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i s in engagrfeytemiwiti hthe head drum, forms a mechanical entity whereby
its motor shaft establishes a phase locked relationship between
the rotor of the motor and the head wheel carrying the heads.
Both of the motors are respective parts of rotational speed
and/or phase regulating circuits which, with the help of a
reference signal, couple the two drive mechanisms together in a
logical manner and produce the optimum reference position
conditions for the heads, the signals that are to be recorded
and/or the signal tracks that are to be scanned, in accordance

with the relevant norm for the recorder.

In a video recorder, the basic reference signals are the frame
pulses to which all of the other auxiliary synchronisation

signals produced in the recorder are adjusted.

For example, for the VHS standard, it is laid down that the
recording medium should be wrapped around a head drum having a
first and a second write/read head by somewhat more than 180°. A
field is recorded in or scanned from a track over a wrap region
of 180° by each write/read head that is in engagement with the
recording medium, whereby the first field is associated in each
case with the first head and the second field is associated in
each case with the second head. 'The two head gaps exhibit a
respecplve, mirror image, ‘azimuthal ‘angle of approx1mately 6°
relative to the central axis of the head. Tpe wrap region of
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deﬁeéting the phase angle for the purposes of obtaining the
control values and the regulating values for regulating the
phase of the one or the other drive mechanism. In known manner,
the control value for regulating the phase of the two drive
mechanisms is obtained with the help of a reference tape and is
stored in the recorder so that its compatibility with recorders
using a similar system and with externally recorded tapes is
also established. Thereby, the control value may also be stored
in a microprocessor used for regulating and controlling the
drive mechanism as described for example in PS 35 28 452.8.

For the purposes of regulating the rotational speed,
electronically commutatable motors for driving head drums of
this type are known from the TECHNICAL PUBLIKATION integrierte
Motorschaltkreise (Typenbezeichnung: TDA 514x) (TECHNICAL
PUBLICATION integrated switching circuits for motor switcing
circuits - Type Number: 514x) published by PHILIPS in 1990. The
regulating values required for regulating the rotational speed
are derived from tacho signals which are obtained from the
commutation process by detecting and evaluating the zero
crossings of the induced reverse voltages when switching off the
winding phases. Moreover, control signals for power amplifiers
working in the switching mode in this motor switching circuit,



- = _ _ _. ' Thls Sheet Has Been Replaced

For the pyfp@ems of regulating the rotational speed; el

cemmut at abl e notors for dri vi ng head drunmszof this typ lll m% m mthe
TECHNI CAL PUBLI KATI ON integrierte Mot or schal tkreise (T TDA

314x) (TECHNI CAL PUBLI CATION integrated switching circuits for notor

Swit ci ng aig celich -t Hey peiddiderphédds ) ape btoshedc by, Prite | Pfodncéd9in thés
regul ating val ues re u4red f g | e deti
from t achd"% &mﬁ SRR a?lexo% tg.l %éé%e%ﬁﬁnégﬁ%uﬁgﬁﬁ éﬂg geg{ﬁt 8% ¥Rd
det ect i ng earedl uatail arat | The tpree s bor rof sting smotor h@rimum@qhaewemsé8vol t ages

uhen sw t QUdihdiided oWd Al NGy MRS SRandleay {ngCO81EPhnsbgNaESchar power

anplifiers working Int hi ng e InthisTnptor swtching circuit,

to mhlch1W%ﬁdmnﬁhpﬁﬁ%m%§@%da§@ec@%ﬁ%&té@on%?ﬁu%¥BHﬁceﬂ Phaggi segpilation
swi t chi ng déx":.%d ﬂfbr&%éﬂ%ﬁ%@e&@etﬁ\étfoﬁﬁelﬁﬁsyéitgf 1é h&ddltlonally used
-3 - eva atlciHEB T,héépremslon of the gm rive smis_deter gd
however Qy RFH (RFS TS TR SPATRES 5¥V?h@eﬁfﬂﬂfﬁﬂspﬁﬁsﬁgc8ﬁ 1PHean
rotor. -Consgpeiidtyiom gdpabemergul ati on derived from nmarki ngs on the
rotating parts is additionally used for the high precision notor drive

