral surface of the capstan shaft, a pinch
roller unit which rotates around its axis in such a direc-
tion as the pinch roller moves toward/away from tHe capstan
shaft, and a cam capable of rotating around its axis anq
having a groove to make the pinch roller unit rotate and
move in the axial direction. The pinch roller unit has a ™~
cam follower which slides in the groove and a guide member
provided along the cam.

Also in the tape loading mechanism of the invention,
the guide member is in a cylindrical shape so as to
surround the cam.

Consequently, because the guide member is provided
along the cam and the cam follower of the pinch roller unit
slides in the groove under a constant load, the pinch roller
unit moves smoothly without coming off the groove.

Also_the tape loading mechanism of the invention has a
capstan shaft, a pinch roller to press the magnetic tape
against the peripheral surface of the capstan shaft and a
cam provided with a groove and first and second rims to make
the pinch roller unit rotate around its axis in such a
direction as the pinch roller moves toward/away from the

capstan shaft. The pinch roller unit has a cam follower

This Sheet Has Been R laced

|Il|! [




sliding nmenber 3 slides along the camgrooves 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 |oading. As shown in
FIG 3, a magnetic tape 9 is set in the nagnetic_recording/reprodu0|ng
apparatus, and a guide pole 7 is noved in the direction of arrow 18c by a

| oadi ng

which slides in the groove, a first sliding face which
slides along the first rim in the direction as the pinch
roller moves toward the capstan shaft and a second sliding
face which slides along the second rim in the direction as
the pinch roller away from the capstan shaft.

Consequently; because the second sliding face slides
along the 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.

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.
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not or nQt< shown in the drawi ng, thereby drawi ng the nmagnetic tape 9 toward
a rotary drum 16 (as shown with a broken line 9a). Then guide rollers 15
conprising rollers 15a and guide poles 15b draw the nagnetic tape 9 in the
directions of arrows 18a and 18b and wind it around the rotary drum 16 as
;hown in FIG 4. The operation of the pinch roller during the |oading
©0of the magnetic tape 9 will be described below. As shown in FIG3, a
rotary shaft 12a and a rotary shaft 12b are provided near the capstan. -
shaft 8 and the hollow shaft 1la of the pinch roller unit is set novably

in the rotary shaft 12a, while a_.ri m nmenber [ [
shaft y FIG.5 is a partially sectional6vi%w5%% qgéagﬁ c%nr% %eQOtary

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 pihch 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 1la
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 1llc located at the other end and a contact face
11d located at the opposite side of the hook 1lc.

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 1la of the pinch roller
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12b. As.,the cam6 is driven by the |oading notor to rotate
countercl ockwi se and the cam foll ower 30c of the sliding

3
pi nch

menber 3 slides along the cam grooves 60a and 60b, the

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
l1c of the pinch roller member 1, so that the force for
pressing the pinch réller 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 1la 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



-~
roller unit noves sliding downward. FIGS5 is a partially sectional view of
the state of the pinch roller unit during the sliding notion. Wen the cam
fol | oner 30c reaches the cam groove 60c, the downward novenment stops. Then
as the projection 20e of the rotary nenber 2 rotates clockw se along the
ri,m 60d of the cam®6, the spring 4 pulls the pinch roller menber 1,
xhereby rotating the rotary nember 2 and the pinch roller nember 1

cl ockwi se. At this tine, the spring 5 is stretched. As the pinch
roller menber 1 rotates clockwi se as described above, the pinch roller 10
noves toward and cones in contact with the capstan shaft 8. Then the pinch

roll er 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 theh
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 thé cam follower 30c slides in the cam groove 60b

and reaches the cam groove 60c, the downward movement of the

10



nenber 1JP§ | ocked and only the rotary nenber 2 rotates clockw se so as to
stretch the spring 4. The resilient force of the spring 4 inparts pressing
force to the pinch roller 10, and thus the |oading operation is conpleted.
When unl oading, the cam6 is driven by the loading- nbtor to rotate
9}62kmﬁse, so that the sliding nmenber 3 rotates counterclockw se to
contract the spring 5. The <contracting force of the spring 5 causes the
pinch roller nenber 1 to rotate counterclockw se, thereby contracting.the
spring 4 and rotating the rotary nmenber 2 counterclockw se. Thus, the
pinch roller 10 is noved away fromthe capstan shaft 8.

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 countérclockwise{ 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 slidihg 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



»
4 . The reason for the pinch roller 10 to nove away from

the capstan shaft 8 is because contracting force of the stretched spring 4
drives the pinch roller nmenber 1 to

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
20ge 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.

