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-1 -4 PROCESS AND DEVI CE FOR RECOGNI SI NG TAPE CASSET] . (P05 2
PLAYI NG TI MES The invention relates t¢ 18<SmefiFed N

~de¥i ce for recognition of cassettes, such as differenfERLAREY of
VHS video nmagnetic tape cassettes for exanple for recordln% nd/ or
repl ayi ng infar s@i/io®e, A having a recording MSR/AFRI4/MW1IX e for m
of tape and having different pl dyi-ng tines. Al t hough

magneti c tape cassettes for television
Method and device for recognition of tape cassettes

having different playing times

The invention relates to a method and a device

5 for recognition of céssettes, such as different types

of VHS video magnetic tape cassettes for example, for

recording and/or replaying information, having a

recording medium in the form of tape and having
different playing times.

10 Although magnetic tape cassettes for television
video recording and/or replay apparatuses, called video
recorders in the following text, are externally of the.
same size, they can nevertheless have different playing
times. For example, for VHS video recorders there are

15 standardized tape cassettes having a total playing time
of 30 minutes (E 30), 60 minutes (E 60), 90 minutes (E
90), 120 minutes (E 120), 180 minutes (E 180), 195
minutes (E 195), 210 minutes (E 210), 240 minutes (E
240) and 300 minutes (E 300) which - as is illustrated

20 in the following table for these various cassette types
- are implemented wusing two different reel core
diameters Dy and three different tape thicknesses d or
tape thickness ranges. In addition to these tape
cassettes, there are also two further tape cassettes,

25 which are intended to camcorders and have a playing
time of 30 minutes (EC 30) and 45 minutes (EC 45),
which are smaller externally and, as is known, can also
be played in a video recorder by means of a so-called

adaptor cassette.
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vi‘deo’r ecor di ng and/ or repiiayshedpAaMREnEpRedcal | ed vi deo recorders in

thg'follow ng text, are ext sane size, they can
nevert hel ess have different ﬂ times. For exaﬂﬁge~“+pf~VHS~v+peo
recorders there are s pe cassettes HaWlwgHEET $AS BEEN |

playing time H 904f8d3@ minutes (E 30), 60 minutes (E|60), 8BPLACEDt es (

90), 120 mnutes (E 120), 180 m nutes (£2180), 195 m nutes (E 195),
210 minutes (E 210), 240 mnutes (E 240) and 300 m nutes (E 300)
which - as is illustrated in the follow ng table for these various

cassette types - . are inplenmented, using two different reel core
di ameters Dferr] GTFHPeEYB f ferent t pé“TZicknesses d éﬂ {ret) t ape

t hi ckness ranges. In Bd30tion to theske d ape0.o cassettes? there are al so

two further tape cassgtigs, i reas ntended- to ¢ orders and
have a pl ayi ng ?lérr(g of 30 rn'\rll\/{t}'tt'}s?J (%'E%OS@) and 45 m n%?‘és (EC 45),

which are smaller exterd@lly and, ast?.® Kn@fn0 can also 62 be played in
a video recorder by meang of a so-calded, 0.0 adaptor casggtte.

E 180 17.0 + 20.0 26
E 195 ' 17.0 + 20.0 26
E 210 . 15.1 & 16.1 26
E 240 15.1 + 16.1 26
E 300 12.5 + 13.0 26
EC 30 17.0 + 20.0 26
EC 45 15.1 + 16.1 26

For type recognition of such tape cassettes, it

is known, for example from European Patent Application

5 EP-A-0 216 260, for the instantaneous circumference of

both tape reels, formed by the respective reel core and

its instantaneous tape quantity, to be determined at a

predetermined tape drive speed via a measurement of the

time of revolution of the tape reels in order then to

10 identify the cassette type used by forming the sum of

the squares of the two instantaneous tape reel

circumferences, with this sum subsequently being

compared with a corresponding comparison value range

which is provided in a comparator. The method is based

15 on the sum of the respective area of the two tape reels

' being constant at any winding time. However, this

method is unsuitable for unambiguous type recognition

of tape cassettes having different playing times, in

which the sum of the squares of the two instantaneous

20 tape reel circumferences would overlap because of the

different tape thickness d, such as cases where a E 180

or E 210 is used, for example, as well as in cases
where a E 195 or E 240 is used.

It is furthermore known for the respectively

25 used cassette type to be identified via a determination

of the tape running time. Although this method, which
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d (err]m Derr] (mm E 30
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E 60 17.0 + 20.0

oy O

26 E 180 17.0 ZFHIQ SHEET HAS BEENR
H790/090.2 26 E 210pppiACED 15
26 E 240 -3 - 15,1 Wle-d 2

12.5 + 13.0 26 EC 30 17.0

i@6based on an ek@c45measuremenfiSof thé. rape thicknes26
d, also allows reliable indicator results in cases

where an E 180 or E 210 and an E 195 or E 240 are used,

a time of several minutes is required, however, for
this purpose before the respective cassette type 1is

identified.

It is thus the object of the invention to
shorten the time for a reliable <cassette-type
indication in particular of all the tape cassettes
which are used in a VHS video recorder.

This object is achieved by the features
specified in Claim 1 and Claim 5. Advantageous
developments of the invention are described in the
respective subclaims.

The invention is based on the knowledge that,
by interpretation of the tape thickness and tape
quantity or tape length of the recording medium, even
those cassettes can be distinguished and can thus be
determined in the case of which the sum of the squares
of the two instantaneous tape reel circumferences would
entirely or partially overlap because of different tape
thickness and tape length. In principle, one
measurement for the tape thickness and one measurement
for the tape quantity or tape length are in each case
logically linked to one another for this purpose.

As a result of the fact that the respective
cassette type can be recognized by logically linking
these two different characteristic features, it is not
necessary to determine these features exactly, which
fact is used according to the invention for
considerable [sic] faster tape identification of tape
cassettes. A relatively rough determination of the tape
thickness and/or the tape quantity of the recording
medium is thus sufficient to be able to carry out a
corresponding clasgification of the tape thickness or
tape quantity predetermined by the respective cassette
‘standard.

In addition, the method according to the
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For. type recognition of such ta e Gas et e% I's known, for exanple

ce516 260, for the instantaneous

from'Eur opean Patent Appli caft °°t
ci rcunference of bot h tape ml by the_r t+ve-reetgore
and 5 its instantaneous tape e det er frifRISAdSAEETaHAS BEEN

predeterm ned tapsAdova speed via a neasurenent of [the R;PLMJEﬁE of
revolution of the tape reels in order t-hen 4o | dentfy—the CasSsette
type used by form ng the sum of the squares of the two instantaneous
tape reel 10 Ciirrvtaﬂn‘i@hemﬁe,-s,the idiantklies thaguit sahseguénplymebebdg

conpared with correspandi ari so value r I gk .
provided in a ?:E&ﬁoa‘?’%ﬁ“%’rq‘.e'T n;ﬁ%xtj T%gb%écé%‘:mn on e_ts%\rlt\?ofggfhélt
respective arealesfidehe winicch aps memivided anyway for a recorder, for
determining the tape running time.
5 The invention is explained in more detail in

the following text in an exemplary embodiment and with

reference to the drawing, in which:

Fig. 1 shows a schematic block diagram of a preferred

10 exemplary embodiment;
Fig. 2- shows a flow diagram of the sequence of the
method according to the invention in a circuit .

arrangement according to Fig. 1.

15 Fig. 1 shows a schematic illustration of a tape
cassette 1 which is inserted into a recording and/or
replay apparatus and has a recording medium 2, which is
wound two on [sic] reel cores 3 and 4, with an outline
functional block diagram for the tape cassette type

20 determination according to the invention. Depending on
the transportation direction of the recording medium 2,
the two reel cores 3 and 4 can be driven via a shaft
11; 12 which is driven by a motor 13; 14. Each reel
core 3; 4 1is coupled to a pulse transmitter 15; 16.

