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total playing time of a tape- accommodated in the cassette to be
determned. 5 It is to be noted here that the
i'nvention is not only of "interest for video recorders of the
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reproduci ng apparatuses in general, i.e. also those of the linear type.
A nmethod of and a device for determning the type of a cassette i nserted 10
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I n addition, q(éo 253, A2 (PHD 9%8 an the corresponding US 15 Patent
Appl i cat i O?F"Pg'é‘? fed jg the ng date July 21, 1993) discl ose

a methog - - It is to be noted here that the invention is not only of interest for video
recorders of the helical-scan type but is suitable in magnetic-tape recording and/or
reproducing apparatuses in general, i.e. also those of the linear type.

A method of and a device for determining the type‘of a cassette inserted
10 in a video recorder is known, for example from DE-PS 30 49 296. In that case the sum of
revolution times of the take-up spool and the supply spool of the inserted cassette is
measured to determine the cassette type, so that the total playing time, the residual playmg
time and the playing time of the tape almdy used can be calculated.
In addition, EP 580,253 A2 (PHD 92-092) and the corresponding US
15 Patent Application (serial no.) 08/96,581 (US filing date July 21, 1993) disclose a method
and a device in which two measurements are performed to determine the total playing time,
where in a first measurement the tape is wound briefly in a threaded-out condition and in a
second measurement the tapé is moved into a threaded-in condition. In the two measurements
the number of pulses produced by the reel discs, which are coupled to the take-up reel and
20 the supply reel of a cassette inserted into an apparatus, and is used to determine the total
playing_ time of the tape. |

. . Itisan bbject of the invention to reduce the inaccuracy in determining the
total playing time of the tape an'd to provide a total playing time measurement which enables
25 the tape length and hence the playing time of the tape to be determined independently of |
whether the thickness of the tape is known.
To this end a method of determining the total playing time of a magnetic
 tape accommodated in a cassette in a magnetic-tape recordmg and/or reproducing apparatus,
the tape being moved between a tape spool coupled to a first reel disc and a tape spool
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| Thus, the first measurement is performed with known tépe speed. In
general, this means that the first measurement is performed at thé normal reproduction
speed. - | o |

The essential feature resides in the second measurement. If i'equired, the

20 tape speed during the second measurement may also b"e.thle normal reproduction speed.
However, the second measurement is preferably carried out at a higher spwjd in order to
minimise the time required for the second measurement. Since the ratio K is calculated for N -
successive revoiutions and these N values for K are app_roximated_io by an at Jeast quadratic
function in dependence upon n the total playing time can be détermined very accurately

25 without the thickness of the tape being known. _

The subsidiary Claims 2 to 8 define advantageods embodiments and
variants of the method in accordance with the invention. Claim 8 then defines a method
capaﬁle of determining whether the inserted cassette is a cassette with small hubs of
comparaﬁvély small hub diameter or a cassette with large hubs of comparatively large hub

30 diameter. Mbreover, Claim 9 defines a rhethod _cépable of dgmmining whethér the in—_serted
cassette is a cassette accommodated in a cassette adapter. Claims 10 to 12 define
advantageous embodiments of the method claimed in Claim 9. |

~ Claims 13 to 24 define a dévic_e for carrying out the method in accordance
with the invention and such a device included in a magnetic tape recording and/or

¢



dJri ng N revol utions of one of the reel discs for each revolution of this -
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t he revol ut YA91238% t hus determined and thg 10 cassett e- speZCTIBISN0829
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with the invention and such a device included in a magb etic tape recording
ahd/ or for determining whether it concemns a cassette with a large hub diameter, and

Figure 8 shows the embodiment of the device in Figure 4 in detailed
form. ' '
20
The description with reference to the Figures is mainly based on the use
of the invention in video recorders-of the helical-scan type. However, as stated hereinbefore,
the field of use is not limited to video recorders and the method in accordance with the
invention can also be used in linear recorders for recording and/or reproducing audio and/or
25 video signals in tracks which extend in the longitudinal direction of the tape.

_ Figure 1 gives for different 'types of video cassettes the values for the
parameter T2 +T,2, i.e. the sum of the squares of the revolution times of the left-hand and
the right-hand reel disc of a video recorder at a tape speed in the reproduction or "play"
mode. The hatched areas for the different cassette types indicate the variation ranges of the

30 parameter T2 + T,2. EC30 and EC4S5 relate to VHS-C cassettes in an adapter, with a total
playing time of 30 and 45 minutes, respectively. The cassettes E30, E60 and E90 are
cassettes with larger hubs (hub radius approximately 31 mm) and the other cassette types,
starting from E105, are cassettes with smaller hubs (hub radius approximately 13 mm).

Figure 1 shows that a detection of the type cassette type based on the
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~accordalce with

the tape speed,
D ~ the tape thickness,
L, the total tape length,
L, . the tape length already used,
L, |
T
TO

15

the residual length of the tape, i.e. the tape length still available,
the playing time already used, '
the residual playing time, i.e. the playing time still available,
20 T, the revolution time of the left-hand reel disc,
- T, the revolution time of the right-hand reel disc,
R, the hub radius of both reel discs.

The following are some basic relationships:
25 . L.D = RZ7 + RZx-2.R> ™ - | . (M

V = 2.#.R/T; = 2.7.RJT, : . 2
L,=R27-R27)/D=L,-L, | (3)
30 : -

L, = RE7-REM/ID =L,-L, | @

It is possible to derive from these formulas a cassette-specific parameter

8, which complies with:
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In the ot her cases overlapping is mainly caused by tolerances in tape
t hi ckness. regolution time of each reel disc. A reliable deternination of the
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are def jg1ed;) i required for the evaluation of a second measurement, as will be explained
hereinafter.
_ ~ For the second measurement a ratio K, or K, can be derived from the
above formulas, which ratio complies with:
K, = TJT, = {T2.8 - (T + TAH} @ - 2(T? + T, ©)
20 and '
K, = TJT, = {T,.2.8 - (T2 + TAHYB - 2)(T2 + TD. M,
respectively, -
where 0 < K ,K. < land K, + K, = 1.

25 Figure 2 shows how K, and, indirectly, also K, vary in general as a
function of the number U of revolutions of a reel disc.