According to the invention, 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 loadiné/unloading
operation. Also 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.

As this invention may be embodied in several forms
without departing from the spirit of essential character-
istics thereof, the present embodiment is therefore
illustrative and not restrictive, since the scope of the
invention is defined by the appended claims rather than by

the description preceding them, and all changes that fall:

within metes and bounds of the claims, or equivalence of

'I'h1s Sheet Has Been R lac
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rotate counterclockwi se. The pinch roller 10, however, occasionally does
not ‘nove -away fromthe capstan shaft 8 snoothly due to the | oading force
of the spring 4. The nmagnetic tape 9 is danaged in such a case.
Al sg; the camfollower 30c occasionally does not slide snoothly along the
cam groove 60b when the pinch roller unit noves sliding as shown in FIG 5.
his is because the weight of the pinch roller unit on the camfoll ower
30c side and that on the pinch roller 10 side is not well bal anced, and
because the cam and the pinch roller unit are linked via the camfollower
30c alone. In case the camfollower 30c does not slide snmoothly along the
cam groove GIch tieetes isnd bounds thereof are therefore intended to be

embraced by the claims.

This Sheet Has Been Replaced
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possibiLP(;/of the camfollower 30c com ng off the cam groove 60b.

The present invention has been devised in order to solve the above

probl ens. One object of the invention is to provide a tape toading

Qm‘?hani smwherein a pinch roller unit slides along a camlﬂmnﬂﬂu"'ﬂtﬂlmmll
ring the 1oading/unloading operation, _.and anot her obje

I nvention is to provide a nmagnetic repFo&dtrng apparatus whefeih a" plﬁcﬁ

roller is conpletely noved away fron&aL AIMS

1. A tape loading mechanism, comprising:

a capstan shaft to load a magnetic tape which is
pressed against said capstan shaft onto a rotary head by

5 the rotation thereof;

a pinch roller to guide said magnetic tape to
the peripheral gsurface of said capstan shaft and press

said magnetic tape thereto;

) a pinch roller unit for supporting and moving
10 said pinch roller int he direction along its axis and -
rotating around its axis in such a direction as said pinch
roller moves toward/away from said capstan shaft, said

pinch roller unit having a cam follower; and

a cam being rotatable around its axis and having
15 a helical groove, which said cam follower moved sliding
in, formed on the peripheral surface thereof in order to
make said pinch roller unit rotate and move in the axial
direction, said cam including a guide member near said cam

follower for guiding said cam follower along said cam.

20 2. A tape loading mechanism according to claim
1, wherein said guide member is of a cylindrical shape so

as to surround said cam.
3. A tape loading mechanism, comprising:
a capstan shaft to load a magnetic tape which is

25 pressed against said capstan shaft onto a rotary head by

the rotation thereof;
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VY
-6- - - | oadi ng mechani sm of the invention
conpri ses: \‘\i“WStan shaft agai nst which a nagnetic tape is

pressed when s \l %}‘g“ﬂ\ oaded state; a pinch roller
ui de said estothe peri pheral surface of said capstan

to
%t and press said magneti c tape thereto; a pinch
oller unit for supporting said pinch - 15 -roller, said pinch roller unit

bei ng rotatabl e around an axis in such a direction that said pinch
roll er noves t ovarpiineinycdklen du guialss sad ds meignetdsi dapendie rol | er

uni ¢ |jed %%raefﬁﬂmé%rof Bdid HYaptltadl MhalrAC andnbressecond
sliding face; and a camrotatable around its axis and having
a said magnetic tape thereto;

a pinch roller unit for supporting said pinch
5 roller and rotating around its axis in such a direction as
said pinch roller moves toward/away from said capstan
shaft, said pinch roller unit including a cam follower and

a first sliding face; and

a cam rotatable around its axis and having a
10 helical groove, which said cam follower moved sliding in,
and first rim, which said first sliding face adapted to
slide along rim in the direction as said pinch roller
moves toward said capstan shaft, formed on the peripheral
surface thereof in order to make said pinch roller unit

15 rotate,
said cam including:

a second rim formed on the peripheral surface
thereof in order to make said pinch roller unit rotate;

and

20 a second sliding face adapted to slide along
said second rim in the direction as said pinch roller

moves away from said capstan shaft.

4. A tape loading apparatus constructed and
arranged to operate substantially as hereinbefore
25 described with reference to and as illustrated in Figures

6 to 8 of the accompanying drawings.

