T T e AR B SRESS LY e e e mn S i T e AR M

2194666 TAPE LOADI NG MECHANI SM FOR A VI DEO TAPE RECORDER 1) Field of the

I nvention: This invention relates to a tape |oading nmechanismfor a video .
tape recorder (VITR), which nmechanismpermts accurate positioning of tape ¢ -
| oading arns. 5.2) Description of the Prior Art: In a helical scanning VTR,
a tape | oadi ng mechanismis actuated so that. a video tape (hereinafteg
called "tape" for the sake of brevity) hs pul l ed out of its cd?é_ @%Eapg
then caused to wap a video head 10 carriér or "cylinder" to conplete its

| oadi ng. The carrier is usually equipped with a fixed | ower cylinder and a
rot at abl e upper cylinder on which the video head (hereinafter called "head"
for the sake of brevity)TAPE LOADINGnMEGHANISMIFOR' &y VILBRS " i s nount ed
aslant relative 15 to t HEAPENREGORBERne of the tape, on a chassis. The tape
| oadi ng mechani sm has a pair of drive rings provided turnably on the
chassis. A pair of tape loading arns are arranged on their correspondi ng
drive rings. A pair of guide posts are provided on 20 -each of the tape

| oading arms. OF the paired guide posts, one guide post extends vertically
while the other is provided aslant. The former and | atter guide - 2-

posts are Ca'{Fd;E{gfaY§£t£ﬁ31189§£%iSH? "the sl ant

This invention relates to a'tape loading mechanism

for a video tape recorder (VTR), which mechanism permits

accurate positioning of tape loading arms.

5 2) Description of the Prior Art:

In a helical scanning VTR, a.tape'loading
mechanism is actuated so that a video tape (hereinaftér
called "tape" for the sake of brevity) is pulled out
of its cassette and then caused to wrép a video head

10 carrier or "cylinder" to compiete its loading. The
carrier is usﬁally equipped with_a fixed lower cylindér
and a rotatable upper cylinder on which the video
head (hereinafter called "head" for the sake of brevity) (.
is mounted. The "cylinder" is mounted aslant relative
15 to the running plane of the tape,.on a chassis.

The tape loading mechanism has a pair of drive
rings provided turnably on the chassis. A pair of
tape loading arms are arranged on their corresponding
drive ringé. A pair of guide posts are provided on

20 each of the tape loading arms.. Of the paired guide
posts, one guide post extends vertically while the

other is provided aslant. The former and latter guide



Post" respectively. Wien the drive rings are each turned over a
predeterm ned angle, the tape |loading arns are caused to nove al ong gui de
changegls formed 5¢ in the chassis, one for each arm until they are
brought into contact. each with a separate arm stopper. Here, the verti cal
post,s of the tape loading arms pull out thejtape fromthe cassette and the
sl amt posts of the tape | oading arns then cause the tape to wap 10 the
side wall of the video head carrier, whereby the | oading of the tape is
achi eved. After conpletion of recording or playback, the drive rings are
turned.in the oppositise adier salileds "$heayeard iigale pasd "t @yal |"ddd isgaatms i n
the opposite .15 directions into the cassette. The take-up reel of the
cassette is thenP@sitVeFespegtifvialy -f Mhepnithe GFd veordnss are eaed t ape

| oading arns, the tape is caused to return to its initial position wthin
the cassette to EoFHEs OVETe auRrSSGteFMned,@nddfe. the tape loadifi%ss the

tape |l oading arns are precisely replaced gt their, yrespective tape |oading .
posi tions at thi STBEAGES SEUSRE 8 movey e longiaRtde FRANNSL S SRR 1 o

wap the vid%o head§%%rr'er at ion _devi_ated | pward or.__downwar d
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direction so’that™?2 c%‘éé&ﬁ'gga&%%? : Sl teatcgn._ L tuﬁ‘g l?gﬁg’eﬁr R e
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the vertical posts of the tape loading arms pull out
the tape from the cassette and the slant posts of
\‘/ the tape loading arms then cause the tape to wrap
10 the side wall of the video head carrier, whereby the
loading of the'tape is achieved.
After completion of'redording-or playback,
the drive rings are turned in the opposite directions_
so as to move the tape loading arms in the opposite
15 directions into the cassette. The take-up reel éf
the cassette is then driven, and while following the
movements of the tape loading arms, the tape is caused
kyj to return to its initial position within the cassette
.to complete the unloading of the tape.
20 : | Unless the tape loading arms are precisely
replacéd_at their respective tape loading positions
at this stage; at the néxt tape loading, the tape
‘is caused to wrap the video head carrier at a position
deviated in an upward or downward direction so that
25 it_becomes'difficult-to-ldad the tape precisely.
It'is hence essential to position the tape loading

arms precisely.



transmtted to the drive rings by way of an endless belt, gears, etc.

Thus, the drive rings are driven so as to nove the tape Ioadlng arms until
t hey are brought 5 into contact with their correspondi ng arn1stoppersku
I n the above-nentioned construction, it is indispensable to control the
,ratation of the notor precisely and hence to regulate the notions of the
idrbve rings, namely, the notions of the +ape-loading arns. It is 10
however difficult to control the rotation of the motor precisely so that
over-running or reverse rotation of the notor is avoided. It is hence
difficult to achieve {The SIS ERAS 195 MOYPT t he v8pRll¥adi ng arns. 15

In the VIR tape | oadi.,n chanlsn1 |sclosed I n Japanes Paten Publlcation
No. 25404/ 19. 7&% F&F%&%Fﬁe YT LRAS SBY i 1Y nR n§na?'é 18%Bi ned

Spoci 11 cal by Betho G ap2”1' 33’&1 S Gpht Lis o E%nﬁsg“éégéﬁ%'v%?m
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mai nt ai ned in neshlng engagenen Worm And an 1T ef nedi at eo gear
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arranged cdaxi al |y 25 wth the worm gear. e wormgear 1S Tixedly
secured on a CeKPRALIVR-medtichddicdddEeridedicd £ it NUsi fndispénsiwpse-fit

on the common shaft and.is then allowed to
- to control the rotation of the motor_precisely.and
hence to regulate the motions of ehe drive rings, =
~namely, the motions_ef.the_tape loading arms. It is &‘/
10 however difficult to control the.ro;atioh of the motor
precisely so that over-running or reverse rotation
- of the motor is avecided. It is hence difficult te
achieve_the precise positiqnihg of the tape loading
arms. |
15  In the VTR tape loading mechanism disclosed in
Japanese Patent Publication No. 25404/1279.for exemple,
a worm gear and spring means are combined together to
avoid the over-running or reverse rotationﬂof:the R
motor. Mofe specifically, this tape loading
20  jmeehanism is.composed-of a worm to which the drive.
force of the motor is transmltted, a worm gear
malntalned in meshlng engagement with the worm, and an
- intermediate gear maintained in meshing engagement with
a drive ring (rotatable disk) and arranged coaxially
25 lwith_the worm gear. .The worm gear is fixedly secured

on a common shaft while the intermediate ring is

&
[



«rotate freely. Further, the rotatable disk is nounted fixedly on the common
shaft_at a point bel ow the internmedi ate gear. In addition, a pair of
_engggenent 5 pi ns- are.provided on the | ower surface of the internedi ate
*ring"™with an angular interval -of [err] and two | eaf springs are al so '
provi-ded on the rotatable disk at an angular interval of 180 in such a way
that t'he | eaf springs are engageable with 10 4 fhe engagenent pins
(engagenent nenbers). In the construction just described, the drive force

f th t s t '
1z.y ng ot ﬁéd}ésh? B8BRGESE. ORe HhSoF SrE aP RS A ena ST g a T OVRE 8% |
i'ntermedi ate ' it har -y t
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Upon rotation of tRg.ahgt 3Rl end SommblC shadk BRM aNgHidt bTokokARabl e di sk
are eventual |y brought 1hto engagenent 20 wth théir correspondi ng

engagenent pins onjhegrhelehtRlgahe.M i 16 addatdadhtca, phlie b@t ahgabemdnsk is’
caused to rotate together with the free internediate ring. Accordingly, a
drive ring whigh i pifBi Akai pedviidededhi ntheclgwgensalr facehofheéhent er medi at e
ring is 25 finally rotated. Since the drive force of the notor is trans-
-5- mitted via theintermedimtet rangdwiltbven anguiarointerval of 180° and
two leaf springs are also provided on
the rotatable disk at an angular interval of 180° in
\\/ such a way that the leaf springs are engageable with
10 the engagement pins (engagemeﬁt membe;s)l
| In the construction just described, the drive
force of the motor is transmitted to the worm and then
rotates the common shaft owing to the meshing engageé )
ment of the worm and the worm gear. Since the
15 intermediate ring is free, it does not rotate together
with the common shaft. However, the rotatable disk.
fixed on the common shaft is rotated. Upon rotation of
. the rotatable disk, the leaf springs on the rotatable
disk are eventually brought into engagement
20 with their corresponding engagement pins on the
intermediate ring. Thereaftér, the rotatable disk is
caqsed.to-rotate together with the free intermediate
ring. Accordingly, a drive ring which is maintained in
ﬁeshing engaéement with the.intérmediate ring is
25  finally rotated. |