25 Each pulse transmitter 15; 1s, which preferably
produces an output pulse Ti; T, after each revolution
of the associated reel core, is electrically connected
to a measurement circuit 17; 18, called the first
measurement circuit 17 and the second measurement

30 circuit 18 in the following text.

In order to record and/or replay information,
the recording medium 2 is driven at a constant speed
between the unwinding tape reel 5 and the winding-up
tape reel 6. Driving in this case takes place in a

35 known manner by means of the capstan shaft 8, which is
driven by a regulated drive motor 7, with the aid of a
tape pinch roller 9. A tachogenerator 10, which is
connected both to the first measurement circuit 17 and
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shorten th® ®peed dforthey recerding emeditumelt andypa the other hand
are used for measurement of the instantaneous
revolution time or of the instantaneous tape reel

circumference of one reel core and/or of the other reel
core by measuring the number of tacho pulses T¢ between
for

10 two pulses Tj; Ty of the pulse transmitter 15; 16,

example for determination of the tape thickness, tape
length, cassette type and/or remaining playing time of .
the recording medium 2. The is
dimensioned such that several hundred tacho pulses T¢
 when the

a

tachogenerator

15 are produced per reel core revolution

recording medium 2 is being driven. Alternatively,

another frequency

constant-frequency signal from
generator in the apparatus can be used instead of the
tacho pulses T to measure the instantaneous revolution
20 time or the instantaneous tape reel circumference of
one reel core and/or of the other reel core.

the embodiment,

first measurement

the
essentially

exemplary
17, which
composed of a counting circuit, forms together with the

In preferred

circuit is

25 pulse transmitter 15 and the tachogenerator 10 as well
as a memory circuit 21 a measuring device 20 by means
of which a change in the circumference of the unwound
tape reel 5 is measured after at least one reel core
revolution as a measure of the tape thickness of the
the respective tape
based the

30 recording medium 2. In this case,

reel circumference measurement is on

following relationship (1):
dc X n T e —
f

c

U=kx
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i ndi cation in particular of all the tape cassettes which are used in a

VHS vi deo recorder. 35 This object is achieved by the
features specified in Caiml and Caim5. Advan

devel opnents of the invention are described in the e3Pt HAS BEEN
subcl ai ns. H 50/080 A - 3- REPLACED The
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t hi ckness and t ape This Sheet Has Been Repla
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de = diameter of the capstan shaft 8,

5 fo = number of tacho pulses T¢ for one revolution of

the capstan shaft,

k = measured number of tacho pulses T¢ for one
complete revolution of the tape reel or reel core.
10 .
Alternatively, as is indicated by the dashed
line 19, a change in the circumference of the wound-up .
tape reel & can, of course, be measured, as a measure
of the tape thickness.
15 The output of the measurement circuit 17 is
connected via the memory circuit 21 to a first input of
a first computation device 22. Furthermore, the output
is connected directly to a second input of the first
computation device 22. A further connection exists from
20 the output of the measurement circuit 17 to a first
input of a second computation device 31 which is
assigned to a second measurement device 30 which, as
will be described later, is used to determine the tape
quantity or the tape length of the recording medium 2.
25 The number of tacho pulses Tc or the time for at least
one reel core revolution can be stored in the memory
circuit 21.
The number of tacho pulses T¢ or the time for
preferably one reel core revolution is determined and
30 stored in the memory circuit 21, first of all, in a
first measurement in order to determine the change in
the circumference of the unwound tape reel 5 or of the
wound-up tape reel 6 after at least one reel core
revolution as a measure of the tape thickness of the
35 recording medium 2. The difference between the stored
number of tacho pulses T¢ or the time for one reel core
revolution and the number of tacho pulses Tg or time
for one reel core revolution of a subsequent reel core
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AU=(k, —kl)xdc (2)

c

10 . The tape thickness results from the
circumference change in accordance with the following

relationship (3):

AU

= —— 3
2xAnxmw (3)
15
The meanings of the symbols which have not yet
been explained are as follows:
AU = circumference change of a tape reel
20
d = tape thickness,
kj = number of tacho pulses T¢ of a reel core
revolution measured in a first measurement,

25
| ko = number of tacho pulses T¢ of a subsequent reel
core revolution of the same reel core measured in

a second measurement,

30 An = number of reel core revolutions between the first

measurement and the second measurement.

The tape thickness d can in this case be

determined more precisely the more frequently a

35 difference measurement of tacho pulses T¢ is carried
out and/or the greater the difference ky-kj is between



t ape f:]_uantity predet er mi ned by—the Tespectivé cassette st andar d.
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the invention in a circult ar'rangenment accor |ng to
of tacho pulses per revolution of the capstan sha;t 8,

can be achieved, for example, by a relative large

5 number of reel core revolutions between the first

measurement and the second measurement.

However, it is not necessary to determine the
tape thickness d accurately for the cassette-type
determination according to the invention. According to

10 the invention, only as many reel core revolutions An
are used for difference formation ky-k; of tacho pulses
Tc as are absolutely essential for it to be possible to.
classify the recording medium 2 of a tape cassette 1 or
just to distinguish between the tape type classes. In
15 the case of a VHS video recorder having, for example, a
capstan shaft 8 with a diameter d. = 3.52 mm and having
a number f, of 360 tacho pulses Tc per revolution of
the capstan shaft 8, just five revolutions of a reel
core successively are sufficient to be able to use the
20 difference kpy-k; between tacho pulses T¢ then formed to
distinguish definitively and thus to be able to
determine to which of the tape thickness ranges
17-20 pm, 15.1-16.1 um or 12.5-13.0 pm the recording
medium 2 of a tape cassette 1 whose cassette type is to
25 be determined must be assigned. Such tape thickness
ranges are in each case based, as is known, on a
tolerance band, which is predetermined by standards,
with respect to a discrete wvalue, also called the
nominal value, for a tape thickness d. The respective
30 evaluation of to which tape thickness d or which of the
abovementioned tape thickness ranges the respective
difference kp-k; between tacho pulses T¢ should be
assigned is in each case carried out after evaluation
of the respective difference ky-k; by means of
35 comparison value ranges which are stored in the first
computation device 22 and <contain corresponding
comparison values, for example an upper and lower limit
value, for in each case one tape type class or for one
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tape thickness range. As the result of the evaluation,
an output signal which characterizes the respective
tape thickness d is supplied from the first computation
device 22 to an evaluation c¢ircuit 40, which is
connected to the indicating device 41 of the apparatus
and by means of which, according to the invention, the
respective cassette type <can be determined by
evaluation of the output signal, which characterizes
the respective tape thickness d, and an output signal,
which characterizes the respective tape length, of the
second measurement device 30 and of the second
computation device 31 respectively.

The second measurement device 30, by means of
which the instantaneous circumference of the two tape
reels 5 and 6 is measured, comprises the first
measurement circuit 17, the second measurement circuit
18, which essentially is 1likewise composed of a
counting circuit, the tachogenerator 10 and the two
pulse transmitters 15 and 16, the output signals of the
two pulse transmitters 15 and 16 being used to measure
the number of tacho pulses T¢ per revolution of the two
tape reels S5 and 6. The output of  the second
measurement circuit 18 is connected to a second input
of the second computation device 31. The second
measurement device 30 uses the output signals of the
two pulse transmitters 15 and 16 and the tacho pulses
Tc of the tachogenerator 10 to form output signals
which correspond to the instantaneous circumference of
the two tape reels 5 and 6, and supplies these output
signals to the second computation device 31. In the
second computation device 31, the sum of the square of
the instantaneous circumference of the two tape reels S
and 6 is formed from the output signals of the second
measurement device 30 and is supplied to the evaluation
circuit 40 in order to determine the tape length.

