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This invention relates to a magnetic recording

and reproducing apparatus, such as a VIR (video tape

recorder) or a DAT (digital audio tape recorder),

using a magnetic tape, and more particularly to a tape

loading mechanism of the maQnetic recording and

reproducing apparatus.

2. Description of the Related Art:

Heretofore, various magnetic recording and

reproducing apparatuses have been realized in which

necessary audio or video signals are magnetically re-~-

corded on a magnetic tape and are reproduced as the

magnetically recorded data on the magnetic tape are

read.

In general, when a tape cassette containing the

magnetic tape is loaded in the apparatus, the magnetic

tape is wound on the head to perform a desired record-

ing or reproducing action.

The magnetic tape contained in the cassette or

cartridge as removed from the apparatus is virtually

perfedtly concealed within the cassette, without ex-

posing to the outside, to prevent the data on the mag-

netic tape from being damaged or contaminated.

However, since the magnetic tape with the cas-

W De:

This Sheet Has Been R

LT

REPLACED SHEETS

s -
470,47, 57 !
Lloposea..,

Y

' ced )
. paged ... page

spaged . §¥. to paged




-ing or reproducing action. The magnetic tape contained +n the cassette or
cartridge as renoved fromthe apparatus is virtually perfectly conceal ed
within the cassette, w thout "ex- pos%gg to the outside, to prevent the data

-on the nmag- netic tape from bei ng daffaged or contam nated. However, since
the magneticsetpe kpafiedhdncibe apparstuseifodueuni firomethgpaestus is drawn
fromthe cas- sette and is wound on the head, a desired |oading ac-.tion is
requi red. ToSehkte 8Rd, 1saPynd epptbechepdadrngeftEREnlSASLRgs ARt hert o

been propose for exanpl.e, .in Japanese Patent Laid-Open Publications Nos.
168870/ 1888, ion’is“reqhired.” ~°F | > |

To this end, various types of loading mechanisms
has hitherto been proposed, for example, in Japanese
Patent Laid-Open Publications Nos. 168870/1988,
248258/1986 and 36772/1987.

In any one of these prior loading mechanisms, a
tape drawing nember operates“to draw the magnetic tape
from the cassette and to introduce onto a magnetic
head with the assistance of a cam means driven by a
motor.

However, any one of the prior apparatus is com-
plex in structure and large in size. Further, with
tﬁe prior cam means, a large biasiné force of the
spring occasionally is applied to the drive means,
causing mechanical wear, reducing the life of the ap-
paratus sharply, and occasicnally resulting in faults.

SUMMARY OF THE INVENTION

It is therefore an object of this invention to
provide a magnetic recording and reproducing apparatus
which can be reduced in thickness and hence in size.

Another object of the invention is to provide a
loading mechanism which enables a reliable tape load-
ing action and which can be assembled easily and neat-

ly.
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. 248258/ 1986 and 36772/ 1987. In any one of--these prior |oading nechanisns, a
tape drawi ng nenber operates to draw the nagnetic tape fromthe cassette
and to introduce onto a magnetic heag with the assistance of a cam neans

- driven by a notor. The_docunent DE-A° 3 700 889 discloses a magnetic
recordi ng and repr §&&&ilngnRtperachd estc ofdiths dyveRsipredsbt® drataim 1
I n which the |Qadi ng di sk, the tape drawi_ng nenmber ,qui ded by a gui de
groove, the VF%? FogagﬁﬁFéFtFﬁﬁ ngoeRg; SEPFPIFING, ¥ to the

O avino_ oV eqRBLrLo* 3280 T 10 et 904, el vl e 101
oL e Bt 8, ALY oL ARGl flopar ot us, Aocoraing o
reproduci ng appar ahU¥yrther object of the invention is to provide

a magnetic recording and reproducing apparatus

eduipped with a tension arm loading mechanism.

A still further object of the invention is to
provide a magnetic recordiné and reproducing apparatus
equipped with a tension arm loading mechanism which
includes a tension arm for giving a needed tension to
a magnetic tape during loading and in which the drive
transmission system prior to the tension arm is
simplified to reduce dimensional errors between parts,
thus making the apparatus small in size and also in
thickness.

An additional object of the invention is to pro-
vide a small-sized magnetic recording and reproducing
apparatus which is equipped with a brake member for
braking the reel spindles to stop the magnetic tape
suddenly at a predetermined position and in which a
braking action and a brake releasing action of a reel
spindle braking device can be pefformed quickly during
high-speed forward feeding and high-speed rewinding.

A still additional object of the invention is to

a magnetic recording and reproducing apparatus



.in which two | oadi ng di sks having a driven gear along their peripheral
edges are positioned under the head drum wherein a tape draw ng nenber

| ocated near a pair of rotary reel spindles is drawable toward sai d | oadi ng
- di sks by neans of |inks. 2a Howeve one of the prior apparatus is
com plex inequipped evibphl & argearyn maqnetﬁnrha@d dyim hwhihehpihor cam
means, a |arge biasing force of the spr occasjionally is applied to the
drive means, iSSP ERERIFY ceranebic h%@gcﬂﬁﬁmthév¥ﬂgeaopuﬁﬁ —&P- paratus

shar ply, and occasionally respltin faults t heref ore an_obj ect of
This i vent | RREESEHONEAA MRLThett TERSs R agunpte e P B ERnEraRbar at us

of the magnetic tape without inclining the plane of
rotation of the magnetic head drum.

According to a first aspect of the invention,
there is provided a magnetic recording and reproducing
apparatus of the type in which a magnetic tape is to
be drawn from a tape cassetfe and to be introduced
onto a magnetic head drum to define.a predetermined
tape traveling path, the apparatus comprising: a pair
of rotary reel spindles; at least one loading disk
disposed around the rotary reel spindles without
engagement therewith, the loading disk having a driven
gear along its outer peripheral edge; a tapé drawing
member movabie for drawing the magnetic tape from the
tape cassette as guided by a guide groove in a chassis
of the apparatus and then introducing the drawn mag-
netic tape onto the magnetic head drum; a link con-
nected at opposite ends to the loading disk and the
tape drawing member, respectively, for converting the
rotation of the loading disk to the drawing movement
of the tape drawing member; and driving means for
giving a rotating force to the loading disk.

According to a second aspect of the invention,

there is provided a magnetic recording and reproducing
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-whi ch can be reduced in thickness and hence in size. This object is

achei ved by neans of the features defined in claims 1 and 9 respectively.
Anot her object of the invention is torprovide a | oadi ng nechani sm whi ch
"enables a reliable tape | oad- ing qct?oq and whi ch can be_as§enbled easily
and neat- |y2apparatys Of e Hapeoljreshish ehanagnediitd dapes i two- vide a
magneti c recgrding and r.eproduci ng apparatus which i's equi pped with a-pinch

rol I er drivePRe8FaHnsFoRsy itnfape Fasselhs lang ted b iintmedused. A furt her

' ' ' ' rovjde a magneti c recordi ng and reproduci ng
gg%gf;tag thgnkgvgn%B%%ééiénﬁé%d drum to &%fine a predeté%mlned P

tape traveling path, the apparatus comprising: a pair
of rotary reel spindles; at least one loading disk
dispoéed around the rotary reel spindles without
engagement therewith, the loading disk having a driven
gear along its outer peripheral edge; a tape drawing
member movable for drawing the magnetic tape from the
tape cassette as guided by a quide groove in a chassis
of the apparatus and then introducing the drawn mag-
netic tape onto the magnetic head drum; a link con-
nected at opposite ends to the loading disk and the
tape drawing member, respectively, for converting the
rotation of the loading disk té the drawing movement
of the tape drawing member, the link being fixedly |
positioned with respect to the loading disk in such a
manner that when loading the magnetic tape, the direc-
tion of reaction acting on the loading disk is dis-
placed beyond the center of the loading disk during
loading and that the reaction acts in the direction of
holding the loading disk in its loading position:by
the reaction from the tape drawing member; and driving
means for giving a rotating force to the loading disk.
. According to a third aspect of the invention,

there is provided a magnetic recording and reproducing



~equi pped wth a tension arm |l oadi ng nechanism A still further object of
the invention is to provide a magnetic recordi ng and reproduci ng appar at us
equi pped with a tension arm | oadi ng ﬁgchanisn1mhich i ncludes a tension arm
for giving a needed tension to a magréti c tape during | oading and in which
the drive trapparstignofythentypeoint whiikb semegvrtiecntiapyesiispltcdied to
reduce di mensional errors between .parts, thus making the apparatus small in
si ze and al sbej @rapnckreRsa kKargderseekie abfeée Bp dREYeAUesdion is to -

pro- vide a snpll-sized magneti ¢ recordi ng and reproduci ng gpparatus which
i s equi pped RPER & BPQP@t&gnﬁgPdeFuBr$9i%&fﬂﬁ@ PeQFeQGFﬁ%Mé§Qﬁo stop the

tict d I t d 1 ned I ti d.in which.,a braki
eti on and ACPPEKERIFEAEENgabr| GRooRPRSFBENeS FORBFASirdi Ay PSR ce canbe

performed quggkkgtg%§iggel spindles; at least a pair of loading
disks disposed around the rotary reel spindles without
engagement therewith, each of the loading disks having
a driven gear along its outer peripheral edge; a tape
drawing member movable for dfawing the magnetic tape
from the tape cassette as guided by a guide groove in
a chéssis of the apparatus and then introducing the
'drawn.magnetic tape onto the magnetic head drum; first
and second links each connected at opposite ends to a
respective one of the loading disks and the tape draw-
ing member, respectively, for converting the rotation
of the respective loading disk to the drawing movement
of the tape drawing member, the first link being con-
nected to one of the loading disk for moving the tape
drawing membér, the second link being connected to the
other loading disk for angularly moving a pinch arm;
and driving means for giving a rotating force to the
loading disk.

The above and other advantages, features and

additional objects of this invention will be manifest
to those versed in the art upon making reference to -

the following detailed description and the accompany-



- high-speed forward feeding and hi gh-speed rewi nding. A still additional
object of the invention is to a magnetic recordi ng and reproducing

appar at us equi pped with a rotary ﬁagnetic head drum which in- cludes a

- rotary magnetic head drum having a béilt-in magnetic head which can trace
accur at el y onnghdrawdgigsofin hhimigresvieralaprafiathmd stnoictiragl tdwe- pl ane of
rotation of the magnetic head drum Preferable enbodinents of the invention
are defined Pedimendshdngonporatdngithe myindinles ahdhisfinvent nventi on,
there is provided a magnetic recordi ng and reproduci ng apparatus of the
type in whi chi®MmaFfeShowpRy vax o5 ldusiratiog £¥aRleassette and to be

| ntroduced BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a fragmentary plan view of a magnetic-
recording and reproducing apparatus according to a
first embodiment of this invention, chiefly showing
parts attached to an upper surface of a chassis upon
completion of loading; |

FIG. 2 is a plan view chiefly'showing parts at-
tached to a lower surface of the chassis of FIG. 1;

FIG. 3 is a view similar to FIG. 1, showing the
parts attached to the upper surface of the chassis un-
der loading:;

FIG. 4 is a view similar to FIG. 2, showing the
parts attached to the lower surface of the chassis of
FIG. 3;

FIG. 5 is a vertical cross-sectional view show-
ing the parts around a pair of reel spindles of FIG.
3;

FIG. 6 is a vertical cross-sectional view show-
ing a rotary head drum of FIG. 1;

FIG. 7 is a cross-sectional view showing clutch
gears of FIG. 2;

FIG. 8 is a cross-sectional view showing the op-

eration of photoelectric switches of FIG. 1;
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.onto a magnetic head drumto define a predeterm ned tape traveling path,
the apparatus conprising: a pair of rotary reel spindles; at |east one
| oadi ng di sk di sposed around the rotgry reel spindles wthout engagenent
-therewith, the |oading disk having a%driven gear along its outer peripheral
edge; a tape draw REGrefihas apssbewatdc Wiew sahowhbgnagrem grosye from t he
tape cassette as guided by a guide groove in a chassis of the apparatus and
then introduefny €aB deawnofadIGmeldic tape onto the magnetic head drum a
| ink con- nected at_opposite ends to the Ioading di sk and the tape-draw ng
menber, respectivef§S-faP d8nPeVirHgStRe1nst &Pi EXCof 1y nERPYARINENG sk to
t he draw ng nDVﬁnent offth%_kagg dr?mﬁng genben'.anq driving neans for
giving a rotBPFh§ +BrBe PE-THE _858 R kP?ﬁ&E&PBan to a second aspect
of the invention, %EEtelhsigrgvkgggmgngggg?tgﬁlggggadhggsggd r epr oduci ng
sectional view showing a cam groove and a tape drawing
member of FIG. 1;
FIGS. 12 and 13 are plan views respectively
showing the structures of moaified loading disks;
FIG. 14 is a fragmentary plan view showing a
modified tape drawing link mechanism;
FIG. 15 is a fragmentary plan view of a modified
magnetic recording and reproducing apparatus according
to a second embodiment, chiefly showing parts attached
to the upper surface of a chassis in the fast-
forward/rewind-standby position upon completion of
loading;
FIG. 16 is a fragmentary, enlarged plan view of
FIG. 15;
FIG. 17 is a view similar to FIG. 16, showing
the individual parts during recording and reproducing;
FIG. 18 is a view similar to FIG. 15, showing
the individual parts during unloading of the second
enmbodiment;

FIG. 19 is a rear view of FIG. 15;

FIG. 20 is a vertical cross-sectional view show-



. apparatus of the type in which a magneti€ tape is to be drawn froma tape
cassette and to be introduced onto a magnetic head drumto define a
predeterm ned tape traveling path, t apparatus conprising: a pair of
-rotary reel spindles; at |east one |odding disk disposed around the rotary
reel spindl edngi thsuPasigagarmmd tehareaw 19f need |sididHesiak FERd ng a
driven gear along its outer peripheral edge; a tape draw ng nenber novabl e
for drawi ng 4% magnetic tape fromthe tape cassette as gui ded by a guide

et o tape onto th¥ Mg 48 FesPRUARE STHTR SRTHLINE S TUIOR 1 o ends

to the 1oadi ng. sl kel s Bl NSk 1 i U e Lo
embodiment, with a loading mechanism located con-
centrically of the reel spindle;

FIG. 22 is a plan view similar to FIG. 15, show-
ing a loading position of the tension arm loading me-
chanism of the second embodiment;

FIG. 23 is a plan view similar to FIG. 22, show-
ing an unloading position of the tension arm;

FIG. 24 is a plan view showing the structure of
a reel spindle braking mechanism of the second embodi-
ment during recording and reproducing;

FIG. 25 is a view similar to FIG. 24, showing
the reel spindle braking mechanism during high-speed
forward feeding and high-speed rewinding;

FIG. 26 is a view similar to FIG. 24, showing
the reel spindle braking mechanism during unloading;

FIGS. 27 and 28 show the reel spindle braking
mechanism of the second embodiment at the time of
braking and at the time of brake releasing, respec-
tively:; |

FIG. 29 is a plan view showing the structure bf
a pinch roller driving mechanism of the second embodi-

ment during unloading;



rotation of the loading disk to the drawi ng novenent of the tape draw ng
menber, the link being fixedly positioned with respect to the | oadi ng disk
in such a manner that when | oadi ng iﬂi magnetic tape, the direc- tion of
feaction acting on the | oading di sklil8 dis- placed beyond the center of the
| oadi ng di sk during FIGadi3n bsc thisw tdimikacttoFBel 29 1 shewihgecti on of
hol ding the loading disk inits |oading position by the reaction fromthe
t ape draw ng ridwbarincindreliler rdrirning nechapismgiuring digly-$épee@ to the
| oadi ng di sk. According to a third aspect of the invention, there is
provi ded a madirawarg e&ﬁ%ﬁnﬂg antl highpeedgregindingat us of the type in
which a magnetic tape is to be drawm froma tape cassette and to be
i nt r oduced FIG. 31 1s a view similar to FIG. 30, showing
the pinch roller driving mechanism during loading;
FIG. 32 is a cross-sectional of a rotary drum
used in this invention and supporting the magnetic
head;
FIG. 33 is a cross-sectional view of a sleeved
bearing used in the rotary drum of FIG. 32 and at-
tached to a shaft as a unit; and
FIG. 34 is a cross-sectional view of a fixed
drum used in the invention.
DETAILED DESCRIPTION

Loading Mechanism of the First Embodiment

A loading mechanism of the first embodiment of
this invention will now be described in connection
with FIGS. 1 through 11.

FIG. 1 shows various parts attached chiefly to
the upper sgrface of a chassis upon completion of
loading. Chiefly in FIG. 1, reference numeral 1
designates a chassis; 2A, 2A, a pair of reel spirdles
mounted on the chassis 1; 3a, a capstan supported on
the chassis 1; 3b, a flywheel fixed to the capstan 3a;
4, a tape cassette adapted to be loaded on the chassis

1 and engageable with the reel spindles 2A, 2A; 5, a

i



-onto a nmagnetic head drumto define a predeternined tape traveling path,
the apparatus conprising: a pair of rotary reel spindles; at least a pair
of | oadi ng di sks di sposed around t rotary reel spindles wthout
-engagenment therewith, each of the | ;ding di sks having a driven gear al ong
its outer pemaghetdic ¢dpe woursheondths o pee deaysathenll ;e 6,0radraw ng the
magnetic tape fromthe tape cassette as gui ded by.a gui de groove in a -
chassis of tHetagyahseds dawh menmtiect codddienghatss idr awanthgptippedipe ont o
the magnetic head drum first and second |inks each connected at opposite
ends to a re¥pEht pvBagnetdc headioddi fy disled and esasbauikdav i ng _
menber, respectively, for cqnverting the rotation of the respective | oading

disk to the GFERVRS mo¥FERch b then Shagsd sildnig MenBePaih e itane | i nk
be g €O Sk pRitle UG080, 00 LS LI W T dgpe O 70
grdoves 7, 8; 11, a tension arm mounted on the chassis
1; 12a, a tension pole pivotally mounted on the
chassis 1 and supporting the tension pin 11; 12b, a
tension spring connected at Qpposite ends to the ten-
sion arm 12a and the chassis 1, respectively; 13, a
pinch roller supported on the chassis 1; 14a, a pinch
arm on which the pinch roller 13 is rotatably sup-
ported; and 15, 16, 17, three tape guides mounted on
the chassis 1.

The reel spindles 2A, 22 are the supply side
spindle and the take-up side spindle, and each spindle
is composed of a reel hook 2a engageable with a hub of
the tape cassette 4, 'a stem 2b, a reel rest 2c, reel
coils (described below) 103, and an axle 2d attached
to a metal substrate (described below) 101.

In FIGS. 1 and 2, 100 designates four posts
fixed to the chassis 1; 101, a metal printed circuit
wired substrate (hereinafter called "metal sub-
strate"); 102, capstan coils attached to the metal
substrate 101 and arranged around the capstan 3a; 103,

reel coils attached to the metal substrate 101 and ar-
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. other | oading disk for angularly noving a pinch arm and driving neans for
giving a rotating force to the | oading disk. The above and ot her

advant ages, features and additi onal jects of this invention will be

mani fest to those versed in the art on nmaking reference to the foll ow ng
det ai | ed desrangeédoaraunddt hbeareelpspindle RAg dpaw agreeld birakle several
preferred structural em .bodi nments incorporating the principles of this

I nven- tion weenteduwanbyheapeshli shbstratevadodianapte10BRI BFtREBSRI PTI ON OF
THE DRAWNGS FIG, 1 is a fragnmentary plan view of a nagnetic recording and

reproduci ng Bhpaianugearcsrirkably §°PFF§@ erbsbrneAVest stEifacenednt i on,

chiefly shown
y hg chassis by a pivot 106a and meshing a large gear

portion 55a of a transmission gear 55 via a small gear
portion 105a. 106 designatés an arm pivotally mounted
on the chassis 1, along with the transmission gear
105, by the pivot 106a; and 107, a clutch gear
rotatably mounted on a part.of the arm 106 by a pivot
106b and meshing the large gear portion 105b of the
transmission gear 105 via a small gear portion 107a.
108 designates a first permanent magnet fixed to a
part of the arm 106; 109, a clutch coil disposed sub-
stantially right under the first permanent magnetic
108 and attached to the metal substrate 101; 110, a
pin mounted on the arm 106; 111, a tension spring con-
nected at one end to the pin 110 and at the other end
to a part of chassis 1; 112, a holder mounted on the
lower surface of the chassis 1; 113, a second
permanent magnet fixed to the holder 112; 114, a con-
tact portion formed by bending a part of the arm 106;
115, 116, bearing portions fixed to the lower surféce
of the chassis 1; 117, a holder mounted on the upper
surface of the chassis 1; 118, a transmission gear
rotatably mounted on the holder 117 and meshing a -

small gear portion 36a of a transmission gear 36; 119,



.. parts attached to an upper surface of a chassis upon conpletion of | oading;

FIG 2 is a plan view chiefly show ng parts at- tached to a | ower surface
of the chassis of FIG 1; FIG 3 is,a,viewsinmlar to FIG 1, show ng the

- parts attached to the upper surfacelos the chassis during unloading; FIG 4
is a view siai farstoc&inCgedr shtatablyhsupppirtedt baclthe thaksled s ayer
surface of the chassis of FIG 3; FIG 5 is. a vertical cross-sectional view
show ing theiphraspartunf angapf ther reklsppitkddesoRAFiGse3tell Gn 6 is a
vertical cross-sectional view show ing a rotary head drumof FIG 1, FIG

7 is a crosstBecfivrkl came@ednonitAyg andt BRshdags the trensmission

gear 118; 120, a second cam gear rotatably supported
on thé chassis 1, with a part of the other reel
spindle 2A inserted_in the second cam gear 120, and
meshing the first cam gear 119; 121, 122, first can
grooves formed in the first cam gear 119 and the sec-
ond cam gear 120, respectivéiy: 123} 124, second cam
grooves formed in the chassis 1; 125, 125, first rol-
lers received in the first cam groove 121 and the sec-
ond cam groove 123, respectively; 126, 126, second
rollers received in the first cam groove 122 and the
second cam groove 124, respectively; 127, a first rod
rotatably supporting on its one end the first rollers
125; 128, a second rod rotatably supporting on its one
end the second rollers 126; 129, a link fixed at one
end to the first rod and pivotally connected at the
other end to a part of the tape drawing member 10;
130, an arm pivotally connected to the chassis 1, sup-
porting on its part the tape guide 15 attached thereto
and also supporting on its part the second rod 128
rotatably mounted thereon; 131, a link pivotally con-
nected at one end to the arm 130 and at the other end
to a part of the tape drawing member 9; 132, 133,

resilient portions respectively formed with the links



.FIG 8 is a cross-sectional view showi ng the op- eration ef photoelectric
switches of FIG 1; 8 FIG 9 is a schematic view showi ng a cam groove of
a camgear of FIG 1; FIG 10 is a ni wsimlar to FIG 1, showi ng the
-parts in a fast-forward/rewi nd position; FIG 11 is a fragnentary, enlarged
cross- sectil@fal 13k 3how agshathnigsevved ahbraughpther beangngenber of
FIG 1; FIGS. 12 and 13 are plan views respectively show ng the structures
of nodi fi ed 36adi 1P di 3kea, L evenq P§V9t¢l£§Wﬁﬂﬁaﬁ?dppﬁntbﬁeﬁh§ﬁﬁmﬁng a
nodi fied tape drawi ng |ink nechanisn%, .