Since the drive force of the motor is trans-



prevented from undergoing reverse rotation owng to the provision of the
worm Furthernore, the |eaf springs provided on the rotatable disk whick is
coaxial with 5 the wormgear are maintained in resilient engagenent whh -
their correspondi ng engagenent pins on the inter- nediate. ring. Ovng to
this feature, any over-run of the notor.can be absorbed by dqfrection of
{the | eaf springs even if such an over-run takes place at the '10- notor. In
other words, the rotation of the common shaft due to the over-run of the
motor is absorbed by deflection of the |eaf springs. The rotation of the
comon shaf thighked Fihcthg Wvo¥pAHINeRelepedrabave nethe ohat@bt isransnitt ed
to the internediate ring 15 and drive ring. According.to the VIR tape
| oadi ng nmecREFEGR IS JEIRM 4RAPEIR/MRI FEBYFESE | BALABLOD52BENGo%9, thee not or
is prevented fron1reverEe rotation o oger:runnjn aES tge Brecise
posi ti oni ng RFCYHRLILRE | TG WOFRr nsf SHERETRALSr ebte HOGREFPEIRES VTR t ape
| oadi ng nmechani sm di scl o LI nese. Pat ubLication, No.,25404/ 1979 .
i nvol ves a,ﬁﬁ%ﬁéﬁ%ﬁ %ﬁd%ﬁ%n*?%gé$E£§t§%£?é§§£?€a§%nﬁoafﬁ?ﬁaylﬁ%t_be
retained. at J ' [ | 4 1 f oyl Lpn | ‘or the
li ke args{;1pp‘#|{‘=’?e'(f5 f‘%ﬁt*@é@ﬂmﬁﬁﬁ%ﬁﬁéﬁté’ ngéhlllg ’f%%fgi oggi%%g%‘rg%ﬁ%{l\?sm t he
tape | oadi ng,AiMiReir cdfresponding engagement pins on the inter-
mediate ring. Owing to this feature, aﬁy over-run
of the motor can be absorbed by'defiedtion of the leaf -
springs even if such an over-run takes'place”at the ‘“/-
10 motor. In other words, the rotation of the common
shaft due to the over-run of the motor is absorbed
by deflection of the leaf springs. The rotation of .
the common shaft due to the over-run of the motor is
therefore not transmitted to the intermediate ring
15 and drive ring. -
According to the VTR tape loading mechanism
of Japanese Patent Publication No. 25404/1979, the
motor-is.prevented from reverse rotation or over-running .\‘j
and the precise positioning of the tape loading.arms
20 is ensured. .
- However, the VTR tape loading mechaniém'
disclosed in Japanese Patent Publication No. 25404/1979
: involVes'a potential prdblem in that the tape loading
arm may not be retained at its tape loading position
25 if vibrations, impacts or the like are applied'to the
mechanism. In this tape loading '

mechanism, thet tape loading arm is



fositioned at its tape |oading position in such a state that the | eaf
springs of the rotatable disk are kept in engagenent with their
,corﬁ@§ponding engagenent pins and are hence pre-stressed in deflection. In
this 5 state, the spring forces of the l'eaf springs are applied to the
correspondi ng engagenent pins and their reaction forces act to reverse the
comon- shaft. Such reverse rotation of the confiom shaft is usual l'y
prevent ed because the | ead angle of the wormis small. 10 There is
however a potentialggroblen1that the worm nmay _be gradually rotated in the

reverse directi on b§PgiFignes EBnﬁBﬁeﬁPPGf18ﬁdé§9aP°FbF68“réEeFV€H gr 8kRtRe
i f vibrat k the lik t th

'oadi ng. mechant sm. FRAENERROLRREc=RE AT oPE EhS Q?ﬁbagésgﬁgé JRFECKEBE, in

the spring forces ofnbhGehght 9PLh"GReId! CO-IQLEERARNG BRENGCADRL! O Lo the

cor respondi ng- engage pins,aré reduced to re rate ring

s cuscept bl o oo Pife; 8bd 48U nefied ﬁ‘ge‘a%&%‘?%vteq‘?f“ntgﬂ%ﬁéﬁe e .
| oading arm cangot peabg) duhir Bh¥idh kbecbaver! eadl DdaPOSbEERgs TbET Cf OT e,

t he tape | oading armtends to be noved out easily fromits t:ape | oadi ng
position by vibrati gpplikapest €hercbbeebpbhdih eéaaagéaehtnglhg ghg fully

ensure the precise positioning of the tape |oading arm
their reaction forces act to reverse the common shaft.
Such reverse rotation of the common shaft is usuélly
\\/ - prevented because the lead angle of the worm is small.
10 There is however a potential problem tﬁa£ the worm may
‘be gradually rotated in the reverse direction by a
radial component of an axial force received from the
wOrm §ear if vibrations, shocks or the like are applied
to the VTR tape ioading mechanism. If the worm is
is rotated in the reverse direction, the spring forces of
the leaf springs,which forces are being applied to the
corresponding engagement-pins, are reduced to render the
~ intermediate ring susceptible to reverse rotation. In
 such a state that the intermediate ring is susceptible
20 to reverse rotation, the drive ring, namely, the tape
ldading arm cannot be held firmly at its tape loading
position.. Therefore, the tépe-loading arm tends to be
. moved out easily from iﬁs.tape-loading position by
.vibrations, impacts or the like, thereby failing to
25 _fully'ensure-the-precise positioning of the tape
loading arm. |
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SUMVARY OF THE | NVENTI ON An object of this invention is to provide a tape
1 oadi ng nmechanismfor a VIR, which ensures the precise positioning of tape
| oadi ng- arms at their respective 5 tape | oadi ng positions: According "a. -
this invention, there is thus provided a tape |oading mechanismfor a video.
tdpe recorder, which conprises: - a drive source; 10 a pair of
;tape loading arns for pulling out ‘a tape-F10ﬂ1a | oaded casette and then
loading the tape on a video head carrier; and drive force transm ssion
means for transmitting the drive force fromthe drive source to each of the
15 . tape loading arns so as t GUMMARY ;R BHE)JINVENEION arns to tape Ioadlng
posi tions respectlveI§ﬁl %gd drive force transm ssjion neans conpri sing:.

a

first transm ssion ne tﬁqto&ft dhigh invenginn s 4 Rﬁqwes(ﬁjrt@@e 20
dt t id f th | aadi
Carm and aﬁ?ﬁ?&aﬁ&%%%‘? BRIER 0 oo Rty T R P am
nmeans, V\/m ch hggfgtcilo@g%garofar %arfosa'ﬁ' rn%ceﬁr%) etntﬂ'ﬂel rte% t&et cent er of .

rotation of th means d a cu near cam s fac Cont i huous

with the cFr gggaaﬁgagggbspbgygi&ygieccentrlc with the center of

rotation o m nmeans he i nternedi at e
According to this invention, there is thus