mechani sms in recording and reproduction equi pnent. These days,
bi f ur cat edTHasghtddyes r iifuocated | 1 ivhhobrsrbers nduclavk ehgnents swnsors,

whi ch are coypled,d quddiget £4 Oéeﬂéowe WRAGH 058 BBtPIedaE 8 HRHALbYWSEE as

the position indicating sensors. ch position_indicators are relatively
expensi ve thel hegad t%‘hﬂ?@toﬁfeqﬁﬁ eu%%%lyra‘l‘\%%‘li %%tFBﬁspﬂﬁéﬁlﬁpa&Pﬁéc?ﬁéﬁ'ﬁ

in positi ensors. Such position indicators are relatively expensive and,
furthermore, require some manual actions when placing them in

position.

The object'of the invention is to reduce the expense involved in
the phase detection process for the rotating heads in a circuit

arrangement for regulating the phase of the drive mechanism for

the head drum and/or the tape using such a motor switching

circuit.

This object is achieved by the invention defined in claim 1 and
7. Advantageous developments are specified in the appendant

claims.

The idea underlying the invention is to produce, with the help
of the commutation'cycle'of the electronically commutatable,
static winding phases of the head drum motor, a reference
relationship between the rotating heads, the signals that are to
be recorded, the signal tracks that are to be scanned and a
reference signal e.g. the frame pulse in a video recorder, the
control and regulating values for effecting a phase regulation
of the drive mechanism for the head drum and/or the capstan
being derivable from said reference relationship in order to
produce the standardised reference position conditions mentioned
hereinabove for the rotating heads, the signals that are to be

recorded and the signal tracks that are to be scanned.
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instantaneous position of the rotor as well as the tolerances of
the mechanical system of the motor, is thereby ensured. Due to
this, the commutation signal detected from at least one winding
phase can also be used, in advantageous manner, for regulating
the phase of precision drive mechanisms using a motor switching
circuit of the type of the said TDA 514x.

The following facts and items of knowledge are utilised for the
invention. A commutation only ever takes plaée at the point
where the rotor or its field magnets is in a position relative
to the winding phases which is favourable for forming the
required torque. However, the number of commutations per winding
phase and revolution of the rotor, and hence the frequency of
such a commutation signal with respect to one revolution of the
rotor and one winding phase, is dependent on how many poles a
winding phase has or on how many individual coils, referred to
hereinafter as stator coils, are in each case interconnected to
form a winding phase. This means that certain phase angles of
the rotor, and hence a plurality of phase angles of the heads
coupléd in phase locked manner to the rotor, are associated with

the commutation signal derived from a winding phase.

Due to the frequency of occurrence of such a commutation signal
per revolution of the rotor, the problem arises of how, with the
help of such a commutation signal and in accordance with the
norm for the recorder, to mutually associate the heads and the
signals to be recorded or the signal tracks to be scanned.
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signal forms the zero phase with respect to the reference signal

at the beginning of the recording. The length of the signal
track as well as its location in terms of phase with respect to
the reference signal can be evaluated by a microprocessor for
example in order to produce both the head/signal association in
accordance with the norm by means of an appropriate regulation
of the phase of the head drum drive mechanism as well as to
determine the control value for the co-operation of the two
drive mechanisms with the signals that are to be recorded. The
reading period is limited in time in order to prevent a track
remnant, which per chance succeeds the initialisation signal
track e.g. from an external recording, leading to a false
interpretation during the scanning process.

The invention can be utilised for differing tape wrap angles due

- to the fact that the period for which the initialisation signal
is supplied and the reading period can be matched to the tape
wrap angle of the head drum.

The difference between the instantaneous position of the rotor

and the zero phase 'is only determined once, at the beginning of
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can also be determined with the help of a simple conductive loop

which may be part of a supply lead for the head drum motor and
which is disposed outside the head-tape contact region and forms
a position indicating sehsor with one of the rotating heads. The
conductive loop can be switched off or short-circuited following
the détection of the rotor position and the storing of the zero
phase association of a corresponding commutation signal relative
to the reference signal.