134; 136b, a contact portion formed by bending a part

of the lever 136a; 137, a torsion spring connected at

one end to the lever 135 and at the other end to the

lever 136a; 138, 139, pins mounted on the first cam

gear. 119 and the second cam gear 120, respectively;

140, a lever pivotally supported on the chassis 1 by a

pivot 144; 141, a contact portion formed on a part of

the lever 140; 142, a locking portion formed on a part

of the lever 140; 143, a tension spring connected at

one end to a part of the lever 140 and at the other

end to a part of the chassis 1; 145, a holder mounted

on the chassis 1; 146, 147, 148, photoelectric

switches supported on the holder 145; 149, 150, detec-

tion holes formed in the first cam gear 119 and the

second cam gear 120, respectively; 151, 152, 153, 154,

pins mounted on the chassis 1; 155, a holder attaching

to the rotary head drum 6 to the chassis 1; 156, an

escape hole formed in the chassis 1; 157, a pin

mounted on the tension arm 12; 158, a contact portion

formed -on a part of the second cam gear 120; 159, 160,

reflecting sheets attached to the chassis 1; and 161,

an escape hole formed in the chassis 1 and extending

through the transmission gear 118.

Loading Action of the First Embodiment



.FIG 15 is a fragnmentary plan view of a nodi-fi ed nmagnetic recordi ng and
reproduci ng apparatus according to a second enbodi ment, chiefly show ng
parts attached to the upper surface gf a chassis in the fast-

- forward/rew nd-standby position upon éénpletion of loading; FIG 16 is a
fragnentary, enl ar@be pperatiow of £he tape Eo&ling mechawiew wildill ar to
FIG 16, showi ng the individual parts during recording and reproducing;
FIG 18 is angvehesfabryibed.F| &LGE5, 3spodi AgshRW andilv¥B8uRPsSparts duri ng
unl oadi ng of the second enbodinent; FIG, 19 is a.,rear view of FIG 15; FIG
20 i s a vertFian:cpauel¥echi BREPTErdRAGANE. Position in which the

tape drawing members 9, 10, the tension pin, and the
pinch roller 13 can be drawn out of.the tape~cassette
4, FIGS. 1 and 2 show a second position, namely, a
loading-completion position in which the magnetic tape
is drawn from the tape cassette 4 and is brought
against the magnetic head of.the rotary head drum 6.
In FIG. 4, as loading starts, a current flows in
a conductive pattern print-wired on the metal sub-
strate and soldered to the clutch coil 109. Thus ac-
cording to Fleming's left-hand rule, a thrusting force
acts on the first permanent magnet 108 perpendicularly
to the magnetic flux directing toward the current
flowing in the coil 109 so that the arm 106 is pivo-
tally moved counterclockwise under the bias of the
tension spring 111 and against the attracting force
between the second permanent magnetic 113 and the con-
tact portion 114 until a part of the arm 106 hits the
bearing 115. This causes the clutch gear 107 ﬁo nesh
the gear 53 formed on the outer periphery of the fly-
wheel 3b and to thereby assume the position of FIG. 2.
At that time, since the flywheel 3b is rotated
clockwise by the permanent magnet fixed in the fly-

wheel 3b and the action of the current flowing in the



.ing the parts around a pair of reel spindles of FIG 15; FIG 21 is
detail ed cross-sectional view show ing the parts around the reel spindles
of the second enbodinment, with a Igfg%ng mechani sm | ocated con- centrically

-of the reel

spindle; FIG 22 is a

a

viewsimlar to FIG 15, show ing a

| oadi ng posi testtdn td@il e162 Pntlve Nk OREiNg fSrcs heni tie of1{vRestcond

enbodi nent ;

FIG 23 is a plan viewsimlar to FIG 22, show ing an

unl oadi ng posid i i tfandmitesdi e thien £ Cdmigear plB® viawtkéow ng the
structure of a reel spindle braking nechani smof the second enbodi -
during recor dirapsmissbon ogearsgloF) G525365 bl§isov that| thet SiFsE 24,
showi ng the reel spindle braking nmechani sm during hi gh-speed

cam gear 119 is rotated clockwise in FIG. 3. Mean-
while, the second cam gear 120 meshing the first cam
gear 119 is rotated counterclockwise upon receipt of
the_rotating force from the first cam gear 119. Ac-
cordingly, since the rollers 125, 126 are moved clock-
wise and counterclockwise bf the first cam grooves
121, 122, respectively, and are then moved respective-
ly along the second cam grooves 123, 124, the first
and second rods 127, 128 respectively causes the tape
drawing member 10 and the arm 130 to move to the
respective positions of FIG. 1. And the tape drgwing
member 9 is moved to the position of FIG. 1 along the
guide groove 7 in cooperation with the link 131 in
response to the pivotal movement of the arm 130. Dur-
ing that time, the tape drawing members 9, 10 come in
contact with the side surface of the holder 155 but
are respectively pushed upwardly by the first rod 127
and the arm 130 so that the resilient portions 132,
133 flex, causing the tape drawing members 9, 10 to
create a pressing force on the holder 155. While the
first cam gear 119 is rotated clockwise, the pin 138
hits the side surface of the first cam gear 119 to

cause the levers 135, 136a to pivotally move clock-

ment



forward feeding and high-speed rewinding; FIG 26 is a viewsimlar to FIG
24, showi ng the reel spindle braking nechani smduring unloading;, FIGS. 27
and 28 show the reel spindle brakin gpchanisn1of t he second enbodi nent at

-the tine of braking and at the tine%o brake rel easing, respec- tively;

FIG 29 is awikan virawsspewithe dositaictupoutd odf 136pi,Nthe Yilrin i Ng
mechani sm of the second enbodi - nment during unl oadi ng; 10 FIG 30 is a-

view sim | ar 1da EkGpiRetadlgwmoyeidhe lpicketiseotoe brdmigyithg repeani sm duri ng
hi gh- speed forward feedi ng and hi gh-speed rew ndi ng ;

guide 17 against the magnetic tape 5 so that the pinch
roller 13 comes in contact with the capstan 3, the
tape gquide 17.being mounted on the pinch arm 1l4a.
Also, as the first cam gear 119 is rotated clockwise,
the lever 135 is pivotally moved clockwise so that the
torsion spring 137 flex to cause the pinch roller 13
to press the magnetic tape 5.against the capstan 3a.
Further, when the pin 139 hits the contact portion
141, the lever 140 is pivotally moved clockwise
against the bias of the tension spring 143 so that the
pin 157 is released from the locking portion 142.
Therefore the tension arm 12 is pivotally moved under
the bias of the tension spring 12b so that the tension
pin 11 tensions the magnetic tape 5.

When the detection hole 149 comes right under
the photoelectric switch 146 as the first cam gear 119
is pivotally moved, light emitted from the light-
emitting element, which light had been diffused by a
rough surface of the first cam gear 119 by this time,
is reflected by the reflecting sheet 159 and then
strikes the light-receiving element to switch the
photoelectric switch 146 on. Thus completion of load-
-ing has been detected. So as the current reversely

flowing in the clutch coil 109, the arm 106 is pivo-



_FIG 31 is aviewsimlar to FIG 30, show ng the pinch roller driving
mechani smduring loading; "FIG 32 is a cross-sectional of a rotary drum

used in this invention and supportin he magnetic head; FIG 33 is a

cross-sectional view of a sleeved be ng used in the rotary drumof FIG

32 and at- taghe¢ hmevadskabbke#ise t6i tausedtheGeodtact porivir 3aat i onal
-view of a fixed drumused,in the invention. DETAILED DESCRI PTI ON Loadi ng
Mechani sm of ighatErastefintiedithentse&onda perpamentta masmmed! atfad rfstr st

enbodi nent of this invention will now be described in connection with FIGS.

1 through 11thgl Biag sifowbeviensionpsprdngt 1ddhed Thiiise el easeashdhepper
surface of a chassis upon conpl etion of
meshing engagement between.the clutch gear 107 and the

gear 53, and therefore, the rotating force to the
first and second cam geafs 119, 120 is freed so that
the flywheel 3b rotates in an arbitrary direction to
feed the magnetic tape 5 sandwiched between the cap-
stan 3a and the pinch rollef 13.

At that time, the first cam gear 119 tends to

continues rotating clockwise as the pin 138 is urged
by the torsion spring 137, but the contact portion 158
is located against the pin 153 to thereby prevent the
first and second cam gears 119, 120 from rotating.
The pin 39, to which reaction is transmitted by the
tension spring 143, creates a force so as to rotate .
the second cam gear 120 clockwise. The latter force
is weaker than the former one.

The relation between the first cam groove 121
and the second cam groove 123 as well as the relation
between the first cam groove 122 and the second canm
groove 124 will now be described in detail in connec-
tion with FIG. 9. The cam groove 121 has an A portion
121a extending substantially radially, and a B portion
121b extending concentrically of the axis of rotation -

of the first cam gear 119. The cam groove 123 has a C



.JJoading. Chiefly in FIG 1, reference nuneral 1 designates a chassis; 2A,
2A, a pair of reel spindles nounted on the chassis 1; 3a, a capstan
supported on the chassis 1; 3b, a fl eel fixed to the capstan 3a; 4, a
t ape cassette adapted to be | oaded dﬁ he chassis 1 and engageable with the
reel spindl goPNorRA2%a @xtendbggetoncéaprivaliy of the arpe o8ssette 4;

6, a rotary head drum nounted on the chassis 1 and equi pped with a nagnetic
head; 7, .8, fotatiamdosethadfinstiecgmogears 119 peandnatébanhapeirs 1; 9, 10,
a pair of tape draw ng nenbers respectively received in the guide grooves
7, 8 12, a‘tionikBhporstendingdinnsusl shossner 1thap the déataneepol e
prvotally M reen the sant portion 1535 end fhe center of rhta-'T 2

tion of the first cam gear 119 increases progressively

as the first cam gear 119 advances clockwise. FIG. 9

shows the two cam grooves 121, 123 as their concentric

portions are expanded in straight (éssuming that the

radius of the first cam ggarllls is infinity). From

before the start of loading until the first cam gear

119 is pivotally moved through about 120 degrees, the

circumferential movement and the radial movement of

the roller 125 are'restricﬁéd by the A portion 12la of

the cam groove 121 and the C portion 123a of the cam

groove 123, respectively, as the roller 125 is moved.

As the first cam gear 119 is turned through about 120

degrees, the roller 125 is guided outwardly of the

axis of rotation of the first cam gear'119.' During

that time, the imaginary line 1010 éonnecting between

the axis of turning of the tape drawing member 10 and

the link 129 and the axis of rotation of the roller

125 comes round rightwardly of the imaginary line 1009

connecting between the axis of turning of the tape

drawing member 10 and the link 129 and the axis of

rotation of the first cam gear 119. Therefore the

roller 125 does not slip leftwardly of the slant por-



. tension spring connected at opposite ends to the ten- sion—-arm 12a and the
chassis 1, respectively; 13, a pinch roller supported on the chassis 1,

14a, a pinch armon which the pinc? oller 13 is rotatably sup- ported; and
- 15, 16, 17, three tape guides nmounted on the chassis 1. The reel spindles
2A, 2A are tKdopupaBy evea sendrecsivedhdhenleagtisinde S tihall e, and each
spindle is conpgsed of a reel hook 2a engadgeable with a hub of the tape
cassette 4, Zesidieph pertdon Ad, Jut dderatdiar stepscdthddidel ow) 103,
and an axle 24 attached to a netal _substrate (described below) 101. -1In
FIGS. 1 and F1oh§mogsegdacds theys %3 e chassis 1; 101, a

P4
metal printed circyit w.red suhstrat ereinafter called.'netal, sub-
Strater): 102, Ccapdrniiiis ROl JrC Ehe e onShel At 1rb B

arranged ar0%%Hihﬁﬁi%%Pik%ﬁx%iﬁn%o%me roller 125 does not cause

the first cam gear 119 to rotate with respect to the
cam groove 121 while the pinch arm 14a is still in
loading. As shown in FIG. 10, the magnetic tape 5 is
disposed against the gquide foller 17 and is not in |
contact with the pinch roller 13.. Also the biasing
force of the tension spring 14b acting on the pin 138
is substantially aligned with the axis of rotation of
the first cam gear 119-and hence is not énough to
rotate the first cam gear_119. If the photoelectric
switéh 147 is turned ON so that the detection hole 150
comes right under the photoelectric switch 147 at this
_time point, the current flows reversely to the clutch
coil 109 to bring the clutch gear 107 away from fly-
wheel 3b. Then the rotation of the first and second
cam gears 119, 120 terminate to take a mode for fast-
forward feeding and rewinding the magnetic tape 5. 1In
this position, since the pin 139 is not in contact
with the contact portion 141, the tension arm 12 is
pushed against the locking portion 142 by the pin 139
against the bias of the tension spring 12b so that the

magnetic tape 5 is fed at high speed without contact-



. reel coils attached to the netal substrate 181 and ar- 12 ranged around
the reel spindle 2A; 104, a reel brake nmounted on the netal substrate 101,
and 105, a trans- m ssion gear rotaﬁg |y mounted on the | ower surface of

- the chassis by a pivot 106a and nes a |large gear portion 55a of a _

t ransni ssi oniggath&5tensianspahl 1gear wpent shiifthg. £fiof ¢ke gastes an arm
pivotally nounted on the chassis 1, along with the transm ssion gear 105,
by the pivot fébgarddndwitd, madel tbckhhgezecputidraprpduoenmedegpnthepart of
the arm 106 by a g[vot 106b and neshing the | arge gear portion 105b of the
transm ssi onBgeartiod 1Rabaodnthe gewr gpocveod2l0ls. meyeddpesinghes a first
per manent nagnet fixed to a '

outer peripheral surface of the roller 125 so that no
external force is exerted on the roller 125, keeping
the rod 127 and the tape drawing member 10 in posi-
tion. The relation between the cam groove 122 and the
cam groove 124 is virtually a mirror image symmetry
with respect to a line perpeﬁdicularly to a line con-
necting between the two reel spindles 2A, 2A. Fur-
ther, since the imaginary line connecting between the
axis of turning of the arm 130 and the rod 128 and the
axis of rotation of the roller 126 comes leftwardly of
the imaginary line 1011 connecting between the axis of
turning of the arm 130 and the rod i28 and the axis of
rotation of the second cam gear 120, no force is given
reversely to such a direction as to drive the second
cam gear 120 (counterclockwise).

For releasing the magnetic tape 5 from the mag-
netic head of the rotary head drum 6, the clutch coil
1b9 is energized to bring the clutch gear 107 into
meshing engagement with the gear 53, causing the fly-
wheel 3b to rotate in the direction reverse to that
when loading, namely, counterclockwise. As this
rotating force is transmitted to the transmission gear

105, 55, 36, 118 of the clutch gear 107, the first cam



. part of the arm 106; 109, a clutch coil disposed sub- stantially right
under the first permanent magnetic 108 and attached to the netal substrate
101; 110, a pin nmounted on the arn119ﬁ; 111, a tension spring con- nected
-at one end to the pin 110 and at the“gther end to a part of chassis 1; 112,
a hol der nouglead andt is lratertesl domee: eafc lidokwdlz®s Siocs chuskl $hea ssasond

per mmnent magnet fixed to the holder 112; 114, a con- tact portion forned
by bendi ng aomdr capf gelae 420 186 rotbte tidckdse dyepda itdves nfdsted to t he

| oner surface of the chassis 1; 117, a holder nmounted on the upper surface
of the chassil®igl engpgementy sk dieofigalh Jeantldf.y fhan dhe®B the hol der

117 and neshing g small gear portion 36a of a transm ssion gear 36; 119,
portion 121b of the cam groove 121 comes right under

the photoelectric switch 148,'the photoelectric switch
148 is turned on to thus detect that unloading has
been completed, releasing the meshing engagement be-
tween the clutch gear 107 and the gear 53.

In the foregoing embodiment, the axis of rota-
tion of each of the first and second cam gears 119,
120 is in alignment with the axis of rotation of a
respective one of the reel spindles 2A.. Aiternative—
ly, they may be out of alignment with each other as
shown in FIG. 12.

Further, in the foregoing embodiment, the rotat-
ing force from one of the transmission gears 118 is
transmitted to the first cam gear 119 and then the
second cam gear 120. In the example of FIG. 12, the’
firét and second cam gears 119, 120 do not directly
mesh each other and receive the power transmission
from the transmission gears in parallel, in which case
the first and second cam gears 119, 120 are different~
in angle of rotation from each other. Further, the
first and second cam gears 119, 120 may be in direct
meshing with each other or may be different in radius

of pitch circle. Or one of the first and second cam



13 a first camgear rotatably supported on the chassis 1, with a part of

one of the reel spindles 2A inserted in the first camgear 119, and neshing
the transm ssion gear 118; 120, a gfgond cam gear rotatably supported on
the chassis 1, with a part of the er reel spindle 2A inserted in the
second cam ge=erd 20 ileemdthesbthgrt trafismissiam gears 1 ldayl1Bé, al22, first
cam grooves fornmed in the first camgear 119 and the sec- ond cam gear 120,™
respectivel ydouble gear cowupeasedanfgrodbargefgeardand ahsmghisgesrl; 125,

125, first rol- lers received in the first camgroove 121 and the sec- ond
cam groove 123, resplecinvihg: fopegoing eshedimenb) | eaghrefekhed in the

first camgropve 122 and the second canlgroove 124, resgectively; 127, a

first rod rotitebl S PPSPRRNGIBNILRES 0hed enti2Phts FRBPOFEPAPY” 225, 128, a
second rod rﬁ%fi@@'gﬁggpgfgﬁéﬁgdogol%ﬁeoggspective cam gear. How-

ever, the outer periphery of each of the first and
second cam gears 119, 120 may be supported by a
plurality of gears 119a, 120, as shown in FIG. 12. In
another alternative form, which is also shown in FIG.
12, each of the first and second cam gears 119, 120
may have in its body a slit 119b, 120b, and a shaft
119¢, 120c may be threaded through the slit 119b,
120b.

Still further, in the foregoing embodiment, each
of the first and second cam gears 119, 120 are dis-
posed beside the stem 2b axially of the respective
‘'reel spindle 2A. Alternatively, it may be disposed
beside any one of the reel hook 2a, the reel rest 2c,
the reel axle 2d and the reel coil 103. In addition,
the resilient portion 133 is formed on a. part of the
link 131 in the above embodiment, but may be formed on
a part of the rod 128 as shown in FIG. 14, or may be
formed on either the link 131 or the rod 128, which is
not shown here.

Furthermore, the above embodiment is directed to

the arrangement associated with the tape guide 15 and



.end the second roll-ers 126; 129, a link fixed at one end to the first rod
and pivotally connected at the other end to a part of the tape draw ng
menber 10; 130, an arm pivotally cogggcted to the chassis 1, sup- porting
on its part the tape guide 15 attac thereto and al so supporting on its
part the secottke rioabd 28raiwindg ahénbepudnten thertape 4@jply bidk pivotal ly
con-- nected at one end to the arm 130 and at the other end to a part of the
tape drawi ng tkefersidde 18n2F1G33]) ¢ esThieninpentionsnagsbecappéiedf or med:
with the |inks 14 129, 131; 134, a_ shaft inserted through the bearing
115; 135, 1360 thecaxrangenentasgponpiatednwibhe thaftaps4aguigdebl7a cont act

portion formed by bending a part )
and the tapé drawing member 10 on the tape supply side

(right side in FIG. 1), obtaining the same results.

According to this embodiment, because each of
the cam gears has in or on its body a geometric groove
or a pin is rotatably supported on the chassis by in-
serting a part of the respeétive reel spindle, a thin,
small-sized apparatus can be achieved.

Further, because the link to which the tape
drawing member is attached is rotatably connected
directly to the arm on which the tape guide is
mounted, the tape guide and the tape drawing member
can be moved by a common driving mechanism, minimizing
the number of parts and hence making the apparatus
simple in structure and compact in size.

Loading Mechanism of the Second Embodiment

A modified loading mechanism of the second em-
bodiment of this invention will now be described in
connection with FIGS. 15 through 21.