- provided a tape loading mechanism for a'video tape
recorder, which comprises:
a drive source;
10 a pair of tapé loading arms for pﬁlling out a
tape from a loaded casetté and-thén loading the tape on
a video head carrier; and
drive force transmission means for £ransmitting
the drive force from the drive source to each of the
15 tape loading arms so as to shift the tape loading arms
.to tape loading positions respectively;.said dri&e
force transmission means comprising:
a first'tiansmission'mechanism located on the \/
_sidé of the drive source;
20 :' - .a second transmission mechanism located on the
side of the tape loading arm;fﬁnd j | |
an intermediate transmission mechanism including
rotatable cam means, which has a circular arc cam
surface-concentric with the center of rotation of the
25  cam means and-a.curvilihear cam surface-cddtinuous with

the circular arc cam surface and eccentric with the

-
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“transm ssion neans being interl.ocked with the first transm ssion nechani sm
and cam fol |l ower means inter- |ocked with the second transmn ssion
%nechapisni'the cam 5 foll ower nmeans being capable of follow ng the cam
freans, said cam follower neans being allowed to follow the curvilinear cam
surface of the cam neans so as to cause the_ tape |oading arns to reach '
their respective tape | oadi ng positions, and when the tape |oading arns
have 10 reached their respective tape | oading positions, said camfoll ower

e e N9 CAUSSLA QAP TOCAORR SEPURL EUf RESLACeLRe g dle cam

foll oner neans does not nove w t he cam neans. I hg a tape

rechani sm of the £ sdfod ELH4 Weidd o ALY olRid Syl ke U1, SOUr ce

is trans- mtted fromthe camneans to the cam means so as to

posi tion the taper#oréhigs BEAEmEchAREI , T A8PEEe VEo1 FoWeet OREIAY DOBEEiONS.
VWhile the tape | oading arnms assune their respective tape | oading 20

positions, the carediedd OMEth NMERE Ssddsnd C@Edvesing $101 6 I'fidkd e n Pdif, CEHe SeHH ace -

of the cam nmeans and confronts the circular arc camsurface. Even if the
t ape | oadi ng Sar mef @k 1dvweer tmeanssri kesiron desdisle Soff ofol Twwingleclod ddwe edes,
| oadi ng arns begi.n to nove due to vibrations, 25 shocks or the like, the
cam fol | oner nearsaid cam cfgl lowssaeeans deinghtablowed duyaifisklavhettod r cul ar
arc cam - 9 - surface. The camneans is not turned accordingly,
curvilinear cam surface of the cam means so as to cause
the tape loading arms to reach their respective tape
o/ _1oéding positions, and when the tape loading arms have
10 reached their respective tape loading positions, said
- cam follower means being caused to move to the circular
arc arm surface so that the cam follower means does
not move with the cam means. |
Using a tape loading mechanism of the present
15 invention, the drive force of the drive source is tréns-
mitted from the cam means to the cam follower means
so as to position the tape loading arms at their
respective tape loading positions. While the tape
loading arms_assume_their respective tape loading
20 -pbsitions, the cam follower means-has.reached the
”_circular arc cam surface of the cam means and confronts
‘the circular arc cam surface. Even if the tape loading
arms or the transmission mechanism on the side of the
tape loading arms begin to move due to vibrations,
25 shocks or the like, the cam followér means is merely-

pressed at a-right angle against the circular arc cam

-



whereby there is absolutely no possibility for.the camfoll ower neans to
nove follow ng the camnmeans. Even if the cam neans should be turned due-to
vibrations, 5 inpacts or the |like, the cam neans undergoes’ nere |d||ngNQQ
absorb effects of the vibrations, shocks or the like so that the cam
f-ol | oner neans does not nove with the cgmneans. In addi tion, the possi bl e
“fover-run or reverse 10 rotation of tAe’ndbtor is also absor béd t hrough t he
idling of the cam neans. Here again, the camfollower is prevented from

roving with LOEeSal. TeRAS cliUheall! bonobRPe LA guRAIAIIY of the

present inven it 055| 0 CO vent the tape

| oadi ng ar s, ﬁé?gh ¥h89e05‘.|% %‘1{1'&%1 hssgsegammgefb%a%@g posi ti ons

and hence to he tape |ng ar heir respéctive tape | oading

positions w tagukol BblvbtemeXlis! @ot RBvEDEBNL 1bwinhORRAR calnl meansuf fi cient 20
for the camfollower neans nmerely to confront the circular arc cam surface.

It is therefgyenn®f tREUCAAImEANnBOShbURE bBEtazAelolueWeb W&%&%tﬁb@%lse|y
Accordingly, it is unnecessary to precisely control the drive source, for

exanpl e, 5t heippaceti 68 thet B@kd; khkotamFmehher unhdbegbekl mereg igpead of the
can1fo||omer means can be controlled by formng the shape of the ~ - 10 -
to absorb effects of the vibrations, shocks or the
like so that the cam follower means does not move with-
the cam means. .
In addition, thespossiblefover-ruh or reverse : ‘J/
10 rotation of the motor is alsoﬂabsofbé@ through. the |
idling of the cam means. Here again, the cam follower
is prevented from moving with the cam means:
Thus, with a tape loading mechanism of the
present invention, it is always possible to completely
15 prevent the tape loading arms from moving out from
their respective tape loading positions and_hénce to
hold the tape loading arms at their respective tape
loading positions without failure. A \_f"
While the motor is stopped, it is suffiCient
20 ferfhe cam follower-means.merely'to-cohfrcht the
circular arc cam surface,' It is therefore not reqﬁired
to posifion the caﬁ follower means precisely. |
-Accordingly, it is unnecessary to precisely control
the drive source, for example, the-operatibn'of-the
25 motor. | |
Further, the following speed of the cam follower

means can be gontrolled by forming the shape of the
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camcurve as desired. It is hence possible to nove the tape |oading arnms
pronptly ‘and to shorten the positioning tinme of the tape |oading arnms,
B}.ded t hat the noving speed of each tape loading armat an 5
|nt medi ate position between its initial position and its tape |oading
r#litlon Is set at a’ high speed. If the now ng speed of each tape | oading
Is set at a | ower speed at a position adjacent to its tape | oading

. position, it is possible to achieve still 10 nore precise positioning of

the tape loading armat the tape |oading position. Specific enbodi ments of
t he present inveam eurnvd lasndedieedescriitbads et gpds dibleaytomevenapl e
with reference to the acconpanyi ng draw ngs. ‘15 BRI EF

DESCRI PTI ON OF thHe mRN® NE3dHINGURERS] prethpt 1yt earst Hemsthiar tgmartha ews of a
VTR t ape | oadi ng nechani sm accordi ng to one enbodi nent of this invention at
the initial posiPesdtigndndafdmeoafi rgt@epdéaq dPadidise @4Mfol provjded

"FIGURE 3 is an enlarged pl an view of_ a gear with cam ngans forned thereon;

FIGURE 4 i's a ¢ Roingh Spesd Qfa fach tRRg A9 % gk ahéan

nodi fication of .the ta e Ioad| nechanlsmld ted i, Flgures 1
T 2 ! Dlral dedemediabn P kSR ¢ b8BT g0 110

and its tape loadlng position is set at a high speed.
If the moving speed of each téée loading arm
is set at a lbwer speed at a position adjaceht to its
\~/ -tape loading position, it is possible to achieve still
10 more precise positioning of the tape loading arm at
the tape loading position. '
Specific embodiments of the present invention
will-ndw be described in detéil by way of éxmaple

with reference to the accompanying drawings.

15 BRIEF DESCRIPTION OF THE DRAWINGS

FIGURES 1 and 2 are schematic plan views of
\_ a VTR tape loading'mechanism according to one |
embodiment of this invention at the initial position
and tape loadlng position respectlvely, - |
20 S FIGURE 3 is an enlarged plan view of a gear
with cam means formed thereon; -
FIGURE 4 is a cam diagram of the cam means;
and - _ |
FIGURE 5 shows'one'modifiéétion of the VTR
25 - tape loading mechanism depicted in Figures 1 and 2.

4
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As illustrated in FIGURE 1, a VIR tape |oading mechanism 10 is equi pped
wth a notor 12 which 5 constltutes a drive source, a pair of tape ST
| oadi ng arnms 14,15, and drive force transm ssion neans 16 for transn1tt|hg?
the drive force of the notor 12 to the respective tape |oading arns 14, 15.
The respective tape |loading arns 14,15 are each 10 provided with two.