‘- In the present example the tape is driven in a half or fully threaded-out
condition during a second measurement operation. The tape is then preferably driven in a
direction towards the middle of the tape. This direction can be determined already in the first

30 measurement operation, namely by determining the speeds of rotation of the two reel discs.
The tape is preferably driven in a direction towards the middie of the tape because this
ensures that the beginning of the tape or the end of the: iape will not be reached during the
second measurement. In the second measurement operation the tape speed is not relevant
because the formulas (6) and (7) are independent of the tape speed.
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It is now assumed that in the second measurement operation the ratio k,
10 for each of these N revolutions of this reel disc is calculated. ‘Thus, N values Ky(n) are
calculated, where n is an integer which complies with: 1 < n < N. These N valués for K,
have been represented diagrammatically in Figure 2, The N values for K, should be situated
on a parabola, i.e. on a curve which corresponds to at least a quadratic function. However,
as result of influences of measurement techniques or other influences this is not the case with
15 the individual measurements for K,,, for which reason at least some of the N values deviate
slightly from the path of the parabola. _

- For this reason an at least quadratic function representing the parabola is
derived from the measured values for K,, which at least partly deviate slightly from the path
of a parabola, which is effected by means of an approximation method, for example the

20 least-squares method. _
Thus, an approximation step is carried out. In this approximation step the
N values for K, are approximated to by a function K(n). This function is dependent on n and
. is at least a quadratic function of n. This means that:
K@) = X + An + Bn? + ... ®
25 where X, A and B are constants. | | |
In general, it suffices to approximate to the \)alues for K, by a quadratic
function. | .
' The constants A and V should then be calculated in the approximation
step. However, it is particularly the constant A which matters. It can be established that in a
30 first approxxmatlon the constant A complies with: |
= 27.R/L,. _ , ®
It is assumed that during the second measurement N revolutions of the
left-hand (right-hand) reel disc are measured and R is the radius of the tape spool carried by
the left-hand (right-hand) reel disc at the beginning of the second measurement.
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Tn a first nmeasurenent operation, during which
the tape is driven W th fhis meankfi¢ constant tape speed, this paraneter
[err] is calculated. o In a threaded-in condition,
when the tape pressure . rly Fe2n.8d8por T,z RIVh27AL he capstan and the tape (10)

is driven, the tape speed. V. is k Tofh aml.e .0 that pul.s ..
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Furthernore, the revolution tines of the two reel : di scs can be

measur ed, ftsc duxiagthe firg megsurament,The Higstimeasusement alse compliesiwith: - -
tachogenerators which CORREIAHe xybfr) the reel discs and occurring wthin a
given fixed tinme 10 interval (I)I( yPtounting clock pulses with a given tine
spaci ng, wTha, ROV S equal o the fevolution tinses of thel left-Hand€right-kand) reet liscdinthe first
When it is now assuned.that a, cassette with a snall hub has been inserted

the par anefeasyrement. diyis pyvolution fime das behBigawred in the Hirst measrement and therefore
S0 e Y B L0 e ey 5T of Ty il of, B 33087 i ol
for theQevformatia (10)o 8o that ehe caksereatype das thus begn wletectede expl ai ned _
Klerr] or K can be deriS/a¢e tedAtel playing timags suel o Ao O Ars KA i i also
(Tor ) "§e3biefo epulae . plying e gicaly b am ety e i 6 ity
Kr = T[ er r multiplying the fatabplaying]time by[Ky and K, or2}-Kjferr] - 2)(Tlerr] +
Ejeir La o (1), 1t has Bge%t o\\/x% Xhat the to(XYn ﬁaﬁng tinlg &rurs]chié[xﬁrtéd] is<ve11y and
15 accurate and enables a very reliable detection of the cassette type to be performed. The
calculation of the constant A can be achieved by means of a recursive approximation to the
~ tape length. Since recursive approximation methods are well-known from the literature these
methods will not be described herein. - . _ _
It is to be noted that the above described detection method does not
20 function to determine the total playing time of a VHS-C cassette in an adapter. In principle,
this is not very important becanse such adapters are mainly used for playing back a
camcorder recording, where the residual playing time is not interesting. Moreover, the above
* method is not capable of distinguishing between VHS-C cassettes in adapters and cassette
types E105 and E120. This is because the variation ranges for these VHS-C cassettes, as
25 indicated in Figure 1, largely if not wholly overlap the variation ranges of the parameters le
+ T2 of the cassettes E105 and E120. This problem may arise when it is found in the first
m&sqfement that the sum Ty + T 2 is below a value of, for example, 110, see Figure 1.
This distinction is particularly important for the fast winding mode in
order to preclude tape damage at the beginning or end of the tape.
30 In order to solve this problem of distinguishing between these cassette
types thé following is to be noted and proposed Tests have shown that the value of le +
T.2 for VHS-C cassettes in adapters is equal to the lower limit of the variation range at the
beginning of a the fape, increases during tape transport towards the end of the tape, and
reaches the upper limit of the variation range at the end of the 'tépe. |
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t he sec&ﬂﬁ)igﬁasurerrent operation the ratio k[err] 10 for each of these N
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15 If the tape is near the tape end distinction on the basis of the sum of the
squares of the revolution times is not possible. Thus, if a value above the threshold value is

calculated for this sum in the first measurement operation, thi: tape must be rewound towards
the middle of the tape.If the value of the sum does not change significantly, so that the value
remains above the threshold value, the cassette is not of the VHS-C type and the second
20 measurement operation may be carried out. However, if the sum decreases to such an extent
that it comes below the threshold value, the cassette will be a VHS-C cassette. The fast
'winding mode is then inhibited. - ,
It is to be noted that the above steps of determining whether a cassette is a
VHS-C cassette and of deciding whether fast winding is allowed can be used both separately
25 and in conjunction with the method of determining the cassette type. .
_ In the description of the first method it has been assumed that a cassette
with a small hub has been inserted. However, if in accordance with fhe standard a cassette of
the types E30, E60 and E90Q has been inserted this wili be a cassette with a large hub. Figure
1 shows that the variation ranges for the sum of the squares of the revolution times for the
30 types E60 and E90 do not overlap the othér variation ranges. Thus, if in the first
measurement a value for T,> + T,2 is calculated which exceeds a threshold value of, for
example, 160 (see Figure 1), the cassette will be of a type with a-lé_r_ge hub and in the
calculation of the parameter 8 in accordance with formula (5) the value for the large hub (31
mm) will be chosen for R, '



cal cul ated, where n is an integer which conplies with: 1 < n < N These N
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constant A which matters. It can be established that in a 30 first :

appr oxi mat famthenproesed tamthe Aasis af|the: compatthub diameter thus determined.