In FIGS. 15 and 16, reference numeral 201 desig-—
nates a chassis; 202A, 202A, a pair of reel spindles
mounted on the chassis 201; 203a, a capstan supported
on the chassis 201; 203b, a flywheel fixed to the cap-

stan 203a; 204, a tape cassette adapted to be loaded



- of 4+he lever 136a; 137, a torsion spring connected at one end to the |ever
135 and at the other end to the | ever 136a; 138, 139, pins nounted on the
first camgear 119 and the second gam gear 120, respectively; 140, a |lever
- pivotal |y supported on the chassi s~V by a pivot 144; 141, a contact portion
formed on a @arthefchassisvanllidnd érn@ageabbekwihthpbthei veelormed on a part
of the lever 140; 143, a tension spring connected at one end to a part of
the | ever 148pipdles 2022ot RBRAeNA06e A pagnebicthepehwosnd on the 4

hol der nounted on the chassis 1; 146, 147, 148, photoelectric sw tches
support ed ont?Pe FRFEEEte48047148067158 raEaEE- heASndFBRCBORBEREIONN t he

(LSt cam dephe 10 a0d B8, 5SS ad COmAS™Y 4470 RSPREELE Bkl o o2
rotary head dosm obo EDESENERA! SedondGuill §28808S"EbEnLA" TRTchD the
chassis 201; 209, 210, a pair of tape drawing members
respectively received in the guide grooves 207, 208:;
211, a restriction pin; 212, an arm pivotally mounted
on the chassis 201 and suppofting the restriction pin
211; 214, a pinch roller supported on the chassis 201;
215, a pinch arm on which the pinch roller 214 is
rotatably supported; and 216, 217, two tape guides
supported by the chassis 1.

In FIGS. 15 through 21, 300 designates a post
fixed to the chassis 201; 301, a metal printed circuit
wired substrate (hereinafter called "metal substrate")
attached to the chassis 201 via the post 300; 302, a
reel coil attached to the metal substrate 301; 303, a
gear forced in a loading motor 236d: 304, 305, 306,
307, four transmission gears pivotally mounted on the
lower surface of the chassis 201; 308, 309, bushes
fixed to the chassis 201; 310, 311, clamps attached to
the chassis 201; 312, 313, contact portions formed on
the clamp 310; 314, 315, contact portions formed on
the clamp 311; 316, a resilient portion formed on the

clamp 310; 317, a locking portion formed on the clamp



~mounted on the tension arm12; 158, a contact portion formed-en a part of
the second cam gear 120; 159, 160, reflecting sheets attached to the

chassis 1; and 161, an escape hole forned in the chassis 1 and extendi ng
t hrough the transm ssion gear 118. adlng Action of the First Enbodi nent

15 The operatziian ofid,he aNRid©0 A tdEHERS R i+B Wigder @QubEaslesef | bed. FI GS.
3 and 4 show a first p05| tion, nanely, a before-1oading position in which

the tape dr awhe) JrRiEElsS 2&)1,1@19}‘!% taRai i 96 Fon ayehr Mugpdeted G er 13

can be drawn out of the tape cassette 4. FIGS. 1 and 2 show a second

posi tion, narohey hoddexadi I8y AR & icontEost tpartion Wiomded hen neagneti c t ape
.part of the holder 318; 321, a first loading disk
rotatably mounted on the outer periphery of the bush
308 and sandwiched between the clamp 310 and the
chassis 201; 322, a second loading disk rotatably
mounted on the outer periphery of the bush 309 and
sandwiched between the clamp 311 and the chassis 201;
323, a cutout formed in the first loading disk 321;
324, a cutout formed in the second loading disk 322;
325, a locking portion formed on the first loading.
disk 321; 326, a locking portion formed on the second
1oading.disk 322; 327, a lever pivotally supported on
the first loading disk 321; 329, a tension spring con-
nected at one end to the locking portion 325 and at
the other end to the lever 327; 330, a tension spring
connected at one end to the locking portion 326 and at
the other end to the lever 328; 331, a cutout formed
in thé-first loading disk 321; 332, a cutout formed in
the second loading diék 322; 333, two contact portions
formed on the respective levers 327; 334, a contact
portion formed on the lever 328; 335, a rod pivotally
mounted on the lever 327; 336, a rod pivotally mounted
on the lever 328; 337, a rod pivotally mounted on a

second loading disk 322; 338, a link pivotally mounted



- is drawn fromthe tape cassette 4 and is brought- agai nst the nmagnetic head
of the rotary head drum6. In FIG 4, as |loading starts, a current flows in
a conductive pattern print-wired on nmetal sub- strate and soldered to
-~ the clutch coil .109. Thus ac- cordié% to Flemng's left-hand rule, a

t hrusti ng forre tacttheonrddhe X6 r st3perarsresiomegmetintO&qorguereti att arly to
the magnetic flux directing toward the current flowng in the coil 109 so
that the armongs ens fioy@ Rraitt ywhinkhal nasl A3 @anstlat $dheaumtdren endi as of
the tension spring 111 and against the attracting, force between the second
per manent nadfef PAE3 ofhdFhehe W¥h-338&ict34%r 13 FPA B IERARLY &t%art of the
arm 106 hits the bearing 115._  This causes the clutch gear 107 to nesh the
gear 53 for mM@Ged L ﬁ%rr%rq%er%ﬂof 3 HeERgARn NRBICNPTLS her eby

?3? gtn‘gdt he p%sci toinoen e?‘fd I?t'loGa %arpé cgip aghet irrged 383E7ncaené r}ﬁ: fétYemoetglmexs b is
end to a part of the rod 340; 342, a pin mounted on
the first loading disk 321; 343, a pin mounted on a
part of the second loading disk 322; 344, a gear por-
tion formed on the outer pefiphery of the first load-
ing disk 321; 345, a gear portion formed on the outer
periphery of the second loading disk 322; 346, a
tooth~free portion formed in the outer periphery of
the first loading disk 321; 347, a leading tooth of
the gear portion 344; 348, a contact portion formed on
the leading end of the gear portion 345; 349, a holder
carrying the magnetic head 206 and supported on the
chassis 201; 350, 351, are pins mounted on the chassis
201; and 352, a spring éﬁnnected at one end to the pin
351 and at the other end to the pinch arm 215. The
tape éﬁide 217 is mounted on the pinch arm 215.
Ioading Action of the Second Embodiment

The operation of the modified tape loading me-
chanism will now be described. FIG. 18 show a first
position, namely, a before-loading position in which
the tape drawing members 209, 210, the restriction pin

211, and the pinch roller 214 can be drawn out of the



cl ockwi se by the permanent nmagnet fixed in the fly- wheel 3b and the action
of the current flowng in the 16 capstan coil 102, the rotating force of
the flywheel 3b is transmtted to g@g first camgear 119 via the

transm ssion gears 105, 55, 36, 118*So that the first camgear 119 is
rotat ed cl ockapsechssptte 204vea¥IGuhillSe shows SeserendaPogddrior0 meshing
the first camgear 119 _is rotated countercl ockw se upon receipt of the
rotating for Bamedym Bhéopding-campdediom PosAidioaoid WHilFEh Shwce t he
rollers 125, 126 are noved _cl ogk- w se %pd count ercl ockwi se .by the first
cam grooves P2gnetis tape,205 j& frayny Lrom %Wed’ars & i |y al ong

the second C%ghgﬁgo%%%u%%% a%%%hs&h%hg %§§netic head 206.

In FIG. 4, as loading starts, the loading motor
236d rotates. This rotating force is transmitted to
the first loading disk 321 via the gear 303 and the
transmission geafs 304 - 307, 319 to rotate the first
loading disk 321 counterclockwise. Upon receipt of
the rotating force from the first loading disk 321,
the second loading disk 322 engaging the first loading
disk 321 is rotated clockwise.

Thus the levers 327, 328 are pivotally moved
with the first and second loading disks 321, 322,
respectively, so that the rods 335, 337 cause the taée
drawing member 210 and the pinch arm 215, respective-
ly, fo move the position of FIG. 15. The tape drawing
member 209 is moved along the guide 207 to the posi-
tion of FIG. 15 in association with the link 338 in
response to the pivotal movement of the arm 212. Dur-
ing that time, the tape drawing members 209, 210 are
engageable with the side surface of the holder 349
while each of the rods 336, 337 is pushed upwardly due
to the rotation of a respective one of the first and
second loading disks 321, 322. Accordingly the lever

327 is pivotally moved counterclockwise against the



. and second rods 127, 128 respectively causes the tape draw ng nenber 10 and
the arm 130 to nove to the respective positions of FIG 1. And the tape
drawi ng nenber 9 is noved to the posé%bon of FIG 1 along the guide groove
-7 in cooperation with the link 131 i esponse to the pivotal novenent of
the arm 130. Bilda ofictlidatenshon spheinqpe29) aandotivenbeds3fo0 d0iqese in
contact with the side surface of the holder 155 but are respectively pushed —
upwar dl y by tdmainsttthedvi®s afidthéectemsid3Osponingas4l hinrsachi ant
portions 132, 133 flex, causing the tape drawing nenbers 9, 10 to create a
pressi ng forcdixectienhasdee slortemithetfistance bebveenrtheorpdsr ot at ed
cl ockwi se, the £in 138 hits the side-surface of the first camgear 119 to

14

cause the | ev®} I%@?-13%%9t§ﬁ@@v@¥%¥i?gﬁ%@%b%¥%c%°9r 210 thereby

create a pushing force on the holder 349.

Subsequently, as shown in FIG. 16, when the
first loading disk 321 is further rotated by a slight
extent counterclockwise, the pin 343 comes in contact
with the locking portion 31? and, substantially at the
same time, the meshing engagement between the'gear
portions 344, 348, which had performed power transmit-
ting, is released as the leading tooth 347 leaves the
contact portion 348, thereby stopping the rotation of
the second loading disk 322.

At that time, since the reaction to the pressure
of the tape drawing members 209, 210 comes round
slightly rightwardly of the axis of rotation of the
second loading disk 322, a pressure is created to
release the contact between the locking portion 317
and the pin 343, namely, the engagement with the first
loading disk 321. In this state, even if an external
force such as vibration is exerted on the second load-
ing disk 322, the second loading disk 322 is not
rotated counterclockwise to keep the pushing position
of- the tape drawing members 209, 210.

By the moving action of the rod 336 and the link



- 17 wi se. Thus by the contact portion 136b, the pinch arm 14a is pivotally
noved cl ockwi se to bring the tape guide 17 against the magnetic tape 5 so
that the pinch roller 13 comes in contact with the capstan 3, the tape
gui de 17 being nounted on the pinci3@rm 14a. Also, as the first cam gear

119 is rotat gdsgl enWend sfiFdRVet the asmPi2i@! JomesMave oI se so
that the torsion spring 137 flex to cause the pinch roller 13 to press the

magneti c tapeithaghienptin 360capst dende isupustied Wyethichagrgick39 hits the
contact portion 141, the lever 140 is pivotally noved cl ockwi se agai nst the
bi as of the spmrdingn3spri nFurthesy tthet pilmchpiarml 215 o ehdatedtea om t he

| ocking portion 142. Therefore the tension arm 12 is pivotally noved under
the bias of thpet gudden 247 ilisg mpRinted tisaundged tiandhen counter-

clockwise direction reverse to that previously pivo-
tally moved. This force pushes back the first loading
disk 321 cleckwise via the rod 335 so that the leading
tooth 347 comes in contact with the contact portion
348 to create a pressure. The direction of this pres-
sure is such that the second loading disk 322 is
rotated counterclockwise. Since the sum of the reac-
tions of the pressed and fixed tape drawing members
209, 210 is far larger than the force tending to
rotate the secohd loading disk 322 clockwise, the sec-
ond loading disk 322 will not be rotated. Therefore
the pinch arm 215 will not be rotated even if an ex-
ternal force such as vibration.

In this position, according té a non-illustrated
mode detecting mechanism, the apparatus enters the
standby mode for the fast-forward/rewind operations,
terminating rotation of the loading motor 236.

When the fast-forward feeding button or the
rewinding button is depressed, the magnetic tape 205
is prevented from beinq engaged by the restriction pin
211, the tape drawing members 209, 210 and the tape -

guides 216, 217 and is thereby fed at high speed.



pi n-11 tensions the magnetic tape 5. Wen the detection hole 149 cones
ri ght under the photoelectric switch 146 as the first camgear 119 is
pivotally nmoved, light emtted fronébfe light- emtting el enment, which
| i ght had been diffused by a rough face of the first camgear 119 by

this time, is refl esied, byhdheckel + &k bdiec Bh Butddn oo thenrsbbiges the
| ight-receiving elenment to switch the photoelectric swtch 146 on. Thus

conpl eti on ofingasikttcery imsddeeessied pctins. £ Sostsloddingrd sk spveisel 'y
flowwng in the clutch coil 109, the arm 106 is pivo- 18 tally noved
cl ockwi se to fimtsheer heotatedctoprterolodivises o tthat ethe gpimeh second
per manent magnet agai nst

roller 214 mounted on the pinch arm 215 pivotally mov-

able in response to the movement of the rod 335.comes

in contact with the capstan 203a.

Since the first loading disk 321 is still fur-
ther rotated counterclockwise, thé lever 327 is
rotated counterclockwise against the bias of the ten-
sion spring 329, as shown in FIG. 17, so that the
pinch roller 214 presses the magnetic tape 205 against
the capstan 203a.

At that time, the pin 342 comes in contact with
the resilient portion 316 to prevent rotation of the
first loading disk 321. In this position, according
to the non-illustrated mode detecting mechanism, the
apparatus enters the mode for reprodﬁcing or recording
the magnetic tape 205, terminating rotation of the
loading motor 236d. Since the reaction to the pres-
sure of the pinch roller 214 to the capstan 203a comes
round leftwardly of the axis of rotation of the first
loading disk 321, an additional force acts on the
first loading disk 321 so as to further rotate the
first loading disk 321 counterclockwise. Therefore

even if the rotation of the loading motor 2364 is

terminated, the first loading disk 321 is fixed due to



-the bias of the tension spring 111. This rel eases the neshi ng-engagenent
between the clutch gear 107 and the gear 53, and therefore, the rotating
force to the first and second can1gea§§%119, 120 is freed so that the
~flywheel 3b rotates in an arbitrary d

ction to feed the nmagnetic tape 5

sandwi ched bethveemddpeneapt s¢aneda el piwe Pincind ctherrdsSilienthat tine,

the first cam gear

119 tends to continues rotating cl ockwi se as the pin 138

is urged by tpexrtimsidbéspring 137, but the contact portion 158 is |ocated
agai nst the pin 153 to thereby prevent the first and second cam gears 119,

120 fromrotating. I
tensi on spring 143,

cl ockw se

n the fir m 121
bet ween t he sl.tésrtltcgpegéf)ove

For stopping the reproducing or recording opera-
tion, when the stop button is depressed, the loading
motor 236d is reversely rotated during loading so that
the first loading disk 321 is rotated clockwise. The
rod 335 is thereby moved downwardly to pivotally move
the pinch arm 215 counterclockwise so that the press-
ing of the pinch roller 214 is released.

Further, as the first loading disk 321 is
rotated clockwise, the leading tooth 347 comes in con-
tact with the contact portion 348. At that time, ac-
cording to the non-illustrated mode detecting mechan-
ism, the apparatus enters the standby position for the
fast~-forward/rewind mode.

For taking the tape cassette 204 out of the ap-
paratus, as the ejection button is depressed, the
loading motor 236d is rotated to cause the first load-
ing disk 321 to rotate clockwise. The leading tooth
347 thereby pushes the contact portion 348 downwardly
to cause the gear portion 344 to.engage the gear por-
tion 345 so that the second loading disk 322 receives

the rotating force from the first loading disk 321 to

cthip statep Vire crapebani 203 its trokakedtal by the
creates a force so as to rotate the second cam gear
THeenskant speed 1o feedcbhe maorekis kare P2 a¥nheorzwl ati on

120



- and the second cam groove 123 as well as the relation between the first cam
groove 122 and the second cam groove 124 will now be described in detail in
connec- tion with FIG 9. The can1gro§ve 121 has an A portion 12la

- extending substantially radially, a B portion 121b extendi ng

concent ri caldotaife tdmureberscdckwisd) oTiod fdds 336 IIM gearndtda The cam
groove 123 has a C 19 portion 123a extending concentrically of the axis
of rotation dawriwardly sso ctidmigethie Htitpe atichwind amnipars 2090 A2Bb ext endi ng
in such a manner that the distance between the slant portion 123b and the
center of r@ne nelepsdad tfron ipressing peaingy the rhokler pp4yrandi vel y as

the first camgear 119 advances clockwise. FIG 9 ,
hence are moves to the position of FIG. 18 along the

respective guide grooves 207, 208. At that time, ac-
cording to the non-illustrated mode detecting mechan-
ism, the rotation of the loading motor 2364 is
stopped.

At the same time, the érm 212 is pivotally moved
clockwise in response to thé'movemenﬁ of the rod 336
and the line 338 and is stopped at the position of
FIG. 18. At that time, the tension spring 339
restricts the moving posture of the link 338 having a
plurality of fulcra of pivétal movement.

In this embodiment, the second loading disk 322
is disposed coaxially of the rightside reel spindle.
Alternatively, the rod, arm or the like to which the
tape drawing member is connected may be attached to
the first loading disk 321 coaxially of the leftside
reel spindle. Or the apparatus, like VHS-VTR deck for
compact cassette, may be equipped only a single reel
spindle.

For another alternative form, in addition to the
tape drawing member to bringing the magnetic tape
against the magnetic head, the rod, the lever and the

like, which are connected to the arm on which the ten-



- shows the two cam grooves 121, 123 as their concentric portions are
expanded in straight (assumng that the radius of the first camgear 119 is
infinity). Frombefore the start ofqglgading until the first camgear 119 is
- pivotally nmoved through about 120 d@éfees, the circunferential novenent and
the radi al meieme@rmofanchethen drapk? Snwide reast matrdebdyy ndye Be pat+i on 121a
of the cam groove 121 and the C portion 123a of the cam groove 123,
respectivel y taghethda diherlogbing disked. As the first camgear 119 is
turned through about 120 degrees, the roller 125 is guided outwardly of the
axis of rotation ofAARFFingite dhifeAnbodinenf i iy RIVRTIFVENT t}R~ i magi nary
| ine 1010 connecti ng between the axis of turning,of Hgf,ta e drawi ng nenber
10 and the | FREPE FRAVHSEITO oM 9R3Th AT e a01Iredes 2b%8s round

ightvardly of he |V SN A00% SISH 19 Sty the xS o

Further, the mode determination can be reliably
performed in terms of angle of rotation of the loading
disk directly without many intermediate parts.

Still further, since in every mode the tape
drawing member can be retained by the structure which
is simple and minimizes the load to the tape loading
drive source, this apparatus is inexpensive and is
able to save the electrical energy to be consumed.

In addition, since eitheér the loading disks or
the clamps are in the form of metal plates, this appé-
ratus is particularly easy to manufacture in a thin
compact size.

" In this embodiment, the rod 335 to which the
pinch arm 215 is connected is attached to the first
loading disk 321 engaging the transmission gear 319,
and the rod 336 and the lever 328 to which the tape
drawing member 209 is connected are attached to the
second loading disk 322. These arrangements associa-
ted with the rightside and leftside reel spindles may
be reversed. -

Therefore, the respective operations of the tape



. drawi ng nenber 10 and the link 129 and the axis of rotation of the first
cam gear 119. Therefore the roller 125 does not slip leftwardly of the

sl ant por- 20 tion 123b even mheqipeceived the reaction of the resilient
- portion 132, but it rather stops at e ri ghtnost end of the slant portion
123b. I n thi sinasding arenfé farnddheapigradoeernd 2éan b vorsiotediéd nin-
position), the roller 125 does not cause the first camgear 119 to rotate
with respect dependentdiv g@wranteeinyg | tiin pismad larsi zieth appaxa+| in

| oadi ng. As shown in FIG 10, the magnetic tape 5 is di sposed agai nst the
guide roller t¥B.and is not in contact with the pinch roller 13.. Also the
bi asin 3
d FIG. 21 shows a loading disk supporting struc-
ture of this embodiment.

In FIG. 21, reference numeral 308 designates a
bush fixed to the chassis 201; 308a, a step portion
formed on an upper surface of the bush 308; 308b, an
outer peripheral surface of the step portion 308a; and
308¢c, an upper surface of the step portion 308a. Fur-
ther, 310 designates a clamp attached to the chassis
201; 310a, a contact portion formed on the clamp 310;
321, a loading disk rotatably mounted on the bush 308
and having an inner peripheral surface 32l1a, which is
in contact with the outer peripheral surface 308b of
the step portion 308a of the bush 308, and an upper
surface 321b of the outer peripheral edge, which sur-
face is in contact with the contact portion 310a of
the clamp 310. Thus the loading disk 321 is posi-
tioned in such a manner that its height from the
chassis 201 is constant.

As described_above, the loading disk 321 is sup-
ported in such a manner that its inner peripheral edge
is rotatably supported on the outer peripheral surface

308b of the step portion 308a of the bush 308 and also

in such a manner that its center line is aligned with



force of the tensi-on spring 14b acting on the pin 138 is substantially
aligned with the axis of rotation of the first camgear 119 and hence is
not enough to rotate the first can1%§ r 119. If the photoelectric switch
147 is turned ON so that the detecti hol e 150 cones right under the

phot oel ect ri citsiaxis 107 metatient i nklewi rthe theading ebisk| 3 isver sel y to
the clutch coil 109 to bring the clutch gear 107 away from f| whee

Then the rot &YRRPEEed hin f$HCR iRRRRRDN %‘%m%‘éféah%qul’g fyom éé%m nat e to

t ake a node for fast- forward feeding and rew nding the magnetic tape 5. In
this positiorfPagste 3%k 1F rcangtant Ymecﬁmﬁ%Ets%Wf%F?hgo%%n?ﬁct portion

41, Lhe tonshol SR S1 B0 AR e IR LSCALAGL BT 442 b (e
tape 5 is fedfﬂ’m@&gcghsﬁ?gdcﬂﬁgoﬁo.co%ﬁ&é, during rotating the
loading disk 321, the center line of the loading disk
321 is free from being displaced off its axis of rota-
tion and also from being inclined.

Partly since the rotafional force of the drive
gear is smoothly transmitted to the loading disk 321
and partly sinqe the driving force of the loading disk
321 also is smoothly transmitted to the lever or the
like, it is free from any damage of teeth of the gear
portion 344 and from any abnormal tape_traveling path.
Further, because the number of parts is relatively
small, this apparatus can be assembled simply.

In this embodiment, the two_loading disks are
‘located one around each of two reel spindles con-
centrically thereof. Alternatively, the loading disks
may be located in another position, e.g., concentri-
cally of the cylinder. Or one or more loading disks
may be located concentrically of the capstan.