{ inks 18,19 and have symetri cal structuresll Fhese |inks. 18,19 are -
tonnected turnably by a pin 20. A support plate 22 is turnably attached to

each link 19 by a pin 24 S lLate 22 i s provided with-a guide
pin 26 which extends_domgﬁgggﬁgy—ﬁgggééﬁiﬁgﬁpg%sﬁﬂiing‘anenEnts of the
pins 24 and gui de pins 26 algng_thejt, r J ve gui de .channels 28 forned
in a chassis, the tape | oadFre Poved fromtheir initial

posi tions shown i n FIqygElili?tﬁsggﬁtghng&EgRbaRe O%qganPgShBEQQ%

depicted in Fl GURE 20 not - shown I A the a s

post and a vertpgahaRPsh ﬁbelgrQ&h@ﬁﬁeﬁnwgéﬁhaSHBEB&t19'&h§c%2 The
vertical posts pull out a tape froma cassette 30 and guide sanme to both.

sides of agylipdrsRtubes aharivepsblurpkyt aspdirnerethpeandatify’ arms

respective tape 25 | oadi ng positions. Thereafter, the slant posts wrap
the tape in thellplﬁ1o&nandrhverfedcbetrbnpmnseﬁononeahe 16 for12 -
cylinder 32 to achieve the |oading of the tape. By the way, it is

preferable to ptnahdmibténgrghepdgigatfqgce_of_the motor 12 to the
re#pective tape loading arms 14,15. o
The_tespgctiVe tape loading arms 14,15 are each %%

10 | provided with two;;inks 18,19 and have éymmetrical |
strﬁctures. These links 18,19 are connected turnably
by a pin 20. A support plate 22 is turnably attached
to each link 19 by a pin 24;. Each support plate 22 is
provided with a guide pin 26 which extends downwardly.

15 Owing éo sliding movements of the pins 24 and guide
pins 26 along their'resbeCtiQe guide channels 28 formed
in a chassis, the tape loading arms 14,15 are moved |
from ‘their initial positions shown in FIGURE 1 to | .k,f
predetermined tape loading posiﬁions depicted in FIGURE

20 2. 'Althouéh not shown in the drawings, a slant post |
and a vertical post are provided on-each support blate
2é. The vertical posts pull out a tape from_é-cassette
30 and_gﬁide same to both Sides of a cylinder 32 when the
support plates 22 ﬁove toward their respective tape

.25 loading positions. Thereafter, the slant posts wrap
the ;ape in,the form of an inverted Q pattern on the

-
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means to absorb any over-run of the respective support plates 22. The
ovVer-run preventing neans nay be 5 constructed, .for exanple, by disposing
eachr of the pins 20 in a slot in is associated link 19 and then.spring
bi-asing the pin 20.towards that end of its slot renote fromthe pin 26
associated wi'th the Tink 19. Needless to, say, the structure of each of the
tape loading arms 10 14, 15 is not linmtbd To the illustrated enbodinent.
The drive force transmni ssion nmeans 16 is constructed on three transm ssion
mechani sms, nanely, a first transm ssion nmechanism 34 | ocated on the side

- of the drive seylirdern 3Z2condathbesai tite Oloa®DhRoSMtHS tHSe ] ocdged on the

side of the tape |loading arns, and an internediate transm ssi on nechani sm
36 | ocated bettierwahe itris prefeeablel to gnusowisde coverahanimmedaht3ing The
first transm ssion nmechanism 34 has a notor pulley 38 fixed on a notor
shaft 13, a puteays 400 2@bsenhnery caven-rure obttthe egspsctSve/i supprmrnd| ess
belt 39, and a snall-dianeter gear 42 fixed on the pulley shaft 41. The
i ntermedi at e R¥akR% 321 onThe cOSN STHIBEYeNSNkidRg meangydialy et er gear 44,
which is intained 25 in nmeshing engagenent . with the gear_42 of the
-13- transhi ssSTOEHERAEIE s nF 30, SXARPLE s R SHIWOT ki IRF diher@inscam
means 48 is. ppvided wth the; gear 44 |0y thgd 1 gSLIgt Sk ehod et the
biasing the pin 20 towards that end of its slot remote
from the pin 26 associated with the link 19. Needless
to say, the structure of each of the tape loading arms
10 14, 15 is not limited to the illustrated embodiment.
The drive force transmiSsidn means 16 is_
constructed on three transmission mechanisms, namely,
a first transmission mechanism 34'locéted on the side
of the drive source, a second transmission mechanism
15 35 located on the side of the tape loading arms, and
" an intermediate transmission mechanism 36 located between
the first and second transmission mechanism 34,35. |
\_J L - The first transmisSion mechanism 34 has a motor
- pulley 38 fixed on”a'motor'shaft 13, a pulley 40
20 connected to the motor pulley 38 via an endless belt
39, and-a:smhll-diameter'gear 42 fixed on the pulley
shaft 41.
.~ The intermediate transmission mechanism 36
- includes a large-diameter gear 44, WhiCh'is maintained

25 in meshing engagement with the gear 42 of the



I ncorporated as a camslot 50. As shown in detail in 5 FI GURE 3, the cam
sl ot 50 includes curvilinear cam surfaces 52 and circular arc cam surfaces P
54, which extend continuously with one another. The curvilinear cam S5
surfaces 52 are eccentric with the shaft center 01 of the gear 44 and their
radius R of curvature increases 10 gradually. On the other, hand, the
circular arc camsurfaces 54 are concentrrcldith the shaft center 01 of the
bear 44 and their radius Rc of curvature is constant. Nanely, the
curvilinear cam surfaces 52 act as cam surfaces over an,angul ar

di spl acenent andizansmissiogeeehanisg 34y capdra a?ECEﬁﬁiéﬁrF8€§§n54 act as

nF &Lécifh? ﬁ?qs%%riﬁ#'ea&é’x%s <5 ABahe WESTLNES WAL EhA BRoE fani o
: t

the angul ar _di sphceie nfili%aceﬁt?%ﬂ%@méﬁémh SBEneAR RERAP E%tes"ﬁi X
I NCr eas

46 of the i ntor nneharie fhA A ECFRR AE8kCa0 (raR Fhokh Tp QEERTE, TRV

i e on nechani sm moun rockingly 25
on the chassgi s 5 f _ ect or
gear 60 are%broéyéﬁga?es ??3% v gloghgb g%égﬁgégi gggﬁgznﬁggo?ﬁgr si de of
the sectorial fwcé@n%raé@ cPP&HlaEeéﬁé'&&thu%bScégcsm @haéh 56 as
the center ro I ng notion. The cam foll ower neans -

extend continuously with one _a_po_ther. - The curvilinear cam
surfaces 52 are eccentrid ﬁith_the shaft center 01 éf o
the gear 44 and their radius Ri of curvature-increaseé Sf/
10 . gradually.  On the other hand, the circuiar arc cam
surfaées,54 are coﬁcentriq_with-the_shaft center 01 of
the gear 44 and'their_raaius Rc of curvature is
constant. Namely, the curvilinear-cam surfaces 52 act
as cam surfaces over an angular,displacementlangle 81
15 whereas the_circﬁlar arc cam surfaces 54 act as.cam'.
surfaces over an angular displacement angle §2..
Thereforé,”as shown in FIGURE 4, the;cam curve of the
- cam means 48 takes ihe.fbrm of a gentle slope over the \_/
,éngular-displaéement angle,él but becomes flat over |
20 -_ﬁhe_angulaf displacement angle 682. The displacement
| AL does not increase over the latter displacement
angle.
~ The sectorial rocking member 46 of the inter-
medi;te trgnsmission,mebhénism 36 is mounted_rocking1y 
 25 ~on the_chaséis_bg_a sector shaft 56.. Cam follower .
means 57 and a sector gear 60 are provided respectively

o
1



.57 is incorporated as a turnable guide pin 58 received 5 slidably within
the camslot 50. Nanely, when the gear 44 is turned by the transm ssion
mechani sm 34, the. camfollower neans 57 follows the cam surface of the cam

smeans’ As a result, the sectorial rocking menber 46 is caused to rock about
the sector shaft 10 56 .in a manner interloc%&? with the gear 44. It is

poskible to suitably choose the inclination
nmeans 48 to correspond to the lead angle of a worm It

The cam curve of the cam

is hence feasible to

formthe shape of the cam curve as desired. Depending 15 on the shape of

the cam curve, 1loh SR0Seidd Cad® CRUSSRAY AT TOF ST sdBRS AT A

with the rotatlon of

e camneans 48 or not to nove with the rotatlon of

the cam means 48.ndindhesd | | nisth AtLsh HDRdli EBNEhe L ¥ SFREMS 98 45
equi pped conti nuously with the 20 eccentric curvilinear cam surfaces 52

having the graduaihy-¢éewEQASONIrKinG mdtidn CUTvaitedne Foll dwer aesaaeEntri c
circular arc cam surfaces 54 having the constant radius Rc of curvature.
Over the angul ar sif spé aDesenporaiged 44 «oruwrrsgislheliquide gire SBirmddeinest 25
cam surfaces 52, the displ acenent -15- varies |ittle by little as
readily envi sageobli@anblfy GuiREh #n atrhie t¢rm celot 050 onwdiameskns Wethdiee f ol | ows

the rotation of the cam neans 48 to rock the sectori al

rocki ng nenber 46.