The invention will be explained hereinafter by means of
embodiments with the help of the drawings. Therein:

Fig. 1 schematically shows a head drum of a conventional video
recorder having an electronically commutatable motor for driving
the head drum, '

Fig. 2 a sequence diagram for the commutation sequence of a
winding phase of the head drum motor in accordance with Fig. 1,

Fig. 3 a circuit arrangement for regulating the drive mechanism
for a head drum and a tape in a first embodiment of the

invention,
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oppositely located write/read heads Ki, K2 for scanning or
recording signals in grassless helical tracks of a tape-like
recording medium 2, referred to hereinafter as a tape, which is
wrapped around the head drum 1 by somewhat more than 180°. Here,
‘the drive for the head drum 1 or the head wheel carrying the
heads X1, K2 is effected by a motor 3 which forms a mechanical
entity with the head drum 1 and preferably consists of a twelve
pole stator and an eight pole rotor 31. The direction of
rotation of the head wheel coupled to the rotor 31 is identified
by an arrow.

Basically, eight field magnets, which rotate about twelve stator
coils X1 - X4, Y1 - Y4, Z1 - Z4 arranged in the form of a ring,
form the rotor 31, whereby 4 respective stator coils X1 - X4; Y1
- Y4; Z1 - Z4 form an electronically commutatable winding phase
X; ¥; Z (Fig. 3 and Fig. 5). The winding phases X, ¥, Z are
preferably connected in staf formation. The respective stator
coils X1 - X4, Y1 - Y4, Z1 - Z4 and the magnetic north N and
south S poles of the rotor are disposed so as to be evenly
distributed. The actual precision of the arrangement is however
determined by the manufacturing tolerances. The'rotor position,
in which the said switching over of the heads occurs during the
reproduction mode, is indicated by the head K1 that is immersed

in the wrapped tape.

In accordance with the invention, one of the winding phases, the
winding phase X as shown by the head drum motor 3 in Fig. 3 and
Fig. 5 for example, is used for the purposes of obtaining the
control and regulating values for regulating the phase of the
drive mechanism for the head drum and/or the tape as well as a
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a motor switching c1rcu1t 31 of the type of said motor switching
circuit TDA 514x. The respectlve switch-on periods Tl and
switch-off periods T2 of the winding phase X can be perceived.
The shape of the commutation signal I, which repeats with
alternating positive and negative polarity relative to the
reference line, is caused by reverse current diodes integrated
into the motor circuit 31, in that, these diodes are switched
through by the counter EMF which is produced on each occasion by
virtue of the induction in the winding phase X each time the
winding phase X is switched off as a result of the commutation
process. Two such reverse current diodes are respectively
associated with each of the winding phases X, Y, Z. Preferably,
only the commutation signals I of one polarity are used for
détermining the position of the rotor for providing the
head/signal association or the head/signal-track association in
accordance with the norm. Commutating signals I of this type are

produced in each of the winding phases X, Y, Z.

The control variable for the instantaneous regulation of the
drive mechanism for the head drum 1 is determined by the amount
of the voltage +U or -U which is applied to the winding phases
"X, Y, Z during their switched on periods T1.

Fig. 3 and Fig. 5 respectively show the principle of a circuit
arrangement for regulating the drive mechanism for a head drum
and a tape, whereby a second embodiment of the invention is
illustrated in Fig. 5 and the arrangement in accordance with



Has Been Replaced
Z1 - Z4 and the magnetic north N.and sout® S poles of the “l ﬁll ﬁif

di sposed so as to be evenly distributed. The actual preci

arrangenent is however detern ned by the manufacturing tol erances. The '
rotor poskFtigonl,i andhiadlsd lvhes aligyaint din Rgcorelanafe twikcthdtids. ar,cursl Huse ng
the repro i e, .l s jndicated t.hat is imersed in the
wr apped tggﬁ%.% %gl rg?%cciz)grs agncryg)rv\nﬂ:t}%’ trﬁ%t&‘%\%e%%%#£§&%%df t he wi ndi ng
phases, the w nding phase X as shown by the head drumnmotor 3 in Fig. 3 for