The tape length L of the recording medium 2 of
a tape cassette 1 can be characterized on the basis of
the following relationship (4), by the sum of the

“ Iﬂg and/ or repl ay apparat us
I

11; 12 which is driven by a notor

wound two on.[sic] reel cores 3

THES SHEﬁ'ﬁR§S§ENE
e

es
13;



10. core 3; 4 is coupled to %mPEA %ag PR tcter 15; 16. Each puI se

transmtter 15; 16, which produces
associ at ed EE HAbsthN
CIFCUIt 17; 18 BEPUACEDt he

Tlerr]; T2 after each revolut|
first 15 neastdr20be8o %lrcwt 17 and the second nEasuremert

electrlcally connect ed

circuit 18 in the follow ng text. - 10 - In order to record and/or
replay information, the recording medium2 is driven at a constant
speed bet wegwaxrde ofnviibeli Agstapbaneels 5 camdumifieranadi - uph@0 twaape

reel 6. Drivipg,in.dlis £asgtakes place in a known manner by neans of
t he capstan sha 8, which is driven by a regulated drive notor 7, with
the aid of a tape pinch roller 9. A tachogenerator 10, which is

connected both to the first rreaszprze;rmﬁt+¢yrZCU|t 17 and 25 to the second
measurenment circuit 18, is coupre @dpstan shaft 8. The

tachogenerator 10 produces tacho gﬁlses Tc at the sane interval, which
are on t he 2one hand used for detection of the instantaneous
drive The meanings of the symbols which have not yet

been explained are as follows:

L = tape length of the recording medium of a tape
10 cassette,
2
Us =square of the instantaneous circumference of the

tape reel 5,

2
15 Us = square of the instantaneous circumference of the
tape reel 6,
2
Ue < square of the circumference of the reel core 3 or
4.
20

However, it is not necessary to determine the
tape length L accurately for the determination of the
cassette type according to the invention. The
determination of the tape length L is thus 1likewise

25 carried out by evaluation of the output signal of the
- second computation device 31 using comparison value
ranges which can be stored, for example, 1in the
evaluation circuit 40. Each of these comparison value
ranges contains comparison values, for example an upper

30 and a lower limit wvalue, for in éach case one of the
tape length ranges which, as is known, are likewise
based on a tolerance band, which is predetermined by
standards, with respect to a nominal value for the tape
length. An unambiguous statement on the tape length or

35 the tape length range is, however, in this way possible
only for those tape cassette types which have no
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deternmination of the tape thickness, -tape- | engt h, cassette type and/ or
remai ni ng playing tine of t he recording medium 2. The
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Tlerr] ar & Proguicet P S L nE O st SUYNE R MRRurdelGence of the
tape reels 5 and 6. However, this at the same time also

means that it would be possible to distinguish a E 195

5 or E 210 VHS tape <cassette, which will appear
commercially at a later point in time, from the E 240

and E 180 tape cassettes respectively (and vice versa
of course) only by determining the tape length L,
which, as results from the abovementioned relationship

10 (4), 1is predicated on knowing the exact tape thickness
d in -addition to the sum of the square of the
instantaneous circumference of the two tape reels 5 and
5 and the sum of the square of the two reel core
circumferences U2. In contrast, in the case of the

15 cassette type determination according to the invention,
whose flow chart is illustrated by way of example in
Fig. 2, neither accurate determination of the tape
length L nor accurate determination of the tape
thickness d is necessary.

20 The invention also covers, of course, cassette
type determination of the smaller EC 30 and EC 45
cassette types used in camcorders. As already mentioned
initially, these cassettes are played with the aid of
an adaptor cassette which drives the winding-up tape

25 reel core via a drive system., In consequence, a tape
length measurement and a tape thickness measurement are
obtained for these cassette types, which measurements
are not identical to the corresponding tape length
measurement and are not identical to the corresponding

30 tape thickness measurement in the case of a normal
cassette having the same tape thickness but are greater
in proportion to the step-up factor of the drive
system.

In this context, it should be mentioned that

35 the individual blocks 17, 18, 21, 22, 31 and 40 are
used for better wunderstanding of the invention.
Normally, individual blocks or a plurality of these
blocks are combined in an integrated circuit, which can
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5 In order that an optimally short determination

time for the cassette type can always be ensured, since

a plurality of reel core revolutions are used for the
tape thickness measurement according to the invention
and the time for the cassette type recognition is thus

10 essentially determined by the tape thickness
measurement, a circuit 50 can be provided, which
compares the number of tacho pulses T¢ per revolution.
of the two reel cores 3 and 4 with one another and
decides on the basis of the comparison result that the

15 tape reel having the respectively smaller circumference
is in each case used to measure the tape thickness d
for the cassette type measurement.

Fig. 2 shows, in a flow diagram, the logic

. sequence of the method according to the invention for

20 cassette type determination. This comprises essentially
a routine which is composed of a plurality of decision
steps 200 - 204, for the evaluation of results of the
tape thickness measurement according to the invention,
a further routine, which is logically linked with this

25 routine, with decision steps 300 - 303, in order
together with the measurement results of the tape
length measurement according to the invention to be
able to determine the respective cassette type of a
tape cassette 1.

30 The cassette type determination is carried out
as follows: at the start of the cassette type
determination process, the measurement circuits 17 and
18 and the contents of the memory circuit 21 are set to
the value 0. The counting of tacho pulses T¢ for the

35 cassette type determination according tc the invention
is then started. A question is asked in block 200 as to
whether, in the case of a measurement which represents
a tape thickness, this is a tape thickness of the
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cassette type E 300. If this 1is the case, it is

possible immediately to indicate the cassette type,

namely E 300, on the basis of the fact that only the

E 300 has such a tape thickness (12.5 to 13.0 um). If

5 the measurement is not the tape thickness of the E 300

cassette type, a question is asked in the subsequent

block 201 as to whether this measurement corresponds to

the tape thickness (15.1 to 16.1 um), which both the E

240 cassette type and the E 210 cassette type have, as

10 well as the small EC 45 cassette type which is used in

camcorders. If this is the case, a question is asked in

block 300 as to whether the tape length measurement.

result is the tape length of the E 240 cassette type.

If this is the case, the E 240 cassette type is

15 indicated as the result of the evaluation of the tape

thickness measurement result and tape length

measurement result. However, if the tape length

measurement does not correspond to the tape length of

the E 240 cassette type, a question is asked in block

20 301 as to whether the measurement corresponds to the

tape length of the E 180 cassette type. If this is the

case, the E 210 cassette type is indicated, since such

a tape cassette on the one hand has the tape thickness

of the E 240 cassette type and on the other hand cannot

25 be distinguished from the E 180 cassette type in terms

of the area occupied by the two tape reels and reel

cores. If the question in block 301 does not lead to a

result, then the measurement process for cassette type

determination according to the invention can be

30 repeated at 1least once and, in the event of non-

identification, can be indicated as the evaluation
result "unknown" or a symbol having the same meaning.

If the evaluation of a tape thickness

measurement in block 201 produces a negative result, a

35 question 1is asked in block 202 as to whether the

measurement corresponds to the tape thickness (17.0 to

20.0 um) which is used in the E 180, E 150, E 120,

E 90, E 60 and E 30 cassette types and the smaller



30 Kk = nmeasured nunber of T,Lsasql Hasdl i SSiaced L€ 1] foOr one

cqnpl ete revo
‘Al ternatively,
ci rcunference
as a neasure

measur enment ci
first input of

10

15

20

25

30

35

ution of the tape ﬂgﬁ core.
as is indicated l'ine 19, T
of the wound-up 3 mﬁ can, of coyr .@“§ gﬁnﬂé@u?