However, over theg@mgu4@fls turned by the transmission mechanism 34,

the cam follower means 57 follows the cam surface of

the cam means. As a result, the sectorial rocking

member 46 is éaused to rock about the sector shaft

10° 56 in a manner interlocked with the'gear 44,

It is possible to suitably choose the inclination

of the cam curve of the cam means 48 to correspond

to the lead angle of a worm. It is hence feasible

to form the shapé of the cam curve as desired. Depending

15 on the shape of the cam curve, it is possible to cause

" the cam follower means 57 to move with the rotation

of the cam means 48 or not to move with the rotation

\_ . of the cam means 48. 1In the illustrated embodiment,

the cam means 48 is equipped continuously with the

20 eccentric curvilinear cam surfaces 52 having the

gradually-increasing radius Ri of curvature and the

‘concentric circular arc cam surfaces 54 having the

constant radius Rc of curvature. Over the angular

displacement angle 81 corresponding to the curvilinear

25 cam surfaces 52, the displacement



5 di spl acenment .angle [err] corresponding to the circular arc camsurfaces
54, the displacenent remains constant and the cam neans 48 is caused to ™.
idle. As a result the camfollower neans 57: does not nove with the cam_z
means 48.- Therefore, the sectorial rocking nenber 46 does 10 not undérgo.
any rocking notion. It is also possible to control the noving~ speed. of
{ the camfollower nmeans.-57 by formng the ggm-curve into a desired shape.
“More specifically, the camfollower neans 57 is |located at the ends of the
curvilinear cam surfaces 52 15 on the side opposite to the circular arc
cam surfaces Sdapbeshbiwvtle by QREtlewasnrehdilgpenivisdgeg &rom 14, 15 are
at their respective initial posi.tions. Wen the gear 44 rotates _
count er cl ockwi BEGURE 4 GURE fihet bamcfalioweowaeansahi Héntel foldowise
curvilinear cam20 surfaces 52 of the cam neans, thereby causing the
sectorial rockthe n@h@éxOHGOfothﬁdeagomaanscRﬁng°n§998nthntéepﬁeKeélmnth
the gear 44. \Wen the tape |loading arns 14,15 reach their respective tape,
| oadi ng p05|t|%ﬁ%klﬁﬁem%%h$¥ofﬁomeﬁ°ﬂ€8ﬁ§ 5QVeEathesapgeles  circular arc

cam sur faces 54, t the circu rc cam surfaces 54, no i,ncrenent takes:
pl ace as td. tHELSP aqEPeHFs$P% tCBFrFﬁB°EQﬁPﬁE§HstHS SérﬁﬂﬁFFoned
above. The cam neans 48 | t her % g idle to et her MAE he gear
44 and does nd?r%J?ﬂﬂ/?ﬂﬁ %ﬁ?fg ﬁéﬁﬁ a§7mf8 nﬁ?@ WAEhCPRE“BRM neans

48, even If thgn@e@ﬂe cam means 48 is caused to idle.. As_a_result

the_cam follower means 57.does not move with the cam means =

. 48. Therefqre, the sectorial rocking member 46 does \‘}

10 not undergo any rocking motion. It;is also possible to
control the moving  speed of the_cam.follbwer means
57 by forming the cam curve into a desired shape.

More specifically, the cam follower means 57 is

‘located at the ends of the curvilinea: cam surfaces 52

15 on the sidé opposite to the circular arc cam surfaces
54.a$ showg_in FIGURE 1 when the tape loadihg'arms'
14,15 are at their respective initial positions; When
the gear 44 rotates counterclockwise in FIGURE 1, the '\;/ .
cam,follqwer means 57 follows the curvilinear cam

20 surfaces 52 of the cam means, thereby causing the -
sectotial"rodkihg member 46 to undergo a rocking motion
interlocked with the gear 44. When the tape loading
érms 14,15'reach their respective tape loading
positions, the cam follower means 57 reaches the

25 circular are cém surfaces 54. At.the circular arc cam '

surfaces 54, no increment takes place as to the

4
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5 44 turns clockw se after the camfoll ower nmeans 57 has reached the
circylar arc camsurfaces 54. Accordingly, the sectorial rocking menber 46
|s not interl ocked for novenent with the gear 44 and hence does not undergo
any rUEklng notion. 10 The second transm ssion nechanism 35 is
equi pped wWith a first 'drive gear 62 maintained i n neshing engagenent with
t he ¢sector gear 60 of the sectorial rocking=nd8ber 46 and a second drive
gear 64 maintained in neshing ‘engagenent with the gear 62 and having the 15
sane di aneter as the ar 62 C% %ﬁar shafts 63, the links 18 of the
correspondi ng tape F Pﬁ&mﬁpﬁs 4 9 SRR MSaRsc48; asnBsnyiongdnabevEs push

ins 66, 67 ded h f f, egqh of the f
Second dri ve gear 2**35%5%‘#%3#99 PRIEE %s BIAvEs Ho)iAteohoRrher

sandw ch their cor Eogggngegknh41§ angoggn PEQBQhE n%gﬁg l@%&e@"th

t he correspondi ng ove COﬂS ruction rrve gears

62,64 are turned 'ﬁe§§§0§*73ttb%‘)&&Mﬂﬁe%ﬁﬁtlﬂé?‘%aﬁsmevﬁw lhgr t(i}Q gyYgh

pins 66 or 67 are brought into contact 25 thei f associate ges of

the links 18 sg asaiyotgene theckivike A8t 2neOchal E8N1WWLE mBAnge8r7ShAY, 64
-17- respectively. Therefore, the support plates 22 are guided along their

correspondi ng gui deeabnefekhe?8irdullBe abesthm adgdfhbest sp¢ | pecbraiagny,
14,15 are reciprocated between their respective initial positions
the sectorial rocking member 46 is not interlocked
for movement with the gear 44 and hence doés not
A, - undergo any rocking motion.

10 - The second transmission mechanism.35 is equipped
with a first drive gear 62 maintained in meshing
engagement with the sector gear 60 of the sectorial
rocking-member 46 and a second drive gear 64 maintained
in meshing engagemen£ with the gear 62 and having the

15 same diameter as the gear 62. On gear shafts 63, the
links 18 of the corresponding tape loading arms 14,15
are mounted turnably. A pair of push pins 66,67 are
. . - provided on the upper.surface of each of the first and
| -_seéond drive gears 62,64 in such a way that the push

20 pins 66,67 sandwich their correspondiﬁg link 18 and can
be brbught into contact with the corresponding link 18.
In the above construction, when the drive gears 62,64
are turned in association with the sector geér 60,
either the push pins 66 or 67 are brought into contact

25 with their associated edges of the links.;B so as to

move the links 18 in aSchiation with the gears 62,64

&
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and their tape |oadi ng positions.

s T T e

The operation of the tape | oading

mechani sm 10 of the above-described construction will hereinafter be ™

descr.i bed in detail.

In FIGURE 1 in which the tape l.oading arnms 14, 15 Lg;:

are located at their respective initial positions, the gear 44 is rotated

count ercl ockwi se by a drive force transm t §d
33 when the notor 12 is started and the Motdr "shaft 13 is hence rotated

cl ockw se.

with the gear

surfaces 52 of
menber 46 is ¢
first drive ge

Sinpe tEe can1pe?rs_48 turns 15 f founterﬁlockmﬁsF t oget her
“Prabadrifdixe %@gg‘é’%%ée% sneurbils 8af 22 P5R ng
Z§§§§3&035§55 £hQG ¥R 3 g Fg% %%TE@'c%Q%%%l?ﬁgsnggﬁlng

turned count CKW'se ow n

by the transm ssion mechani sm -

A

engagerent bet Wy Lhgs3gs! Shaoefle 84p8Ndobienly h¥neliiay3sugde 62 while the

second drive gear 64 1s turne

ockwi se owing to its méshi ng engagement

with the first getypré€ate82petWben theiki relspaed iveCand tdhilvpodediDnd?, 64
are turned as nentioned above, the push pins 66 are brought into

25

contact witd t hendsviniiad ethpmsdesading hpositiond 8-

correspondi ng |inks 18

so that the support plates 22 are caused to nove along their correspondi ng
gui de channel s.28. As ?hemnpénaEEGUREfZ;hapaapeoﬂaaﬁdngomebhandsnwﬂmﬁns 48
[err] the QUIde pins 26 of the

over

10

. 15

20

25

of the above-described. constructzon will hereinafter be

described in detail.