This Sheet Has Been Replaced
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helii cal .grdove in which said cam fol’l.owe
forred .on the peripheral surface of said Tamin

adés, and a first rim
' order to nmke said

pinch roller unit rotate, said first © slidimg-face-heing adapted to

sli along said first rimin such a dirgction’that.csai d-prnch-+al | er

moyes toward said capstan shaft, sai d cam turtheresiiagt
npri si ng: a second rimformedfon t he peripheral surface

thereof in order to make said pinch rolq unit rotare— ai d second

sliding face being adapted to slide along said second rimin .

direction that said pinch roller ves away fromsaid capstan shaft.

Consequent |y, because the second ey &ihbf?dté: slides along the second

rimof the camin such a dir ' , inch roller noves away
s hOARg Yo B

fromthe capstan shaft, arted to the pinch

roller unit to nmake the pinch roller nove conpletely away fromthe
capstan shehk. present inventioRl 8behBkYtosal daBel healiggoove is
formed on the peri pheral surface of said cam and said camis

rotatabl e mechaniemdbaviagnmakgusdedmpinbel pebkeHedNbh BObahehapdingye in
the axial direction, and wherein said pinch roller unit
: unit to prevent a cam follower provided on the pinch roller

unit from coming off a cam groove, and capable of smoothly
moving the pinch roller unit, wherein a sliding face pro-
vided on the pinch roller unit moves sliding along the rim
of a cam to impart rotating force to the pinch roller unit __
so that the pinch roller moves away from a capstan shaft,

and therefore the pinch roller can be moved completely away

from the capstan shaft.
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-7-- includes a guide nenber for gun'_ng sald‘can1follomer al ong said

hel i'cal - groove. Preferablylsalhm.,ﬁde menber is of a cylindrica
shape so as to surround said cam ' The above and further objects
and features of the invention will nore fully be apparent fromthe

f ol

owi ng detail ed description of an exenplary enbodi nent and the
conpanyi ng drawi ngs, in which: 7/9 Fig. 1 s an oblique view of the

onstitution of a pinch roller unit of the prior art. Fig. 2is a
plan view arg V|em10f a camstructure of the prior art.

Fig. 3is a sig Ian V|em10f a tape drive system of an ordinary
magnetic reco oddbl a—apparatus bef ore | oadi ng. Fig. 4

is a schematic plan V|em10f the tape drive

20 f
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system of the ordinary magnetic recording/reproduci ng apparatus after

| oadi ng. FIG5 is a partially sectional view of the
pinch roller wunit of the prior art during its sliding notion. FIG 6
is an oblique view of a pinch roller unit of the invention.

Ve

/
205

FIG. 2
PRIOR ART
]
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rf
FIG7 is a plan:view and a side view of a camstructure of the invention.
FIG8 is a partially sectional view of the pinch roller unit of the

invention during its sliding notion. The invention will be
described in detail beloww th reference to the drawings illustrative of
the preferred enbodinents. FIG 6 is an oblique view of the

onstitution of a pinch roller unit of the invention. In FIG 6, nuneral 1
denotes a pinch roller nenber provideﬂﬁx&%§>a pinch roller 10 with

FIG. 3

12



’

whi ch a magnetic tape is brought into contact, an L-shaped base 11 to hold
the pinch'roller 10, a hollow shaft 11la |ocated 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 |ocated at the other- end and a contact face
11}d | ocated at the opposite side of the hook 1llc. Nuneral 2 denotes a
rotary nenber to rotate to the pinch roller menber 1. The rotary menber 2
has a hole 20a through which the holl ow?agi) 11a of the pinch roller

FIG. 4

12



menber 1 is inserted, a projection 20b with which the contact face 11d
conmes in contact so as to prevent the pinch roller nmenber 1 fromrotating
beyond a specified anobunt, hooks 20c and 20d, a first projection 20e, a
second pro- jection 20f and a contact face 20f. Wen the rotary nenber 2
rotates around the hole 20a, a first sliding face 20ef which becones the
inner peripheral surface of the first projection 20e and a second sliding

face 20gf which becones the inner //Ef
FIG. 5
PRIOR ART
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peri pheral surface of the second projection 20g are formed at positions
where they slide along first and second rins of the cam respectively, a
descri bed bel ow. A spring 4 is provided to link the hook 20c to the
hook 11c of the pinch roller nmenber 1, so that the force for pressing the
pinch roller 10 agai nst a capstan shaft described later is inparted to the
pi nch roller nenber 1. Numeral 3 denotes a sliding nmenber which
causes the pinch roller menber 1 and the rotary nenber 2 to slide in the
di rection ﬁlﬁnghfhé shaft. The indiqéﬁﬁéﬁber 3 has a hole 30a through

whi ch the holy skaft 1la of the pinc roller menber 1 is inserted, a
hook 30b, and a contact face