exanpl e, ks used t he f: cobd.ai i I ﬁ%ﬂ‘ Ll ng
val ues fo:ﬁ'?éggl as:“?’&é‘ hﬁﬁ}o}ggﬁ%ﬁlﬁe@&ﬁﬁg ne%%n%%é%t ﬁ}g’#}e rtt]m
and/ or t hEorapegsdakdng diea AGive Slecdh@andET Goprohedhdruk andha skaprl
associ at i @At@r thize vieddny Phlsd Relce T Attt ihPaHY FPHiedidh the
nor m dur i %ﬁthe sai d i nltla|cl§§1tlon of the circuit arrangenent for

regul ati ng1 A &lirv E2re &3S Yor Whfe Rt i FRTAREIRA gg%s WSl se-1i ke
conmut at i §613bghak leledtireh iappdaichidls :C & Ritop @Vitrwls cifrddict r4of ofor &S

I s apparent fg__om t hg__ovol t%%ter \%\ﬁrf.or m, QN t he ewi di_n Q)ase wX fcg{. one

revol uti off2BF ffle P55 % i SH& Ij—:iaé’ % set &8 ad Jpf&ition

i ndi cat i ngisicyddl ofTidec diypet ADR015 1oy waeck af tthee matmdi meprgitaske cifonibne -
revol uti og,0 Lo i Sg.b ] ] Ustr d i j I ramis
br edet er i 2ed %ty e oot decd A | pibe er Bkt & MR
circuit 3thef wipdinghehgres& domdetentiinehithe commytatipn stignalrne from
rﬁs png(i VEhé\Q’wtiﬁ'ai%@ %{;ﬂs‘é{?_ﬁ{,-rhh@&e%ﬁ%xﬁ *&i&fcfuilﬁt?rét StdfatT?iéchférli}?edv\%élg%légto
phase X ca per cei ved. e shape Jhe co atjon sjgn : ic
Tepeat s wEOR BEBS: ik it SEHEGRAIt S gbktAl LA AT 1 142 (B ( he

microprocessor uP, as well as a switching unit 7 which comprises

connect eddi go/sbar formati on. The respective stator coils &TS}“*N g
Si MII )

a head change-over switch 72 that is controllable by the
microprocessor uP via a flip-flop 73 as well as switches
controlled by the microprocessor pP via a multi-wire lead 71 for
switching over the signal paths contingent on the operating mode
and the initialisation process. Connections from the switching
unit 7 to the not-illustrated circuits of the recorder, which
process the recording and reproduction signals, are indicated by
a lead 9. The microprocessor puP is connected over a data bus 10
to the not-illustrated operating device of the recorder. The
microprocessor uP receives instructions over the data bus 10 and
announces their execution, such as, that the initialisation
process for the circuit arrangement has been: completed for
example.

The circuit arrangement will be described hereinafter on the
basis of the initialisation processes for the recording and
reproduction modes. The differing regulating and control
processes for the drive mechanism for the head drum and tape
described thereby are effected by the microprocessor uP by'means
of appropriate controlling actions on the motor control circuits
32; 41 over the leads 33; 42. '
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Thereafter, an initialisation signal 21 (Fig. 4) is supplied via
the switching unit 7 just to the head K1 for the duration of one
half revolution of the head drum. The video signal or its
frequency transposed recorded signal is used as the
initialisation signal 21. Following a further half revolution of
the head drum, at the beginning of which the supply of the
initialisation signal is interrupted by means of the switching
unit 7 and at the end of whieh_the self-same head K1 is
connected to the input of the detector circuit 6 by means of the
switching unit 7, the signal track that was recorded with the
initialisation signal 21 is scanned by the same head K1. The
signal 22 (Fig. 4) detected thereby by the detector circuit 6 is
supplied to the microprocessor puP for processing. The duration
of the connection of the detector circuit 6 to the head K1
thereby likewise amounts to a half revolution of the head drum
or revolution of the rotor, whereby the connectien is likewise
interrupted by means of the switching unit 7.
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the notor Zidd ¥P tACKading 90° positioning of the rotor. Diagram C shows
the association of the zero phase in the case of a lagging 90°
positioning of the rotor. Diagram D shows the association of the
zero phase in the case of a 180° positioning of the rotor in
which a signal 21 cannot be recorded and, as a result, cannot be
scanned. The scale E corresponds to one and a half revolutions
of the rotor. '