Accbrding to the embodiment, partly since the
center line of the loading disk is normally in align-
ment with its axis of rotation, and partly since the

loading disk is free from being inclined, the rotating



- 21.ing the tension pin 11. Wen shifting fromthe fast- forward/rew nd node
to the record/reproduce node, the B portion 121b of the cam groove 121 is
noved past the outer peripheral surﬁ?ge of the roller 125 so that no
*external force is exerted on the rol¥ér 125, keeping the rod 127 and the
tape drawi ng Le&ifge eyl Fhey d3dsie d9agh carhde dizansgit k3l ¥ &0 groove

122 and the cam.groove 124 is virtually a_mryror inmage symmetry with.
respect to aate P& G&7% AATAQR &F (ﬁﬁ eI r?é‘% rfggtﬁf e t wo

I i ndl 2A, 2A, - th ' t he iJmai Al ti
betven the SECH G GRS of TIRFSRARL A A RIRE HARF 195 KA AheA oo s of
rotation of i fiold ookt CaMmh{ &l MRioh Un WA JIRE A Y didiEs 1012

connecting b axi|

a long service life and can be assembled easily and
efficiently.

Tape Tensioning Mechanism of the Second Embodiment

FIGS. 22 and 23 show a tape tensioning mechanism
according to the second embo&iment, with which a
desired tension is given to the magnetic tape.

A tension arm loading mechanism of this embodi-
ment comprises a tension arm pivotally movable depend-
ing on the tension of the magnetic tape, a tension
spring normally urging the tension arm toward the mag-
netic tape, two loading disks each threaded over a
part of the respective reel spindle and rotatably
mounted on the chassis, a transmission pin mounted on
the loading disk, and a transmission arm pivotally
mounted on the chassis and pivotally movable by the
movement of the transmission pin.

In the tension arm loading mechanism, the trans-
mission pin is moved, in response to the rotation of
the loading disk, to cause the transmission arm to
pivotally move so that the loading position and the
unloading position of the tension arm can be

determined, depending on the angle of rotation of the



turning of the arm 130 and the rod 128 and the axis of rotation-of the
second cam gear 120, no force is given reversely to such a direction as to
drive the second camgear 120 (count@ gl ockwi se). For releasing the
magnetic tape 5 fromthe mag- netic head of the rotary head drum 6, the
clutch coil HRHIFRIQP to bring the clutch gear 107 into meshing

i Toction reverse To Ehn ZAHEC] BhdrRey Fafel RO RerLr bERAEE. As this

(O 00, 1O Shd SbORIS SSL AR HLABSELIORY. 0% 455 0 dfa 110

countercl ockwW e L 0rLALSE LHGNEFLT 401 designates a tension spring
connected at one end to a shaft 402, which is mounted
on one end of the tension arm 400, and at the other
end to the chassis 201 and normally urges the tension
arm 400 clockwise. Further, the shaft 402 is fitted
in a hole 403 formed in the chassis 201 so that the
tension arm 400 is pivotally movable in the hole 403
about a pivot 404. 410 designates a transmission arm
which is pivotally movable about a pivot 411 fixed to
the chassis 201; and 412, a spring connected at one
end to the chassis 201 and at the other end to one of
the tranémission arm 410 to normally urge the trans-
mission arm 410 counterclockwise. The one end of the
transmission arm 410 is set in a position where the
transmission arm 410 is engageable with the shaft 402
on the tension arm 400. The strength of the spring
412 is not only so as to urge the transmission arm 410
counterclockwise, but so as to pivotally move the ten-
sion arm 400 counterclockwise against the bias of the
tension spring 401, thereby setting toc a value enough |
to push the shaft 402 against the end surface of the
hole 403.

As described above; reference numeral 321 desig-



- ond camgear 120 to rotate clockw se due to the fesh- ing engagenent wth
the first gear 119. Wen the B portion 121b of the cam groove 121 cones
right under the photoelectric switch3I38, the photoelectric switch 148 is

“turned on to thus detect that unla dlna has ,been, conpl eted, rel easing the
meshi ng engagdfefe %eleﬁﬁﬁéﬁetﬁea@Fﬂgc 1§Eainlﬁhlﬁhdatﬁér§e8? e |n the

f nmbodi h f; t a: f, f t d
Second oam qeRvEPLHos199G-RE L BtnalRnanhuten ipREheRsabA HhER 4F of a

;F?SﬁﬁéhﬁemfPﬁoﬁ saofenEPout"LRE. Ro1 20w Bh68; 58k Flier to BBk T  cgoing
crod e | eRgLR 2000 RABCESLE SIS LTSI SRR et 10| o
the exanpl e obuELf edde Ehﬁear portion 344 which is meshable with
the final-stage gear 319 of a reduction mechanism (not
shown)-transmitting a driving force from the motor
236d. Further, the leftside loading disk 321 has a
transmission pin 342 mounted thereon and engageable
with one end of the transmission arm 410.

Likewise, 322 designates a rightside loading
disk in which a part of the take-up reel spindle 202A
is inserted and which is rotatable about the hollow
bush 309 fixed to the chassis 201. The rightside
loading disk 322 has on its outer edge a gear portion
345 which is meshable with the gear portion of the
leftside loading disk 321, thereby driving the tape
drawing members 309, -310 and other parts (drive me-
chanism is omitted here for clarity). The vertical
movement of the leftside loading disk 321 is
restricted by the clamp 310 and the holder 318, while
the vertical movement of the rightside rotary 322 is
restricted by the clamp 311 and the holder 318.

Tape Tensioning Action of the Second Embodiment
The operation of the tape tensioning mechanism

will now be described. During unloading the magnetic



first and second camgears 119, 120 do not directly nesh each other and
receive the power transm ssion fromthe transm ssion gears in parallel, in
which case the first and second cam gp@rs 119, 120 are different in angle

of rotation fromeach other. Further, the first and second cam gears 119,
120 may be | h2Ber8eP; nﬁgﬁFHBSMPFEt§aEﬁSHPﬁthSFrnBQSﬁglapfP§r§ﬁ ‘i n radius

of Iich clrshe: Shegleighyile Lol ototecotd alyon 2Ridotan Lk the
2 L 95212058 RoblSp 0" BALACEUARAL ASBl RRANG! e ity o0 Socone
cam gear. HOMi2 and partly since the tension arm 400 is normally

urged counterclockwise against the bias of the tension

spring 401, the shaft 402 remains stationary in

engagement with the hole 403 of the chassis 201.

When the motor 236d rotates as the lcading ac-
tion starts, the leftside loéding disk 321 starts
rotating counterclockwise via the.reduction mechanism
and the gear 319. By this action, the transmission
Pin 342 mounted on the leftside loading disk 321 comes
in contact with one end of the transmission arm 410 to
pivotally move the transmission arm 410 clockwise
against the bias of the spring 412. Further, since
the pivotal movement of the tension arm 400 is
released by the clockwise angular movement of the
transmission arm 410, the tension arm 400 is pivotally
moved clockwise under the bias of the tension spring
401 so that a tension pole 450 is exactly balanced
with the tension of the magnetic tape 205, thus com~
pleting the tape loading action (FIG. 22).

Meanwhile, when the motor 2364 rotates as the
unloading action starts, the leftside loading disk 321

- starts rotating then clockwise via the reduction me-

chanism and the gear 319. By this action, the trans-



- ever, the outer periphery of each of the first and second cam gears 119,

120 may be supported by a plurality of gears 119a, 120, as shown in FIG

12. In another alternative form w@!%ﬁ is also shown in FIG 12, each of

“the first and second cam gears 119,120 may have in its body a slit 119b,
120b, and a F&ELomI PN BAGc mempbss OFy ddded afifisddsh kadding disjob, 120b.
Still further, in the foregoi ng enbodi nent,, eaqch of the first and second
cam gears 11821136 &'teé“%eéi? fﬁéb&%ﬁ%%%naﬁ &4%19% ¥k he

ti I i ndl.e 2A. Alt tively, b ' d besid
oneof the r8e RESETAEEidn, T FoY aatasiona), Wkarert FEIHe e r ool
i1 103. | i Lison,: th 1A fi 1 ' ; t of th
nk 150 i n ERETSBHIR et T B ¢ s SRS e Tod
128 as Shownﬂf&ﬂ@ﬂ%sék%n(gfﬂnﬁﬁd“%o pivotally move counterclock-

wise under the bias of the spring 412. The tension
arm 400 also is pivotally moved counterclockwise
against the bias of the tension spring 401 so that the
shaft 402 is returned to its‘position of FIG. 23 where
it is in engagement with the hole 403 of the chassis
201, thus completing the unloading action.

According to this embodiment, since the number
of parts of drive transmission means of the tension
arm loading mechanism can be reduced, it is possible
to reduce the cost of production of the-mechanism.
Since the required dimensions between the individual
parts can be obtained easily, it is possible to in-
crease the efficiency of transmitting the driving
force so that a highly reliable mechanism can be
achieved. Yet this apparatus requires only little
space for wvarious parts and therefore can be manufac-
tured in a thin and compact size.

Reel Brake Mechanism of the Second Embodiment

FIGS. 24 through 28 show a reel brake mechanism

according to the second embodiment, in which a desired

braking action is given to the reel spindles.



- fornmed on either the link 131 or the rod 128, which is not shown here.
Furt hernore, the above enbodinent is directed to the arrangenent associ ated
with the tape guide 15 and 24 theﬂgype drawi ng nmenber 9 on the tape
supply side (left side in FIG 1). THi'S invention may be applied to the
arrangenent associ HEH. w4 hshows tiipe recaed g aard t heprogectndgwi ng nenber
10 on the tape supply side (right side in.FIG 1), obtaining the sane
results. AccRFHgeD ohikhe Magnebht recerdind cavt BePYadueinggenrs has in
IR R T A ERE N P e A

speed rewinding position of the apparatus; and FIG.

26, the tape unloading position of the apparatus.

In FIGS. 24 through 26, reference numeral 321

designates a loading disk driven by the tape loading

motor 236d (via various non-illustrated parts of the

transmission system) and haﬁing in its center an an-

nular bush 308 in which a part of the chassis 201 is

inserted and which is disposed around the supply side

reel spindle 202A coaxially thereof; 342, a transmis-

sion pin mounted on the loading disk 321; 410, a

transmission arm pivotally supported on the deck base

201 by a pivot 411 and normally urged by a spring 412

to pivotally move counterclockwise and engageable with

the transmission pin 342, the transmission arm 410

having at one end a gear portion 410a and being

engageable at the other end with the tension arm 460;

500, a driving lever pivotally supported on the deck

base 201 by a pivot 501 and having on its one end gear

portion 500a meshable with the gear portion 410a of

the transmission arm 410; and 502, a driving rod con-

nected at one end to a driving lever 500 via a con-

necting pin 503 to constitute a toggle mechanism and

having in its other end an elongated hole 502a.



- smal | -si zed apparatus can be achieved. Further, because the link to which
the tape drawi ng nenber is attached is rotatably connected directly to the
arm on which the tape guide is nDunt the tape guide and the tape draw ng

parts and hence iy 2 aﬂé%‘é«%%ﬂ%‘” I HPAbiah B e Kpact i n
echani om of HERE S BESRET G b GOIE ‘0P % ACHE i FOAR (12T I
?gfsg;glrolgcei Intrjlr?e Qg%&l%ge\%ﬂ%] ﬂfaet(l%gr]a tgl{se%%r})%ﬁﬁ r}ﬂgﬁsalgzaqu}ﬂwreel
hassi o 201 2 835%'*9‘3%%%3%?‘*% o 1% S S LIRS, O Lape

cassette adapieRthred @%lﬁﬁﬂk%$wer part of the deck base 201 such as

by screws; 511, a slider having a locking pin 512
engageable with the elongated hole 502a of the driving
rod 502 and at opposite ends first and second cam por-
tions 513, 514 and movable back and forth horizontal-
ly; 515, a first braking lever pivotally supported on
the subchassis 510 by a pivot 516 and having a brake

" shoe 518 engageable with a brake drum 517 of the supp-
ly side reel spindle 202A, the first braking lever 515
having also a locking pin 515a engageable with the
first cam portion 513 of the slider 511; 519, a spring
normally urging the first braking lever 515 in such a
direction as to bring the brake shoe 518 against the
supply side brake drum 517: 530, a second braking
lever pivotally supported on the subchassis 510 by a
pivot 531 and having a brake shoe 533 engageable with
a take-up side brake drum 532, the second braking
lever 530 having alsc a locking pin 534 engageable
with the cam portion 514 of the slider 511; 535, a
spring normally urging the second_braking lever 530 in
such a direction as to bring the brake shoe 533

against the take-up brake drum 532; 536, a spring



- 25 on the chassis 201 and engageable with the reel spindles 202A, 202A,

205, a magnetic tape wound on the tape cassette 204; 206, a rotary head

drum nount ed on the chassis 201 andqgﬁuipped with a magnetic head; 207,
0

- 208, first and second guide grooves roned [ n_the chassis_201; 209, 210, a
pair of tapeFrBhy ﬁb@?sg?%sﬁéé??VeF}lrEEQ%VQHd}K tReF§lPde2dr ooves

chassi s 201 T 2BpooPEi Be7r 8 Feck: evPB BhrREet Y S BERRER rol I or

o e e S B i 0 PR 38" AR M e BE B LT

chassis 1. endq a contact portion 537a engageable with the slider
511 and a locking portion 537b engageable with a hook
539 mounted on the slider 511. Connected to the other
end of the lock lever 537 is a limiter 540, which
serves as a connecting member, compressable longi-
tudinélly and normally urged'to stretch longitudinal-
ly. 541 designates a latching type solenoid which has
therein an attracting and holding magnet, an iron core
541a of the solenoid 541 béing connected to the
limiter 540.
Reel Braking Action of the Second Embodiment

The'operation of the reel brake mechanism will

now be described. In the tape unloading position of
FIG. 26, the tape loading action is started as the
tape loading motor 236d is driven to rotate so that
the loading disk 321 is rotated counterclockwise to
assume the position of FIG. 25. At that time, the
locking pin 512 of the slider 511 is located at the B
position. And the transmission arm 410 is normally
urged counterclockwise by the spring 412 to press the
locking portion 402 of the tension arm 400, thereby
urging the tehsibn arm 400 counterclockwise to bring

the tension pole 450 away from the magnetic tape 205.



-Iln FIGS. 15 through 21, 300 designates a post fixed to the chassis 201,

301, a netal printed circuit wired substrate (hereinafter called "netal
substrate"”) attached to the chassis 2%§5via t he post 300; 302, a reel coi
"attached to the netal substrate 301; 3, a gear forced in a | oading notor
236d; 304, 30Fuwiduwer 3ovhen othe tkeading sdigk gl sipinekated wouased on the
| ower surface of the chassjs, 201; 308, 309, bushes fixed to the chassis
201; 310, 311 sWeyfhe RIDERHRD tf tHES c s thorangmissyan pint 342
portions fornmed on the cl 310;, 314,, 315, _contact portions forped on the
P i 311, 31 GOuked a1 R g e 1SS i CHReT TP ORCE TR | ook ng

portion forneqﬂﬁg'égg%éﬁfggﬁon é%% 410 to cause the transmission arm

410 to rotate clockwise. The transmission arm 410 is
thereby spaced apart from the tension arm 400 so that
the tension arm 400 is pivotally moved under the bias
of the spring 401 to cause the tension pole 450 to
contact the magnetic tape 265.

At the same time,‘the driving lever 500 meshing
the gear portion 410a mounted at the end of the trans-
mission arm 410 is pivotally moved counterclockwise to
cause the slider 511 to move rightwardly via the driv-
ing rod 502 as shown in FIGS. 27 and 28 so that the
two braking levers 515, 530 engaging the two cam por-
tions 513, 514.of the slider 511 are pivotally moved,
in response to the movement of the slider 511, in such
a direction as to set away from the supply side brake
drum 517 and the take-up side brake drum 532, respec-
tively. This movement of the slider 511 causes the
lock lever 537 to pivotally move so that the iron core
54l1a is pushed into the solenoid 541 via the limiter
540 and is attracted and held there by the action of
the built-in magnet. At that time, the hook 539
mounted on the slider 511 comes in engagement with the

locking portion 537b of the lock lever 537 to prevent



- 311; 318, a holder attached to the upper surface of the chassis 201; 319, a
transm ssion gear supported on the hol der 318; 320, a contact portion
formed on a part of the holder 318; 81, a first |oading disk rotatably
“nmounted on the outer periphery of the bush 308 and sandw ched between the
cl anp 310 an&hehdeditaagd muyenenty of, tha fiddradiHy diksk & dgreawltty nount ed

on the outer.peripher f the bush 309 and sandw ched between the clanp 311
and the cha‘s§?’§‘ %fi% 088 QHEutd FH MBHGSE (He e HeIRERFHP di sk 321;

20,8 o U R e SO P Ll B gy porton
recont 1oa. a7, B4 S S el HoP MIETSA LISt
'nglklngg Port @ 32% il tile Il UG HFIE. UF, B rdas i) ad LENSI ON
tion of the reel brake mechanism has thus performed.
The manner in which the reel spindle brake and
the tension pole 450 are set apart from the reel
spindle during high-speed feéding or high-speed
rewinding. In the position of FIG. 24, when the tape
loading motor 236d is driven to rotate so that the
loading disk 321 is rotated clockwise so that the
transmission pih 342 is moved so as to set apart from
the transmission arm 410. The transmission arm 410 is
pivotally moved counterclockwise under the bias of the
spring 412 to press the locking portion 402 of the
. tension arm 400, thereby retaining the tension pole
450 as set apart from the magnetic tape 205. Con-
currently, the transmission arm 410'causes the driving
lever 500 to pivotally move clockwise to thereby move
the driving rod 502 leftwardly. At this time, since
the slider 511 is attracted and thus retained by the
solenoid 541, the contact portion 512 stays at the A
position of FIG. 25 without moving. As the loading
disk 321 is turned to the position of FIG. 25 to as-

sume its high-speed feeding or high-speed rewinding



~connected at one end to the | ocking portion 326 and at the other end to the
| ever 328; 331, a cutout fornmed in the first |oading disk 321; 332, a
cutout forned in the second | oading d?gp 322; 333, two contact portions
“fornmed on the resgective | evers_ 327; 4, a contact portion fqorned on the

| ever 328; 33BOSitign FPvERaF ’y"hﬁDBHPEHa?SHSt kBupegBfeys7thesbigh—~ od
pivotally nou

t ed t | . 328; 337, .rod pivaqtall t ed
second |oadingpg?§ﬁ983§§n§§§$£é°PiHE gg$oﬁéégisgééatEGWXngg%gbgcfgntﬁe rod
336; 339, t ' ' . t edat dt .t of the,rad 336
S5 555, 2 {gashen SpLLEB EAB0eCLitoh, BRSATAY L3Rt Serb A

tached to the,£og3fls #dlcndqal G"§69R138" bRIt7317965%8nd of the

tape or a predetermined tape position, the attracting
force of the solenoid 541 is canceled by applying a
predetermined voltage to the solenoid 541. The lock
lever 537 is pivotally moved clockwise under the bias
of the spring 511 to move the slider 536 leftwardly so
that the brake shoes 518, 533 of the braking levers
515, 530 engaging the cam portions 513, 514 of the
slider 511 come in contact with the supply side brake
drum 517 and the take-up side brake drum 532, respec-
tively, to slow down or stop their rotation.

The recording and recording actions-of this ap-
paratus are identical with those of the prior art ap-
paratus. In this embodiment, for retaining the slider
511 in the brake releasing position, the solenoid 541
of the latching type having a magnet is used.
Alternatively, the solenoid 541 may be of normally
conducting type having nc magnet for retaining. 1In
that case, when it is shifted from the record-
ing/recording mode of FIG. 24 to the high-speed feed-
ing/high-speed rewinding mode, a predetermined voltage
is applied to the solenoid 541 to attract its iron

core 54l1a to thereby prevent the slider 511 from

This Sheet Has Been Replaced

I



“at one end to a part -of the rod 337 and at the other end to a part of the
rod 340; 342, a pin nounted on the first |oading disk 321; 343, a pin
_mounted on a part of the second |oadig@ di sk 322; 344, a gear por- tion

o T on T or moBSE g no Ehea; %s:’%ﬁhgﬁg,fteﬁt ne°§§eoha8r%'a§$ﬁf %r-s%‘lizga 346,
1

G en 51 | 5a7RG/hE0n  SPUEA LRuINA.RY' 6aR? LRIFRYCSh LBEnc LRk ip Y 19

portion fornmegeog LPsk%ﬁggggg%smd eﬁetbslesga 8@%&2& 845¢pa49, @ hol der

carrying the magnetic ahd ‘supporte € chassi’s 201; 350, 351,
are pins MoUNkggeRn;ahss hagskar20te eadﬁééa n8Pategaceapgched gl one end

to the pin 351 and at the other end to t |nc arm tape gui de

217 i s nount eg£oBhbhgopbA6aasaL 245 thaﬁdtﬁﬁ Attgep 8hiithe getenda
Enbodi nent

to move.

According to this invention, without using any
worm gear or worm wheel taking a long actuation time
as conventional, it is possible to perform the braking
action or the brake releasing action quickly, during
the high-speed feeding or high-speed rewinding, by the
action of the sliaer generally moving rectilinearly.
Further, since the transmission arm and the slider are
interconnected via a toggle mechanism, the driving
load of the loading disk can be minimized. Still fur-
ther, since the drive for the tension arm is also used
for the braking operation, a small-sized apparatus can
be realized. |
Pinch Roller Drive Mechanism of the Second Embodiment

FIGS. 29 through 31 show a pinch roller drive
mechanism according to the second embodiment.