H 90f08beat ape thi ckness. The odtput 0FPLAGED

rcuit 17 is connected M a the nenory circuit 21 to a

EC 30 cassette type used in camcorders. If this is the
case, the first question is as to whether the tape
length measurement corresponds to the tape length of
the E 240 cassette type. If this is the case, the E 195
cassette type is indicated, since the areas occupied by
the two tape reels and reel cores of the cassette types
E 240 and E 195 can admittedly completely overlap in
the worst case, but the E 240 cassette type has a
different tape type class from that determined. If the
question result according to the block 302 is negative,
then further questions, which are represented by a
block 303, are asked to determine whether the tape.
length measurement corresponds to an E 180, E 150, E
120, E 90, E 60 or E 30 cassette type and, if the
result is positive, the respective E 180, E 150, E 120,
E 90, E 60 or E 30 cassette type is indicated. If, in
contrast, a question result according to block 303 is
negative, then the method according to ‘the invention
for <cassette type determination can likewise be
repeated at least once and the confirmation of negative
evaluation results can be indicated as an "unknown"
indication or as a symbol having the same meanings.
However, 1if the question result according to
block 202 is negative, a question is subsequently asked
in block 203 as to whether the tape thickness
measurement corresponds to the tape thickness (17.0 to
20.0 pum), enlarged by the step-up factor, of the
smaller EC 30 cassette type used in camcorders. If the
evaluation result according to block 203 is positive,
the EC 30 cassette type is indicated. If, in contrast,
the evaluation result is negative, a further question
is asked according to block 204 as to whether the tape
thickness measurement corresponds to the tape thickness
(15.1 to 16.1 um), enlarged by the step-up factor, of
the smaller EC 45 cassette type used in camcorders. If
this evaluation result is positive, the EC 45 cassette
type is indicated. 1If, in contrast, the evaluation
result according to block 204 is negative, the method



a first conputation device 22. Furthernore, the output i s connected
directly to a second input of the first conput ati on device 22. A
further connection exists from t he out put of the SHT 1
17 to a first H5 hzgﬁé of a second conputation devi cal@% %&?ﬁ&%%ﬁﬁ
assigned to a se08 aBurenent device 30 which, as IEPEA descii bed
later, is used to deternmine the tape -~ lXyuantity or the tape |ength of
the recordi ng nmedi um.?2. The nunber of tacho pulses Tc or the tinme for
at least 10 oRESPERFNLoret? evdihet | oinvanthienst ofed i Ncfee EAOr \type
circuit 21. determinadin e e Ofe Sy c f i for
preferably one ﬁ&é gore rev | ution i 515 deterpn%{.!nzl%%as-ﬁ['d O_%rce g&%rgﬁ it%’et he
memory circuit 215°71Vet SPRARRCIPR areggltfris neemfiwmeht inaordére to
deternine the chedirated as the ciruakAbRhencen@{ cdbokinupund, tape fgel 5

or of the s having the same meaning.
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wound-up tape reel 6 after at |least one reel core revolution as a

measure of the tape thickness of the recordi ng . =

di fference between the stored 20 nunber of tacho gﬁgtgﬁgéngégﬁﬁgNtine
for one reel core revol ution and the nunber _w“”ﬁ BY 1c gr ti
for one reel cBr80/R§8IAtion of a subsequent reel core “revol utton of

the sane reel core is formed in a first 16 - conput at i oriThpISbeeida Beah Repl

first conputation device 22, 25 from which difference
ci rcunference change and [sic] iBadimen determi ned
conput ati on process in accordance with the follow ng rela
(2): 30 [err] - The | t ape t hi ckness results
from the L. Method for determination of the cassette type
of a cassette (1), which contains a recording medium
5 (2) in the form of tape, for recording and/or replaying

information using an apparatus having a measurement
device for measuring the tape thickness and the tape
length of the recording medium (2) and for producing a
control variable for indicating the cassette type or
10 for initiating cassette-type-dependent functions of the
apparatus, characterized by thé following steps:

a) a value (d) for the tape thickness is determined.

in a first step,

b) a value (L) for the tape length is determined in a
15 second step,
c) the sought cassette type is determined in a third

step, by logically linking the value (d) for the
tape thickness and the wvalue (L) for the tape
length (L).

20 2. Method according to Claim 1, characterized in
that the tape thickness of the recording medium (2) is
determined only sufficiently accurately that the
recording medium can be classified, using the tape
thickness measurement, in terms of the tape type class

25 predetermined by standard.

3, Method according to Claim 1 or 2, characterized
in that the tape thickness measurement and the tape
length measurement of the [lacuna] are carried out at
the same time.

30 4. Method accor&ing to one of the preceding Claims
1 - 3, characterized in that the tape reel (5, 6)
respectively having the smaller circumference is in
each case used for measurement of the tape thickness
for the cassette type measurement.

35 5. Device for determination of the cassette type
of a cassette (1), which contains a recording medium
(2) in the form of tape, for recording and/or replaying
information, having a measuring device (20) for

U w
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measuring the tape thickness and having a measuring
device (30) for measuring the tape length of the
recording medium (2), characterized in that ap
evaluation circuit (40) isg provided, by means of which
the cassette type can be identified by logically
linking a measurement which characterizes the tape
thickness and a measurement which characterizes the
tape length.

6. Device according to Claim 5, characterized in
that a circuit (50) is provided, which compares the
number - of pulses (Tc) per revolution of the two reel

cores (3, 4) used for tape thickness measurement and/or .

tape length measurement with one another and decides in
accordance with the comparison result that the tape
reel (3, 4) respectively having the smaller
Circumference is in each case used for measurement of
the tape Ehickness for the cassette type measurement.

Wi

[ L s by



[err]‘U = circunference change of a tape reel 5 d tape thickness,

k1 = nunber of tacho pulses Tc of a reel core sur ed
in a first measurenent, 10 k[err] = nunber of tacHSHEEESHAR BERN | of a
subsequent reel core revolution of the sane reel REPLACEBRAsSUred in
a second measufe®@f®80 215 [err]n = nunber of reel TOrETEVOIUTTOMNS

bet ween the first measur enent and the second neasurenent.

The tape thickness d can in this case be

Abstract

Method and device for recognition of tape

cassettes having different playing times.

For recorders such as VHS recorders, for
example, there are cassette types which, although

externally identical, can differ, however, in terms of .

the playing time. Identification of the respective
cassette type is time-consuming and can be subject to a

certain amount of uncertainty. It is thus the object of .

the invention to shorten the time for reliable
cassette-type indication, in particular of all tape
cassettes which are used in a VHS videorecorder.

The respective cassette type is determined by
linking a measurement characterizing the tape thickness
to a measurement characterizing the tape length or the
tape quantity, in an evaluation circuit (40) which
produces an output signal which represents the
respective cassette type and is fed to the equipment
display device (41), in order to indicate the cassette

type.
In particular for VHS recorders.

Fig. 2
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deterhined nore precisely the nore frequently a 20 difference

measur enent of tacho pulses Tc is carried out andlor e
di fference k2-kl is between tacho pul ses Tc from } R&STSHEET MBSt fent
and t he second neasurenent, which, with a predetef m ne®EpUKIESr of
tacho pulsgéjhasougvolution of the capstan shaft 8, 2 cam—be——achireved,
for exanple, by a relative |arge nunber of reel core revol utions
bet ween the first measur enent and 1t4|3 second neasurenent .