The microprocessor uP evaluates the length of the detected
signal 22 and its location in terms of phase relative to the
reference signal 20 and associates the zero phase relative to
the reference signal 20 with an appropriate commutation signal I
in the case of an evaluation result corresponding to the diagram
B, C or D. The correct positioning of the rotor for the
recording mode is thereby produced by regulating the phase of
the drive mechanism for the head drum. At the same time, the
drive mechanism for the tape is switched on and the signal paths
for the normal recording mode are established in the switching
unit 7 by appropriately-controllihg the switching unit 7 and the
recording process is begun. The tape 2 is thereby driven at a
constant spéed. The microprocessor uP obtains the regulating
value for the tape drive mechanism from the tacho signals from
the capstan motor 4. The tacho signals are supplied to the

microprocessor uP over a lead 43.
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positioning of the rotor, the zero phase relative to the
reference signal 20 of the recorded tape 2 is associated with
the appropriate commutation signal I taking into account the
deviation of the speed of the tape drive mechanism as soon as
the signal track has been completely detected and there is then
a switch to the play mode. The switching sequence and the change
over timelpoint for half switching over the heads K1, K2 are
also determined by this commutation signal I and, by
appropriately controlling the switching unit 7, the signal paths
are established in the switching unit 7 for the repfoduction
mode. The switching signals for the head changing switch 72,
which are thereby required for the reproduction mode, are
generated with the help of the flip-flop 73 that is controlled
by the microprocessor puP. Their association with. this
commutation Signal I is determined by delay times that are
stored in the microprocessor uP and that result from a matching
process for the recorder effected with the help of a tape 2
which includes signals recorded in accordance with the norm for
example. The flip-flop 73 may be integrated into the

microprocessor uP.

The envelope detector which is already available in the recorder
for special operating modes, such as still pictures for example,
" is used as a detector circuit 6. '
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control | i ihdNQITvd t£bodudtivd BOdptPE which is disposed in fixed manner
outside the region of tape-head contact on the fixed part of the
rotating head drum 1 and which can be connected, preferably in
series, with one of the winding phases (X, ¥, Z) by a switch 12
which is controlled by the microprocessor pP. It represents a
second embodiment of the invention.

The detection of the position of the rotor, with which the
control value is.determined in that the zero phase relative to
the reference signal 20 is associated with the front edge of the
corresponding commutation signal I, occurs in this circuit
arrangement using a magnetic field which is produced by the
conductive loop 11 and can be detected, for example, by the
rotating head K1 in the case of an appropriate positioning of
the rotor. To this end, the conductive loop 11 is switched on so
~that it is traversed by the current from the winding phase 2
that is provided for this purpose for example, and can thus
produce the magnetic field which induces in the head K1 a
vbltage which is supplied to the microprocéssor uP for
determining the positibn'of the rotor. Thereby, the supply |
preferably occurs via a threshold detector 61 which is connected
to the head K1 via a switch 13 that is controlled by the
microprocessor uP. Following the detection of the position of
the rotor and the storage of the zero phase association of a
corresponding commutation signal I relative to the reference
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detection of the position of the rotor also occurs during this
time. '

The switches 12, 13 and the threshold detector 61 may be

integrated into the motér control circuit 32. The conductive

loop 11 may be implemented as part of the motor supply lead and
- be adhered to the outside of the fixed part of the head drum 1.

The conductive loop 11 may also be implemented as a part, which
can be switched on and off, of the central point conductor which
connects the star point of the winding phases X, ¥, Z to the
motor control circuit 32.

The invention is espec1ally suitable for video recorders and

camcorders.