In FIG. 29, reference numeral 321 designates a
loading disk} 308, a bush of the loading disk 321;
344, a gear formed on an outer periphery of the load-
ing disk 321; 325, a cutout formed in the loading disk

321; 331, a locking portion formed on the loading disk



- The operation of the nodified tape | oading nme- chanismw || now be
described. FIG 18 show a first position, nanely, a before-|oading position
in which the tape draw ng nenbers 2091,()210, the restriction pin 211, and
“the pinch roller 214 can be drawn out™ 'of the 28 tape, cassette 204. FIG
15 shows a setdhil $BR;tRoRRaflinkPYnted| 884FRE- L8ABLRE| 8hSKodRLifon i n which

e meancti © Lape 208 eke B LIS LS bRBRRECHAS 284e8 s DrouSN

TOUOr 2300 104245 o HLBs' ShERAToOEGE LialBRTEL!18p}°3b], bogs | om0 s

rotate the fiéséhaft formed on the other end of the lever 327; 329,
a spring connected at one end to the cutout 325 and at
the other end to the hook 327a; 214, a pinch roller:;
217, a take-up side tape guide; 215, a pinch arm pro-
vided with the take-up side tape guide 217 and the
pinch roller 214; 602, the axis of turning of the
pinch arm 215; 603, a shaft mounted on one end of the
pinch arm 215; 335, a link rod constituting a toggle
mechénism jointly with the lever 327; 351, a stop;
604, a hook formed on the pinch arm 215; 352, a tor-
sion spring connected between thé stop 351 and the
hock 604; 203a, a capstan shaft; 216, a take—-up tape
guide; 206, a rotary head drum; 349, a drum base to
which the rotary head drum 206 is attached; 209, 210,
a pair of tape drawing members; 211, a-supply side
tape guide; 212, a tape guide arm on which the supply
side tape guide 211 is mounted; 610, the axis of turn-
ing of the tape guide arm 212; 207, 208, guide grooves
of the respective tape drawing members 209, 210; 2364,
a loading motor; 310, a clamp of the loading disk 321;
319, a gear meshable with the gear portion 344 of the
loading disk 321; 202A, a supply side reel spindle; .

201, a chassis; 204, a tape cassette; 205, a magnetic .



-l oadi ng di sk 321 countercl ockwi se. Upon receipt of-the rotating force from
the first | oading disk 321, the second |oading disk 322 engaging the first
| oadi ng disk 321 is rotated clockvvisgé Thus the levers 327, 328 are
~pivotally noved with the first and s ghd | oadi ng di sks 321, 322,
respectivel y,t8Bethat the rods 335, 337 cause the tape draw ng nenber 210
and the pinch arn1215 resoectlve- t%“ to nove the p05|t|on of FIG 15. .
The tape drawk Raé agyAg8tionagt Ehe SegendoimbgdimgnEssi - ton

f FIG 15 t t.ht 8 to th t al

O vemant ot 1 hgsZ?ﬁ'ﬁf'zggﬁa 9P % nfs, 28015, aéeﬁﬁzaié}a% BESiRie: o 200
210 b th th f t he hol d h of
the rods 336 tAsyhith d kai=spicrRR, tgs frakifio, BeRBPER 4P%4 PESSecti ve
one of the igal a0des§GaAE LoAdbAY dhSKEnd2hinddZarACso6dhagky vhhg | ever

unloaded and in which the magnetic tape 205 has not

been drawn from the tape cassette 204 placed on the
chassis 201.

Further, since the leVer 327 is normally urged
clockwise about the shaft 600 by the biasing force of
the spring 329 but is at one end in engagement with
the locking portion 331, the lever 327 remains sta-
tionary.

Now, as the loading motor 2364 rotates, the pair
of tape drawing members 209, 210 and the tape guide
arm 212 are driven by the above-described drive me-
chanism so that the magnetic tape 205 is drawn from
the tape caséette 205. - With continued rotation of the
loading motor 236d, its driving force is transmitted
to the gear 319 by the transmission mechanism to cause
thé loading disk 321 to rotate counterclockwise about
the bush 308.

Then as it proceeds to the position.of FIG. 30,
the lever 327 and the link rod 335 are pivotally moved
in response to the turning of the loading disk 321.

By the action of the link rod 335, the pinch arm 215



- 327 is pivotally noved countercl ockwi se agai nst the 29 bias of the
tension spring 329, and the rod 340 slides against the bias of the tension
spring 341 in such a direction as to gg rten the di stance between the rods
337, 340. The tape draw ng nenbers 2 i 210 thereby create a pushing force
on the hol deriss4ivaimbly|eovey, checkvwbom abowt Gitdcaxiwentt berhingt

| oading disk 321 is further rotated by a slight extent counterclockw se,
the pin 343 ctfesa9ainshtthee hiap ehctheckongionrspyingd1¥5and, In

substantially at the, sane tine, the neshing, engagenent between the gear
portions 344, th9goskEien @8 BEFf o? fedcheineh ielier 214gisiBokel cased as

the I eading tf@%hi§4g6A€§ggsw£@§ the capstan shaft 203a, and the

toggle mechanism composed of the-lever 327 and the
. 1link rod 335 also does not come over the point

(hereinafter called "inversion point") where the ac-
ting direction of force is inverted, with the lever
327 remaining in engagement with the locking portion
331.

Subsequently, in FIG. 31 where the loading disk
321 is turned more than FIG. 30, the lever 327 and the
link rod 335 are driven, in response to the movement
of the loading disk 321, so that the pinch roller 214
comes in contact with the capstan shaft 203a. at thaf
time point, the lever 327 and the link rod 335 con-
stituting the toggle mechanism has not yet come over .
the inversion point while one end of the lever 327 is
still kept in contact with the locking portion 331.
In addition, as the loading disk 321 is turned, the
pinch arm 215 can no more pivotally moved while the
lever 327 continues rotating. Therefore, the toggle
mechanism formed of the lever 327 and the link rod 335
comes over the inversion point, whereupon the lever
327 is pivotally moved counterclockwise about the

shaft 600. Then the lever 327 comes out of engagement



.contact portion 348, thereby stopping the rotation of the second | oadi ng
disk 322. At that tine, since the reaction to the pressure of the tape

drawi ng nenbers 209, 210 cones round Qghtly rightwardly of the axis of
‘rotation of the second | oading disk 322% a pressure is created to rel ease
t he contact betithethehdokkdkigngomdiibnon 33l toaespand the 343 ingammeon, the
engagenent with the first |oading disk 321. In this state, even if an
ext er nal f or c&hdgckxpangilipnapifofthies sprrdinge d 20n crieatescendesdad-inong di sk
322, the second | oading disk 322 is not rotated counterclockw se to keep
t he pushi ng p89rErRoASOR- PrRESiage Iorsn §§ Mend®rd igdotop the Bmapst@movi ng
action of the rod 336 and the link
shaft 203a of the pinch roller 214.
According to this embodiment, partly since the
loading disk serves as a drive source and partly since
the link mechanism is provided on the loading disk, it
is possible to increase the degree of freedom in ar-
ranging the components. Further, because of the
simple link mechanism, a thin, small-sized deck can be
achieved.
Structure of Rotary Head Drum
FIGS. 32 through 34 show a rotary drum carrying
a magnetic head to be used in the embodiments of this
invention.
'~ In FIGS. 32 through 34, reference numeral 206
designates a rotary drum unit; 711, a rotary drum;
712, a magnetic head; 713, a‘' flange; and 714, a rota-
tion side rotary transformer.
720 designates a fixed drum unit; 721, a fixed
drum; 722, a fixed side rotary transformer; 723, a
bearing housing mounted on the fixed drum 721; 723a,
723c, press-in surfaces; and 723d, a step-like recess.
Further, 737 designates a sleeved bearing; and 736, a

cylindrical sleeve. Practically, as shown in FIG. 33,

for the structure of the sleeved bearing 737, two out-



30 338, the end-surface of the arm 212 cones in contact with the pin 350
and hence is pushed by the tension spring 339. Further, the pinch arm 215
on which the tape guide 217 is nount giis urged in the counter- clockw se
~direction reverse to that previouslig vo- tally noved. This force pushes
back the firer leagisng 3@ sk 3 b whek iz wutgidte ddamtersaneat t he

-t eadi ng tooth 347 cones in contact with the contact portion 348 to create a
pressure. Th&owntes joh e shafty /sl hawing $£wa dingraladre ¥cond | oadi ng
di sk 322 is rotated counterclockwi se. Since the sumof the reac- tions of

t he pressed aﬁ?&‘ﬁ )?é’(?atraﬂé’3tﬂ°awFﬁt}'%ﬁyer‘§1téD§’r%ﬁ%ufearb¥ dhfer than the
force tendin Q rot t ond | oa di sk clo e sec- ond
| oadi ng di sk ttq’tfe a%h e'0“?96‘ %?é réﬁ‘eﬁrﬁrhl Svll not
be rotated e%ﬂ%er ﬁ%rfghery of the outer laces 732, 733. With
this arrangement, the deviation of the outer periphery
of the sleeve 736 with respect to the shaft 731 as
well as the degree of cylinder of the outer periphery
of the sleeve 736 were reguléted with high precision.
The order of assembling procedures of the rotary
drum structure will now be described.
As shown in FIG. 32, the sleeved bearing 737 is
forced in the bearing housing 723, which is formed on
the fixed drum 721, from the side of the rotary drum
711. At that time, the bearing housing 723 is com-
posed of the step-like recess 723d having a diameter
larger than the outer diameter of theé cylindrical
sleeve 736, and the press=-in surfaces 723a, 723c¢
defining diameter portions smaller ﬁhan the outer
diameter of the sleeve 736 mounted on opposite sides
of the step-like recess 723d. Thus, the relation be-
tween the bearing housing and the sleeved bearing
needs to satisfy the following:
Diameter of the step-like recess 723d > outside
diameter of sleeve 736 > diameter of press-~in surfaces -

723a, 723c.



-ternal force such as vibration. In this position, according to a
non-illustrated node detecting nechanism the apparatus enters the standby
node for the fast-forward/rew nd opeagaions, term nating rotation of the
-1 oadi ng notor 236. Wen the fast-forward feeding button or the rew nding
button i s depressed,As hid resgriot fies dpel 2 0Eondi piaventtthe fsbeebed ng engaged
by the restriction pin 211, the tape drawi ng nenbers 209, 210 and the tape
gui des 216, 2beaming 7 3hekeforertl sin ranth sypeerted gn theroubgren T he
reproduci ng button or the record- ing button is depressed, the fjrst

| oadi ng di sk Eriphenal Frfaga el YRk sFE S¥e HaFesFeipi nch

surfaces 723a, 723c of the housing 723.

Partly since by using the cylindrical sleeve
736, the press-in length can be much longer, and part-
ly since the bearing housing 723 is provided with the
step~like recess 723d is formed at midportion between
the press-in surface 723a aﬁd the force surface 723c,
it is-possible to maintain the degrée of cylinder of
the press—-in surfaces 723a, 723c at high precision,
compared to the case in the absence of the step~like
recess 723d.

Generally, in press—in or shrinkage fit, the
longer the portion on which the sleeve is to be fitted
by press~in or shrinkage fit, the higher the degree of
precision of the press-in or shrinkage fit can be
achieved. Thus, press-in and shrinkage fit is verf |
influenced by the degree of precision of the bearing
housing 723. In this embodiment, since the sleeve
portion of the sleeved bearing 737 is supported at two
press-ih'sﬁrfaces 723a, 723c¢c of the bearing housing
723, it is possible to take a long press-in portion.
Besides, since the degree of precision of the bearing
housing 723, the fixed drum 721 can be attached to the

shaft 731 perpendicularly to its attachment surface



.roller 214 nounted on the pinch arm 215 pivotally mov- able in response to
t he novenent of the rod 335 cones in contact with the capstan 203a. Since
the first |oading disk 321 is still gyr- ther rotated countercl ockw se, the
-lever 327 is rotated countercl ockw s aninst the bias of the ten- sion
spring 329, asitholighnprle@islibn.so that the pinch roller 214 presses the
magneti c tape 205 agai nst the capstan 203a. At that tine, the pin 342 cones
in contact with the Imediniiseritl lpsrtinatred bl imentanttheotsdtgdesredf the first

| oadi ng disk 321. In this position, according to the non-illustrated node
det ecti ng necRRFERAT (3 dfpRrasfede inta the hfgelng hausinst ki g or
recordi ng the ne&gﬁtic t gpe 205, term rotation of the | oadi ng notor

236d. Since tBOWRYERi i IMYETHian s&?f;[l’lé-régfbx P FSHAP R 1L 1o the

capstan 203a %%F%%is specific example; for example, it may be

shrinkage fit.

Then, the fixed side rotary transformer 722 is
attached on the side of the fixed drum 721, while the
rotation side rotary transformer is_attached to the

flange 713. The shaft 731 is fixed to the flange 713.
Subsequently, after the magnetic head 712 has been
fixed to the lower surface of the rotary drum 711 at a
predetermined portion thereof by a screw 750, the
rotary drum 711 is fixed to the flange 713 by a screw
760. In addition, the stator 741 ié fixed to the
fixed drum 721 on the rear side of a chassis 770 by a
screw 780, and an end ring 743 is fixed to the shaft
731 by a screw 782, and a motor unit 740 around which
a rotor 742 is disposed is mounﬁed on the end ring 743
by a screw 784.

For another embodiment, if the sleeved bearing
737 is to be pressed in from the side of the rotary
drum 711, for example, the step-like recess 7234 of
the bearing housing 723 may be tapered on the side of
the motor unit 740. Alternatively, if the sleeved

bearing 737 is to be pressed in from the side of the



L]

round leftwardly of the axis of -rotation of the first |oading disk 321, an
additional force acts on the first |loading disk 321 so as to further rotate
the first |oading disk 321'counterg§g£kmﬁse. Therefore even if the rotation
of the |oading notor 236d is term d, the first |loading disk 321 is
fixed due tomotopouphk éhBagEhentabperweertina pfntBaoshap-lAkeresilient
portion 316. In this state, the capstan 203 iis rotated at constant speed to
feed the naghREPESt 4ped206 EiCeodd iBahpcapeddonrthesedppi A§ the

[eproduct ng. gL 1.2CoRdL00, 9R°LE" LK gl LS4 b R UL QR BotoP essed

pressed in without difficulty. If the step-like
recess 7234 is filled with an adhesive, removal of the
shaft 731 can be prevented exactly.

In the sleeved ﬁearing in this embodiment, a
spring is used to prepress the sleeved bearing. In an
alternative form, however, ﬁith prepressure having ap-
plied to a predetermined position, the sleeved bearing
737 in which the outer laces_732, 733 are fixed to the
cylindrical sleeve 736 may be used.

In this embodiment, having used the sleeved
bearing, even if the distance between the upper and
lower outer laces is shortened, the press~in surfaces
are formed at least two portions, i.e. upper and lower
portions, and as a result, the press<in surfaces may
be long so that with the sleeved bearing remaining its
vertical position in the rotary drum structure with
high precision, the rotary drum can be reduced to a
thin and compact form. In production of the rotary
drum structure, since only the press-in step is needed
and sufficient, namely,.since the attaching step is
unnecessary, it is possible to minimize the number of
manufacturing steps. Further, since there is free

from any inclination of the shaft, it is possible to



notor 236d is reversely rotated during |oading so that the first |oading
disk 321 is rotated clockwi se. The rod 335 is thereby noved downwardly to
pi votally nove the pinch arm 215 cgﬁ?terclockmﬁse so that the press- i.ng of
" the pinch roller 214 is rel eased. ther, as the first |loading disk 321 is
rotated cl oclsindgolt e @at metwsam they rdmkion side andtheth t he

contact portion 348. At that tine, ac- cording to the non-jllustrated nmode
det ecti ng nedHaied iside af W arolaEy HIARSEQ “fa‘rfglﬂ}ﬂb Ton for the

fast-forward/rewi nd node. For taking the tape cassette 204 out of the ap-
par atus, as tﬁ%94%§¥ﬁi on button is depressed, the |oading nDtor 236d is

[ oadi ng ooth 347 (HEHPhy FHOREE: (HEREt T T heR S P et Py (o
cause the geagoxg:oeré 20 8448 PEEIGR o f heh9838aPHg housing of the
fixed drum by press-in or shrinkage fit, the shaft can
be kept in its vertical posture with respect to the
attachment surface of the fixed drum with high preci-
sion. Therefore, the plane.of rotation of the mag-
netic head is free from being inclined so that tracks
recorded on the magnetic tape can be traced accurate-
ly.
A magnetic recording and reproducing apparatus,

such as VTR or DAT, in which a cassette containing a
magnetic tape is to be loaded and which is capable of
drawing the tape from the cassette and introducing
onto a head drum to perform desired'recording and
reproducing actions. A tape loading mechanism of the
apparatus comprises at least one loading disk, a tape
drawing member, and a drive system for the drawing
member. For minimizing the size of the apparatus, the
loading disk is disposed around one of a pair of reel
spindles, and the rotation of the loading disk is
transmitted to the drawing member via a link. The

- loading mechanism gives the same driving force also to
a tape tensioning device, a reel spindle braking

device and a pinch roller driving device.
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“ tion 3 ww&mm)% MCond | oadi ng di sk 322 receives the rotating force

fromthe disk 321 to 33 rotate countercl ockw se. The rods
336, 337 are noved downwardly so tha§ he tape drawi ng nenbers 209, 210 are
" rel eased fron1preSS|n against the h 349 and hence are noves to the
posi ti on of %@miﬁfspectlve gui de grooves 207, 208. At that

tinme, ac- cordlng to the non-illustrate nDde et ect nechan- Ism the
rotation of the Ioddind rﬁﬁq}?e%&'?“so%‘f ﬁel? Lg%]rfégﬁ’i’\%ar?‘he arm

212 is pivotall 02?;(}?}35@??“\,“ se.in.response to the moy erg_snt of the rod 336

and the line N e %%qrﬁfo’hc ofepe 18

drawn from a tape cassette and to be introduced onto a
'magnetic head drum to define a predetermined tape
traveling path, said apparatus comprising:

(a) a pair of rotary reel spindles;

(b) at least one loading disk disposed around
said_rotary reel spindles without engagement there-
with, said loading disk having a driven gear along its
outer peripheral edge; .

(c) a tape drawing member movable for drawing
the magnetic tape from the tape cassette as guided by
a guide groove in a chassis of the apparatus and then
introducing the drawﬂ magnetic tape onto the magnetic
head drum;

(d) a link connected at opposite ends to said
loading disk and said tape drawihq member, respective-
ly, for converting the rotation of said loading disk
to the drawing movement of said tape drawing member;
and

(e) driving means for giving a rotating force to
said loading disk.

2. A magnetic recording and reproducing appara-
tus according to claim. 1, in which said loading disk

is disposed around each of said reel spindles.

This Sheet Has Been R
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rightside reel spindle. Alternative

tlne, the tension spring 339 restricts the noving posture
B‘mﬂmj‘ﬂml@ aving a plurality of fulcra of pivotal novenent. In this
econd | oadi ng di s 2 is disposed coaxially of the
y, the rod, armor the like to which

the tape drawi ng nehberdmageehiet veCorging and arepHodecing apparatroadi ng
di sk 321 coaX|aIIy of the leftside reel spindle. O, the a garatus

VHS- VTR deck ¥@g %%ﬁ%%@%n%agge?%élmna§ bénéﬁﬁ%ﬁbeﬂabﬂl§°%
spi ndl e. For ano her ernatlv for
nenber to brihy

S adedoitakat Ly o sala0he | oflsafal #e] AP AT A0

the | ever and th di'ke whi ch are connected to the arm on which the

spindles.
4. A magnetic recording and reproducing appara-
tus according to claim. 1, in which said loading disk
is disposed eccentrically of said one of said reel
spindles.

5. A magnetic recording and reproducing appara-
tus according to claim. 1, in which said loading disk
is in the form of a ring rotatably supported at iﬁs

inner peripheral edge by a bush fixed to a peripheral

edge of said reel spindle and at its outer peripheral

edge by a retainer fixed to the chassis of the appara-’

tus.

6. A magnetic recording and reproducing appara-
tus according to claim. 1, further comprising

a tape guide arm connected to said ‘link and
rotatably supported on the chassis of the apparatus,
and

a tape guide carried by said tape guide arm,

whereby said tape guide can be correctly posi-
tioned with respect to the magnetic tape simultaneous-
ly with the tape loading by said tape drawing member.

7. A magnetic recording and reproducing appara-

tus according to claim 1, in which one end of said

i ke

Pﬂg@éskeel
n to.the tape draw ng

rod,
t en-
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' her tape guide are nmounted, may be at- tached to the
mﬁmﬂl‘m}“!ﬂm&)rdl ng to this enbodi nent, a powersaving ap- paratus
retjuitifg no worm gears can be acthyed. Also a thin, small-sized apparatus
" can be obtained. Further, the_node determ nation can be reliakhly performed
in terns of anhyPk of PBEAEPBRIG VLhB P8R Agfdrsk GRPeSFPEVR dRout nany
I nternedi ate gan%s S%LII furkher si nce ia ever& mode the, tape draw ng
menber can be“f& a%ﬁ% 189 AhERsRPdc RUPECRRAMC R3PS §P9§Felgn& i ni mi zes the
| oad to the t?ﬁgsgggd%ggtﬁéigﬁggggEﬁg, this apparatus is inexpensive and is

e ele energy

able to save ctriCa 0 be consuned. In addition, since

foge;pLQ? loading di skg fbghBeie! 2EBSraifg' Ank"EebPblUBE nEELRbaRLA! €S,

: tus of the type in which a magnetic tape is to be
drawn from a tape cassette and to be introduced onto a
magnetic head drum to define a predetermined tape
traveling path, said apparatus comprising:

(a) a pair of rotary reel spindles;

(b) at least one loading disk disposed around
said rotary reel spindles without engagement there-
with, said loading disk having a driven gear along its
outer peripheral edge;

(c) a tépe drawipg member movable for drawing
the magnetic tape from the tape cassette as guided by
a guide groove in a chassis of the apparatus and then
introducing the drawn magnetic tape onto the magnetic
head drum;

(d) a link connected at opposite ends to said
loading disk and said tape drawing member, respective-~
ly, for converting the rotation of said loading disk
to the drawing movement of said tape drawing member,
said link being fixedly positioned with respect to
sajid loading disk in such a manner that when loading
the magnetic tape, the direction of reaction acting on

said loading disk is displaced beyond the center of
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. gmngmnmnnuﬂmg"larl y easy to manufacture in a thin conpact size. In this
od 335 to which the pinch arm 215.is connected is attached
_ td the i Mst sl oadi ng di sk 321 engaq} g the transm ssion gear 319, and the
o e A e Sl sae o b S o TR, Ther 200, connect ed
Lod WD heob sl deand behlobde s BehARLSS TR QESSL
pi nch arm cagee16aR3Ly Ll stlon'BRPRIR ekl HLECLIN At
‘drawing member; and
(e) driving means for giving a rotating force to
said loading disk.
9. A magnetic recording and reproducing appara-
tus of the type in which a magnetic tape is to be
drawn from a tape cassette ahd“to be introduced onto a
magnetic head drum to define a predetermined tape
traveling path, said apparatus comprising:_
(a) a pair of rotary reel spindles;
(b) at least a pair of loading disks disposed
around said rotary reel spindles without engagement
therewith, each of said locading disks having a driven
gear along its outer peripheral edgé:
(c¢) a tépe drawing member movable for drawing
the magnetic tape from the tape cassette as guided by
a guide groove in a chassis of the. apparatus and then
introducing the drawn magnetic tape onto the magnetic
head drum;
(d) first and second links each connected at op-
posite ends to a respective one of said loading disks
and said tape drawing member, respectively, for con-~

verting the rotation of the respective loading disk to

the drawing movement of said tape drawing member, said
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- ﬂl’ﬂ"ﬁﬂlnﬂmmmgadl ng di sk supporting struc- ture of this enbodinent. In
PO Thke ! nunmeral 308 designates a bush fixed to the chassis 201,
308a, a step portion formed on an uger surface of the bush 308; 308b, an

e P e R R pansnganreat e v gy gbsain doed s

surface of th p t 0&&! £ ong @Lid & 13|

attached to the chassis 201;. 310a, a cqntact portion fornmed on_the clanp

310; 321, a ISSHiWﬁvﬁpgksP&Fagﬁﬁpydﬁﬁﬁﬁfﬁh e FAdR SR HAK ng an

e P bBod EhBEs s Rt 1SR At 0 e

upper surface t Qe r J ral edge, which sur- face is in
Yo hyIng, 8° pIHEE, Rl B

contact with con I'on the clanp 310. Thus the | oading

di sk 321 i's posi- ti@hedridisChednB e Jikaing S fotaing HURdd1%o

said loading disk.