However, it is not necessary to determne the tape thickness d
accurately for the cassette-type 30 determ nation according to the

I nvention. According to he i ngentiong only
revolutions [err]n are ed for diffefence f
pul ses TC as are absolute esgenti for it
classify the recoqdin

di sti ngui sh between el t

recorder having, for e E CapSTeT_si
3.52 nm and havi ng :_}~’\1§J 8

B lLasses l

heet Has Been Replaced

i



a nunber fc of 360 tacho pul ses Tc per revol ution of t he capstan shaft

8, just five revolutions of a reel cor eTHIgcSIesSi Nad Brew
suffi g t able to use the di fference k2-k[rr] m@tach
pul se?%et/h%e?‘or med to di stinguish definitively b |l e
to determne to which of the tape thickness ranges 5 17-20
[err]m 15.1-16.1 [err]mor 12.5-13.0 [Fgr]mthe recordi ng medi um 2
of a tape cassette 1 whose cassette typg

Tape thickness measurement Tape length measurement Cassette type
(Result)

200 E 300
Y
201 @ E 240
300
No . No
Yes
. E 210
301
: No
4 : Unknown
Yes Yes
202 E 195
302
" "~ E180
E150
E120
E090
' E060
303 E030.
)[ Unknown
Yes
203 ,] EC 30
No
Yes ¥ .
204 » EC45
_ No L e
Fig.2 E— M. onicaown
This Sheet Has Been Rep
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be det'erm ned nust

case based, as isjkno tol erance band, which is gr

standards, 10 wi m@@ﬂﬁ@ﬂﬁ to di screte value, also Jc Ilgg ﬂégeﬁw

nom nal val ue, for a tap Sthlck evial jua® Mom-bf“ 1’

whi ch tape thickness ££§£ﬁe$? x =52 oned tapd thickness
ranges the respective LﬁDHEh!&EFTﬂﬁHWH between tajcho pulses Tc
should . be 15 assigned is in each case carried out after evaluati-en-——f—
the respective difference k2-k[err] by]ﬂeans of conpari son val ue ranges

whi ch are stored in the finvehtion celgudsaticom mkhode and2a damdcecont ain
correspondingeo, (GAERAILSAN B! UbfeckQs SXARR! 857 sRagand bouer |t

for In eac
t hi ckness rangé. VAS vhdep eBapRelic taPSezASPRtitss, for e¥AmBle puf©si gnal
whi ch charact eetaesidde 5:&5/pﬁct|z@1aymt;apantfhmkae@xs d hsviuppl aed from

the first %Oﬂ?§%°f lgﬁ dgeV|c§h2%: i%rﬁva% atL%Q%C|r%p|%a39ngmhlch IS

20 value

connec

4602+ -9

e(}lag agsiroyedpESueh tape thickness rangeg P[KCEMEN%&”*_;Y

case one tape type class or one

|ng deV|ce r &t
different playlng times.

Although magnetic tape cassettes for television
video recording and/or replay apparatuses, called video
recorders in the following text, are externally of the

10 same size, they can nevertheless have different playing
times. For example, for VHS video recorders there are
standardized tape cassettes having a total playing time
of 30 minutes (E 30), 60 minutes (E 60), 90 minutes (E
90), 120 minutes (E 120), 180 minutes (E 180), 195

15 minutes (E 195), 210 minutes (E 210), 240 minutes (E
240) and 300 minutes (E 300) which - as is illustrated
in the following table for these various cassette types
- are implemented wusing two different =reel core
diameters Dp and three different tape thicknesses d or

20 tape thickness ranges. In addition to these tape
cassettes, there are also two further tape cassettes,
which are intended to camcorders and have a playing
time of 30 minutes (EC 30) and 45 minutes (EC 45),
which are smaller externally and, as is known, can also

25 Dbe played in a video recorder by means of a so-called
adaptor cassette.

Cassette type d (pm) Dp (mm)

E 30 17.0 + 20.0 62

E 60 17.0 £ 20.0 62

E 90 17.0 + 20.0 62

E 120 17.0 £ 20.0 26

E 180 17.0 = 20.0 26

E 195 17.0 = 20.0 26

E 210 15.1 * 16.1 26

E 240 15.1 # 16.1 26

E 300 12.5 £ 13.0 . 26

s - EC 30 17.0 £ 20.0 26
This Sheet Has Been Replaced EC 43 15.1 £ 16.1 26

(]
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and by means of which, according to the invention, the reﬁ

cassette type can be determ ned by eval uati on of

CEMENT SHEET

signal, which characteri zes the respective tape thicknegsid, and an

out put signal, 30 which characterizes the respective tape lfe

second nmeasurenent device 30 and of the gecond conput at ijo device 31
respectively. The second ,neasurenent. devi ce 30, lby means of

whi ch t he inst ant aneou§°Ei FREFEIEIEE S3P1t RE FHich t SRS é?)assi’eeréle§ 8¢ and

gtdh) §EF it

6

is measured, isorgowses forhexampist from Heaspeanefdtaitr Applitatibhe second
measur ement Ci ig@Uial o 2161860Wicch eRSCOhERhhYadsodd ke smeQuResedrof a

counting circuit, the tachogenerator 10 and the two pul se transmtters
15 and 16, thetﬁﬁﬁpﬁﬁpglﬁﬁ% S ofoqmgd by the respective reel core and

its instantaneous tape quantity, to be determined at a

predetermined tape drive speed via a measurement

of the

time of revolution of the tape reels in order then to

identify the cassette type used by forming the

sum of

the squares of the two instantaneous tape reel

10 circumferences, with this sum subsequently
compared with a corresponding comparison value

being
range

which is provided in a comparator. The method is based

on the sum of the'respective area of the two tape reels

being constant at any winding time. However, this
15 method is unsuitable for unambiguous type recognition
of tape cassettes having different playing times, in
which the sum of the squares of the two instantaneous

tape reel circumferences would overlap because

of the

different tape thickness d, such as cases where a E 180
20 or E 210 is used, for example, as well as in cases

where a E 195 or E 240 is used.

It is furthermore known for the respectively
used cassette type to be identified via a determination

of the tape running time. Although this method,

which

25 is based on an exact measurement of the tape thickness

d, also allows reliable indicator results in

cases

where an E 180 or E.210 and an E 195 or E 240 are used,
a time of several minutes is required, however, for

this purpose before the respective cassette t
30 identified.
It is thus the object of the invent

ype is

ion to

shorten the time for a reliable cassette-type

indication in particular of all the tape cassettes

which are used in a VHS video recorder.

35 This object is -achieved by the features

specified in Claim 1 and Claim 5. Advantageous

developments of the invention are described

respective subclaims.

in the
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transnmi'tters 15 and 16 being used to neasure t he nunber oﬁe H@ﬁ@fﬂﬂﬁﬁﬁé-

Tc per revolution of the two tape reels 5 and 6. THe{ output of
the second measurenment circuit 18 is connected to a sedorld &ApSEr i3/ of
the second conputation device 31. The second measur enent} devi ce 30 uses

the output sig

nal s of the two pul se #ransnmtters 15 and {16~ ano The

et e e S A i o e

tacho pul ses Tc ofrhde; fAGRagenarsatytsetl dd 1 Mk Qo Rty e.SltCHEJ\J s
whi ch correspogd to the instantanequs circunference, of 10 e two tape
reel's 5 and 6, 2Xnd 8LpRIEE ERBsebut bt tap%3|§ﬁéF§n?85th%“ CoHE

conput ation de
t he square of
and 6 is fogne

10

15

20

25

30

35

vuept8dy ¢én tape lenggtood t;knerpuead;rd)lmgjewd:lemel exdre sum of
ah?séh%ahgéééég a@?x‘?”ﬁec'd %H%ﬁ?&%’d Oéné hgahWenhlidaPed €el s 5

romthe output S|gna s of e second
determined in the case of which the sum of the squares

of the two instantaneous tape reel circumferences would
entirely or partially overlap because of different tape
thickness and tape length. In principle, one
measurement for the tape thickness and one measurement
for the tape quantity or tape length are in each case
logically linked to one another for this purpose.

As a result of the fact that the respective
cassette type can be recognized by logically linking
these two different characteristic features, it is not
necessary to determine these features exactly, which
fact 1is used according to the invention for a
considerable [sic] faster tape identification of tape
cassettes. A relatively rough determination of the tape
thickness and/or the tape quantity of the recording
medium is thus sufficient to be able to carry out a
corresponding classification of the tape thickness or
tape quantity predetermined by the respective cassette
standard.

In addition, the method according to the
invention has the advantage that it can be implemented,
for example, by minor modification outlay to a circuit
device, which is provided anyway for a recorder, for
determining the tape running time.

The invention is explained in more detail in
the following text in an exemplary embodiment and with
reference to the drawing, in which:

Fig. 1 shows a schematic block diagram of a preferred
exemplary embodiment;

Fig. 2 shows a flow diagram of the sequence of the
method according to the invention in a circuit
arrangement according to Fig. 1.