2[err] . RiL[err].
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| ef t-hand fiiel pgneietape casettedis Showh lidgramutiatidalinas Rdash-ddtdlineadN supply réeb@ and
tape spool carried bé the left-hand (right-hand) reel disc at the
begi nni ng & zeel Srare retatably: supported in the magneticytape)cassettegh. The spool diameter

PCT/ 1 BY3/ 08P tape spool on the supply reel 2 is referenced 2R, the spool diameter of the tape spool
on the take-up reel 3 is referenced 2R,, and the hub diameter of both reels is 2R,. At the
location of the cassette mouth 5 the magnetic tape 4 is guided by guide elements 6 and 7.

During a thread-in operation tape-guide elements 8, 9, 10 and 11 engage
behind the magnetic tape 4 at the location of the cassette mouth 5, is extracted from the

20 magnetic-tape cassette 1 and is wrapped partly around a drum-shaped scanning device 12.
* Such tape-threading devices are known per se (US Patent 4,807,064) and therefore require
no further explanation.

For the transport of the magnetic tape 4 both the supply reel 2 and the
take-up reel 3 are, for example, each driven by a winding motor (not shoWn). The speeds of

25 these winding motors are controlled by means of tacho pulses which are generated by sensing
tacho discs. The tacho discs are locked in rotation to shafts of the winding motors.-

The block diagram in Fig. 4 shows diagrammatically two tacho dlSCS 13
and 14 of drive motors for the supply reel 2 and the take-up reel 3. It is assumed that the
tacho discs are configured to generate for example 400 tacho pulses per revolution by serising

30 by means of two detectors 15 and 16. The tacho pulses available at an output of the detector
15 are counted by a subsequent counter 17 and the tacho pulses available at an output of the
detector 16 are counted by a subsequent counter 18. The counting results at the outputs of
the two counters 17, 18 are applied to inputs of a microprocessor 19, which - as will be

~ described in detail hereinafter - computes both the total playing time and the residual playing
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T[err]) 21 afterbuffering/in’ a memgmyul0t o the revol ution tinme of the |eft-hand
(right-hand) .reel disg.in the first _ asyrenent,. . This revolution tinme
has been measured i n"CH¥ PSR ﬁr‘é‘&ﬂ?"@ﬁ’éﬁggﬁ?ﬂ’qdm%%t by meaps ot the deyvigehe
used f orshbs iﬁqfigﬁ!‘e%.i on of the total playing tine of the tape by neans of
the 10 fornmula (10), so that the cassette type has thus been detected.
SinceSthe total playi hhematkodabeging in 2 bloski30 The|tape is threaded in and mowed mtithi S

al so ' t l.avin i.me _alyead sed and the

r esi dualm%m%g@f‘ﬁhg# kp?cfc;? éi]enﬁnﬁﬁ F%‘@i’ﬁ&%"r}é‘“{“a{ Wﬁauﬁﬂn {imes ofy
Ku and ithelefi-hdmd arid Higkt-Ndnd. reel discs T) and T, are measured in' 4 bIRRE 5235813 fromHedenat
the total playing tine thus calculated is very 15 accurate and enables a

very elthe yrlue fer 8ds calsulated; e meanssaf farmula,E)iin addogeﬁﬁofm. theivalue Tyor
oo 10 Y 6 ARSP R 00, el B el o . Bt o

met hiis the eightehand<reelwdist aesTusedeinl the sectindrmedsiratent. At tHEbdgditiingVof the'@kor®
descri bed herein, is to be noted that the above

. . | t 2 ) s
descri bdbeaseregient ie 13pe inreturped inig the gasseits, see blpakHQiA variable n isset tot hin as‘
pl ayi ng piddkE6Lhn: \g—@g-gtﬁﬁ% b < b Ne DG | &
not ver}ﬂ | rrpozr)t&éd;%h betause sucﬁesgﬁgbgtegrt@@%?gﬁ%f‘% #utgggi%%plpﬁﬁeﬁtgnt@ci a
cancor delirectiorotawards themiddle bf thectapelual playing tine is not interesting.

Mor eover, the above ' i s nqt .capabl e _of distinguishing between
VHS- C cassettes in ad ?8@‘%*855&@%@ times of $he. two-teel discs ape measured s | s

becagsse abiia 2@ inaf bIREK 6BHHE tatlPK (NS TalcHlafEdC f6ASSALPIE In ﬁ&&?i@ﬁ{é&@ ed in

Figure 1, largely if not wholly overlap the varrati'on ranges o
par anet dexmula £6) or the formula (7),0dnd iscstored sThisds répeated forl N-tA@lutibns,sseerblocksm

TR, 25 A ek KPSt R, S . e Pl b Rt e
Thi s di séft-hand awd tife fghitiHand rédl! disd, TesJebavily, e N Ralchtdd MiiBs iKtA) Aede in
approximated to by a quadratic function in an approximation step, see block 74. Particularly
- 20 the value A for the factor of the member of the function which depends on n is then. '
important, which value is derived in a block 76. As stated above, the total playing time T, of
the tape can be calculated from this value, see block 78, and the cassette type has thus been
established. If desired, the playing time used or the residual playing time of the tape can also
~ be calculated. The method is stopped in a block 80. . '
25 The first measurement is represented by the blocks 52 to 58 and the
second measurement is represented by the blocks 66 to 76. |
) | - The paths issuing from I, IT and IIT will now be described in conjunction
with Figures 6 and 7. _
Figure 6 represents a method of determining whether the cassette is a
30 VHS-C cassette in an adapter. The method starts in the blocks 50. The steps in blocks 52
~ and 54 in Figure 5 are now carried out again. The sum of the squares of the revoll_ition times
is calculated ih a block 82. This block is shown expl.ic;i_tly in Figure 6. It is obvious that this
block is also included Figure 5, namely in block 56 in this Figure. Subsequently, it is
determined in a block 84 whether the sum exceeds a first threshold value THRI. In

&
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method proceeds with the block 86.
If T, is larger than T, the cassette is of the VHS-C type and a flag is set,
" see the block 96. It is again possible to indicate on a display that the cassette is of the VHS-
C type. Moreover, the tape transport may be switched off.

