2252196 .VI DEO REPRODUCI NG YAPPARATUS Thi's i nvention relay ss to video
repr@duci ng apparatus. 5 As shown in Figure 1 of 7/t he acconpanyi ng
di aghammatic draw ngs, a known video recording and reprod@@bagoappar at us

such

as a video cassette recorder (VCR) is an apparatus for recording video

signals on slant tracks 2 of a magnetic tape 1 and reproducing the recorded
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b signal therefrom This apparatus records one field video signal for
slant track 2 by 10 scanning slant track 2 of magnetic tape 1 with
ary head having a constant rotating_speed whilst noving magnetic tape
a standard speed (e.g. 33.35 mmsec i'n the case of VHS standard of
systen) during a recq;ﬁb : - ' PPRPY oduces the video
| recorded on the sla nsport speed of
magneti c tape and.the rotation speed 15 of the rotary head in a

lar way to that of the recording stage during a reproducing stage. Such
producti on nodélhis imedrition relates ool sidtosppectyring hpparatusa t he case of
dard speed pl ayback, a clear picture screen is 20 obt ai nabl e as shown
i gure 2A of the acconpanying diagranmatic drawi ngs. In a double speed
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ve-tinmes speed playback node, the tape transport speed is five tines
of the stofralaragnetiedape Acarut téprotycingdhe racordedbedeo stgnad rtherefrana:

DAk SCT eo i pparatis recordd one HEld video sigual Tor sadl stantoack 3. By

10 scanning slant track 2 of magnetic tape 1 with a rotary head having a constant

rotating speed whilst moving ma;netic-'t_ape 1 at a standard speed (e.g. 33.35

mm/sec in the case of VHS standard of NTSC system) during a recording

stage. This apparatus reprodu_ces the video signal recorded on the slant tracks

by controlling the transport speed of the magnetic tape and tﬁg rotation speed

15  of the rotary head in a similar way to that of the recording stage during a

reproducing stage. Such a reproduction mode is called a standard speed
playback. | )

In the case of standard speed playback, a ciear picture screen is

20  obtainable as shown in Figure 2A of the accbmpanying diagrammatic
dfawings. In a double speed playback rhode, the tape transport speed is
double that of the standard speed. Here, since the rotary head which is
rotated with the same speed as that of the standard speed playback scans the
magnetic tape while traversing two slant tracks, one nois.e bar appears in the

25  playback screen as shown in Figﬁre 2B of the accompanying diagrammatic
drawings. Ina five-times spéed playback mode, the tape. transport speed is

five times that of the standard speed. Accordingly, four ﬁoiée bars 'appear in

the playback screen as shown in Figure 2C of the accompanying diagrammatic
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nunber of slant tracks are traversed by
the rotary head. Thus, Tn. a variable speed playback or special playback )
node ot her than standard speed pl ayback nbde, the scanning |ocus of the
rotary head is not the .5 sane as the slant tracks of the recording stage,
with a result that the noise appears in the playback screen. Accordingly, a
cl ear picture screen can not be provided as in the standard speed pl ayback.
To sol ve the above probl em of the conventi®nal technol ogy, preferred 10
enbodi nents of this-invention aim to provide a video recording and
reproduci ng appawiigss Saglehdise bars eqpuelng intheahighespeed ipldybaek snodeappeace
fromnoise in a special playback node. According to the present .invention,
there i s provicgerespondingdotthpaumber of sfans tacks ywhaghpareatrasensad bythg rotary
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mai ntain the predetermned track inclination angle with respect to the
magneti c t ape appesspartheglagmickastreéth Accordingly, a clear picture screen can not

-2- drawi ngs. Such noia‘rs occurring in the high pl ayback node

be provided as in the standard spéed playback.

—

W, To solve the above problem of the conventional technology, preferred

10  embodiments of this invention aim to provide a video recording and

reproducing apparatus capable of reproducing a clear picture screen free from

noise in a special playback'mo_de.