15, neasurenent device 30 and is supplied to the eval uati on

in order to determne the tape |ength. The tape {l dngtn Cofth

recordi ng medi um 2 of a tape cassette 1 can be characterizqg qﬂﬁrth

basi s of the following relationship (4), by the sum of jthe 8 square
t ape reel|s b—ard—6-

of the instantaneous circunference of the two

[err]

expl ained are as fol |l 8wg: 1 shows a scipmaltémgtihlestrdielarecds

a tape
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The neanings of the synbols which have ndt yet

cdATIRel €& which is inserted into a recording and/or
replay apparatus and has a recording medium 2, which is
wound two on [sic] reel cores 3 and 4, with an outline
functional block diagram for the tape cassette type
determination according to the invention. Depending on
the transportation direction of the recording medium 2,
the two reel cores 3 and 4 can be driven via a shaft
11; 12 which is driven by a motor 13; 14. Each reel
core 3; 4 is coupled to a pulse transmitter 15; 16.
Each pulse transmitter 15; 16, which preferably
produces an output pulse Tj3; Ty after each revolution
of the associated reel core, is electrically connected
to a measurement circuit 17; 18, called the first
measurement circuit 17 and the second measurement
circuit 18 in the following text.

In order to record and/or replay information,
the recording medium 2 is driven at a constant speed
between the unwinding tape reel 5 and the winding-up
tape reel 6. Driving in this case takes place in a
known manner by means of the capstan shaft 8, which is
driven by a regulated drive motor 7, with the aid of a
tape pinch roller 9. A tachogenerator 10, which is
connected both to the first measurement circuit 17 and
to the second measurement circuit 18, is coupled to the
capstan shaft 8. The tachogenerator 10 produces tacho
pulses T¢ at the same interval, which are on the one
hand used for detection of the instantaneous drive
speed of the recording medium 2 and on the other hand
are used for measurement of the instantaneous
revolution time or of the instantaneous tape reel
circumference of one reel core and/or of the other reel
core by measuring the number of tacho pulses T between
two pulses Tji; Ty of the pulse transmitter 15; 16, for
example for determination of the tape thickness, tape
length, cassette type and/or remaining playing time of
the recording medium 2. The tachogenerator is
dimensioned such that several hundred tacho pulses T¢
are produced per reel core revolution when ~the

been
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recording medium 2 is being driven. Alternatively, a
constant-frequency signal from another frequency
generator in the apparatus can be used instead of the
tacho pulses T¢ to measure the instantaneous revolution
time or the instantaneous tape reel circumference of
one reel core and/or of the other reel core.

In the preferred exemplary embodiment, the
first measurement circuit 17, which 1is essentially
composéd of a counting circuit, forms together with the
pulse transmitter 15 and the tachogenerator 10 as well
as a memory circuit 21 a measuring device 20 by means
of which a change in the circumference of the unwound
tape reel 5 is measured after at least one reel core
revolution as a measure of the tape thickness of the
recording medium 2. In this case, the respective tape
reel circumference measurement is based on the
following relationship (1):

U=kx%XT (1)
fc
where:
U = tape reel circumference

dc = diameter of the capstan shaft 8,

fo = number of tacho pulses Tc for one revolution of
the capstan shaft,

k = measured number of tacho pulses T¢ for one
complete revolution of the tape reel or reel core.

Alternatively, as is indicated by the dashed
line 19, a change in the circumference of the wound-up
tape reel 6 can, of course, be measured, as a measure
of the tape thickness.

The output- of the measurement circuit 17 is
connected via the memory circuit 21 to a first input of
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Uerr] .= square of the circunference of the reel core 3 or| rppiACEMEML SHEET

However, it is not necessary to determne the 5 tape |ength ery
for the determ nation of the cassette type according taq tiy_e;, w7
i nvention. The determ nation of the tape length L is tihys Pk‘Wi
carried out by evaluation of the output signal of the eqon

conput ati on device 31 using conparison-vlltue 10 ranges ich can be

stored, for axerrmlse, comﬁut&hﬁon dewd uat.i thr(tlhé@hlbt:e40thEaﬁht§ﬁt‘f hese
conparison val ue cont gins corrparl son val ues off or exngPI e an

S
upper and & Iowefl %18 WEFHELY £ 5P 1on 85O0 cd’é’é’u né ot *the 555 ¢ ape
| engt h ranges wemphtatbon sdsiicgen 22ar 8 fikeheésecdrmedtdaoadeshshst bremance
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varh I h nanbi nt_.on | engt h
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assigned to a second measurement device 30 which, as
will be described later, is used to determine the tape
quantity or the tape length of the recording medium 2.
The number of tacho pulses T¢ or the time for at least

10 one reel core revolution can be stored in the memory
circuit 21.

' The number of tacho pulses Tg or the time for
preferably one reel core revolution is determined and
stored in the memory circuit 21, first of all, in a

15 first measurement in order to determine the change in
the circumference of the unwound tape reel 5 or of the
wound-up tape reel 6 after at least one reel core
revolution as a measure of the tape thickness of the
recording medium 2. The difference between the stored

20 number of tacho pulses T¢ or the time for one reel core
revolution and the number of tacho pulses T¢c or time
for one reel core revolution of a subsequent reel core
revolution of the same reel core is formed in a £first
computation process in the first computation device 22,

25 from which difference the circumference change and
{sic] is then determined in a second computation
process in accordance with the following relationship
(2):

X

30 AU =(k, - k) % )

4

The tape thickness results from the
circumference change in accordance with the following
relationship (3): '

35
AU

= — 3
2xAnxrw ()_



the tape length range is, however, in this way possible . _only—$e6r
t ape cassette types which have no 20 overlap w th anothe RBEﬁ@EMéN¥
terms of the sum of the square of the instantaneous cijr nce of
t he tape reels 5 and 6. However, this at the sane ti %E

tap?

that it would be possible to distinguish a E 195 or
cassette, which wll appear 25 comAefctally at a |ater dgLan+n—++*mr—
fromthe E 240 andrke 1048 Gasegkl %§m58§9eamawleza& ngbwi g& ver sa

| eng

of course) onlﬁﬁbg determnjn he ta e L, —as—Tesur1s
fromthe aboveRERPi SRR FELA 8n§ﬁ|f)° °WS(4) i s predi cat ed on know ng the
exact tape thickness 30 d in addition to the sum of the square of

t he | nstanh%neog§réuﬂfgyggggegggh§g dde LR tapg reels 5 and 5 and
the sum of the square of the two reel core circunferences Uk[err]. In
contrast, i%h the case of the cassette type determ nation according to

the i nvent ion, &35 wheseHilckwesbart is illustrated by way of exanple in
Fig. 2, neither accurate determ nation of the tape
k; = number of tacho pulses T¢ of a reel core
revolution measured in a first measurement,
10 i
kp = number of tacho pulses Tg of a subsequent reel
core revolution of the same reel core measured in

a second measurement,

15 4dn = number of reel core revolutions between the first
measurement and the second measurement.

The tape thickness d can in this case be

determined more precisely the more frequently a

20 difference measurement of tacho pulses T¢ is carried

out and/or the greater the difference kp-kj is between

tacho pulses T¢ from the first measurement and the

second measurement, which, with a predetermined number

of tacho pulses per revolution of the capstan shaft 8,

25 can be achieved, for example, by a relative large

number of reel core revolutions between the first
measurement and the second measurement.