10. A magnetic recording and reproducing appa-

ratus according to claim 9, in which at least one of
. said loading disks has in its outer peripheral edge a

tooth-free portion such that the amount of the drawing
movement of said tape drawing member or the amount of
movement of a pinch roller to a predetermined wvalue.

11. a magnetic recording and reproducing appa-
ratus according to claim 5, in which said bush in-
cludes é step portion fixed to a chassis and having an
upper surface supporting the inner peripheral edge of
said loading disk and an outer peripheral surface
engaging the inner peripheral surface of said loading
disk,

said retainer including a contact portion fixed
to the chassis and engaging an upper surface of the
outer peripheral edge of said loading disk at a
plurality of positions.thereof so as to keep the
height of the loading disk above the chassis,

whereby said loading disk is supported by the

outer peripheral surface of said step portion of said

This Sheet Has
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- chassis 201 is constant. As described above, the |lo sup-

. ported in such a manner that its inner peripheral eﬁmummllWﬂﬂ‘mm
supported on the outer peripheral s E?ce 308b of the step‘pottion *308a of
t he bush 308 and al so in such a man that its center line is aligned with
36 its axis opbusgbt anj suchaaspannke tballi thedreerterlakdssefpsrtidd in such a
manner that its height fromthe chassis 201 is constant by the upper -
surface 308c &Pafippdstépkpdfrt rdhgnedavakh the exiseofomeEatipsr cifons for med
on the clanp 310. Thu

line of the I%ﬁﬂ?nb°ﬁ§§?ggéig Srg% éhgga%gge%ﬁgdéggﬁﬁé%géggé}1%E§’§§Pgegf.
rota- ing disk is supported by said contact portion of said
retainer and fhe upper surface of said step portion of
said bush in such a manner that said loading disk is
rotatable in a constant posture.

12. A magnetic recording and reproducing appa-
ratus according to claim-s,hin which said loading disk
has a contact portion while said retainer has a lock-
iné portion, whereby said loading disk in the tape
loading position is positioned by the reaction from
said tape drawing member in such a position that said
contact portion engages said locking portion.

13. A magnetic recording ané reproducing appa-
ratus according to claim 1, further comprising:

(a) a tension pole engageable with the magnetic
tape for giving a desired tension to the magnetic
tape;

(b) a tension arm supporting.said tension pole;

(c) a tension spring for giving a constant bias-
ing force to said tension arm; and

(d) a tension arm liking means for linking said
tension arm with said loading disk to restrict and
.release said tension arm while said loading disk is in

rotation.

This Sheet Has Been Replaced

LT



- tion and also frombeing inclined. Partly since the }!ﬂﬂgﬂﬂ'ﬂ!’”ﬂgdﬁﬂlof the -
- drive gear is snoothly transmtted to the |oading dis a si nce

the driving force of the | oading di 321 also is snmoothly transmtted to
“the lever or the like, it is free frorh any damage of teeth of the gear
portion 344 and frdrh-any® dntheic t%ﬁﬁommmmg RRrPdYgIRd edPPRRCause t he

nunber of parts is relatively small, this apparatus can be assenbl ed
sinply. Tn t FAEUSHIRRATRERNT 11 IR obtli nt? i@ 5319 e@R OB R A ound

each of two reel. spindles con- centrically thergof. Alternatively, the
ot ng i ok i Hen APe 1D ot Eion afp ' SigRaeaRlS. tally of

the cylinder. Q. aone or nore | oading disks. be.l ocated concentrically of
t he capst an. W&%’bﬁ%’{%ﬁ%ﬁ&%’ﬁ@},ts’a ﬁ?#ﬁ??c@léﬁe‘g@énter | i ne of
the |Oadi”9‘ﬁéﬁ%éfﬁ{%Hé“ﬂAi&i{bﬁgi&ﬁ“arm against the bias of said

tension spring. '

15. A magnetic recording and reproducing appa-
ratus according to claim 1, further comprising:

(a) a brake member for giving a braking force to
saild reel spindles; |

(b) a brake spring for causing said brake member
to brake said reel spindles with a desired braking
force; and

(c) a slider for restricting said brake member
to its inoperative poéition, said slider being
responsive to the rotation of said loading disk to be
driven so that said loading disk may assume its load-
ing position while being braked.

16. A magnetic recording and reproducing appa-
ratus according to claim 15, in which the driving
force for said slider is derived ffom said transmis-
sion arm which drives said tension arm by said loading
disk.

17. A magnetic recording and reproducing appa-

_ ratus according to claim 1, further comprising:

(a) a fixed capstan and a movable pinch roller
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-ment with its axis of rotation, and partly since the”!mm&mg Ir”i ﬂm free
. frombeing inclined, the rotating 37 force by the A ibe
S

transmitted reliably so that the gear Eﬂ§tion of the | oading disk i
S P

“prevented from any danmage. Therefore

ossible to obtain a | oadi ng

mechani sm whi dP% SIAMHNG Fherehatyesn the srnebin Re iR 1e¥e Hhd can

be assenbl ed
Second Enbodi

egsily and efficiently. Tape Tensioning Mechani smof the
r“?&nta rﬁcl%sc{afﬁ: atRf a tape tensioning mechani sm”~

according to the secqnd enbaodi.ment. w.t ich a desired tension is given
to the magnetic tape&rBAat SDh %R’o‘é%m%&%‘é{%%%% e SRR -

and supporting said pinch roller, said pinch arm being
connected to said link, which moves said tape drawing
member by said loading disk, so that the engagement
and disengagement of said pinch roller toward may be
controlled concurrently with the operation of said
loading disk. |

18. A magnetic recording and reproducing appa-
ratus according to claim 1, further comprising a
rotary drum unit which includes:

(a) a rotary drum supporting a magnetic head for
recording and reproducing signals to and from the mag-
netic tape;

(b) a fixed drum for guiding the magnetic tape,
said fixed drum having in its inner peripheral surface
a step-like recess dividing the ‘inner peripheral sur-
face into a pair of force-in surfaces;

(c) a rotary shaft fixed to said rotary drum and
having an inner race surface;

(d) an outer race rotatably joined with said
shaft and having a built-in steel ball; and

(e) a cylindrical sleeve fixed to said outer
race, said sleeve being forced in said fixed drum so

as to be pressed against said pair of force-in sur-

i

M

Il
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nment conprises a tension arm pivotally novabl e depen si on
of the magnetic tape, a tension spring nornally urgi mlmmllmlu;nmnm
toward the mag- netic tape, two Ioa §§ di sks each threatled over sa part of
the respective reel spindle and rotatably nounted on the chassis, a
transm ssi onggeédsount ed on the | oading disk, and a transm ssion arm
pivotally nounted on the chassis and plvotally novabl e by the novenent of
the transmi ssion pin. I'n the tension armloadi ng nechanism the trans-

m ssion pin is noved, in response to the rotation of the |oading disk, to
cause the transm ssion armto pivotally nove so that the | oading position
and the unl oadi ng position of the tension arm can be determ ned, depending
on the angle of rotation of the

This Sheet Has Been R
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38 transm ssion arm FIGS. 22 and 23 show the 4 oadi ng position and the

unl oadi ng position, respectively. In FIGS. 22 and 23, reference nuneral 401
designates a tension spring connectqﬁ;at one end to a shaft 402, which is
nmount ed on one end of the tension arm 400, and at the other end to the
chassi s 201 and nor mal | yYABSERACT h@F{ BHE| BASGFASUBE cl ockwi se. Further, the
shaft 402 is fitted in a hole 203 fornmed in the chassis 201 so that the
tension arm 400 is pivotally novable in the hole 403 about a pivot 404. 410

i xed 0 the chadhanapi® SREDIILNC hipPriBkApRTib RReRRAIBE. O [o' ke

chassis 201 and at jNg,ghbescepdcbPalhg Sha' BepkbaUSThsshBBaatalo o

normal Iy urge the tran _
such as VIR or DAT, in which a cassette containing a

magnetic tape is to be loaded and which is capable of
drawing the tape from the cassette and introducing
onto a head drum to perform desired recording and
reproducing actions. A tapé loading mechanism of the
apparatus comprises at least one loading disk, a tape
drawing member, and a drive system for the drawing
member. For minimizing the size of the apparatus, the
loading disk is disposed around one of a pair of reel
spindles, and the rotation of the loading disk is
transmitted to the drawing member via a link. The
loading mechanism gives the same driving force also to
a tape tensioning device, a reel spindle braking

device and a pinch roller driving device.
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m ssion arm 410 countercl ockwi se. The one end of the transm ssion arm 410
IS set in a position where the transm ssion arm 410 is engageable with the
shaft 402 on the tension arm 400. The strength of the spring 412 is not
only so as to urge the transm ssion arm 410 countercl ockwi se, but so as to
pivotally nove the ten- sion arm 400 countercl ockwi se agai nst the bias of
the tension spring 401, thereby setting to a val ue enough to push the shaft
402 agai nst the end surface of tq?lggég 403. As described above, reference
nuneral 321 desig- 39 nates a Tetfstrde | oading disk in which a part of

the supply side reel spindle 202A is inserted and which is

FIG./

|
144477
{7
[
!43"'4- ‘ I.1354.
l l |‘ \ |
| i
| 37
I . l
I y ,
l’ l
; i
La otk SN b= ~H
100-1{04 18377158 21160 (=== 148 (941 100




rot at abl e about the hollow bush 308 fixed to the chassis 201. The |eftside
| oadi ng di sk 321 has on its outer edge a gear portion 344 which is neshable
with the final-stage gear 319 of a reduction mechani sm (not shown)
transmitting a driving force fromthe notor 236d. Further, the |eftside

| oadi ng di sk 321 has a transm ssion pin-342 nounted thereon and engageabl e
with one end of the transm ssion arm 410. Likew se, 322 designates a )
ri ghtside | oading disk in which a part of the take-up reel spindle 202A is
inserted and which is rotatable about the holl ow bush 309 fixed to the
chassis 201. The rightside |oading {ig 2 has on its outer edge a gear
portion 345 which is nmeshable with the gear portion of the |eftside |oading
di sk 321, thereby driving the tape drawi ng nenbers 309, 310 and ot her parts
(drive me- chanismis omtted here for clarity). The vertical

FlG.2

157,




novenent of the leftside |loading disk 321 is restricted by the clanp 310
and the hol der 318, while the vertical novenent of the rightside rotary 322
is restricted by the clanp 311 and the hol der 318. Tape Tensi oni hg Action
of the Second Enbodi nent The operation of--the tape tensioning nmechani sm

wi |l now be described. During unloading the magnetic 40 tape 205,
various parts assune their positioon of FIG 23. Specifically, paftly since
the transmi ssion arm 410 is normally urged counterclockw se by the spring
412 and partly since the tension arm(48039 nornal |y urged countercl ockwi se
agai nst the bias of the tension spring 401, the shaft 402 remains
stationary in

FIG.3

1 \
100 183 160 197 126 II7 121 145
1387 125
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engagenent with the hole 403 of the chassis 201. Wen the notor 236d
rotates as the | oading ac- tion starts, the leftside |oading disk 321
starts rotating counterclockw se via the reduction nechani sm and the gear
319. By this action, the transm ssion pin 342 nounted on the |eftside

| oadi ng di sk 321 cones in contact wth one end of the transm ssion arm 410
to pivotally nove the transm ssion arm 410 cl ockwi se agai nst the bias of
the spring 412. Further, since the pbéﬁ'al novenent of the tension arm-400
is released by the cl ockw seangul ar /éggpt of the transm ssion arm 410,
the tension arm 400 is pivotally noved’cl ockwi se under the bias of the
tension spring 401 so that a tension pole 450 is exactly bal anced with the
tensi on of the nmagnetic tape ZOﬁgggr%ggcon} pl eting the tape |oading action
(FIG 22). Meanwhile, when the nbt Gd*yot ates as the :
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unl oadi ng action starts,. the leftside |oading disk 321 starts rotating then
cl ockwi se via the reduction nme- chanismand the gear 319. By this action,

t he trans- 41 m ssion pin 342 nounted on the | eftside | oading disk 321
is renoved fromthe transm ssion arm 410 so that the restriction to the
rotational novement of the transn17?§ﬁ2% m 410 is rel eased, thus causing
the transm ssion arm 410 to pivot al ve countercl ock- w se under the

bi as of the spring 412. The tension arm 400 also is pivotally noved

countercl ockwi se agai nst the dias of the tension spring 401 so that the
FIG 23 where it is in engagenent

shaft 402 is returned to g ts¢position-&
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201, thus conpleting the unloading action. Accordrng to this enbodi nent,
since the nunber of parts of drive transm ssion neans of the tension arm

| oadi ng mechani sm can be reduced, it is possible to reduce the cost of
production of the nechanism Since the required di mensi ons between the

I ndi vi dual parts can be ObtainEd(S%fﬁg IS possible to in- crease the
efficiency of transmtting the dr }orce so that a highly reliable
mechani sm can be achi eved. Yet this apparatus requires only little space
for various parts and therefore 2;be nufac- tured in a thin and conpact
si ze. Reel Brake Mechani sm of Vﬁ§? égﬁEnbodinent FI GS. 24 through 28
show a reel brake nmechani smaccording to the second enbodi nent, in which a
desired braking action is given to the reel spindles.
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42 FIG 24 shows the recording and reproduci ng position of the nmagnetic
recordi ng and reproduci ng ap- paratus; FIG 25, the high-speed feeding and
hi gh- speed rew nding position of the apparatus; and FIG 26, the tape

unl oadi ng position of the apparatus. In FIGS. 24 through 26, reference
nuneral 321 designates a |oading disk driven by the tape | oading notor 236d
(via various non-ill-ustrated parts transm ssion system and havi ng
inits center an an- nular bush 30 ich a part of the chassis 201 is
inserted and which is disposed around the supply side reel spindle 202A
coaxially thereof; 342, a transm s- sion pin nounted on the |oading disk
321; 410, a transm ssion arm pivotally supported on the deck base
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201 by a pivot 411 and normally urged by a spring 412 to pivotally nove
count ercl ockwi se and engageable with the transm ssion pin 342, the

transm ssion arm 410 having at one end a gear portion 410a and bei ng
engageabl e at the other end with the tension arm 400; 500, a driving |ever
pivotally supported on the deck base 201 by a pivot 501 and having on its
one end gear portion 500a neshable with the gear portion 410a of the
transm ssion arm 410; and 502, a driving rod con- nected at one end to a
driving | ever 500 via a con- nec() g%n 503 to constitute a toggle
mechani sm and having in its other &nd*an el ongated hol e 502a. 43 FIG 27
shows the braking position of the reel

FIG. /0

100 9 6 10 55 |6
v ( ( ( | ( \ _/
_ e S e — =g e oA -a 100
Ob /A ! Y Y BN
l I IO {\g':’} ) TR ] !| “Z)' \\
|
\i WoNE “ JC) M 3a
12 A\ K- \ 129“" ‘ ‘
v ‘\ I 79‘?\ O !
12b, ﬂ ) ) KW T -3
-] g IAN
2l b 9 131 === - -5
151 ) A \ 120q = 32 ~ \(.- 1 3
] % nz ‘- . . (= N - ) : 4
151 AL - QO 1009 =100 |1 4
1012 R >4 l SelO11 . \/t : ON 1]
<7 - \: ! L1956
130 oF 128 NA61 127 N -136b
126 4 4 L 122 120N\ ON\s (LY '_
140 H~TF=AJF T o) - WAYA9OLH ,.'f:f'b
L. 124 = S
1441‘ M\ __\\;\ % VG \ N\ 137
l43\.[ . . "\ Y/ //,/ | ,‘25 ~ {
Y \
}\ l l4| \ \\ \ M LA”/ i @'
| 129 1 I L]~ |
I 4 I, ! ‘\ k [\
A} 1 2A AN W\ A~ 2A 135
o ' NN T
} l /:l" \\ 123 - \\vir N i 154
, ! s J\ | iNio
|/"‘ I oo gl Sl WA I
'\.v’_ \ - N_ _9_ . § \._\\__ \“jﬁ'

~ : SRR
10D 158 153 160 147 150 II7 146 148 145 159 149 100

-
-—



brake mechanism and FIG 28 shows the brake rel easing position of the reel
brake mechanism In FIGS. 27 and 28, reference nuneral 510 designhates a
subchassi s secured to the |lower part of the deck base 201 such as by
screws; 511, a slider having a | ocking pin 512 engageable with the
el ongated hol e 502a of the driving rod 502 and at opposite ends first and
second cam por- tions 513, 514 and e back and forth horizontat- |y;
515, a first braking | ever pivotalﬁgggaggbrted on the subchassis 510 by a
pi vot 516 and having a brake shoe 518 engageable with a brake drum 517 of
the first braking | ever 515 having

the supp- |y side reel spindle 202A,
al so a | ocking pin 515a engageable with the first camportion 513 of the

slider 511; 519, a spring normally urging the first braking |ever 515 in
such a direction as to bring thg brak ge 518 agai nst the supply side
i l/

brake drum 517; 530, a second Hfa
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| ever pivotally supported on the subchassis 510 by a pivot 531 and having a
brake shoe 533 engageable with a take-up side brake drum 532, the second
braki ng | ever 530 having also a | ocking pin 534 engageable with the cam
portion 514 of the slider 511; 535, a spring normally urging the second
braking lever 530 in such a directiog% zgg bring the brake shoe 533

agai nst the take-up brake drum 532; i spring 44 normal ly urging the
slider 511 leftwardly in FIGS. 27 and 28; and 537, a |lock |ever pivotally -
supported on the subchassis 510 by ‘a pivot 538 and having at one end a
contact portion 537a engageabl e mﬁgﬁf}ﬂrﬁ?slygsi 511 and a | ocking portion
537b engageable with a hook .