20 As already explained above, the fact that the sum is larger than THR2 and
that T, is larger than T, means that the tape is in a position beyond the middle of the tape.
Therefore, rewinding is allowed. Thus, if a second branch of the method is carried out in a
block 98, where a user for example sets the apparatus to fast rewinding, see block 100, the

| revolution times T; and T, are measured again in a block 102. In a block 104 it is detected
25  whether the flag has been set. If this is not the case, the method proceeds in accordance with
the bx_'anch 101. If the flag has been set it is ascertained whether the tape is in the proximity
of its beginning. This ‘can be determined, for example, by a comparison of T, with T,. If the
tape is at its beginning the method proceeds with block 52. Since the tape is now at its
beginning, the comparison in block 88 will yield a negative result, so that fast rewinding is
30 inhibited, block 90. It is to be noted once more that the steps in accordance with Figure 6
may also be carned out separately.
Figures 7a and 7b show an extension of the method in order to determine
whether the cassette is a cassette with large hubs. The method again starts in block 50 in
Figure 7a. Also in this case the steps in blocks 52 and 54 of Fig. 5 are carried out. The sum
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15 values for B are calculated, i.e. a first value 8, based on R, being 13 mm and a second value
£, based on R, being 31 mm. The value for T or T, is again stored in block 58 in exactly
the same way as in block 58.in Figure 5. o
The steps in the blocks 60, 62 and 64 start the second measurement, in
exactly the same way as in Figure 5. In block 66’ in ngur: 7b the revolution times for the
20 first revolution are measured again and in block 68’ a first value fbr K(1), i.e. K,(1), based
~ on By and a second value for K(1), i.e. K(1), based on 8, are calculated.
In a block 122 it is determined whether K5(1) is smaller than 1 or larger
than zero. If this is not the case, this means that the cassette is of a type with large hubs.
The method then proceeds with a block 124. Now 8 is assumed to be equal to 85, Ky(1) is
25 stored as the value for K(1), see block 128, and the method proceeds with a block 132, with
the step 70 in Figure 5. In the case of a positive result in block 122 this indicates a cassette a
with _§ma11 hubs. The method then proceeds in a block 126. Now 8 is assumed to be equal to
81, K,(1) is stored as the value for K(1), see block 130, and the mgthod proceeds in block
132, with the step 70 in Figure 5. - _
30 Figure 8 shows a more detailed embodiment of the device in Figure 4.
Outputs of the counters 18 and 17 of Figure 4 are coﬁpled to inputs of
two units 150 and 152, respectively. These two units are constructed to determine the
revolution times T, and T,;, respectively, of the two reel discs.A unit 154 calculates the sum
of the squares of the revolution times from the applied values for T, and T,. From this sum

L
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result. This control signal is applied to an input 184 of the control unit 172. The method is
further controlled by the control unit 172 on the basis of this control signal. |
- In the comparator 176 the revolution times are compared with one another

b

25 to determine in block 94 in Figure 6 whether the tape is or is not in the proximity of the tape
end. A control signal is produced at an output 186 and is applied to the control unit 172 for
furthqx;'controlling the method. ' o

It is obvious that the control unit 172 generates further control signals (not
shown), for example to control the various elements in the device. The unit 172 generates,

30 for example, control signals for the memories 158 and 162 to control the storage of the one
or two values for f and to control the storage of the values for K(n). In addition, the unit
generates control signals 190 for controlling the motors for the reel discs and the capstan.
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time of the nmagnetic tape 4 on the suppl§/ reel 2 and displays the results
onadlwwce 21 after buffering in a nmenory 20. _

Fi gure | ow nhart of the nmethod carried out by means of the device
shown in Figure 4. The met hod begins in a block 50.

‘The tape is thr eagm ﬂ"nn . the reproduction speed in a
bl ock 52. The tap umrl"mmﬁ, The revolution tinmes of - t he
| eft-hand and right*hdnd‘redl #ists T[err] and Tr are neasured in a bl ock
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playing time T[err
during N revolutxons of one of the reel dlSCS for each revolutlon of this reel disc, and for

each revolution a ratio K(n) is calculated from the _r_evohm,on times thus determined and the
cassette-épeciﬁc constant, each ratio K(n) being proportional to L(n)/L, and L, being the total
length of the tape and L(n) being either the length already used or the residual length of the
15 tape, where n is an integer and 1 < n < N, in that in an approximation the calculated ratios
K(n) are ap_proxlmated to by an at least quadratic function in dependence on n and the total
playing time is determined from a constant A in the function (K(n) = X + A.n + B.n? +
...) thus obtained. | :
2. A method as clalmed in Claim 1, characterised in that the constant A is

20 equal to the factor of the member in the function which depends on n.
3. A method as clalmed in Claim 1, 2 or 3, characterised in that in the

secoi_ld measurement the revolution times of the first and_ the second reel disc are measured

during N revolutions of the reel disc which rotates morc' slowly for each revolution of this

reel disc. o : : - _

25 4. : A method as claimed in Claim 1, 2 or 3, -_c_haracteriséd in that during the
second measurement the tape is wound in a direction tdWards the middle of the tape.
S. A method as claimed in Claim 1, 2, 3 or 4, characterised in that each

calculated ratio K(n) corresponds to L(n)/L, and the playing time already used or the residual
playing time of the tape is determined by multiplication of the determined total playing time



the tape can be calcuw I | ue, see bl ock 78, and the cassette
type has th mﬂ iwm I “F desired, the pl ayl ng or
t he resi duaW‘f)Péﬁgﬁs tisre cof Lt he tape can 81550 be cal cul g%@ﬁ%g
met hod is stopped in a block 80. 25 The first
rreasurerrentbylﬁ( ?epresent ed by the bl ocks 52 to 58 and the second
measur enment ‘epresented by the blocks 66 to 76.

The pat hs |6$SU| ng from IA rhéthedds tlaimed irl ampon®ef thesprecdding Claims,chanadtérised in
wi th Figure Sqangl_ 9 Figure 6 represents a nethod
of deterni that sf‘érth?'hé 'cassette Is a 30 VHS-C cassette in an adapter.

The et hodstarts in thealhels o Gai i LA 6 CHak@kised In that N 8 5 1
t e squares o

Figure 5 are now carried out again. The sum of
r evol ut iSon nuimbes is calculated in a block 82. This block is shown

licitl Fi 6. At j ' h Logk | | uded
Ef(gulrgl5 ’ i’agel Iyg:J:\ebI oc‘é ’%%"?‘ﬂg%/hﬁi‘%ﬁ °§%8§8&£§ﬁ%" ﬁmﬁg?% acterised In
det er m ned thaf t6 delepfineSéhather meﬁnsemdmﬁé@@séassané iwith! huib3ofCofipdrativelyesmall
THRlerr]. In WO 96/ 12283