In FIGURE 1 in which the tape loading arms 14,15

_are_iocated.at their réspective'initialupositions, the
gear 44 is rotated counterclockwise by a drive force
transmitted by the transmission.mechanism-33'when the
motor 12 is started and the motor shaft 13.is hence

rotated clockwise. Since the cam means 48 turns

- counterclockwise together with the gear 44, the cam

follower means 57 follows the curvilinear cam surfaces

52 of the cam means. As a conseguence, the sectorial

- rocking member 46 is caused. to rock clockwise about the |

sector shaft 56ﬁ Then, the first drive gear 62 is
turned codnterclockwise owiﬁg to the meshing engagement
between the sector gear 60 and the first drive gear 62 |
while the sécond_drive gear 64 is turned clockwise
owing to its meshing engagemént with'the first drive
gear 62.  When the first and second drive gears 62,64
are tuxned as mentioned above, the push pins 66 are

brought into contact with the associated edges of their

&
®
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-5  respective support plates 22 are brought into their corresponding arm

. stopper 70 provided on the'chassis and the tape |oading arnms 14,15 reach
“their respective tape |loading positions. Incidentally, the cam follower

=means/ 57 reaches the ends of the circular arc cam 10 surfaces 54 of the
cam means 48 as indicated by a broken line in FIGURE 2 when the tape

- loadi ng arms 14,-15 have reached their respecti tape | oadi ng positions.
Howevet, the operation of the notor 12 is coﬁt¥§lTed bef orehand in such a
way that even after the 15 : camfollower neans 57 has reached the ends of

he circul es. 54, - |
ol | ower meang 67 DT REFRAAMES F8 o0 Cende ' BAE EuiRort 1800 A2 arc
cam surfaces 54 andAeieg,d 8 COUREVL d16nG! L) BT cE Lo CAMA] A0ePad? 20

After positioning the tape ading arns 147 at therr spect t ape

| oadi ng positions, dHnneTs PR [ OTAS S156wh di MOF PEURE 8 Pagkon LEd t St 19N gSSume
that a drive force, which causes the tape |oading arns 14,15, gears 62,64 -

and sectorial rockitnge rediatedis 148 2Sver VL, thé gRidé osind 1deof agiee
| oading arnms or the |ike by vibrations, shocks or the |1 ke during the

recording = -$%9- aespegtiiwk.supporst drlates 2Zeaapetisréwghtocintdietheir
sectorial'rocking nenber 46 in either one of the rocking directions.
Hence, the cam fol lcomrespendiny armistepprr c70 cprevided omtharchassiss is
pressed and the tape loading arms 14,15 reach their ;espegtive.
| tape loading positions. Incidentally, the cam follower
~ means 57 reaches the ends of the circuiar arc cam
10  surfaces 54 of the cam means 48 as indicated by a
- broken line in FIGURE 2 when the tape loading arms
14,15 have reached their respective tape loading
positions. However, the operation of the motor 12 is
controlled beforehand in such a way that even after the
15 cam follower means 57 has reached the ends of thé'
circular arc cam surfaces 54, the gear 44 is turned and
the cam follower means 57 is caused to move in to a
\_ - point between ﬁhe circular arc cam surfaces 54 and
.hence to confront the circular arc cam surfaces 54.
20;:}: : - After positioning the tape loading arms 14,15 at
Hfheirlrespective tape loading positions, the VTR
performs recording or playback. Let's now assume that
a drive force, which causes the-tdpe loading arms
‘14,15, gears 62,64 and sectorial rocking member 46 to

25 move, is applied to the tape loading arms or the like

by vibrations, shocks or the like during the recording

-
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5  against the circular-arc camsurfaces 54. However, the guide pin 58 is
pressed at a right angle against the circular arc cam surfaces 54. The |'iNne
of action of the pressing force extends obviously through the shaft center,
01 of the gear 44. As a result,, no 10 torque is applied to the gear
The gear 44, nanely, the cam neans 48 does not turn in ahy direttion

;- consequently. Onmng to the prevention of _thg Lotation of the tam neans 48
i'n "t he above-descri bed manner, there is no possibility for the cam foll ower
means 57 15 to follow the cam neans 48.  The sectorial rocking nenber 46

is therefore préyesiL&pbadeRM rPRksNArifeCcebecBIhy st B8 rapg kaadi ng arns
14,15 are held precisely at their respective 'tape |oading positions. Let's

al so assune thadestsr gl re6ekihgomenbd? 46pliayeiekervbheabifoghe | Npacts or
the Iike are applied and a drive force, which causes the gear to rotate, is
hence applied frarkime diznestieason Henbenpi the3éamofbldogear médnsSsice 't he
cam fol |l ower means 57 confronts the circular arc cam surfaces 54, the gear,
44 is however 2facing|thedcivcullae avgechwr surfaceBeS4adsipaessed i n both
cl ockwi se and countercl ockwi se directions so that the -20- cam fol | ower
means 57 i $ notagairet thensircwiarn ane eam Ruafiaces. S4As HoweNssquthee,
the sectorial rocking nmenber 46 does not rock and the_tape Loading arns
14,15 are henceS%hidle PtRcrlely BFeffefdrakedpiightecapgpe against the

circular arc cam surfaces 54. The line of action of
the pressing force extends obviously through the shaft | .
center 01 of the gear 44. As a result, no v/
10. ,tcrque.is_appliea to the gear 44. *The-géar-44, namely,
the cam means 48 does not turh”ip any direction
consequently. Owing to-the;prevéntion of the rotation
of the cam means 48 in the.above—described.manner,
there is no possibility for the cam follower means 57
15 to'follow the cam means 48. The-sectorial rocking
| member 46 is therefore prevented from rocking.
Accordingly, the tape loading-arms 14,15 are held
precisely at their respective tape loading positions. . \/
Let's_élso assume that during recording or
20 . Nﬁlaybaek, vibrations, impgctswor the like are applied
and a drive force, which causeézthe gear to rotate, is
hence applied from the transmission mechanism 34 to the
gear 44. Since the cam follower means 57 confronts the
circular arc cam surfaces 54, the gear 44 is however
25_..allowed to idle together with the cam means 48 in both

clockwise and.counterclockwise directions so that the

4
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5 | oadi ng positions. As descr,ibed above, the camfollower 57 is prevented
A romdol |l ow ng or noving with the cam neans 48 according to the present
Jnventjon, because the camneans 48 is caused to idle or prevented
conpl€tely fromturning 10 even if vibrations, inpacts or the like are
tappl i'ed subsequent to'the positioning of the tape |oading arns 14, 15.
Accoerdingly, the tape |oading arns 14,15 whith28re interl ocked with the cam
\follomer means 57 are not caused to nove out fromtheir respective tape

l.0adi ng 15 positions and. the: tape Iag?in arms 14,15 are held at their
respective precise ‘F%&df%ﬂ%‘&%ﬁ*f‘%ﬁ%s hb8t PPhi Farged| o Bove with dbej game -
to avoi d. any adver§ﬁaq£fe S e to_over-run or Egverse rofajion of the

. motor 12 as will be ge %rf%édq#%t%rgo§5equence, EefegtﬂBhPiuﬁﬂﬁgénghat
‘the gear 44 is tur esei L0, t I ' irection. dye

jover#run of the nn?@gmﬁgpaf?é%g%%eﬁggpgg?%aﬁgégﬁggngéég,%égﬂ%g ?%@%hkﬁ'ls
their respective t | 1l 44 ey i s ed
excessively Yn'thquﬁ%ckmﬁsggg%FE %ﬁ?gg??gg ?%gg?%gf ﬂ??%eéﬁteéa%1 Qans 48,
the cam neans 48 i slealiesl posieiendecause the cam fol l ower nmeans 57