30d with which the contact face 20f of the rotary nenber 2 cones in
contact,. -A cylindrically shaped guide 30e is fixed at one end to novably
accomobdat e a cam described later, and a camfollower 30c is fornmed so as
to project inward on the inner peripheral surface'of the guide 30e and
slide in the 9
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cam.groove of the camdescribed later. A spring 5 is pro- vided to link

t he hook 30b to the hook 20d of the rotary nmenber 2, so that the spring 5
and'the projection 20g of the rotary nenber 2 inpart the force to the
pinch roller menber 1 for pulling the pinch rollet 10 away fromthe
capstan shaft. The pinch roller nmenber 1, the rotary nenber 2 and the
sliding nenber 3 constitute the pinch roller unit. FIG7 is a plan
view and a side view of the cam structure the invention. In FIG 7,
nuneral 6 denotes the cam having a holjg%@é}penetrati ng therethrough in

t he

FIG. 8
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direction along a rotation axis 12b (refer to FIGi3) and helicaudﬁﬁgltﬂu
grooves 60a, 60b and 60c are cut therein and a first rim60d, a second rim
60g and a gear 60e are provided below the cam grooves 60a, .60b and 60c. A
gui de 30e of the sliding menber 3 is novably fitted on the periphery of
.the cam 6, and a camfollower 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 novenent. Wen tfigeg cam follower 30c slides in the
cam groove 60b, because the guide 30e noves along the cam 6 as shown in
the drawi ng, the cam follower 30¢ gap yoyve, spropthly sliding al ong the cam
groove

TAPE LOADING MECHANISM

The present invention relates to a tape loading
mechanism having a guide member provided on a pinch roller
unit to prevent a cam follower provided on the pinch roller
unit from coming off a cam groove, and capable of smoothly

moving the pinch roller unit, wherein a sliding face pro-

vided on the pinch roller unit moves sliding along the rim

N
of a cam to impart rotating force to the pinch roller unit __
so that the pinch roller moves away from a capstan shaft,
and therefore the pinch roller can be moved completely away
from the capstan shaft.
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60b wi t hout coming thereoff. - As . the cam follower 30c slidesaite-z #8%
cam groove 60b and reaches the cam groove 60c, the downward novenent of
t he 10

ABSTRACT

TAPE LOADING MECHANISM

The present invention relates to a tape loading
mechanism having a guide member provided on a pinch roller
uni; to prevent a cam foilower provided on the pinch roller
unit from coming off a cam groove, and capable of smoothly
moving the pinch roller unit, wherein a sliding face pro-
vided on the pinch roller unit mbveé sliding along the rim
of a cam to impart rotating force to the pinch roller unit __
so that the pinch roller moves away from a capstan shaft,
and therefore the pinch roller can be moved completely awvay

from the capstan shaft.

- FIGURE 1 -
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pinch roller unit stops. Then as the first inciJ' fagaafty _ |
menber 2 rotates clockw se along the rim60d df! hE_ﬁaUIG 7 hﬁ Hpﬁjpgqﬂlf_
pul’'l s the pinch roller menber 1, thereby rotat i;hﬁggatatyvﬂEnbg{n&u@nd
the pinch roller nenber 1 clockw se. At this ti Lhe:sprbggj5¢|§,yymﬂ"-
stret ched. As the pinch roller nenmber 1 rotates clockmnse as

descri bed above, the pinch roller 10 npvés- tomarg.and -CONBS..,- | qggQQr

..,_,

with the capstan shafj, 8. Then_,th i nch oIIef “"n"hmr i ﬂfnué Lhee:
novenent, while only %% ?%?3r§°ﬁ§ﬁ§%rm9c 2BL§PeOf cFREKHPYENESOD 1 et ch the

spring 4.'Humpm$éésent force of the spring 4 inparts pressing force to
the pinch roller 10, a0 LPus LRSeL 0301 1YsLPEHEERCL x'négﬁgmi' etede 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 pPinch 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

9 60 9 1 6 3 - 2 - This is the replacement st-weet

04 FEB 1998 Date: 4 FEB 1990



When unl oading, the cam6 is driven by the loading notor to rotate
clockwi se, so that the sliding nenber 3 rotates counterclockw se to
contract the spring 5. The contracting force of the spring 5 rotates the
pinch roller nenber 1 counterclockw se, thereby contracting the spring 4
and rotating the rotary nmenber 2 countercfotkw se, so that the pinch
roller 10 mgves away from.the capstan shaft _8. Atuféhe sage &ine, as the
cam 6 rot at #8HS8E S FuiGh RYReE LT REGiRG845BcFaMD @%'QWFHiﬁgcgﬁbng
the outer pegaijghepahicaldr iggedvad. the second rim 60g of the cam 6. This

roverTen LAt CoUL £l 90k o, 811108, JORREC! P BF ACLOLIIEINE, 2
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.