~ According to the present invention, there is provided a video tape
15  reproducing apparatus having a predetermined track inclination angle during
a standard speed tape transport of a hmgnetic tape and comprisihg;
a capstan servo circuit for controlling a capstan motor speed to control
U the magnetic tape transport speed;
20 | |
a drum servo circuit for controlling a drum motor speed to control
revolution speeds of rotary heads which are rotated so as to.maintain_the
predetermined track inclination angle with respect to the magnetic tape
transport direction; |
25 |
a time base correction circuit for correcting a video signal reproduced
through said rotary heads and converting said video signal into a'standard
- format compatible with -v.ideo_ signals generated 'during standard speed
~ playback; and | |
30




altine‘base cbrrectioﬁﬁgircuit for.correcting a videe~si gnal reproduced -
through said rotary heads and converting-said videofgabnal Into a standard
f@rmat conpatible with video signals generated during standard speed

‘pl ayback; -and 30 - -3- a control circuit which receives respective

ff equency signals corresponding to speeds of said capstan notor and said

df um not or and supplies speed control signals to said capstan notor and

um notor servo circuits so as to maingain said predeterm ned track
hclination angle 5 substantially conStant, whether or not said tape

tfransport speed is sgido tagé,{@{'d""ﬁ%e%cgﬂ'gsWS?’QC{i%eHaéﬁg‘egﬁggFfégw al

gynchroni zation signal of said reproduced video“signal. atinme
Hase controbogeshiidia® toaiptelié BT 8¢ CapSfahefioter afid raid tdrufd nistel el v,
gaid control circuit--calculates said predeterm ned track inclination angle
[Jerr] by t hsupplidsosgend contrad istgnal{ e shidntepstan motér asd abruimoidtenséno angl e
. qf the head | ocus when the tape stops, Wis an effectjve mgldt,h of the tape,

Bis a di anBiTeRItyFSQ S (ot Mayntginaid/ predetermined ¢ iraek t inghagten 3pgled and
[lerr] is a vertical, synchroni zatjon freguency., For. a better under ndi ng
g the nvenusuantialiy EOB R RGtEr ner dilteority ap8 Bipriirk Jastd B Fll

feference WA REd RIPwhidh MR¥iveE aH6RPBhE synchronization signal of said

reproduced video signal and supplies a time base control signal to said time

base correction circuit.

10

Preferably, said control circuit-calculates said predetermined track

inclination angle (8,) by the following equation:

Vr

- where 6, is an inclination angle of the head locus when the tape stops, W is
an effective width of the tape, Disa diam}.ter of the rotary drum, Vris a

15  tape transport speed and f, is a vertical synchronization frequency.

For a better understanding of the invention, and to show how the same
may be carried into effect, reference will now be made, by way of example,
to Figures 3 to 6 of the accohipanying diagrammatic drawings, in which:

20 |
Figure 3 is a block diagram showing one example of a video

reproducing apparatus according to this invention;



Figure 3 is a block di showi ng one exanpl e of eo reproducing
apparatus according to i's invention; -4 - Figure 4 is a view for -
expl ai ning an inclined angle of a head runni ng | ocus when a magnetic _tape
I's stopped or noved in the video reproduci ng apparatus; 5 Figure 5
is a view for explaining a basic concept of the video reproduci ng apparat us;
of Figure 3; Figure 6A is a waveform di agram whi ch shows a reproduced vi deor
signal during a standard pl ayback; and 10 Figure 6B is a waveform di agram
whi ch shows a reproduced video signal duri4g a special playback. Referring
to Figure 3, the video reproduci ng apparatus includes broadly 15 a
capstan servo 10, &Figurendsiera/ oieddforeeplamimgan inclinedcangle of a head rdfniagd . a
control circuit 40. Capstan servo 10 controls a revol uti on speed of
capstan notor lotys whenedymagneticotape rig stoppedr ansmaved ipthed visteonzgpredueingape
1 contacted to a capstan shaft (not shown). 20 ' Drum servo 20
controls a reARP@3WH speed of drum notor 21, thereby controlling the
revol uti on speed of heads 23 and 23' nounted on rotary drum 22. Rotary
heads 23 and 23' are inclined by a predetermned angle [err] with

5 Figure 5 is a view for explaining a basic concept of the video

to Fi.gures 3 to 6 of thq onpanyi ng di agrammati c dr gusegs, in which: 20

reproducing apparatus of Figure 3;

f—

“Figure 6A is 5 waveform diagram which shows a reproduced video
| signal during a standard playback; and
' Figure 6B is é.\fvaveform 'diagram_which shows a reproduced video

signal during a special playback.

- Referring to Figure 3, the video reproducing apparafus includes broadly

15  a capstan servo 10, a drum sefvo 20, a time base correction circuit 30 and a

control circuit 40. Capstan servo 10 controls a revolution speed of capstan
motor 11, thereby controlling the transport speed of magnetic tape 1 contacted |

to a capstan shaft (not shown).