120a
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539 nounted on the slider 511. Connected to the other end of the |ock |ever
537 is a limter 540, which serves as a connecting nenber, conpressable

| ongi - tudinally and normally urged to stretch longitudinal- |y. 541
designates a latching type solenoid which has therein an attracting and
hol di ng magnet, an iron core 541la of the solenoid 541 being connected to
the limter 540. Reel Braking Action of the Second Enbodi nent The operation
of the reel brake nmechanismw |l now be described. In the tape unl oadi ng
position of FIG 26, the tape Ioa?l :?Eﬁion is started as the tape | oading
notor 236d is driven to rotate so BZt e | oading disk 321 is rotated
countercl ockwi se to assune the position of FIG 25. At that tine, the

| ocking pin 512 of the slider 511 is |located at the B position. And the
transm ssion arm410 is normally

FIG. 14
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urged countercl ockwi se by the spring 412 to press the |ocking portion 402
of the tension arm 400, thereby urging the tension arm 400 countercl ockwi se
to bring the tension pole 450 away fromthe magnetic tape 205. 45 .
Furt her, when the loading disk 321 is rotated to as- sunme the position of
FIG 24, the transm ssion pin 342 nounted on the | oading disk 321 cones in
contact with the transm ssion arm 410 to cause the transm ssion arm410 to
rotate cl ockwi se. The transm ssion arm 410 is thereby spaced apart fromthe
tension arm 400 so that the tensi ohBr#G00 is pivotally noved under the
bias of the spring 401 to cause the ¥ension pole 450 to contact the

magneti c tape 205.
FIG. 15
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At the sane time, the driving | ever 500- meshing the gear portion 410a
nounted at the end of the trans- mssion arm410 is pivotally noved
countercl ockwi se to cause the slider 511 to nove rightwardly via the driv-
ing rod 502 as shown in FIGS. 27 and 28 so that the two braking | evers 515,
530 engaging the two cam por- tions 513, 514 of the slider 511 are
pivotally noved, in response to the novenent of the slider 511, in such a
direction as to set away fron1th§.3ﬁ§b8y si de brake drum 517 and the
take-up side brake drum 532, respect tively. This novenent of the slider
511 causes the lock |ever 537 to pivotally nove so that the iron core 541la
I's pushed into the sdlenoid 541 via the limter 540 and is attracted and
hel d there by the action of thf:qurt-i gnet. At that tinme, the hook 539
mounted on the slider 511 cones 'n~eng ment with the | ocking portion 537b
of the lock |lever 537 to prevent
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46 the leftward novenent of the slider 511. As a result, the brake shoes
518, 533 nounted on the respective braking | evers 515, 530 renmain spaced
fromthe two brake drunms 517, 532. Shifting fromthe position of FIG 25 to
the position of FIG 24, the releasing ac- tion of the reel brake nmechani sm
has thus performed. The manner in 3?& h %ﬂe reel spindle brake and the
.tension pole 450 are set apart frod Z;Qr el spindle during high-speed

f eeding or high-speed rewinding. In the position of FIG 24, when the tape

| oadi ng notor 236d is driven to rotate so that the |oading disk 321 is

rotated cl ockwi se so that the tra }Ssion pinh 342 is noved so as to set
apart from ﬁ?él?
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the transm ssion arm 410. The transm ssion arm410 is pivotally noved

count ercl ockwi se under the bias of t
portion 402 of the tension arm 400,
as set apart fromthe nmagnetic tape

he spring 412 to press the | ocking
t hereby retaining the tension pole 450
205. Con- currently, the transm ssion

arm 410 causes the driving | ever 500 to pivotally nove cl ockwi se to thereby

nove the driving rod 502 |eftwardly.

attracted and thus retained by the solenoid 541,

stays at the A position of FIG

2P rWi«
is turned to the position of FI Gfg)?“jfgo

At this tine, since the slider 511 is
the contact portion 512
ut nmoving. As the |oading disk 321

as- sune its high-speed feeding or

hi gh- speed rew ndi ng 47
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position-so that the apparatus thus enters the high- speed feeding action
or the high-speed rewi nding ac- tion. Accordingly, when a braking signal is
generated as it has reached a leading or trailing end of the tape or a '
predeterm ned tape position, the attracting force of the solenoid 541 is
cancel ed by applying a predeterm ned voltage to the sol enoid 541. The | ock
| ever 537 is pivotally noved cl ockwi se under the bias of the spring 536 to
nmove the slider 511 leftwardly so that; the brake shoes 518, 533 of the )
braking | evers 515, 530 engaging t hkbfd@portions 513, 514 of the slider
511 cone in contact with the supply side brake drum 517 and the take-up
side brake drum 532, respec- tively, to slow down or stop their rotation.
The recording and recording actions of this ap- paratus are identical with

those of the prior art ap- parat ys= t hpsggnbodi ment, for retaining the
sl i der }Quft;'.Ar.E;
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511 in the brake rel easing position, the solenoid 541 of the latching type
havi ng a nagnet is used. Alternatively, the solenoid 541 nay be of normally
conducting type having no magnet for retaining. In that case, when it is :
shifted fromthe record- ing/recording node of FIG 24 to the high-speed
feed- ing/high-speed rewi nding node, a predeterm ned voltage is applied to
the solenoid 541 to attract its iron cpre 54la to thereby prevent the
slider 511 from 48 novi ng. Then, }i ég)shifted to the high-speed feed-

I ng/ hi gh-speed rew ndi ng node, whereupon upon receipt of a braking signal,
the voltage applied to the solenoid 541 is cut off to break the attracting

action
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of the solenoid 541 so that the slider 511 is allowed to nove. According to
this invention, wthout using any worm gear or worm wheel taking a |ong
actuation tine as conventional, it is possible to performthe braking
action or the brake rel easing action quickly, during the high-speed feeding
or high-speed rewi nding, by the action of the slider generally noving
rectilinearly. Further, since the 8 nggssion armand the slider are

i nterconnected via a toggle nmechanis t’he driving | oad of the |oading disk
can be mnimzed. Still fur- ther, since the drive for the tension armis
al so used for the braking operation, a small-sized apparatus can be
realized. Pinch Roller Drive N@;F? S ?Ea%?p Second Enbodi ment FI GS. 29

t hrough 31 show a pinch roller ?E(shc fsm according to the second
enbodi nent .
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In FIG 29, reference nuneral 321 designates a | oading disk; 308, a bush of
the | oadi ng di sk 321; 344, a gear fornmed on an outer periphery of the |oad-
ing disk 321; 325, a cutout forned in the |oading disk 321; 331, a | ocking
portion formed on the | oading disk 49 321; 600, a shaft nounted on the

| oadi ng di sk 321; 327, a lever pivotally novabl e about the shaft 600; 327a,
a hook formed on one end of the |ever 327; 601, a shaft fornmed on the other
end of the lever 327, 329, a spr] qunected at one end to the cutout 325
and at the other end to the hooK 327a:“ 214, a pinch roller; 217, a take-up
side tape guide; 215, a pinch armpro- vided with the take-up side tape

gui de 217 and the
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pinch roller 214; 602, the axis of turning of the pinch arm 215; 603, a
shaft nounted on one end of the pinch arm 215; 335, a link rod constituting
a toggle mechanismjointly with the | ever 327; 351, a stop; 604, a hook
formed on the pinch arm 215; 352, a tor- sion spring connected between the
stop 351 and the hook 604; 203a, a capstan shaft; 216, a take-up tape

gui de; 206, a rotary head drum 349, a drum base to which the rotary head
drum 206 is attached; 209, 210, a paiy of tape drawi ng nenbers; 211, a
supply side tape guide; 212, a tapP)quidd arm on which the supply side tape
guide 211 is nounted; 610, the axis o6f turn- ing of the tape guide arm 212;
207, 208, guide grooves of the respective tape drawi ng nenbers 209, 210;
236d, a loading notor; 310, a clanp of the l|oading disk 321; 319, a gear

meshable with the gear portion 34ﬁF?f 2?9 | gadipg di sk 321; 202A, a supply
side reel spindle; / . ?4
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201, a chassis; 204, a tape cassette; 205, a magnetic 50 tape. Pinch
Roll er Driving Action of the Second Enbodi nent The position of FIG 29 is
an unl oadi ng position in which a pair of the tape draw ng nenbers 209, 210,
the tape guide arm 212 and the pinch arm 215 have been unl oaded and in

whi ch the magnetic tape 205 has geen drawn fromthe tape cassette 204
pl aced on the chassis 201. Fur t8 ,2 i nce the lever 327 is nornally urged
cl ockwi se about the shaft 600 by the biasing force of the spring 329 but is
at one end in engagenent with the | ocking portion 331, the |ever 327

remai ns sta- F/G 25
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tionary- Now, as the |oading notor 236d rotates, the pair of tape draw ng
menbers 209, 210 and the tape guide arm 212 are driven by the
above-descri bed drive nme- chanismso that the magnetic tape 205 is drawn
fromthe tape cassette 205. Wth continued rotation of the |oading notor
236d, its driving force is trans 7 to the gear 319 by the transm ssion
mechani smto cause the | oading disk 321 to rotate countercl ockw se about _

t he bush 308. Then as it proceeds to the position of FIG 30, the |ever 327

and the link rod 335 are pivotaygy qﬁzed i esponse to the turning of the
| oadi ng di sk 321. By the action f/k .hE% rod 335, the pinch arm 215
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51 is pivotally noved cl ockwi se about its axis of turning 602 against the
bias of the torsion spring 352. In the position of FIG 30, the pinch
roller 214 is not yet in contact with the capstan shaft 203a, and the

t oggl e mechani sm conposed of the |lever 327 and the link rod 335 al so does
not cone over the point (hereinafter called "inversion point") where the
ac- ting direction of force is inﬁ%ﬁZ&QS}mﬁth the | ever 327 remaining in
engagenment with the | ocking portion 831. Subsequently, in FFG 31 where the
| oadi ng disk 321 is turned nore than FIG 30, the lever 327 and the |ink
rod 335 are driven, in response to the novenent of the |oading disk 321, so
that the pinch roller 214 cones in congfct with the capstan shaft 203a. At

that ti int, the |lev®r 327 and the<link 335 -
at time poin e | ev@r %E egin r%% RE %gn__
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stituting the toggle nechani smhas not yet cone over- the inversion point
whil e one end of the lever 327 is still kept in contact with the | ocking
portion 331. In addition, as the |oading disk 321 is turned, the pinch arm
215 can no nore pivotally noved while the | ever 327 continues rotating.
Therefore, the toggle nechanismfor é? the | ever 327 and the link rod
335 cones over the inversion point,~ pon the lever 327 is pivotally
noved count ercl ockwi se about the shaft 600. Then the |ever 327 cones out of
engagenent with the | ocking portion 331 to expand the spring 329. This
expansi on-of the spring 329 creates a restoring force as a pressing force

to be applied to the caQ%tan shaft 293? qé thecglan)%Sller 214.
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According to this enbodinent, partly since the | oading disk serves as a
drive source and partly since the Iink mechanismis provided on the | oading
disk, it is possible to increase the degree of freedomin ar- ranging the
conmponents. Further, because of the sinple |ink nechanism a thin,
smal | -si zed deck can be achieved. Structure of Rotary Head Drum FI GS. 32

t hrough 34 show a rotary drum cayﬁi a magnetic head to be used in the
enbodi nrents of this invention. gggE)SZ t hrough 34, reference nuneral
206 designates a rotary drumunit; 711, a rotary drum 712; a nagnetic
head; 713, a flange; and 714, a rota- tion side rotary transforner. 720
designates a fixed drumunit; 721, a fixed drum 722, a fixed side rotary

transforner; 723, a
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beari ng housing nounted on the fixed drum 721; 723a, 723c, press-in
surfaces; and 723d, a step-like recess. Further, 737 designates a sl eeved
bearing; and 736, a cylindrical sleeve. Practically, as showm in FIG 33,
for the structure of the sleeved bearing 737, two out- 53 er laces 732,
733 of the same outside dianeter are nmounted on the shaft 731 having two

I nner | ace sur- faces 732a, 733a.§fér£bej, Wi th prepressure by the spring
734, the cylindrical sleevé 736 i JfxXed on the outer periphery of the
outer laces 732, 733. Wth this arrangenent, the deviation of the outer
peri phery of the sleeve 736 with respect to the shaft 731 as well as the
degree of cylinder of the outer periphery

FIG. 30

\
201




of the sleeve 736 were regulated with high precision. The order of
assenbl i ng procedures of the rotary drumstructure will now be descri bed.
As shown in FIG 32, the sleeved bearing 737 is forced in the bearing
housi ng 723, which is fornmed on the fixed drum 721, fromthe side of the
rotary drum 711. At that tinme, the bearing housing 723 is com posed of the
step-li ke recess 723d having a dianeter |arger than the outer dianmeter of
the cylindrical sleeve 736, and Egzégzgss-in surfaces 723a, 723c defining
di anmeter portions snaller than t r diameter of the sleeve 736 nounted
on opposite sides of the step-like recess 723d. Thus, the rel ation be-
tween the bearing housing and the sl eeved bearing needs to satisfy the

foll owi ng: Dianmeter of the step-like recess 723d > outside dianeter of

sl eeve 736 > dianeter of press-i/fr-f@f ags/




723a, 723c. 54 As it satisfies this conditions, the sleeved bearing 737
Is forced in and supported on the outer peripheral surface of the sleeve
736 at two press-in surfaces 723a, 723c of the housing 723. Partly since by
using the cylindrical sleeve 736, the press-in |ength can be nuch | onger,
and part- |y since the bearing housing 723 is provided with the step-Ilike
recess 723d is forned at m dportion between the press-in surface 723a and
the force surface 723c, it is possible to maintain the degree of cylinder -
of the press-in surfaces 723a, 723c at high precision, conpared to the case

in the absence of the step-like )
28/ 29
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recess 723d. Generally, in press-in or shrinkage fit, the |onger the
portion on which the sleeve is to be fitted by press-in or shrinkage fit,
the higher the degree of precision of the press-in or shrinkage fit can be
achi eved. Thus, press-in and shrinkage fit is very influenced by the degree
of precision of the bearing housing 723. In this enbodi nent, since the

sl eeve portion of the sleeved bgﬁaﬁ Q737 is supported at tmo press-in
surfaces 723a, 723c of the bear S|ng 723, it is possible to take a

| ong press-in portion. Besides, since the degree of precision of the
beari ng housing 723, the fixed drum 721 can be attached to the shaft 731
perpendicularly to its attachnment surface

G.33
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With high precision. In this illustrated enbodi ment, the sleevegw%ggﬁﬁﬁﬁ"
737 is pressed into the bearing housing 723. However, this invention should
by no nmeans be limted to this specific exanple; for exanple, it may be
shrinkage fit. Then, the fixed side rotary transfornmer 722 is attached on
the side of the fixed drum 721, whi I@7t he rotation side rotary transformner

is attached to the flanggstkhicrioe Tl brédrosyrE xed to the flange 713.
Subsequently, after the magnetic head 712 has been fixed to..the | ower

surface of the rotary drum 711 at a predeterm ned portion thereof- by a
screw 750, the rotary drum 711 is fixed to the flange 713 by a screw 760.
I n addi tion, theMAGNE®TC/RECORDING:ANDO RERRODUCING] ANRARNTUS t he rear side
of a chassis 770 by a screw 780, and an end ring 743 is.fixed to the shaft
A magnetic recording and reproducing apparatus,
such as VIR or bAT, in which a cassette containing a
magnetic tape is to be loaded and which is capable of
drawing the tape from the cassette and introducing
onto a head drum to perform desired recording and
repréducing actions. A tape loading mechanism of the
i apparatus comprises at least one locading disk, a tape
drawing member, and a drive system for the drawing
member. For minimizing the size of the apparatus, the
loading disk is disposed arouhd one of a pair of reel '
spindles, and the rotation of the loading disk is
transmitted to the dfawing member via a link. The
loading mechanism gives the same driving force also to

a tape tensioning device, a reel spindle braking

device and a pinch roller driving device.

Figure 1
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IREPI ACEMENT SHERT! a il
731 by a SCPFLP“-‘ é-,gy-&h-d’ i%%—Ermt or unit 740 araunld2@AEAVIRT0 g [74onnes e

di sposed i he end ring 743 by | {sler ew 784. Fon jamot her
enbodi nment fgﬁigggﬁﬁg eq Hearing 737 is qﬂ be " presseaTm f f¢m t he si de of
the rotaryjd xgnpl e, the step-ll.ike recess.£23d.of the bearing

housi ng 72B may be tapered 3n the side of the notor unit 740.

Alternativ ot d bearingi737 is to be pressed in fromthe side
of the notor unit 740, the taper portion of the step-like recess 723d of
FIG 34 is | ocat®FNT 1 REGRP tﬁ’i& RRPROPUGING APPARATURt t he sl eeved
bearing can be pressed in without difficulty. If the step-like recess 723d
is filled with an adhesive, renoval of the

BACKGROUND OF THE INVENTION

This invention relates to a magnetic recording and
reproducing apparatus, according to the preamble of
claim 1, such as a VIR (video tape recorder) or a
DAT (digital audio tape recorder), using a magnetic
tape, and more particularly to a tape loading
mechanism of the magnetic recording and reproducing

apparatus.

‘Heretofore, various magnetic recording and
reproducing apparatuses have been realized in which
necessary audio or video signals are magnetically re-
corded on a magnetic tape and are.féppoduced as the
magnetically recorded data on the magnetic tape are
read. In general, when a tape caséette containing the
magnetic tape is loaded in the apparatus, the ﬁagnetic
tape is wound on the head to perform a desired record-
ing oflreproducing actién.

. The magnetic tape contained in the cassette or
cartridge as removed from the apparatus is virtually
perfeétly.concealed witﬁin the cassette, without ex-
posing to the outside, to prevent the data on the mag-
netic tape from being damaged or contaminated.

However, since the magnetic tépe with the cas-
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shaft 731 can dfgb 4x4ct|y. In the sleeved bearing in this -
enbodi nment spz%hg sed tlo prepress the sleeved bearing. In an
alternative fform_however, uith prepressure having ap- plied to a
predeterm n position, the sleeved bé%ring 737 in which the outer | aces
732, 733 ar | Hndrical sleeve 736 nay be used. In this

enbodi nment h eved bearing I f._the di stance between
t he upper and %&grfggg ﬁacgg |sp%?E§%QﬁMﬁF qﬁ¥"pf§§? Fﬁ ®sGffaces are
formed at |eagteiWOzR8" 5008 d ri and_as a
result, the press- |ﬁ sur%acegnﬁa§nng?eﬁeégl % '?hlfﬁaihpeeged beari ng
remai ni ng |tstygﬁth§ake&qgkgaon in the rotary drun1structure wi th high
precision, the rotary drum can be reduced to a thin and conpact form In

progugtlon of the rebathidr dAHS! VAS1GME, tdle ©ONMALRG ReeRANIIBRSt €P S
neede

has hitherto been proposed, for example, in Japanese
Patent Laid-Open Publications Nos. 168870/1988,
248258/1986 and 36772/1987.

In any one of these prior loading mechanisms, a
tape drawing member operates to draw the magnetic tape
from the cassette and to introduce onto a magnetic
head with the assistance of a cam means driven by a

motor.

The document DE-A- 3 700 889 diécloses a ‘ﬁagnetic
recording and reproducing apparatus according to the
preamble of claim 1, in which the loading disk, the
tape drawing member guided by a guide groove, the link
for converting the rotation of the'loading disk to the
drawing movement of said tape drawing member and the
driving means for giving a rotating force to the
loading disk are arranged in respect to each other in

a manner to achieve a minimal size of said apparatus.

According to the document DE-A-3 143 976 there is
known a magnetic recording and reproducing apparatus,
in which two loading disks having a driven gear along
their peripherél edges are positioned under the head
drum, wherein a tape drawing member located near a
pair of rééary reel spindles is drawable toward said

loading disks by means of links.
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ahd sufficig \ |ﬂce the attaching step is unnecessary, it is
possible to n@ﬁ?gﬁv‘ﬁg?nw er of manufacturing steps. Further, since

there is free[fromany |anhn tion of the shaft, it is possible to

control the|gap between the rptation,si de and the fixed side of the rotary
t ransf or mer Lui-thouwt—ai-f=—fFtul ty. Still further, since the sleeved, bearing
is sup- ported at Heweperti eny ofethé bber pnfohoaspaxpdsthe ¢omed drum by
press-in or shrinkage fit, the shaft can be kept in its vertical posture
with respectpiext ks éFFHéﬁﬁﬁﬁtaQGriéE@eointﬁézﬁrxeﬁuﬁ$®m¥mnvhthlgh preci -
sion. Therefore, the plane of rotation of the mag- netic head S free from
bei ng i ncl i nEResBriAkt CERaBRENS, a large biasing force of t

spring occasionally is applied to the drive means,

causing mechanical wear, reducing the life of the ap- i

paratus sharply, and occasionally resulting in faults.i
It is therefore an object of this invention to
provide a magnetic recording and reproducing apparatus’

which can be reduced in thickness and hence in size.

This object is acheived by means of the features defined

in claims 1 and 9 respectively.

Another object of the invention is to provide a
loading mechanism which enables a reliable tape load-

ing action and which can be assembled easily and neat-

ly.
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recorded on the nmagnetic tape can be traced accurate- ly. {The qﬁﬂﬂg~h997
recordi ng and reproduci ng apparatus, such as VIR or DAT, ih Wwhich the :
cassette containing a magnetic tape4is to be | oaded ‘ ; f-&
of drawing the tape from'the cassette and introduci ng ontojthe head drumto
perform desired recordjng and reproduci ng, acti opns, The tap&=toadimg '

mechani sm ofFHEREH H =t R é%a%‘i‘e %%Zx[‘e%ﬂled%g’fb Qi ¥R a tape
dr o o P dri : . il B g
the sl ve of THedpmrsftAf AR dhetd S RS R Bt R0t Bne of "t ne
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to the drawi ng’ nmenber via a . oadi ng I S gi ves sane

drivi ; i devi . L pdl g-br aki
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devi ce and a pinc
rotation of the magnetic head drum.

Preferable embodiments of the invention are defined.

in the subclaims.

According to a first aspect of the invention,
there is provided a magnetic recording and reproducing
apparatus of the type in which a magnetic tape is to
be drawn from a tape cassette and to be introduced
onto a magnetic head drum to define a predetermined
tape traveling path, the apparatus comprising: a pair
of rotary reel spindles; at least one loading disk
disposed around the rotary reel'spiﬁdles without
engagement therewith, the loading disk having a driven
gear along its outer peripheral edge; a tape drawing
member movable for drawing thelmagnetic tape from the
tape cassette as guided by a guide groove in a chassis
of the apparatus and thén introducing the drawn mag-
netic tape onto the magnetic head drum; a link con-~
nected at opposite ends to the loading disk and the
tape-draﬁing member, respectively, for converting ﬁhe
rotation of the loading disk to the drawing movement
of the tape drawing member; and driving means for
giving a rotating force to the loading disk.