-21- confronts the circular arc camsurfaces 54. Hence, .the cam foll ower
57 does not nove with the Reandescnibdd. akove | athy, cafef gERswedd SNdigam

means 48 are nmerely caused to idle counterclockw se even if the
: prevented fram following or moving with the cam means 48
au:mxﬁhg.to-HMapmesent:hnnxﬁﬁcn, béamxgathe cam means 48 is
o caused to idle or preﬁented.completely from turning
10 even if vibrations, impacts or thg'likefare applied
‘subsequent to the positioning of the tape loading arms
14,15. Accordingly, the tape loadihg~arms 14,15 which
are interlocked with the cam followér means 57 are not
caused to move out from their respective tape loading
-15 positions and the tape loading arms 14,15 are held at
their respective precise loading positions without
failure; It is also possible to avoid any advefse
effects due to over-run or reve:sé rotation of the
motor 12 as will be described later.
20 | Let's noﬁ suppose that the gear 44 is turned
. excessively in the clockwise direction due to ovef-rﬁn
of the motor 12 after the tape loading arms 14,15 have
reached their respective tape loading positions. Even
if the gear 44 is turned excessively in the clockwise
25 _direction together with the cam means 48( the cam means

48 is caused to idle because the cam follower means 57

L 4
*



5 motor 12 turns slightly in the reverse direction.” Thus, the cam

foll ower 57 does not nove with the cam neans 48. As has been described '~
above, any over-run or reverse rotation of the nmotor-12 can-be absorbed by
the 10 idling of the camneans 48 and the camfollower 57 is not caused
to nove with the cam neans 48. Even if the notor 12 undergoes over-run. or
{reverse rotation, the tape |loading arns ¥ 285-are not cause t'o nove and
hence held precisely at their respective ‘tape | oading 15 positions.. By
‘the way, the unloading of the tape_is effected by'causigg the notor 12 to

turn in the couRPBEEPBERWERE Firsudadn &g Sam SUFIAGRS
contrast with the t

-pl BpReSe, the

tj on upagn | oadi ny 0 nel vy,

vvlhenkt he not or E?mldggg;ggégl lrsgcfi&feﬁ 6’&&9‘@"&' :E}g‘:zt%“ B‘g%ﬁ%ti\fwns- |

ne . D L g

ol Lover means 67 1ol | SABLEREISur ore HeRe haed cam measd Ae drd o0 (07

48. Therefore, fngggigcbghbgh £3 idl C{@o‘i}gxé: - %rckézqées Ven"9E: ene -
oat t , L

count ercl ockwi se " a

and 64 to 5
consequence,

€ sector Sha ereby causing the gears 62

- Zﬁ'otBHL'i!z? 'tﬁ?:ga‘%’i %;iit%ﬁgl YRl Rhel QW SR IBHRRALIKEI Y. As a -

t he push pins o} ears 62,64 are brought into contact

wth their corresggpding kapkEoloser! It dok® hiotksck arck umed. Hence,

t he support

10

15

20

25

cam means 48.
As has been described above, any over-run or
reverse rotation -of the motor 12 can be absorbed by the"“/
. idling of'the cam means 48'and the,cam-fbllower 57 is
not caused to move with thecam means 48. Even if the
~motor 12 undergoeS'over-rﬁn or reverse rotation, the
‘tape loading arms 14,15 are not cause to-move'and hence
held precisely at their respective tape loaéing
positions.. |
By the way, the unloading of the tape is

effected by causing the motor 12 to turn in the

counterclockwise direction after recording or playback, \J

iip'contrast with the turning direction upon loading the
ﬁape.' Namely, whep the motor 12 is caused to turn
_cbuhterclockwise, the gear 44 turns clockwise as viewed
in FIGURE 2 and as a result of this tufﬁing, the cém:
follower means 57 follows the curvilinear cam surfaces
52 of the;cam means 48. Therefore, the sectorial
. rocking member 46 is tﬁrned,cbunterclockW{se about the
séctor-shaft.ss, thereby causing the gears 62 and 64 to

&
)
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«5 pl-ates 22 are caused to nove along their correspondi ng gui de channel s

- 28 g0 that the tape loading arnms 14,15 are caused to return their

" respective initial positions shown in FIGURE 1 to unload the tape. In the

“descwi bed arrangenent, it is only necessary 10 for the cam fol |l ower neans
57 te confront the circular arc camsurfaces 54 of the cam neans 48 when
théktape | oadi ng arns 14,15 are |l ocated at theig2respective tape |oading
positions. In other words, the camfollower nmeans 57 is required nerely to
remain within a range 15 confronting the circular arc cam surfaces 54.
It is hence -not reqiiured clegkwise emd ourete falldakvers eraasspdet ipredsi selas a
when the notor 12 is stopped. According- ly, it is not necessary to control
the operation of th&oRsEGuenteyr &ies@ush xoins 67 of the) gekiis i6h 64 faae
foll.owi ng speed of the cam f.oll ower neans 57 can be controlled by formn

the cam curve into XT@¥SMted R sOtaciemlthdbelforormgpranding (limks
| oading arme 25 1BCLSTAR, e ARk hare (G- | HEARE oG RRE of
{he tape 1 0ad! ng. af B abhel 9 33t aflec WIMSA® Shan, b 2 spapatag,
oo 09 204100 S BASREIS 28 B WA Ao Wk 415 1
' are caused to return their respective initial positions
shown in FIGURE 1 to unlqad the tape.
o oo _ _ In the described arrangement, it is only necessary
10 for the cam follower means 57 ;oéconfroﬂt'the circular
arc cam surfaces 54 of fhe cam means 48 when the tape
loading arms 14,15 are located at their respective tape
loading positions. 1In other words, the cam follower:
-ﬁeans_S? is required merely to remain within a range
15 confronting the circular arc cam surfaces 54. It is
hence not required to position the cam_follower mean§
57 precisely when the motor 12 is stopped. According-
ly, it is not necessary to control the operation of the
motor 12 precisely.
20 - In addition, the following speed of the cam
followe:.means 57 can be controlled by forming the cam
. curve into a desired shape as mentioned above. By
controlling the following speed of the cam follower
~ means. 57, the moving speed of the.tape-loading afms
25 14,15 can be controlled. Namely;-if the moving speed
of the tape loading arms 14,15 is set at a high speed

&
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5 tape loading arns 14,15. |f the noving speed of the tape |oading arns
14,15 is set at a | ow speed at positions adjacent to their respective tape
‘| oadi ng positions, still nore precise positioning is feasible. Needless .j
say, it.is also possibleto set the noving 10 speed of the tape |oading
arms 14,15 at a | ower speed at positions adjacent to their respéctive
initial positions so as to allow the tape-l@ading arms 14,15 to assume
their initial positions precisely. Such control of the noving speed of the
tape | oading arns 14,15 can 15 be easily achi eved by setting the
inclination of tae thevihtermediatespoSitien82batweegebhkérangkbpeeatilet h
sides thereof as illustrated by an alternate |long and short dash line in

FI GURE 4. Al t houkgi thal cpos hbiors 48ndntlagealoadingeppaiibdngp itadsan
integral part in the above-described enmbodinent, it is sufficient for the-
cam neans 48 if RoRsitbhe kakloawsthe t@peoleeding ams n14,A5 Lo mave @ a fast

i nterl ocked with the_gear 44. y are hence .not necessaril¥mlinfted to

the illustrated %E?%@t%?@.h?ﬁﬁelggnﬁvgftFP tReppRsibreniggobimes gfthge cam
reans, 49,20 &Sk tosheshoind PRLLBS OPELAL 09100 RMR GEeuRE 0
LU e, Yol LASRAESLEREC 151414000 481 ool Ogert 1 58
necessarily |imgged; £ pohdd€adjacent to their respective tape loading
positions, still more precise positioning is feasible..
~Needless to say, it is also possible to set the moving
10 speed of the taée loading arms il,ls*at‘a iower spéed
-at positions adjacent to Eheir resbective_initial_
;posiﬁions'sb as to.a;léw'the tape loading érms 14,15 to |
assume their initial-positicnS'precisely.”'Such control
- of the moving speed of the-tape loading arms 14,15 can
15 be easily achieved by setting the inciination of the
curvilinear cam surfaces 52 at a gentle_angle at both

sides thereof as illustrated by an alternate long and

. short dash line in FIGURE 4. ' ' ' \_J

Although the cam means 48 and'gear 44 are formed
20 as-an,inﬁegral=part in the above-described embodiment,
"_it is sufficient for the cam means 48 if the cam means
48.is allowed to turn in a fashion interlécked with the
gear 44. They are hence not necessarily limited to the
illustrated structure. For example, it is possible to
25 form the cam means 48 as a cam disk discrete from the