A This is the replacement sheet
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t he capstan shaft 8. S Lo 11

-12- When the cam fol | ower 30c:of'the:sriding menber 3 noves sliding
in the cam groove 60b of the cam6 and the pinch roller unit noves upward
t hereby noving the sliding face

~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 ﬁpward 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 locading/unloading

operation.

‘ shest
This ig the fwaaemam
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20gf dway fromthe rim60g, the pinch roller menber 1 is driven by the
contracting force of t he spring to rotate count ercl ockwi se so that the
pi nch III ection as to nove away fromthe

Reen Raplagad
capstan shaft h the arrangenent descri bed above because the
pi nch roller d with the_sjgding face to
rimof the camin such |rect|on as the pi nch roller ﬁbﬁg?“ Pﬂ$ EﬁEN

t he capstan shaft, it |s possiblegq, iapam gotating force R, E[Pian th
resilient force of the spring to ithe pinch roller, and the pinch rolTer
can be noved conpletely away fromthe capstan shaft during the unl oadi ng.
Al so, because the pingh r @ ltapelllidading 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 such a direction that said pinch roller moves toward

said capstan shaft,

said cam further comprising:

a second rim formed on the pe#ipheral 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.

2. A tape loading mechanism, according to claim

O R
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I's provided with the guide menber to slide in the groove as
noves snoot hly w t hout
oper ati on.

above, the cam foll ower
during the | oadi ng/unl oadi ng
1. A tape |oading nechani sm conpri sing:

descri bed
coming _off the gro

TAIS SHEETAHNS BEEN
' REPLAGED
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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 helical
groove.

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.
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a capstan shaft against which a magnetic tape is pressed when said tape is

in-a l|loaded state; a pknéh*rioll'er .t o gui de said nmagnetic tape to
t he peripheral surface of said capstan shaft and press said.nmagnetic tape
t her et o, 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 noves toward/ away from said capstan shaft, said
pinch roller unit including a camfollqger, a first sliding-face and a
second sliding face; and a camrotatable around its axis and
having a helical groove in which gaid;camfplloper slides, and a first rim
formed on the peripheral surface of said camin order to make said pinch

roller unit rotate, said firsg,stid g f@cee beivgsmdapted to slide al ong
said first rim
The present invention relates to a tape loading

mechanism having a guide member provided on a pinch roller
unit to prevent a cam follower provided on the pinch roller
unit from coming off a cam groove, and capable of smoothly
moving the pinch roller unit, wherein a sliding face pro-
Yided on the pinch roller unit moves sliding along the rim
of a cam to impart rotating force to the pinch roller unit __
so that the pinch roller moves away from a capstan shaft,

and therefore the pinch reoller can be moved completely away

from the capstan shaft.

- FIGURE' 1 -
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Gotlbz- x>
In the-direction as said pinch roIIer noves t owar d sald capstan shaft,
sard ¢am further conprising: "~ a second I EELOLITEHGEON BREETS W &0
peri pheral surface thereof in order to nake sald p;neh-h@k}ep R Gl
sai d second sliding face being adapted to slide iakfng. sahd S%QQRd%J#Jn:
the direction as said pinch roller novek away froalsaﬂﬂ ca t an.sh

2. A tape |oading nechani sm according to cl ai m;
CLAIMS

:paged ... to paged ..

1. A tape loading mechanism, comprising:

a capstan shaft against which a mégnetic 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

éecond-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

KRR R A




- 2- 1, wherein said helical groove is fornmed on the peripheral surface of
sai d. tam and said camis rotatable in order to make said pinch roller unit
rdtate and nove in the axial direction, and wherein said pinch roller unit
ncl udes a guide nmenber for guiding said camfoll ower along said cam

3. A tape | oadi ng nechani sm accordi ng=t® €l aim 2, wherein said guide nenber
Is of a cylindrical shape so as to surround said cam 4. A tape
| oadi ng apparatus constructed and arranged to operate substantially as

her ei nbef or e1 desherbitn said helécebcgrbovandsafoiriedspnatbe perfiphermsl 6 to

8 of the accggpgggéngfdggwﬁnggml 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.
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