20 | Drum servo 20 controls a revolutlon speed of drum motor 21, thereby
controllmg the revolution speed of heads 23 and 23’ mounted on rotary drum
22. Rotary heads 23 and 23’ are inclined by a predetermmed angle 6 with
respect to the tape transport dlrectlon so as to scan track 2 of magnetic tape
1. When the tape is stopped, the track inclination angle 6 has a standard
25 value of five degrees fifty six minutes and seven pomt four seconds
(5°56°7.4"), for the NTSC system. In a standard speed playback (e.g. 1in the
case of the NTSC system-the tape. transport speed is 33.35 mm/sec and the
relati\}e speed of the rotary drum with respect to the tape is 5.8 m/sec), the
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respect to the tape traﬁsport direction so as to scan frack 2 of magnetic
tape 1. Wen the tape is stopped, the track inclination angle [err] has a
standard 25 val ue of five degrees fifty six mnutes and seven point four
seconds ([err]56'7.4"), for the NTSC system In a standard speed pl ayback
(e.g. in the case of the NTSC systemthe tape transport speed is 33.35 -

mm sec and the relative speed of the rotary drumw th respect to the tape

is 5.8 msec), the runni ng | ocus of head 23 has a running angle of five
degrees fifty eight mnutes and nine pofgnt nine seconds ([err]58 9.9") with
respect to the-tape transport direction. 5 Referring to Figure 4,

runni ng anghgrisg Mbcwaof Hreadal3 Haat £dubiinghendle! ofofive adegroed ififty eighit [err]
where [err] is an inclination angle of the head lIocus when the tape stops,
Wis an ef f minutes anddnineopoinh aninepecomlsi §5°3810.2:wdth aespase toothgr tapdr um VT
Is a tape trans oré,s‘eed and [err] is a vertical synchronization
frequency. VIBRSPOTYBIrECHRR.t i cal synchroni zation frequency [err] is
represented with respect to a relative speed of the head drum by the

fol l'ow ng equation (2): .[err] where VHis a relative speed with respect to
the tapg transpoREfeAnpchoiFiplle- 47 Gubhinglangle andad be AldRABATPithENe head
running locus in a tapé run.” 15 Therefore, It can be se€en that the
i-ncl i nat i onfollogting [eguatiomf(1):he head running locus in-the tape run is a
function of the tape transport speed VI and the rotary drumrel ative speed
VH from the above equations (1) and (2) . '
: ' 6, = tan™

AN : —=cosbB, - =

where 0 is an inclination angle of the head locus when the tape stops, W is

- an effective width of the tape, D is a diameter of the rotary drum, V¢ is a
tape transport speed and fy is a vertical synchronization frequency. Here,

10  wvertical synchronization frequency fy; is represented with respect to a relative

speed of the head drum by the following equation (2):

where Vi is a relative spéed with respect to the tape transport speed .Of the—

- rotary drum, and 1 is a length of the head running locus in a tape run.

15 Therefore, it can be seen that the inclination angle 6, of the head
| running locus in-the tape run is a. function of the tape transport speed V. and
the rotary drum relative épeed Vy from the abovc. equaiions (1) and (2).
Also, since rotary drum relative speed Vg is repres;cnted as Vg - Vo, in
which Vg, is a rotary drum révoluti_on speed, it can be seen that the inclination
20  angle 8, of the head running locus is a function of the rotary drum r,evolution

speed Vg and tape transport speed V.



which VR is a rotary dr ol.ution speed, it can be that the .

i nclination 20 angl e of the head running locus 1s a function of the\‘.
- rotary drumrevolution speed [err] and tape transport speed [err]. - 6- ,
Therefore, to renmove the noise bars generated due to the result of the head ;
traverse between the slant tracks during special playback having a f
different tape transport speed other than that of the standard speed ‘
pl ayback, the revolution speed of the rotary drumis controlled to have a :
vari abl e speed 5 in response to the tapegcransport speed. That is, the |
tape transport speed and the rotary drumrevol ution speed are controlled in |
order that the incl iTl¥réfore aftOtein®Ve theendisebarsugstiengtet duestodthie iresult b€ the
speci al playback equals that during the standard speed playback. As
descri bed abovdeadftraverse chetween dhe sshamtdtratks lduring: specialr p¥aybadenammg laed
to have a variable speed, the reproduced vide si gnal forth diiffers