" The invention is not just intended for motors whose winding
phases form a star circuit.
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whose mﬁnd(&g Y, Z) and by means of which control signals for commutating

the winding phases (X, Y, Z) are produced, the signals being
derived from commutation signals (I) which, in each case, are
caused as a result of the induction in the winding phases (X, Y,
Z) as they are switched-off dﬁring each switch over of the
winding phases for the production of the motor torgque as a
result of the commutation process, characterised in that, for
detecting the phase of the write/read heads (K1, K2) which are
disposed on the periphery of the rotating head drum (1) and for
the purposes of obtaining control and regulatinghﬁalues for
regulating the drive mechanism for the head drum and/or the
tape, there is provided a position indicating sensor which is
formed by a winding phase (X, Y, Z) that prdvides at least one
commutation signal (I) and one of the write/read heads (XK1, KkK2),
in that, during an initialising process for the circuit
arrangement which is carried out on each occasion at the -
beginning of each recording or reproduction mode, a commutation
signal (I) is determined by_means of a microprocessor (uP) and a
signal that is detected during the respective initialising
process by one of the write/read heads (K1, K2), with which
commutation'signal (I) there is associated a zero phase relative
to the reference signal (20) of the signal that is to be
recorded or is being reproduced and that, the microprocessor
(uP) is provided for the purposes of obtaining the control and
regulating values for regulating the phase of the drive
mechanism for the head drum and/or the tape from the commutation

signal (I).
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same write/read head and evaluated by'thé microprocessor (uP)
for determining the phase angle of the write/read heads (K1,
K2), whereby the length of the respective signal track that has

. been left behind, in combination with its location in terms of
phase relative to the reference signal (20), is, on each
occasion, a measure for the phase angle of the write/read heads
(K1, K2).

4. Recorder in accordance with Claim 3, characterised in that,
the angular rotation of the head drum is provided for the
duration of the supply of the initialising signal (21) in
correspondence with the angle by which the tape is wrapped
around the head drum (1) or in correspondence with the standard
track length.

5. Recorder in accordance with Claim 3 or 4, characterised in
that, a recording signal of the recorded signal, which is
appropriately transposed in the frequency domain, is provided as
the initialising signal (21).

6. Recorder in accordance with Claim 1, characterised in that,
the determination of the commutation signal (I) during the
initialisation of the reproduction mode is effected by detecting
the complete length of the track of a signal track of the
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control circuit (32) which is connected to the winding phases
(X, Y, Z) and by means of which control signals for commutating
the winding phases (X, Y, 2) are produced, the signals being
derived from commutation signals (I) which are, in each case,
caused as a result of the induction in the winding phases (X, Y,
Z) as they are switched-off during each switch over of the
winding phases for the production of the motor torque as a
result of the commutation process, characterised in that, for
detecting the phase of the write/read heads (K1, K2) which are

. disposed on the periphery of the rotating head drum (1) and for
the purposes of obtaining control and regulating values for
regulating the drive mechanism for the head drum and/or the
tape, there is provided a position indicating sensor with which
a commutation signal (I) is determined and the microprocessor
(uP) derives the control and regulating values for regulating
the drive mechanism for the head drum and/or the tape from said
signal, and the position indicating sensor is formed by one of
the rotating write/read heads (K1, K2) and a conductive loop
(11) through which there is a flow from at least one of the
winding phases (X, Y, Z), whereby the loop produces a magnetic
field and the loop is disposed in fixed manner outside the
region of tapthead contact on a fixed part of the head drum
(1).

8. Recorder in accordance with Claim 7, characterised in that,
the position indicating sensor is a position indicating sensor
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characterised in that, a switch (12) is arranged for switching
off the current flow in the conductive loop (11) following the
detection of the phase and the storage of the zero phase
association of a commutation signal (I) relative to the
reference signal (20).

11. Recorder in accordance with Claim 10, characterised in that,
the switch (12) for switching off the current flow in the
conductive loop (11), which is used for detecting the phase of
the write/read heads (K1, K2), is a controllable switch (12)
which is connected in series with one of the winding phases (X,
'Y, Z) and is disposed in parallel with the conductive loop (11).