PCT/ | B95/ 0beb diameter or comparatively large hub diameter, dunng the first measurement the sum of

d h.t t h h T
el o 1 Saptedds chftprey i 4 thitstorh Jalie, 3 Tt S s I buhd 1y 6 o ape
it cann@ Bidedf\thiStlreshdid 0alue in the rang® of Values &f thtesund adireevaduy fér the Mubck
86. In this block 86 it is for exanple possible to allow rew ndi ng,

bec aﬁse i t diameterrof-the hubsin theccassetteds wsed: forithe caleulgtion of the-gassstieyspecific
Anot 5
Floure. 5 SO, B tuad i e vhfie B he Surd 48 FouPofTl e, obhed ST SFAE Borlrol value

proceeds wiwié cassette-spaeificchiistmis oe dalculdted|rice. one for the first value of the hub diamieter
the sumis smaller than THR1 the nethod continues in a block 88. In

the bl ock 8edppe far 3 second yalueof the hyb diametes im thatdadhe second raeasurement thecratio
THR2. Wi SK is also calculated two times for at least one revolution, i.e. one time for the one value of

the casette-specific constant and one time for the other value of the constant, in that the
values of the two calculated cassette-specific constants are compared with a value range, in
that the cassette-specific constant relating to comparatively small hubs is used for the second
measurement if this constant value is within the value range, and in that the cassette-specific
20 constant relating to comparatively large hubs is used for the second measurement if this
| constant-value is within the value range.
9. A method of determining whether a cassette inserted into a magnetic-tape
~ recording and/or reproducing apparatus is a cassette accommodated in a cassette adapter, the
magnetic tape being moved between a tape spool coupled to a first reel disc and a tape spool
25 coupled to a second reel disc, characterised in that the revolution times of the first and the
second reel disc are measured and a parameter is derived which corresponds to the sum of
the sqﬁares of the revolution times, the value of the parameters is compared with a first and
a second threshold value, the first threshold value being larger than the second threshold
value, in that the cassette is identified as a cassette not accommodated in a cassette adapter if
30 the value of the parameter is larger than the first threshold value and the cassette is identified
as a cassette accommodated in a cassette adapter if the value of the parameter is smaller than
the second threshold value, in that if the value of the parameters lies between the two
threshold values the cassette can be identified as a cassette accommodated or not
accommodated in a cassette adapter by corﬁparing the two revolution times with one another
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t hreshol d val ue TH@,‘!B”Mr | e approximately 75 in the table in Fi'gure
1. 1f thi 10 ' "%WEM this means that the c bsy Of the
VHS- C tygg(.)g@#gﬁsnet odet @ &! .y 16in a bl ock 90, ergkéiov?nbr?di ng

may be inhibited and/or an indication may be gi ven that the cassette
i's of thmdViiStSs hvagerd Aecomnb@sed HPR caiseRS alldprér, 3l BagkisIer. | f the val ue of
t he sum exceeds the second threshol d val ue THR2_, the nethod is

continuel.i n a bl ock 4mgthedastclaimed in Glaim Py chasacterisadsinTthat whemthe appatatus

be o v s Sbt1d S8 Fdg i tevolutiof tirhes O e etk dndhe Mosiod b AR BebdirgE bR
met hod it ixcaseeitainéd Whether keoflig Bés been set and, if this is the case, it id scéitaingd | ar ger
than T[err] the cassette is of the VHS-C {ype and a flag is set, see

t he bY ockhesker the tape hashesn mexed heyond, themiddls of the tapejand) if ¢his is:thetqase, the
cassettend *&'!93‘ - : , ferQ%(' , the tape transport may be
SW tche?‘%%?. n 4drdance with tjt’é}ﬁlg%)As at‘ré{ia'ady expl ai ned above, the fact
that thdlsumis |argeA method Bsietaimed in Claint BathaFacterisedainghat if i valiie of the

means that the fape is {n a Rposi.tion beyond the m ddl e of the tape. :
Ther of oraramelag fscoliad fe besmalletithanthe sscond shreshold valye fagiregpinging dohod | s
carried gn a . block 98, where a user for exanple sets the apparatus

to fast rew nding, see block 100, the - revolution tinmes T1 and Tr are
measly ed2agai n i n a bAomkthodas claimed b €idim 94 charadteriskdtiacthatcif 2e valbe bfi ¢he

T i L i o G s
ascert aicaRdlathiFin'icotdaficd M the first mEAubrent Th the methodois_l_é'[léei?nre]%gv: (‘tflﬁidj‘r ?anld f

This can be determi ned, for exanple, by a conparison of
t he subseguently the secendomgasunementtip samiedrad. pr oceeds with bl ock 52. Since

~th i i . i noi - 4 i n. block 88 will
il d adfegat tve r esufdeviss BF SetkPodfing W ofel FBfng Gfhe' ot 4 mBETes B ook o0,
It I B t QcRsmmolfed W accassette ih Iaahagdeﬁcaiﬁombﬂai@ﬁwdawodﬂdwg Appardtas, Ghe
) |

may al so be carried out separately. | .. gures 7a and
7b” showmagnetie-tapei reeording: and/oRreprRAUCINEARPEFatesHICQMBPRSing ne whet her t he

oA o YR et TR e o SR B e

5 are cahe tapd hasibeen houad/m
- means for moving the magnetic tape,
20 - means for measuring the revolution times of the reel discs, .
characterised in that the device comprises | I
- means for carrying out a first measurement while the tape is moved with a known tape
speed, and o
- means for carrying out a second measurement, _
25 in that the means for carrying out the ﬁrst mésurement comprise
- means for deriving a parameter which corresponds to the sum of the squares
of the revolution times of the reel discs, - |
- means for d'eriving a cassette-specific constant from this parameter and the
_ known tape speed, _
30 in that the means for carrying out the second measurement comprise
- means by which during N revolutions of one of the reel discs for each
revolution of this reel disc a ratio K(n) is derivable from the reel-disc revolution
times thus determined and the cassette-specific constant, each ratio K(n) being
proportional to L{n)/L, and L, being the total length of the tape and. L(n) being



__’___________________

\/\6 96/ 12283 ,
(F))fCTi lhgggﬁqggrsvéggﬁﬁnﬁl “!‘MUI“ Ismes i s cpd cul at ed again inPEITHE%sJiQZS’E”

Subsequently, it is det erm ned in a block 110 whether the sumis

i Brgure 1 this t nrolRET YRR U of e sesiut e 3 i B bere p e an

| arger, this neans tmmgethmddaswtseN,can only be of the E60 or E90 type
with large hubs. The met hod now proceeds, with a block 112,

‘calcul ation of the va?R%o’f‘M‘Pnl'EeaBé QrARRTORMAting ‘%d’ﬂfa ratios K(p) Q)l%m
t he met hod conti nuestpwdgﬁlfc uﬁéﬁ%ﬁhn%nﬂn%%ﬂqi rgldvm th the method in