10

~ from (for examguiyrent sapeHcansportisnegd otberathandhat of theyangard spesq, playbac ot

mat ch ¢ he T opr o OPToRoR SRR Btark dFomad PRl 1 HiVe s SBed

mat ¢ e repr a : ; e |
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the above 1/60 theeotacy dramneivolmion speeddare tdontrebled dausrdeg thiatf the dntliyation

di splaying the normal picture on the screen. Therefore, referring to Figure-

3, the video repglsdofthadiea panningdosuscduringstherspeciahplaybeek equals thatshming ;
C.__I' r_CUI t 30in 'réj St%nﬁé’r sﬁe% ptlgfbarcﬁ?rg(sj L(jices?c(:jribed above, if the revolution speed of

N

Al so, *since rotary drumte tive speed [err] is repres‘d as WR - VT, in
Qr]

~ the rotary drum is controlled to have a variable speed, the reproduced video

10  signal format differs from (f_or examble) the VHS standard. As a result, a
normal pictﬁre is not displéyed on the screen. Accordingly, time base
correction is required to match the reproduced video signal to the VHS
standard. For example, in the NTSC system, 1/60 seconds for one vertical
synchronization period is required. However, during a variable speed control

15 ofthe rotary dmm, the above 1/60 seconds is not maintained, thereby causing

difficulty in displaying the normal picture on the screen.
Therefore, . referring to Figure 3, the video reﬁroducing apparatus

includes the time base correction circuit 30 in order to match the reproduéed

20  video signal to the VHS standard. The video signals reproduced through
'video heads 23 and 23’ are amplified in ampliﬁer 50 and the amplified signal

is supplied to the time base correction circuit 30. .Also, the amplified signal

is supplied to sync separator 60. Sync separator 60 outputs a horizontal
synchronization signal. “Time base correction circuit 30 comprises an A/D

25  converter 31 for receiving and converting the reproduced video signal into a
digital video signal, a field memory 32 for storing the oﬁtﬁut'dat# of A/D
converter 31, a D/A converter 33 for conv'erting the read-out data 'from the

above memory 32 into an analog video signal, and an address generator 34 for



ZOJ "video signal to the WHS standard. The video si gnal§ reproduced t hrough
go heads 23 and 23' are anplified in anplifier 50 antd the anplified

nal is supplied to the time base correction.circuit 30. Also, the

lified signal is supplied to sync separator 60. Sync separator 60

puts a horizontal synchronization signal. Tinme base correction circuit
conprises an A/ID 25 converter 31 for receiving and converting the

reproduced video signhal into a digital video signal, a field nmenory 32 for
stgring the output data of A/ D converter8l, a D/A converter 33 for
copverting the read-out data fromthe above nmenory 32 into an anal og video

nal, and %&n@ﬁkﬂfr@s@r'ﬂ@@ﬁﬂ%ﬁd agdrds8signals for fieREh¥mMay 32.) tlk addtesead
ress signals for field nmenory 32. I n address generatof 34, the wite

iress si ghglenpratondy,i the diriteaidrdssisignal pewod endiffedentdfsomsthe nedd auziressd.
s, the wite address sjgnal period has,a period capable of witing
r epr oduc S¥nAl PEFOEat Thatnisn the srite address ignal periqd hasa peried capable
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cgnposed of a m croconputer, which  recelives Treque I gnal st

frfequency geegpabtlersf fehdinid tRet vidso da@nfratéhedt tee the Statidaid Fforaghet fieldnot or
1% and drum notor 21, respectively. Al so, m croconputer 40 receives the
hgri zont al sym@hehi zati on signal separated in sync separator 60.

Micr oconput er 40 supplies speed control signals to capstan servo 10 and

In Figure 3, reference numeral 40 designates the control means
10  composed of a microcomputef, which receives frequency signals through

frequency generators 14 and 24 positioned in the vicinity of capstan motor 11

T e et gt oot an

and drum motor 21, respectively. Also, microcomputer 40 receives the
horizontal synchroniza_ti'on éighal separated in sync separator 60.
Microcomputer 40 supplies speed control signals to capstan servo 10 and
15  drum servo 20, respectively, and supplies an address signal period control
signal to address generator 34 of time base corréctiop circuit 30.
Microcomputer -40 receives the capstan frequency signal and the drum
frequency signal, and.calculates the tape‘transport speed Vo and the rotary -
drum revolution speed Vg, respectively, in accordance with the following
20  equations (3) and (4). | —

- _ =d/N,
Vr = WE,

................. (3)

where d is a diameter of the capstan shaft, WI, is a pulse width of the capstan
frequency signal and Nc is a number of pulses for each revolution of the

capstan motor; and

__,_.....




control signal to addr nerator 34 of tinme base ction circuit 30.