Acéording to a second aspect of the invention,

there is provided a magnetic recording and reproducing



c recording and reproduci ng apparatus of the type
(5) is to be drawn froma tape cassette (4) and to

be i nfrpduced.onto-a netic head drum (6) to define a predeterm ned tape
travejl 1ng path, said gpparatus conprkfing (a) a pair of rotary ree
spi ndLes—t at | east one d oading disk (119; 120; 321, 322)

having a dri vémgyehrawimgg imhswividierspesiaheprbfesised seruetiaak enaw ng
menber (9; 10; 209; 210) novable for drawing the magnetjc tape fromthe

t ape cassettehﬂdiﬁﬁ&kﬁitwcargqrdaiggoﬁme p7in@iples cofhtlsissifeenef the
apparatus and then introducing the drawn nmagnetic tape (5
tion are shown by way. of illustrative example.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a fragmentary plan view of a magnetic
recording and reproducing apparatus according to a
first embodiment of this invention, chiefly showing
parts attached to an upper surface of a chassis upon
completion of loading:;

FIG. 2 is a plan view chiefly showing parts at-
tached to a lower surface of the chassis of FIG. 1;

FIG. 3 is a view similar to FIG. 1, showing the
pafts attached to the upper surface of the chassis
during unloading;

FIG. 4 is a view similar to FIG. 2, showing the
parts attached to the lower surface of the chassis of
FIG. 3;

FIG. 5 is a vertical cross-Seétional view show-
ing the parts around a pair of.reei spindles of FIG.
3

-~ FIG. 6 is a vertical cross-~sectional view show-
ing a rotary head drum of FIG. 1;

"FIG. 7 is a cross-sectional view showing clutch
gears of FIG. 2;

FIG.. 8 is a cross-sectional view showing the op-

eration of photoelectric switches of FIG. 1;



onto the magnetic head drum (6); (d) a link (129; 131; 336; 337) connected
at opposite ends to said | oading disk and said tape draw ng nenber,
respect i peby;—f-or~converting the rotation of said | oading disk to the
drawi ng novenent of said tape dramﬁni nber; and (e) driving neans for
giving a rotating force to said Ioad'ﬁgedisk, characterized in that said
| oadi ng di sk (119; EX3. 3 ;i828)view osimibser o ofEG. s29 ¢ sbowingr ee
spi ndl es w thout engagenent therew th. 2. A magnetic recording and
reproduci ng thsainah melbedidyiving mechanismaduringikéghraperdt said
| oadi ng disk (119; 120; 321; 322) is disposed around each of said reel
spi ndl es (2A) .forward feeding and high-speed rewinding
' FIG. 31 is a view similar to FIG. 30, showing
the pinch roller dfiving mechanism during loading;
FIG. 32 is a cross-sectional of a rotary drum
used in this invention and supporting the magnetic
head:;
FIG. 33 is a cross-sectional view of a sleeved
bearing used in the rotary drum of FIG. 32 and at-
tached to a shaft as a unit; and
FIG. 34 is a cross-sectional view of a fixed
drum used in the invention.
DETAILED DESCRIPTION
Loading Mechanism of the First Embodiment
A loading mechanism of the first embodiment of
this invention will now be described in connection
with FIGS. 1 through 11.
FIG. 1 shows various parts attached chiefly to
the upper surface of a chassis upon completion of
loading. Chiefly in FIG. 1, reference numeral 1
designates a chassis; 2A, 2A, a pair of reel spindles
mounted on the chassis 1; 3a, a capstan supported on
the chassis 1; 3b, a flywheel fixed to the capstan 3a;

4, a tape cassette adapted to be loaded on the chassis

1 and engageable with the reel spindles 2A, 2A; 5, a
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59:3. , A magnetic recordi ng and reproducing apparatus according to
claim1, characterized in that said | oading disk is disposed coaxially of
-sai d one of said reel spindles (2A). 4. A maghetic recording and

r epr oduci ng apparatus according toltklaim1, characterized in that said

| oadi ng di sk is disposed eccentrically of said one of said reel spindles
(2A). 5. A nmagnefic recordin and reproducin paratus accordi ng

a
to claim1, W& %?E?l?%ﬂe|“°?ﬁ§tg§aPﬁelB%B?nﬁaﬂ$%?t%3%1 g822) is in the
formof arin rotatabI% %ﬁﬁ orted. a nner rlp er al a bush

(308, "308) ' 1i5AAD B BpEREER on thPothalrLaniTane SRESRRYTS outer
per i pher al okg&@yaamagagwsrhégao 2314, §i§;tfae§§dsaeoﬁaegstzaas's (201) of

t he appar at us.
grooves formed in the chassis 1; 9, 10, a pair of tape

drawing members respectively received in the guide
grooves 7, 8; 12, a tension polei mounted on the chassis
1; 12., a tension pole pivotally mounted on the
chassis 1 and supporting the tension pin 11; 12b, a
tension spring connécted at opposite ends to the ten-
sion arm 12a and the chassis 1, respectively; 13, a
pinch roller supported on the chassis 1; l4a, a pinch
arm on which the pinch roller 13 is rotatably sup-
ported; and 15, 16, 17, three tape guides mounted on
the chassis 1.

The reel spindles 2A, 2A are the supply side
spindle and the take-up side spindle, and each spindle
is composed of a reel hoock 2a engageable with a hub of
the tape cassette 4, a.stem 2b, a reél rest 2c¢, reel
coils (deééribed below) 103, and an axle 2d attached
to a meﬁal substrate (described below) 101l.

-In FIGS. 1 and 2, 100 designates four posts
fixed to the chassis 1; 101, a metal printed circuit
wired substrate (hereinafter called “"metal sub-
strate"); 102, capstan coils attached to the metal
substrate 101 and arranged around the capstan 3a; 103,

reel coils attached to the metai subétrate 101 and ar-
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6. A- magnetic recording and reproducing apparatus according to
claim1, further conprising a tape guide arm (130) connected to said |ink
(131) and rotatably supported on the chassis (1) of the apparatus, and a
tape guide (15) carried by .said tape ,gyide arm (130), whereby said tape
guide (15) can be correctly positionéd( wth respect to the "nmagnetic

t ape (5) spositboerosel ghakt khehappapatusathag bptezsdthap&idihawi ng nenber
(9). 7. A magnhetic recordi ng and r epr oduci-ng appar at us accordi ng
to claim1, speedcfeeding apgtibat cenéhentiigh~-spedd| rewintditg 281 is
engageable with both a first camgroove (121) in said | oading disk (119)
and a secondt&afr gr decerdinglyi2dhennat hyakingseigoalt Be geperated

as it has reached a leading or trailing end of the
tape or a predetermined tape positipn, the attracting
force of the solenocid 541 is canceléd by applying a
predetermined voltage to the solenoid 541. The lock
lever 537 is pivotally moved clockwise under the bias
of the spring 536 to move the slider 511 leftwardly so
that the brake shoes 518, 533 of the braking levers
515, 530 engaging the cam portions 513, 514 of the
slider 511 come in contact with the subply side brake
drum 517 and the take-up side brake drum 532, respec-
tively, to slow down or stop their rotation.

The reéording and recording actions of this ap-
paratus are identical with those of the prior art ap-
paratus. In this embodiment, for retaining the slider
511 in the brake rele&sing position, the solenoid 541
of the latching type having a magnet is used.
Alternatively, the solenoid S41 may be of normally
conducting type having no magnet for retaining. In
that case, when it is shifted from the record-
ing/recording mode of FIG. 24 to the high-speed feed-
ing/high-speed rewinding mode, a predetermined voltage
is applied to the solenoid 541 to attract its iron

core 54la to thereby prevent the slider 511 from
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60 8. . A nmagnetic recordi ng and reproducing apparatus according to
claiml, characterized in that said link (336, 337) is fixedly positioned
with respect to said | oading disk in such a manner that when | oadi ng the
magnetic tape, the direction of reaction acting on said | oading disk (322)

I s displaced beyond the cénter of said | oading disk during | oading and that
the reaction acts in the direction of holding said loading disk inits

| oadi ng position by the reaction fromsaid tape drawi ng nmenber (209; 210).
9. A magnetésnt €D thaggapmdbe epeeduthagrapptiiahuside bhe ttjyee in which a
magnetic tape is to be drawn froma tape cassette and to be introduced onto

a magneti ¢ hefiked upide <dEfthe aopaEMeteansﬁ@ymeapﬁlthavélﬁnﬁg path, said
appar at us conpri sing:
ficulty.

Still further, since the sleeved bearing is sup-
ported at tw§ portions of the bearing housing of the
fixed drum by press-in or shrinkage fit, the shaft can
be kept in its wvertical posture with respect to the
attachment surface of the fixed drum with high preci-
sion. Therefore, the plane of rotation of the mag-
netic head is free from being inclined so that tracks
recorded on the magnetic tape can be traced accurate-
ly.

The magnetic recording and reproducing apparatus,
such as VTR or DAT, in which the cassette containing a
magnetic tape is to be loaded is capable of
drawing the tape from the cassette and introducing
onto the head drum to perform desired recording and
reproducing actions. The tape loading mechanism of the
apparétus comprises at least one loading disk, a tape
drawing member, and a drive system for the drawing
member. For minimizing the size of the apparatus, the
loading disk is disposed around one of the pair of reel
spindles, and the rotation of the loading disk is
transmitted to the drawing member via a link. The
loading mechanism gives the same driving force also to

a tape tensioning device, a reel spindle braking

device and. a pinch roller driving device. REBLA{:I.M%NT SHE‘
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(a) a palr of rotary reel spindles; (b) at |least a pair of |oading disks
(119, dlsposed' -ar.ound said rotary reel spi ndl es W t hout
engage Eﬁ each of said |oading disks having a driven gear al ong
its oute }@” e; (c) a tape drawi ng nenber (9, 10) novable for
drawi ng t he ndgne e fromthe tape cassette as gui ded by a guide
groove in a chassis of "t he apparatusS%nd then introducing the drawn
magneti c tape onto the magnetic head "drum (d) first and second |inks (336,
337) each connected at opposite ends to a respective one of said |oading

di sks (322, 321) and said tape drawi ng nenber, respectively, for converting
t he rot atCIckiME t he respective | oading disk to the drawi ng novenent of said
t ape drawi ng nenber, said first |link being connected to one of said | oading
di sk for nmoving said tape drawi ng nenber, said second |ink (335)

1. A magnetic recording and reproducing apparatus of the
type in which a magnetic tape (5) is to be drawn from a
tape cassette (4) and to be introduced onto a magnetic head
drum (6) to define a predetermined tape travelling path,
said apparatus comprising:

(a) a pair of rotary reel spindles (2A; 202a);

(b) at least one loadihg disk (119; 120; 321; 322)
having a driven gear along its outer pefipheral edge;

{c) a tape drawing member (9; 10; 209; 210) mnovable
for drawing the magnetic tape from the tape cassette as
guided by a guide groove (7, 8) in a chassis (1) of the
apparatus and then introducing the drawn magnetic tape (5)
onto the magnetic head drum (6);

(@) a link (129; 131; 336; 337) connected at opposite
ends to said loading disk and said tape drawing member,
respectively, for converting the rotation of said loading

disk to the drawing movement of said tape drawing member:
and

(e) driving means for giving a rotating force to said
loading disk,
characterized in that
said loading disk (119; 120; 321; 322) is disposed around
said rotary reel spindles without engagement therewith.

2. A magnetic recording and reproducing apparatus
according to claim 1, characterized in that said loading

disk (119; 120; 321; 322) is disposed around each of said
reel spindles (2a).

REPLACEMENT SHE.E"N13
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bei ng connected to the ot her | oading disk (321) for angularulw'

< SIRED SRS ﬂ 2 Coner | o " ocari ha i R

apﬁar&tus accor dehng to claim9, in which at |east on
has in its outer perlpheral edge a tooth-free portio
anount of the drawi ng novenent of said tape draw ng

novenent of a pinch roller (13) to a predeterm ned val
recordi ng and reproduci ng appar at @ accor di ng to lcl alm.5.
bush includes a step portion (308b) fixed to a chassis and having an upper

‘3. A magnetic recording and reproducing apparatus
according to claim 1, characterized in that said loading
disk 1is disposed coaxially of said one of said reel
. spindles (23a).

4. A magnetic recording and reproducing apparatus
according to claim 1, characterized in that said loading
disk is disposed eccentrically- of said one of said reel
spindles (2A).

S. A magnetic recording and reproducing apparatus
according to claim 1, characterized in that said loading
disk (321, 322) is in the form of a xring rotatably
supported at its inner peripheral edge by a bush (308, 309)
fixed to a peripheral edge of said reel spindle and at its
outer peripheral edge by a retainer (310, 311, 318) fixed
to the chassis (201} of the apparatus.

6. A magnetic recording and reproducing apparatus
according to claim 1, further comprising

a tape guide arm (130) connected to said link (131)
and rotatably supported on the chassis (1) of the
apparatus, and

a tape guide (15) carried by said tape guide arm
(130),

wheréby said tape guide (15) can be correctly
positiohéd with respect to the magnetic tape (5)

simultaneously with the tape loading by said tape drawing
member (9).

7. A magnetic recording and reproducing apparatus
according to claim 1, characterized in that one end of said
link (129; 131) is engageable with both a first cam groove
(121) in said ioadinq disk (119) and a second cam groove
(123, 124) in the chassis of the app&iatus.



surface supporting-the-i-nner peripheral edge of said |lo

oute ace engagi ng the inner peripheral.i@ﬁhﬁﬁLﬁ Y

I oad”mml Iwgﬂéﬁnmt ai ner including a contact portion}(310a) fi x%t o]
n an upper surface of the outer peri;herdz

| oading disk at a plurality of positions thereof so as fio{keep the heLgﬁ

chassfs @

of the | oading disk above the chassis, whereby said | oad

supported by the outer peripheral suré@ce of said. step fdortion.

FdT Sk 1S

in such a manner that the center axis 0Of said |oading disk is aligned mnth
the axis of rotation of said |oading disk, and whereby the axis of said
| oadi ng disk is supported by said contact portion of said retainer and the
upper surface of said step portion of said _bush in such a manher that said

| oadi ng &i-sk i r&agngbie i nracesdingnt podt urkeproducing np@RRaatus
recordi Nngeccoing &Y WIUGING, dRPRAs8tEFized in that said link (336,

.

337) 1is fixedly positioned with respect to said loading

‘disk in such a manner that when loading the magnetic tape,

the direction of reaction acting on said locading disk (322)
is displaced beyond the center of said locading disk during
loading and that the reaction acts in the direction of
holding said loading disk in its loading position by the
reaction from said ﬁape drawing member (209; 210}.

9. A magnetic recording and reproducing apparatus of the
type in which a magnetic tape is to be drawn from a tape
cassette and to be introduced ontc a magnetic head drum to
define a predetermined tape travelling path, said apparatus
comprising:

(a) a pair of rotary reel spindles;

(b) at least a pair of loading disks (119, 120)
disposed around said —rotary reel spindles without
engagement therewith, each of said loading disks having a
driven gear along its outer peripheral edge;

(c) a tape drawing member (9, 10) movable for drawing
the magnetic tape from the tape cassette as guided by a
guide groove in a chassis of the apparatus and then
introducing the drawn magnetic tape onto the magnetic head
drum; .

(&) first and second links (336, 337) each connected
at opposife ends to a respective one of said loading disks
(322, 321) and said tape drawing member, respectively, for
converting the rotation of the respective loading disk to
the drawing movement of said tape drawing member, said
first link being connected to one of said loading disk for
moving said tape drawing member, said second 1link (335)
being connected to the other 1loading disk (321) for
angularly moving a pinch arm (215); and



b ot T ,r‘i
accordi-ng to claim8, in which said |oading disk has a c Ei%: hﬂ{é%ﬁmn
mhlli sai d retai ner has a | ocking portion, whereby said Tng disk in

t ape l! "Hﬂ;,u&ﬂm i's positioned by the reaction from|sai d) SN0V 1993w hg
"ﬂa position that said contact portio ngages said
| ocki ng porﬁldh 13* A nmmagnetic recording and reproduca )
according to claim1, further conprising: (a) a tension N
engageabl e with the nmagnetic tape for giving a desired tefgion o the
magnetic tape; (b) a tension arm (12a) supporting said tension pole; (c) a
tension spring (12b) for giving a constant biasing force to said tension
arm and (e) driving means for giving a rotating force to said

loading disk.

- 10. A 'maqnetic recording and reproducing apparatus

according to claim 9, in which at least one of said loading

. disks has in its outer peripheral edge a tooth-free portion

(346) such that the amount of the drawing movement of said

ﬁape drawing member or the amount of movement of a pinch
roller (15) to a predetermined value.

11. A nmagnetic recording and reproducing apparatus
according to claim 5, in which said bush includes a step
portion (308b) fixed to a chassis and having an upper
surface 'supporting the inner peripheral edge. of said
loading disk and an outer peripheral surface engaging the
inner peripheral surface of said loading disk,

said retainer including a contact portion (310a) fixed
to the chassis and engaging an upper surface of the outer
peripheral edge of said loading disk at a plurality of
positions thereof so as to keep the height of the loading
disk above the chassis,

whereby said loading disk is supported by the outer
peripheral surface of said step portion of said bush in
such a manner that the center axis of said loading disk is
aligned with the axis of rotation of said loading disk, and
whereby the axis of said loading disk is supported by said
contact pértion of said retainer and the upper surface of
said step portion of said bush in such a manner that said
loading disk is rotatable in a constant posture.

12. A magnetic recording and reproducing apparatus
according to claim 8, in which said loading disk has a
contact portion while said retainer has a locking portion,
whereby said loading disk in the tape loading position is
positioned by the reaction from said tape drawing member in



(dy a tension armlinkifig means (140, 139) for Iinking s}

&%??)e' [lﬂllﬂmﬂﬁm VIEPHIRE <" rotheion’ 14 “A “ragnet i q | + e5HOVABHT ard

reprodUC| g - afpacat ts accarding to claim13, in which said tension armj
| i nki ng means includes a transm ssion arm (140) engageabj e tH=g
transm ssion pin (139) on said | oading disk (120) for reptrigcting. said. ... :
t ensi on arm agai nst the bias of said te&nsion spring (12b). 15. A nmagnetic
recording and reproducing - apparatus according to claim1, further
conprising: (a) a brake nenber (515, 518; 530, 533) for giving a braking
force to sach raelposyiitidires thag2Asaidb)canbaake ppriion ( e1gadsdt) skad

causi ng Sfbgk?ﬁgkgoggfgﬁ[ to brake said reel spindles with a desired
br aki ng force; :

sald tenS|on afm

13. A nmagnetic ©recording and reproducing apparatus
according to claim 1, further comprising:
. (a) a tension pole (11) engageable with the magnetic

tape for giving a desired tension to the magnetic tape;

(b) a tension arm (12a) Supporting said tension pole;

(c) a tension spring (12b) for giving a constant
biasing force to said tension arm; and

(d) a tension arm linking means (140, 139) for linking
said tension arm (12a) with said locading disk (120) to
restrict and release said tension arm while said loading
disk is in rotation.

14. A magnetic recording and reproducing apparatus
according to claim 13, in which said tension arm linking
means includes a transmission arm (140) engageable with a
transmission pin (139) on said 1loading disk (120) for
restricting said tension arm against the bias of said
tension spring (12b}). '

15. A magnetic recording and reproducing apparatus
according to claim 1, further comprising:

(a) a brake member (515, 518; 530, 533) for giving a
braking force to said reel spindles (202A);

(b) a brake spring (519: S535) for causing said brake
member to brake said reel spindles with a desired braking
force; and

(c) a slider (511) for restricting said brake member
to its inoperative position, said slider being responsive
to the rotation of said loadlng disk to be driven so that

said loading disk may assume its loading position while
being braked.



(c) a slider-(511).for_restricting said brake nenber tho* ot
' | i der being responsive to the rotatio
Bm"mﬂ%zjgmﬂu id loading disk may assune its |
whi | e berng Rr §

apparatus according to claim 15, in which the driving
Is derived fromsaid transm ssion arm (410) whic

posi ti
to be

(511)

63 16. A nmgnetic recor di ng;

arm (400) by said |oading disk. 17. A3 magnetic . recording and
reproduci ng apparatus according to claiml, further conprising: (a) a
fixed capstan (203a) and a novable pinch roller (214) for .clanping
t her ebet we€n t he naggeetictapeecordinge and reproducing  apparatus

according to claim 15, in which the driving force for said
slider (511) is derived from said transmission arm (410)
which drives said tension arm (400) by said loading disk.

17. A magnetic recording and reproducing apparatus
according to claim 1, further comprising:

(a) a fixed capstan (203a) and a movable pinch roller
(214) for clamping therebetween the magnetic tape to move
it at a constant speed; and '

(b} a pinch arm (215) pivotally mounted on the chassis
and supporting said pinch roller, said pinch arm being
connected to said 1link, which moves said tape drawing

member by said loading disk, so that the engagement and

disengagement of said pinch roller may be controlled
concurrently with the operation of said loading disk.

18. A magnetic recording and reproducing apparatus
according to claim 1, further comprising a rotary drum unit
which includes:

(a) a rotary drum supporting a magnetic head (712) for
recording and reproducing signals to and from the magnetic
tape;

(b) a fixed drum for guiding the magnetic tape, said
fixed drum having in its inner peripheral surface a step-
like recess dividing the inner peripheral surface into a
pair of force-in surfaces;

(c) 'a rotary shaft (737) fixed to said rotary drum and
having an inner race (732a, 733a) surface;

(d) an outer race (732, 733) rotatably joined with
said shaft and having a built-in steel ball (732b, 7334):
and , _

(e) a cylindrical sleeve (736) fixed to said outer
race, said sleeve being forced in said fixed drum so as to
be pressed against said pair of force-in surfaces.




It at a constant speed; and (b) a pinch arm (215) pivotaign i drfA€
chassi s and supporting said pinch gl |l er, said pinch arn ey FE o
said link, which noves said tape drawi ng nenber by said | opdi ng di sk,
that the engagenent and di sengagenment of said pinch rollpr} m@5NeV 1997
controlled concurrently with the operation of said |oadipgdisk. 18. A}
magneti c recordi ng aRBSTRAPTOUECTHEY DASPAOSURE accordf ng—to-ctrarm1I,
further conprising a rotary drumunit which includes: (a) arotary drum. !
supporting a nmagnetic head (712) for recording and reproducing signals to
and fromthe nmagnetic tape; (bé a fixed drumfor guiding the magnetic tape,
said fixed drunqhﬁﬁﬂﬁﬁlﬁnREFQR ﬁH@rA§BrRBRBPEUCEUGféggﬁgAgpép- |i ke recess
di viding the inner_peripheral surfage intqQ a pair of force-in surfaces;

A maggetic recording and reproducing apparatus,

=]

such as VIR or DAT, in which a cassette containing a
magnetic tape is to be loaded and which is capable of
drawing the tape from the cassette and introducing
onto a head drum to perform desired recording and
reproducing actions. A tape loading mechanism of the
apparatus comprises at least one loading disk, a tape.
drawing member, and a drive system for the drawing
member. For minimizing the size of the apparatus, the
loﬁding disk is disposed around one of a pair of reel
spindles, and the rotation of the loading disk is
transmitted to the dfawing member via a link. The
loading mechanism gives the same driving force also to
a tape tensioning device, a reel spindle braking

device and a pinch roller driving device.

Figure 1
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(c) arotary shaft (737) fixed to said rotary drum and havino
(732a, 733a) surface; (d) an outer race (732, 733) rotatably DTS
said shaft and having a built-in steel ball (732b, 733d); a,o

cylindrical sleeve (736) fixed to said outer race, said slerVr

an I nner

sur f aces.
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