~accordance with Figu rom st If the sum
“i's not Isrger the ne-ttneahqofmcdemdmmng Itimatdlﬂlquymgﬁmel froinl aconstant A inlthé fumction

is determ ned whet he |s | arges ,th tth threshold value THR4.
In the 10 table in éﬁ(ﬂﬂre%lj ##Bsﬁ'ol“g)n B 4 is, for exanple,
approxi mat qgy 140. I f thASdevxce astdl‘z[xﬁfeh%ftl&ﬁ‘lll qs blﬁrﬂ@énéﬂqs%%é iR A &
that the cassette is of as type with small hubs. The nethod t
proceeds wequalzoshe factarief thgineemberiin the)fur{won]\vm& depends aned on the basi S
of Rlerr] 3, .M and,t.he et svmth ck,11

The Vel ub 48 ¢ neleali 19 feRihe W ciainig T IRl 13 57 5" Rngabetrises”pndc e mpean

the netjgod fbﬁcﬁﬂﬂﬁg duethel secénddhfeasurdment Mbﬂﬂéﬁnéﬁs‘b@' which ftRé r&v@hfnbnat{rﬁes of
cal cul at ed, . a first value [err] based on Ro being 13 nmand a second

val ue tl[eeﬁrsp and sheisesandkaes] dlisepars measurable-during N reyelutipey of theresl dise yvhwb'
agai n st Or?&aieg lmrgcslfoé@ #op eﬁéﬁfé\)oﬁ%m ‘{f &Qemﬁlaﬁg%way as in block 58 in
€p

Fi gure 5. bl ocks 60, 62 and 64

start the 46cond measur eARielviceias claimeddn Clainy 13/ 184 92165, ehatacterised ihithatrthe 5.
In block 66' in_Figure 7b the revaolution tinmes for_ the 20 first revol ution

are neasur 81¥anY AT MeKigithe tapsare adapted to wind the tape inoa digestion towardscthe middle of
based ;5 I uféf‘rgbé%hné?ﬁe Mﬁ&%ﬂ@lﬂéﬁtf or K(1), i.e. K2(1), based on [err]
ated.

are cal ¢u In a block 122 it is determ ned

whet her K247) is snal |l erAtdesiteasalailmeddnrClaim 13f Myniszor 06, ¢Harddterised $n niedt the
the case, this peans that the cassette |s of a téye wi.t h Iar e hubs.

The met hod dEHES ith Additien SOMPrisesMEANS: rl flenving dhe playing time ysadprifbe gesidyal
bt hod. br oBieying Smebf thg gy Buldifyig e abilmiied horal BRyig Ak b7 kR WhibhD

case of a porresponds teE@)Lin bl ock 122 this indicates a cassette a-

20 18. - A device as claimed in any one of the Claims 13 to 17, characterised in
that N is larger than 49, -
19, A device as claimed in Claim 18, characterised in that N is an odd
number. '
20. A device as claimed in any one of the Claims 13 to 19, characterised in

25 that to determine whether the inserted cassette is a cassette with hubs of comparatively small
hub diameter or comparatively large hub diameter the means for carrying out the first
meast_lfement comprise ' ' |
- comparator means for comparing the value of the sum of the squares of the revolution
times with another threshold value, in that the derivation means for deriving the cassette-

30 specific constant are adapted to use a first value for the hub-diameter of the hubs of the
cassette when this sum is found to be at one side of the other threshold value in the range of
values of the sum, and in that the derivation means are adépted to derive two cassette-
specific constants for the first value of the hub diameter and for a second value of the hub

~ diameter if the value of the sum is found to be at the other side of the other threshold value,



with small hubs. Thf"mm'"jlnmm,m ceeds in a block 126. Now [err] is- ¢
assuned ; al [err] (1) is stored as for
K(1), segﬂf)ﬁigzﬂiso, *anfl t'he "etshod proggeds in bl-ock .i’@gﬁm,the

step 70 in Figure 5. 30 Figure 8 shows a nore detail ed
enbodi Ml dévalib mtQNs F6r detiving tieCrafio K(n) are ratid! of

the counters 18 and 17 of Fi_gu?e 4 are (C())up %dcfptteg tlonc&lﬁuéatgghe rdlé I[evxliﬁ\)'suni ts
150 andtin®s for atsleastaneaevolutiore incthevsecond measurementy dier on¢ Gichet for dise enervalee t he

| uti ' Tl er. T tjvel of the t | .di . A
ni ¢ 159 the el Sk Bifant s e B Tt cnker yalus of e Ropanto diainite
from t hgeappforadryingioa thesecdndr measefiineht fufthétBonprise Yéffiparator means foy'C

96/ 12283 . : : _
PCT/ PBoSomparing the values of the two calculated cassette-specific constants with a value rang, and

- | . . . . 5 ; | q
o olt® edps foF Grryine i T ol mbaRuittheh reChlfftd of o T WIGE b the'\ ] U
for [ gr edssémmcxﬁtc doneant aélaghg (] %lt:l”cbnq?ﬁti\?ebuh?? hlubs forvlﬁé Eeaﬁd&nlwsurert]netnf] .
second-ya| ue for, [err] based o e value for the large hub, nanely i

case th‘rf?d‘{%ﬁ@he Is W%Lﬁ@ﬁ%é}i%wmdmwhem@q the gassetie-specifiel 7b

~

(okes thi . . ! ; ; . on
Lo yal CorEREelptng'fo the!comfparartvély [AFEE hab for HEnd BASEm 1 hls' B 3°°
meadQr ewithin thpgange ofvalbes. N val ues for K(n) . are calculated in a unit

160 on #Ee basi s of thﬁ sum.of  the squares determ ned for each ° .
revol ut?bn of N revoltBFYFR ffrdetermiping Whether s cassefteingertad,intq a|magnetic-tape

det ' ; _ ' ' e
ot of ™ REGKAY kdof lprodiy Spparaus 5 8 oot achffilialg oy oAb pdit, a° @
for A idevirercomprising: meansfor reovisg dhe: magpetic tape between 2l tapé spodl icoepléd o a] hi S

| cul | it 166. Fqr thjs, f.th I Tlerr].or Tr of the
Crrer kel o Hha'a B snodl coyRled.so seePnd, sEel alse, Rharaciheised in that the.sievicss
beets stewnfstise§ a menory 168 in the first measur enent operation. The

total playing time is then displayed on a display device 170.
To cont®eansHfor measuring the: reyplutiontimes ofthe disstrandrtbe se¢and ®elydiseand fors, 15