- gear 44 and to mount the cam disk fixedly.on the shaft
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5 illustrated structures. One nodification of the VIR tape | oading
mechani smdepicted in FIGURES 1 and 2 is shown.in FIGURE 5. Torsion
springs 71,71 are provi,ded on the gear shafts 63,63 respectively. The
t o si on springs 10 71,71 are energi zed as the guide pin 58 approaches the
engs. of the curvilinear cam surfaces 52,52 upon |oading a tape. These
ends are positioned where the curvilinear s«drfaces 52,52 are continuous
with the corresponding circular arc cam surfaces 54,54. Wthin 15 t he
range facing the circul ar “‘arc cam surfaces 54,54, the quantities of energy
accunul at ed respecef Ve gear hedt orThencaprinegas7487idndesamnfobibasged and

"the reaction forces of the torsion springs 71,71 are borne by the upper

circular arc cam seargcSbsaare incorporated asrFtieREas. slatchH0 damdl guidae
guide pins 26,26 are held at the positions where they are maintained in
contact  with thei rP¥dri@sTRIREGEL @i sthre gboyecembed onpmrt ) Nepdihegsso
the provision of the torsion springs 71,71, it is not required to achieve ’
especi al | y- hi gh 25 SRXurtRSY Are Pohnecessapl bngl tmited ko sk or i al
rocki ng nmenber_ 46 that the manufacture of the VIR -25- tape | oading
mechani smis F%ndeft&?%hﬁﬁ%ﬁéé*&ﬁﬁﬁ%ﬁrgi‘indicates a tension spring for =

O ien™t nacoare Gis R SHLAFLRUR 0 n gk LA kLt et rnec
mechanism depicted in FIGURES 1 and 2 is shown in
.FIGURE 5. Torsion springs 71,71 are provided on.the.
\~) : - gear shafts 63,63 respectively. The torsion springs
10 71,71 are energized as the guide pin 58 épproaches the
ends of the curvilinear cam surfaces 52,52 upon loading
a tape. These ends are.positiohed where
the curvilinear surfaces 52,52 are continuous with the
corresponding circular arc cam surfaces 54,54. Within
15 the range facing the circular arc cam surfaces 54,54,
| the quantities of energy accumulated respectively in
.the torsion springs 71,71 remain unchangéd and the
reaction forces of the torsion springs 71,71 are borne
by fhe upper circular arc cam surface 54 as viewed in
20 PIGURE 5. Accordingly, the guide pins 26,26 are held
.at the positions where they are maintained in contact
with their corresponding stoppers 70,70 (see, FIGURE
2). Owing to the provision of the torsion springs
71,71, it is not required to achieve especially-high .
25 accuracy as to the tﬁrning angle of the sectorial

rocking member 46 so that the manufacture of the VTR

-
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5 -position. The provision of the tension spring 72 is not essential.
‘However, there are usually sonme gaps between the QUIde pin 58 and the N
circular arc camsurfaces 54,54. The tension spring 72:exhibits such an | 3
advant age that the guide pins 26,26 can be held at 10 thei.r respective ~
5 fully-returned positions wthout play. It is therefore-preferabl€ to .
. {provide the tension spring 72. -26- CHFA285=- 1. A tape | oadi'ng nechani sm
. for a video tape recorder comprising: a drive source; 5 - a pair of
tape loading arms for pulling out a tape froma |oaded casette and then
. - loadi ng the taptapa hoafddag meghapism ds; randegied eadrre t MuranadsiTh

means for transmtting the drive force fromthe drive source to each of the
10 tape Ioadlnglaﬁhﬁagésa§ FG“§HPPtSPFé“Ba694<ﬁﬁﬁqﬁjﬂﬂwﬁ?§(?%%ﬁﬁ?q%ﬁ&ﬁng

positions respectlvely .said drive farce tr snls means coyrpri sing: a
first transnissP8nt Hﬁcﬁﬁﬁ §nPP8§a§§d%§nth %ﬁ (iﬁu¥%ﬁqqﬂf ource; 15

2 and an i ntBPRGERQRE BARSAPES A e tahis ‘Sﬂm%s%?sm% % st
means, whic hasogl oggla&hgrSrSQQElon of the tension spring 72 is
not essenti;l. However, there are usually some gaps
between the.gﬁide-pin 58 and the circular arc cam
surfaces 54,54, The tension spring 72 exhibits such'an
advantage that the guide piné 26,26 can be held at /
10 = their réspective fully-retu;ned poéitioné'without-play.
- It is therefore preferable.to provide the tension

- spring 72.
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L surface concentr
curvilinear cam
eccentric with t

e
a cam fol | oner

necﬁanisnl t he- cam fol | ower neans bei ng capable of followi ng the cam

ﬁgﬁsnission means being interl ocked
n

ic wth the center ation of the 20 cam neans and

surface continous w ' ' rc cam surface and

he center of rotati OHM[m!‘EIIlgmmms the internedi ate
W e M| sst*transm ssi on nechani

rreans inter- 25 | ocked with the second transnm ssion

- méans, said camfollower neans being allowed to follow the curvilinear
cam surface of the camneans so as to cause the tape |loading arns to reach
their respective taEe | oadi ng positions, and when the tape | oading arns

have reached t hei

pecti ve tape | oadi ng positions, said camfollower

a

sm

- 27
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means bei ng caused to nove to the circular arc armsurface so that the cam

fol |l ower neans does not ve.wth the camnmeans. 2. A_tape |padin
mechani sm as ilainéd in ggv ér%?ﬂ?1?°ﬂﬁé?%iﬂeﬁﬁ%ﬂl?ﬂefﬁﬁﬁ?f%+ %éegaﬂians

has conme close t

said end being oppoSi

Qeggg?ggdcg%ﬁégg%ﬁggviIinear cam surface of the cam nean

€to end of the curvilinear cam surface

t he cam nmeans, where theacgﬁ¥¥éi98 cgan1surface is continuous with the

circular arc cam surface,

springs so that

t ape | oadi ng positions by

e tape oalli ng arms are respectively biased
the tapea'?&ﬂkngfaﬁaﬁeaiéaaﬁh@té%ﬁ@dféi ﬁﬁ@dinée§@€0t've

he spring bias. _
a tape from a loaded casette and then loading the tape

on a vide; head.carrier; and

dfive force tiénsmission means for transmitting
the drive force from the drive source to each of the
tape loading arms so as.to.shift the £ape loading arms
to tape loading positions respectively, said driﬁe
force transmission means compfisingi |

a first t;ansmiSsion mechanism located on the
side of the drive séurce; | |

a second transmission mechanism located on

the side of the tape lbading arm; and

an intermediate transmission mechanism including
rotatable cam means, which has a circular arc cam

surface concentric with the center of rotation of the

cam means and a curvilinear cam surface continous with

'the circular arc cam surface and eccentric with the

Y
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15
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20
25

center of rotation of the cam means, the intermediate
transmission means being interlocked with the first
transmission mechanism, and Cam'followef méans inter- |
locked with the second transmission mechanism, the

cam follower means being capable of following the cam
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3. A tape Ioadlng mechani sm for a video recorder substantially as
her ei nbef ore described with ref ‘“ﬁ\‘“ ““%ﬁ‘ \shown in, the acconpanying
dr awi ngs. 1 . R

"':_,P’ 'a

{ g ' : =27 - ' '

means, said cam follower means being allowed tc'foilow
the curvilinear cam surface of the can.means so as
:to cause.the tape ioading'arms to.reach their respective
tape loading positions, and when the tape loading arms
5 have reached their respective tape loading positions,
'.said cam follower means being caused to move to the
- circular arc arm surface so that the cam fo;lower means
does not move with the cam means. |
2. A tepe ioading mechanism as claimed in
10 claim 1; wherein when the cam follower.neans has come
close tc'one end of the curvilinear camhsnrface of the
cam means, said end being opposite to the other end of
the curvilinear cam surface of thercam means, where
the cnrviiinear cem surface is ccntinuousjwith the
15 circular arc cam surface, the tape loading arms are
respectively biased by springs so that the tape loading
arms are malntalned at their respectlve tape loading
p051tlons by the spring bias. - : -/
| 3. A tape 1oad1ng mechanlsm for a v1deo tape
20 recorder substantlally as herelnbefore descrlbed w1th

reference to, and as shown 1n, the accompanylng drawings.