15 drum servo 20, reg‘vely, and supplies an addrges signal period
M croconputer 40 receiv

t he capstan frequency signal and the drum

_ ™
frequency signal, and calcul ates the tape transport speed VT and the rotary

drumrevolution speed VR, respectively, in accordance with the follow ng 20
equations (3) and (4). [err] where d is a dianeter of the capstan shaft,
[err] is a pulse width of the capstan frequency signal and Nc is a nunber
of pul ses for each revolution of the capstan -notor; and -8 - [err] where
Dis a dianeter of the rotary drum [err]-8s a pulse width of the drum
frequency signal and Nd is a nunber of pulses for each revolution of the
drumnotor. 5 Therefore, m,croconputer 40 cal cul ates drum

revol uti on speed VR accordi 0? £ o"fﬁédappy.e. equation,(4) (apd generates a
speed control signal in ordef thaWfhead running I ocus inclination angle
.[err] which is calculated in accordance with tape transport speed VT using

the above equation (1) during a special playback is maintained as, the
inclination anwherg gs]a diametgr of thesrotanadnimo Wihds Acpulse éz‘{ﬂgg% Q?%Bﬁ“‘i“he

eproduced vi dEEUTSYAERH S ki Bimbesnf PUSes TIAE ey iBn e drum
motor. C _

5 Therefore, microcomputer 40 ca.lculatés drum revolution speed -{’R
~ according to the above equation (4) and generates a speed control signal in
order that head running locus inclination angle 6; which is calculated in
accordance with tape transport speed V using the above equation (1) durifl_g
a special playback is maintained as the inclination angle 8 during the standard
10  speed playback. '

When the revolution speed of the rotary drum is off the standard value,
the reproduced video sigrial shown in- Figufe 6B is different from the video
signal as shown in Figuré-SA duﬁng the standard speed playback.

15 : - - | -
~ e Accordingly, microcomputer 40 receives the horizontal synchronization
Signal separated from the reproduced video signal and calculates the
‘reproduction horizontal period T,. That is, microcomputer 40 resets the set-
internal counter at the falling edge of the horizontal synchronization signal and
20  increases the value of the.inter’nal counter by 1 whenever the system clock is
‘input, thereby calculatihg the -réproduction horizontal period T,. Also,
microcomputer 40 generates an :address signal period control signal for
address generator 34. Addréss generator 34 generates a read address clock
and a write address clock for field imemory 32 according to the followipg

25  proportional equation (5):

PO, ..
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trol

nal” as shown in Figures6A during the standard speed pl ayback. 15
ordi ngly, m croconput er3 40" recei ves the horizontal: syhchroni zation

separated.-from the reproduced video signal and cal cul ates the

and 20

is are

ordi ngly,

tiplying t
ck in accordance with the address signal period control signal.
ereforeS tinme base correction circuit 40 matches the non-standard vi deo

10 signal t

ot}her,

t her eb

10

15

20

roduction horizontal period T2. That is, mcroconputer 40 resets the set
ernal counter at the falling edge of the horizontal synchronization

ncreases the value of the internal counter by 1 whenever

systemclock is input, thereby cal culating the reproduction horizont al
iod T2. Also, mcroconputer 40 generat@s- an address signal period

signal fo
d address clock and a writeladdsesLCEKockCEEe -f+-e(d menory 32 according

r address generator 34. Address generator- 34 generates a

the foll ow ng 25 proportional equation (5): -9- [err] where [er
t he reproduction horizontal period during the standard speed pl aybac

hePOOERIE (hd Yol RRNOE kol e RAACHR Sliilrd Ipeed

es; gener al enerates a wi te a .ess Cc
yhatk 0L [ is DYeddeddiresicloek apd CEK]is Rewride aiérdse atocidd

o the tine base of the standarg vi deo signal by i ntainin
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%LKz by multiplying the ratio T./T, by reference clock CLK, being the read
address clock in accordance with the aﬂd“ress signal period control signal.
Therefore, time base cbrrection circuit 40 matches the non-standard video
signal to the time base of the standard video signal by maintaining the write
and read address periods for the memory to be different to each other, thereby

displaying the normal picture on the display unit such as a cathode ray tube.