Z)?b Slngecgf?lv?nrgc? %ﬁ%emmcil?c%r@%&dWO R B the s&ug'esa&d iné veliiish mes,
- first comparator means for comparing the value of the parameter with a first and a second
threshold value, the first threshold value being larger than the second threshold value,

20 - identification means for identifying the cassette as a cassette not accommodated in a cassette
adapter if the value of the parameter is larger than the first threshold value and for
identifying the cassette as a cassette accommodated in a cassette adapter if the value of the

parameter is smaller than the second threshold value,

- second comparator means for comparing the two revolution times with one another and on
25 the basis of this comparison determining if the cassette.is accommodated orisnot
accommodated in a cassette adapter, and for setting a flag if it is accommodated in a cassette
22. A device as claimed in C_l_aim 21, characterised in that the means for
measuring the.revolution- times are adapted to measure again the revolution times of the first
30 and the second reel disc when the apparatus is set to rgwinding__and_deie;ﬁon thuns have
been provided to detect whether the flag has been set and, if this is the case, to detect
whether the tape has been moved beyond the middie of the tape and, if this is the case, to
carry out another measurement in accordance with Claim 21. '
23. A device as claimed in Claim 21, characterised in that fneans have been
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-c%rrpar ator 174 the su mm I which is applied to an input 180, is
conpar ed vmth I} g rth threshol d val ue, '
THRI, wher e™ Ws frf)mC1 9 t hreshol d val uesfépz@g%@g%
stored in the control unit 172 and are app ied to an input 178 of t he

t &,ﬁfgﬂo Pg{.ﬁn
819 ”E?éﬁrgrgézﬂlg&’gﬁ? %n theK@Pgﬁ(tsh%llO an%% r%&égé ?‘lﬁhe outensl“?]ﬂ?ﬁ%hmg
met hod of second thweshaldivaluelb. The conmpar ator 174 produces a control
- si | at tput 182 d di h
iB%P?m asig:aloui Euappl i 2y 3 X n&ﬁﬂﬁdon ¥ o %‘FFFFW W é‘?fe"‘f’ﬁef““her
met hod i's compnd‘ey ":ﬂéﬂﬁw& rdehbmg Diaskétee- ﬁﬁﬁ‘ﬁi:%nkhﬂﬁtt mlazaoxeanééﬂmﬁm o8

this control “signa he conparator 176 the.
revol ut§ orandi ﬂmsneame foryeastying out the wdammmgn in mgcardanserwitle Glaimbl handdn

ot 5 corBatREd Pithad B8 208 3¢ e b O o e ol to, B 1B o,

~control unhbeshald valie. further controlling the nethod.
It is obvi ous that the control unit 172 _generates further control signals
(not 2%0wn), for elamagecticitaperrcording aad/es repsoducing AppATatus GOMRESINgG a

(rjnea\r/ri)(r:?es 1 n%é@e?%ﬂ%gté%l ﬁﬂ l@orage 0 th?(%ém o g(r;;al tSWI)O\r/aT B:s

for [err] and to control the storage of the values for K(n). In addition,

the unit generates control signals 190 for controlling the notors for
the reel discs and the capstan. WO 96/ 12283
PCT/ | B95/ 00829 14
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. . A nethod of determining the total playing tinme of a
magneti c tape accommodated in a cassette in a nmagneti c- ﬁ&’%@ rdi ng
and/ or reprwa9e12283 appar at us, the t ape bei ng noved bet R %%e
spool coupled to a first reel disc and a tape spool coupled to a
second reel disc, at |least two neasurenenfz being carried out to determ ne
t he total 5 playing tinme of the magnet 7tape, characterised in that
first of all a first neasurenent is carried out while the tape is

. moved with a known tape speed and the revolution tinmes of the first
~and the second reel dist are nmeasured in this first nmeasurenment and a
paraneter is derived which corresponds to the sum of the squares of
the revolution tines, and in that a cassette-specific constant is
~derived fromthis paraneter and the known tape speed, in that in 10 a

- second neasurenent the revolution tines of the first and the second reel
di sc are neasur edb0 during N revolutions of one of the reel discs for
each revolution of tjhis reel disc, and for each revolution a ratio
K(n) is calculated ffromthe revolution tinmes thus determ ned and the
cassette-specific cgnstant, each ratio K(n) being proportional to
L(n)/L[err] and Lt being the total | ength of the tape and L(n) being
ei ther the |engt?00Hr eady used or e residual length of the 15 tape,
where n is an integgr and 1 < n < p4q in that in an approximtion the

cal cul ated ratios K(n) are floxi mated to by an at |east quadratic
function in dependenice on n andEfhgdt ot al playing time is determ ned

froma constant Ain the funghi B E(n) = X + A n + B.n2 + ...) thus
obt ai ned. 2.150 - 22 z4AEHet hod as claipgd in CE

characterised in thgt the cops i d i ¥t he
member in the functifon whichgg 1 A et hod
as claimed in Claimfl, 2 or B =Hhecond
nmeasurenent the revdl ution tEfeg]of: S e dedl Ebdi] di sc are
measur ed dugh@g N revol i pisEs 2a| B B Bihi leh [Eptfad 48] nor e
slowy for each rd¥qi utiofjoftt bilsk o7 Kdefddbdciiotd |l BT B FY A
met hod as clainmed in i Ar B, gghaijaiebi sEd £ ks oy il t he
second neasurenent tjhe Guil] B EldEd el B BEbwel o] tihe B ddl e of
t he tape. S. SAEHE ROt A ] CEx - i R R B 3 or 4,
characterised in that Hubdt 64 B4t ED K of rigsdangg] t o

L ( n) / L[ er r ] an d t 5% "p| . : 20 QR o ors. oc, ] e riese. E:E:: :::::

2 3 l 5 E:,f: &5 -.‘-: 1 ::i: 3
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FIG.1



playing tine of the tape is deternined by multiplication of the determ ned

total playing tine WO 96/ 12283 PCT/

by K(n). W%%G.n” . A method as clained in any 0;1@91?)49 /?(%359
preceding Cains, characterised in that Nis larger than 49.