However, it is not necessary to determine the

tape thickness d accurately for the cassette-type

30 determination according to the invention. According to

the invention, only as many reel core revolutions 4n

are used for difference formation k2-kj of tacho pulses

Tc as are absolutely essential for it to be possible to

classify the recording medium 2 of a tape cassette 1 or

35 just to distinguish betweeﬁ the tape type classes. In

the case of a VHS video recorder having, for example, a

capstan shaft 8 with a diameter do = 3.52 mm and having

a number f, of 360 tacho pulseS'Tc per revolution of

the capstan shaft 8, just five revolutions of a reel
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accurate determination of the tape thEKﬁéEMEMfBHEET

The i nvention al so covers} gpfcourse:

EC 30 and EC 45 cassetit ¢ [
Tnit ' QP

As al ready mentioned initially, these ca$st

core via a drive system I n: consequence, a tape
core successively are sufficient to be able t

difference kp-kj between tacho pulses T¢ then formed to
distinguish definitively and thus to be able to
determine to which of the tape thickness ranges
17-20 pm, 15.1-16.1 um or 12.5-13.0 um the recording
medium 2 of a tape ‘cassette 1 whose cassette type is to
be determined must be assigned. Such tape thickness
ranges are in each case based, as is known, on a
tolerance band, which is predetermined by standards,
with respecf to a discrete wvalue, also called the
nominal value, for a tape thickness d. The respective
evaluation of to which tape thickness d or which of the
abovementioned tape thickness ranges the respective
difference kp-k; between tacho pulses T¢ should be
assigned is in each case carried out after evaluation
of the respective difference k2-k; by means of
comparison value ranges which are stored in the first
computation device 22 and contain corresponding
comparison values, for example an upper and lower limit
value, for in each case one tape type class or for one
tape thickness range. As the result of the evaluation,
an output signal which characterizes the respective
tape thickness d is supplied from the first computation
device 22 to an evaluation «circuit 40, which is
connected to the indicating device 41 of the apparatus
and by means of which, according to the invention, the
respective cassette type <can be determined by
evaluation of the output signal, which characterizes
the respective tape thickness d, and an output signal,
which characterizes the respective tape length, of the
second measurement device 30 and of the second
computation device 31 respectively.

The second measurement deﬁicé 30, by means of
which the instantaneous circumference of the two tape
reels S5 and 6 is measured, comprises the first
measurement circuit 17, the second measurement circuit
18, which essentially 1is likewise composed of a
counting circuit, the tachogenerator 10 and the two
pulse transmitters 15 and 16, the output signals of the
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| engt h neasurenent and a tape thickness neasurenent are

t hese ‘cassette types, which neasurenents are not identical [To The
correspondi ng tape length 10 neasurenent and are not identigal t:s)otm 1997
correspondi ng tape thi ckness neasurenent in the case of Ror ma

cassette having the same tape thickness Rut are greater In pcrt: o
to the step-up factor of the drive system 15 this
context, it shdll PWEemERersReBteFmtlS and p |brﬁ}|r\9| #3584 Bro 82T,

22, 31 and 40 atles numbusedffmcl’aetpt\ﬁrselsndgrpéanﬂémﬁldnhefl Ryentivon.

Nor rral | y;L i ndi vi I b qgks 5or a%dpl %r al ifhy of uttBSI? of Bhocks, gggdconbl ned
in an integrated circuit, cont &MPR control "Gircart or

m croconput er, W%&ﬁ@“t CléFuWhl é?l lﬁhéoni‘ﬁ"@"eﬁchc'ﬁ? oft éf—‘coflﬁelépk‘éwt
arrangenment s ofM tdhd he;e:caelucat:b@ﬁuﬂwlcﬁﬁ 4lvard the.openati Bgcdadi ce,

whi ch is not |Ileustur %I‘nggt divfg r38| Iusefsortlr'iehe Ssetstlggrfarldseroéh B an

optimally short et erm nat i on ype can a?ways be
ensured, since two pulse transmltters 15 and 16 and the tacho pulses

Tc of the tachogenerator 10 to form output signals
which correspond to the instantaneous circumference of
10 the two tape’reels 5 and 6, and supplies these output
signals to the second computation device 31. In the
second computation device 31, the sum of the square of
the instantaneous circumference of the two tape reels 5
and 6 is formed from the output signals of the second
15 measurement device 30 and is supplied to the evaluation
circuit 40 in order to determine the tape length.
The tape length L of the recording medium 2 of
a tape cassette 1 can be characterized on the basis of
the following relationship (4), by the sum of the
20 square of the instantaneous circumference of the two
tape reels 5 and 6.

2 l 2
I= U, +({:d”+2Uk 4)

25 The meanings of the symbols which have not yet

been explained are as follows:

L = tape length of the recording medium of a tape
cassette,
30
2
Us =square of the instantaneous circumference of the

tape reel 5,

2
Us - square of the instantaneous circumference of the

35 tape reel 8§,
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not necessa

tape length L accurately for the determination of the
cassette type according to the invention. The
determination of the tape length L is thus likewise
carried out by evaluation of the output signal of the
second computation device 31 using comparison value
ranges which can be stored, for example, in the
evaluation circuit 40. Each of these comparison value
ranges contains comparison values, for example an upper
and a lower limit value, for in each case one of the
tape length ranges which, as is known, are likewise
based on a tolerance band, which is pfedetermined by
standards, with respect to a nominal value for the tape
length. An unambiguous statement on the tape length or
the tape length range is, however, in this way possible
only for those tape cassette types which have no
overlap with another cassette type in terms of the sum
of the square of the instantaneous circumference of the
tape reels 5 and 6. However, this at the same time also
means that it would be possible to distinguish a E 195
or E 210 VHS tape cassette, which will appear
commercially at a later point in time, from the E 240
and E 180 tape cassettes respectively (and vice versa
of course) only by determining the tape length L,
which, as results from the abovementioned relationship
(4), is predicated on knowing the exact tape thickness
d in addition to the sum of the square of the
instantaneous circumference of the two tape reels 5 and
5 and the sum of the square of the two reel core
circumferences U,2. In contrast, in the case of the
cassette type determination according to the invention,
whose flow chart is illustrated by way of example in
Fig. 2, neither accurate determination of the tape
length L nor accurate determination of the tape.
thickness d is necessary. .
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measur enent according to the invention, a further routing, {Wgghses g7

logically linked with this 5 routine, with decision steps 3
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an adaptor cassette which drives the winding-up tape
reel core via a drive system. In consequence, a tape
length measurement and a tape thickness measurement are
obtained for these cassette types, which measurements
are not 1identical to the corresponding tape length
measurement and are not identicél to the corresponding
tape thickness measurement in the case of a normal
cassette having the same tape thickness but are greater
in proportion to the stép-up factor of the drive
system.

In this context, it should be mentioned that
the individual blocks 17, 18, 21, 22, 31 and 40 are
used for Dbetter wunderstanding of the invention.
Normally, individual blocks or a plurality of these
blocks are combined in an integrated circuit, which can
contain a control circuit or a microcomputer, by means
of which the interaction of the circuit arrangement
with the indication device 41 and the operating device,
which is not illustrated, is controlled.

In order that an optimally short determination
time for the cassette type can always be ensured, since
a plurality of reel core revolutions are used for the
tape thickness measurement according to the invention
and the time for the cassette type recognition is thus
essentially determined by the tape thickness
measurement, a circuit 50 can be provided, which
compares the number of tacho pulses T¢ per revolution
of the two reel cores 3 and 4 with one another and
decides on the basis of the comparison result that the
tape reel having the respectively smaller circumference
is in each case used to measure the tape thickness d
for the cassette type measurement.

Fig. 2 shows, in a flow diagram, the logic
sequence of the method according’ to the invention for
cassette type determination. This comprises essentially
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15 cassette type determ nation according to the invention

started. A question is asked in block 200 as to whet her, i
a measurenment which represents a tape thickness, this i t ape 597
t hi ckness of the cassette type E 300. If this is the cade,| i%0i8EBd?

possible imediately to indicate theg, cassette type,

on the basis of’the fact B t onlg t he E 300 h%ﬁ such _a I ckness
(12.5 to 13.0 [P e Fhich {feCompasfdemine iRt HKeCfaf

the E 300 . cxspet 280t yp@lia douesthenevalaskich i of t hesglixsegliente 25

bl ock 201 as t e %%{a‘%&ﬁ t rr n e

t hi ckness (15. %a‘?g tf%‘i&kﬁ%%% HE t a&:%orﬁwﬁergré tfe lgvmg%iéstggtte type
and the E 210 Gadd&thart \’]Béth%ﬁ/'e whgich 3-5 welgicgd Vhélghﬁ‘lil wEEn 4B ESisset t e

type which gs usedihe, wittancecdeisn |dtephi S308 the dse, ia quesdion is

asked in 30 bl %§Et§$9 -ttélo %gthﬂa ‘_{1 n{e%;ee ng@i% m%h%surtg %a resul t

Is the tape Ieng casset case, the
E 240 cassettelepgéhi gneasurpﬁgpg;ataggoaglpme tPes‘Eﬂ% éf‘VFhél‘éW/altGatl?ﬁbn of the

tape able to determine the respective cassette type of a
tape cassette 1.