The above—deécribed video reproducing apparatus controls the
revolution speed of the head drum according to the tape transport speed
during special playback, 50 as to maiﬁtain the inclination angle of the head
running Jocus to be the same as that during the standard speed playback,

thereby enabling the display of a clear picture without any noise bars.

Those skilled in the art will_- readily appreciate that the above-described
embodiment of the inven_tion-mziy readily be adapted to standards other than
NTSC - for example PAL or SECAM.
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di spl.ayi ng the normal piciare on the display unit sug a cathode ray
- tube. The above-descri P deo reproduci ng apparatu trols the 15
revol ution speed of th ead drum according to the tape transport speed

during speci al
head runni ng |

pl ayback. thereby enabling the display of a clear- pic

Those skilled in the art will readil 3“““““&”“““”‘:“" t he

bars. 20

pl ayback, so as to maintain the inclination angle of the
ocus to be the sane as that during the standard speed

above-descri bed enbodi nent of the inventigQ-may readily bé adapted td

standards ot her than NTSC - for éxanple PAL or SECAM - 10 - CLAIMS 1.
i ng apparatus having a predeterm ned track inclination

(?EM%&

A video tape r

angl e during a standard speed tape transport of a magnetic tape and 5

conprising; a capstan servo circuit for controlling a capstan notor speed
to control the magnetic tape tr-ans{g\?r,t speed,;
circuit for cdntrolAivigea @paniopse

rum Servo

rotary heads which are rotgted so as; to naintain the pr ) Kk
el hat T on: angrimaATds futne s e o Bt fap SRR SREThEEA R et .
atine b.a;e cqJ %glﬁg circuit for correcting a video signal reproduced

d 1o ry heads and converting said video signal into a standard

t hr ough sdi
format conpati

ble with video signals generated during standard speed

a capstan servo circuit for controlling a capstan motor speed to control

the magnetic tape transport speed;

a drum servo circuit for controlling a drum motor speed to control
revolution speeds of rbtary heads which are rotated so as to maintain the
predetermined track inclination angle with respect to the magnetic tape

transport direction;

a time base correction circuit for correcting a video signal reproduced
through said rotary heads and converting said video signal into a standard
format compatible with video signals generated during standard speed

playback; and

a control circuit which receives respective frequency signals

corresponding to speeds of said capstan motor and- said drum motor and

_ supplies speed control signals to said capstan motor and drum motor servo

- 10
15
- 20
25

circuits so as to maintain said predetermined track inclination angle
substantially constant, whether or not said tape transport speed is said standard
speed, and which 'receives a horizontal synchronization signal of said
reproduced video signal and supplies a time base control signal to said time

. . . .
base correction circuit.
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yback; and 20 - ~.a control circuit which recei ves respective

$quency signals correspoMing to speeds of said capstan notor and said
m notor and supplies speed control signals to sald

Im notor servo circuits so as to nmaintain said predet mmmgﬂmmmmﬂl

|l ination angle substantially constant, whether or not* sai dLtape s +

nsport speed is said standard 25 speed; and whi ch receives a

i zontal synchronization signal of said reproduced video signal and

plies a tinme base control signal to sai @ljtime base correction circuit.
11 - 2. A video reproduci ng apparatus as clained in claim 1,

rein said C(Zn”0|Ath§¢“ré}I2| ueltlghgsarafis asPERUNES i ¢latint Y aGJherem said

inclination angle [err] e follomnng equation: [err] wher e [err] is an

i nicl i nati on -angbatrol cirbuit Iaeh;dlatcn:md phadeterimaned rack tnglimatiohi angle (6,) by the

efffective mndt? f the tape, Dis a dianeter of the rotary drum VT is a

t ape transport @ﬁ‘é\é’&‘%ﬁ@l‘“{tm] is a vertical synchronization frequency. 3.

- Avideo reproducing apparatus substantially as hereinbefore described with

rgference to Flgure 3 of the accgnpangl ng draw pgs. 10
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- cosf, 7,

where 6, is an 1nclmat10n angle of the head locus when the tape stops, W is
5 an effective width of the tape, D is a diameter of the rotary drum, VT is a

tape transport speed and f, is a vertical synchronization frequency.

3. A video reproducing apparatus substantially as hereinbefore described

“with reference to Figure 3 of the accompanying drawings.
10 '