A nmethod as clainmed in Claim6, characte;z7§p inthat Nis an odd 5
‘nunber . - 8. A net hod | ai med in any one of the

precedi ng d ai ns, characterlsed in that to determ ne whether the
inserted cassette i#1a s Mely smal | hub
di aneter or conpaﬁatlveTy | arge hub di amet er ' e first nmeasurenent
the sum of sqyares i s conpared W a thresholld value, in that
when this sumis foundjto be at one 10~ side of the thrjeshold value in the
range of values of the|suma first o8l ue for the hub di aneter of the
hubs in the cassette i9 used for e calculation of thg cassette-specific
constant, in that if tHe valuef the sumis found to e at the other side
of the threshold val ue o tassette-specific constjants are cal cul at ed,
i.e. one for the first A" of the hub dianeter and one for a second
val ue of the hub di anet Hn thbt in the second neasur he.ratio 15
é}a one tine
for the one val ue of o e ime for

Kis also calculated tV

the other value of the coK ﬂwnt K@(Nnmu t he vaLueg of the two
cal cul at ed cassette- speC|f|c constants are conpared with a value range, in
that the cassette-specific constant relating to conparatively small hubs is
used for the second measurenent if this constant value is within the
val ue range, and in that the cassette- speC|f|c 20 constant relating to
conparatively |arge hubs3+g bk gy—rasurenent if this
constant-value is within t . A net hod
of determ ni ng whet her efte inserted a magnetic-tape

W | 19
DetectHounter]={>H 20
MlcrnprocessorT Buffer |
Dele‘ctorHl:t;umer l=\-'>- Display
15 7 ' 21

X

FIG.4



récordi ng and/or reproduci ng apparatus is a cassette acconmpdated in a
cassette adapter, the magneti c tape being noved between a t ape sSpoo
coupl ed to WO9/E2283ecel disc and a tape spool 25 coupled to @&?ﬁ'& eeI
di sc, characterised in that the revolution times of the first and t he
second reel disc are neasured and a paraﬂgﬁi i s derived which corresponds
to the sum of the squares of the rev ion times, the value of the
parameters is conpared Wi D and a second threshol d val ue, the

first threshold val ue bEI‘ gg@gg me second t hreshol d val ue, in
[ 3 cassette not accommvpdated in a

that the cassette is idén

cassette adapter if 30 the vaI e of the paraneter is larger than the first
threshol d val ue and the @qggﬂgpggg entified as a cassette
accomobdated in a cassetje value of the paranmeter is snaller
t han the second thrgs qﬁ&nfakve |n hat if thg~Vs

paraneters |ies between tihr eshol d val u e cassette can be
identified as a cassette @ m-dated or - yofmodated in a
cassette adapter by conpafi i S one anot her

WD 96/ 12283 "DERLNE i f it ps a cassette
accommodated in A tDURSTANT Alc

A nmet hod as cl ai '
is set to rew ndi
di sc are measur eg
and, if this is
noved beyond t he
measur enent in accordance

a2 flag is s
-cterlsedl

t he appar at us
he second reel

| ag has been set
+apdd has been
de, the

-‘therVVQtPtvg asdert al ned

ascertalned 5

===t e val ue of the
paranmeter is found to be 2l g f ast
re-wi nding is not al Akt hod as cl ai ned
in Caim9, characterised in gt i f [thesyal ue of the parameter is
found to be larger than th@EjsuﬁfMgw7reshold val ue the cassette-specific
constant is

|
n=1 }—— 62
1
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Ty Jp for  |—866 7
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1 ] n=neld
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cal cul ated in accordance with the first nmeasurenent in the nethod as
claimed in daim1l and subsequently the second neasurenge* !§ @ﬁgried
Qut . R0 96/12283 A device for determning the tot [H* §9 g tine
of a magnetic tape 15 accommpdated in a cassette in a nmagnetic-tape
recordi ng and/ or reproduci ng appar at us, Z77 magneti c-tape recording
and/ or reproduci ng apparatus conprising - afirst reel disc and a
second reel disc which can be coupled to two tape spools onto which

t he tape has been wound, - means for noving the magnetic tape, 20 -
means for measuring the Tevolution tines of the reel discs,

characterised in that the device conprises - means for carrying out a
first neasurenent while the tape is noved with a known tape speed, and

- nmeans for carrying out a second neasurenent, 25 in that the means for

carrying out the first neas nprise means for
‘deriving a paraneter whichfcokrgapgndy-Ligg the sum off t kg ARQUAT €398
of the revolution tines of \{he.reel dgrscs, —_ ans for
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30 specific constant are adapted to use a first value for the hub dianeter
of the hubs of the cassette when this sumis found to beﬁ:g.}lg G i de
of the ot hewowbiz28dol d value in the range of val ues of % nd in
that the derivation neans are adapted to derive two cassette- - specific
constants for the first value of the hubﬁj'qurret er and for a second val ue of
t he hub dianeter if the value of th mis found to be at the other
side of the other threshold val ue, WO 96/ 12283

- PCT/ 1 B95/ 00829 the derivation neans for deriving the ratio K(n) are
adapted to calculate the'ratio K two times for at |east one.
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constant, in that the means for car @ out the second neasurenent
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threshol d value, the first threshold value being | arger than the second
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setting a flag if it is accommbdated in a cassette adapt er. 22.
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times of the first 30 and the second reel disc when the apparatus is set to
rew ndi ng and detecti on neans have been provided to detect whether the
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has been noved erqd e tape and, if this is the case, to
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4 Tltle:7METHOD OF AND DEVICE FOR DETERMINING THE TOTAL PLAYING TIME OF A TAPE

(57) Abstract

A method of and a device for determining the total playing time of a magnetic

tape accommodated in a cassette (1) in a magnetic-tape recording and/or reproducing TAPE TRARSPSMT

WITH KROWK

apparatus, for example a video recorder of the helical-scan type. The tape (4) is VELOEITY (v)

moved between a tape spool coupled to a first reel disc (2) and a tape spool coupled to '
a second reel disc (3), two measurements being carried out. In the first measurement e |
the tape is moved with a known tape speed. The revolution times (Ti, Tr) of the :

first and the second reel disc are measured in this first measurement and a parameter § ’wm.ﬂ

is derived which corresponds to the sum of the squares of the revolution times. A rebar el el

cassette-specific constant (3) is derived from this parameter and the known tape
speed. In a second measurement the revolution times of the first and the second u

reel disc are measured during N revolutions of one of the two reel discs for each

revolution of this reel disc. For each revolution a ratio K(n) is calculated from

the revolution times thus determined and the cassette-specific constant, K(n) being

proportional to L(n)/L: and L. being the total length of the tape and.L(n) being either

the length already used or the residual length of the tape, where n is an integer and

I £ n £ N. In an approximation the N caiculated ratios K(n) are approxnmamd to

by an at least quadratic function in dependence on n and the total playing time is
determined from a constant A in the function (l((n) X + An + Ban? +..) thus

obtained. .
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