10 The cassette type determination is carried out
as follows: at the start of the cassette type
determination process, the measurement circuits 17 and
18 and the contents of the memory circuit 21 are set to
the value 0. The counting of tacho pulses T for the

15 cassette type determination according to the invention
is then started. A question is asked in block 200 as to
whether, in the case of a measurement which represents
a tape thickness, this is a tape thickness of the
cassette type E 300. If this 1is the case, it 1is

20 possible immediately to indicate the cassette type,
namely E 300, on the basis of the fact that only the
E 300 has such a tape thickness (12.5 to 13.0 upm). If
the measurement is not the tape thickness of the E 300
cassette type, a question is asked in the subsequent

25 block 201 as to whether this measurement corresponds to
the tape thickness (15.1 to 16.1 um), which both the E
240 cassette type and the E 210 cassette type have, as
well as the small EC 45 cassette type which is used in
camcorders. If this is the case, a question is asked in

30 block 300 as to whether the tape length measurement
result is the tape length of the E 240 cassette type.
If this is the case, the E 240 cassette type 1is
indicated as the result of the evaluation of the tape
thickness measurement result  and tape length

35 measurement result. However, if the tape length
measurement does not correspond to the tape length of
the E 240 cassette type, a question is asked in block
301 as to whether the measurement corresponds to the
tape length of the E 180 cassette type. If this is the



t hi ckness neasur enent resul t and t ape | ength 35
result. However, if the tape length measur enent dopsyTot

correspond to the tape | ength of the E 240 cassette typeg, awqrgﬁﬁﬂﬂ@7is
asked in bl ock 301 as to whether the neasurement correspohds 16t he

tape length of  the E 180 cassette type- 13 t+his is the
REPLACEMVENT SH?'%E the. 210, cassett
cassette type-is |nd|cated si nce

tLte type 1? lndi%%ted
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esuEge E 210

has the tape: tﬁ;éﬁﬁ§5§assette on the one hand has the tape thickness
~  of the E 240 cassette type and on the other hand cannot

' be distinguished from the E 180 cassette type in terms

S of the area occupied by the two tape reels and reel

cores. If the question in block 301 does not lead to a

result, then the measurement process for cassette type

determination according to the invention can be

repeated at least once and, in the event of non-

10 identification, can be indicated as the

evaluation

result "unknown" or a symbol having the same meaning.

If the evaluation of a tape

thickness

measurement in block 201 produces a negative result, a
question is asked in block 202 as to whether the

15 measurement corresponds to the tape thickness (17.0 to
20.0 pm) which is used in the E 180, E 150, E 120,
E 90, E 60 and E 30 cassette types and the smaller
EC 30 cassette type used in camcorders. If this is the

case, the first question is as to whether the tape

20 length measurement corresponds to the tape length of
the E 240 cassette type. If this is the case, the E 195
cassette type is indicated, since the areas occupied by

the two tape reels and reel cores of the cassette types
E 240 and E 195 can admittedly completely overlap in
25 the worst case, but the E 240 cassette type has a

different tape type class from that determined. If the

question result according to the block 302 is negative,

then <further questions, which are represented by a
block 303, are asked to determine whether the tape

30 length measurement corresponds to an E 180,

E 150, E

120, E 90, E 60 or E 30 cassette type and, if the
result is positive, the respective E 180, E 150, E 120,
E 90, E 60 or E 30 cassette type is indicated. If, in
contrast, a questién result according to block 303 is

35 negative, then the method according to the invention

for cassette type determination can

likewise Dbe

repeated at least once and the confirmation of negative

evaluation results can be indicated as an

"unknown”

indication or as a symbol having the same meanings.
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question is as to whether the_tape

measur enent corresponds to

the tape Iengthe%ﬁluatl°PhéeEuéHOa€5§§€%%% g9p€l°FF £APs 1iSs RAfété¥8e, the E
195 the EC 30 cassette type is indicated. If, in contrast,

the evaluation result is negative, '‘a further question
10 1s asked accérding to block 204 as to whether the tape

thickness measurement corresponds to the tape thickness
{15.1 to 16.1 um), enlarged by the step-up factor, of

the smaller EC 45 cassette type used in camcorders. If

this evaluation result is positive, the EC 45 cassette

15 type is indicated. 1If, in contrast, the evaluation

result according to block 204 is negative, the method

according to the invention for cassette
determination can be repeated at least once and,

negative evaluation result is confirmed,
20 indicated as the T"unknown" indication or a
having the same meaning.

type
if the

can be

symbol
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device “for measuring the tape thickness and the tape

—

=)

length of the recording medium (2) and for producing a

control variable for indicating the cassette type or
10 for initiating cassette-type-dependent functions of the

apparatus, characterized by the following steps:

a) a value (d) for the tape thickness is determined

in a first step,

b) a value (L) for the tape length is determined in a
15 second step,
c) the sought cassette type is determined in a third

step, by logically linking the value (d) for the
tape thickness and the wvalue (L) for the tape
length (L) [sic].

20 2. Method according to Claim 1, characterized in
that the tape thickness of the recording medium (2) is
determined only sufficiently accurately that the
recording medium (2) can be classified, using the tape
thickness measurement, in terms of the tape type class

25 predetermined by standard.

3. Method according to Claim 1 or 2, characterized
in that the tape thickness measurement and the tape
length measurement of the recording medium are carried
out at the same time.

30 4. Method according to one of the preceding Claims
1 - 3, characterized in that the tape reel (5, 6)
respéctively having the smaller circumference is in
each case used for measurement of the tape. thickness
for the cassette type measurement.

35 5. Device for determination of the cassette type
of a cassette (1), which contains a recording medium
{2) in the form of tape, for recording and/or replaying
information, having a measuring device (20) - for
measuring the tape thickness and having a measuring
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casse (1),” which SSitains a recording medium

{2) in the form of tape, for recording and/or replaying

information using- an apparatus having a measurement

device for measuring the tape thickness and the tape

length of the recording medium (2) and for producing a

control variable for indicating the cassette type or

for initiating cassette-type-dependent functions of the
apparatus, characterized by the following steps:

a) a value (d) for the tape thickness is determined
in a first step,

b) a value (L) for the tape length is determined in a
second step,

c) the sought cassette type is determined in a third
step, by logically linking the value (d) for the
tape thickness and the wvalue (L) for the tape
length (L) [sic].

2. Method according to Claim 1, characterized in
that the tape thickness of the recording medium (2) is
determined only sufficiently accurately that the
recording medium (2) can be classified, using the tape
thickness measurement, in terms of the tape type class
predetermined by standard.

3. Method according to Claim 1 or 2, characterized

in that the tape thickness measurement and the tape

length measurement of the recording medium are carried
out at the same time.

4. Method according to one of the preceding Claims

1 - 3, characterized in that the tape reel (5, 6)

respéctively having the smaller circumference is in

each case used for measurement of the tape. thickness
for the cassette type measurement.

5. - Device for determination of the cassette type

of a cassette (1), which contains a recording medium

(2) in the form of tape, for recording and/or replaying

information, having a measuring device (20) - for

measuring the tape thickness and having a measuring
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sed in canctorders. |If this eval ua]tl resurt
posittve assette 15 type is indicated. If,{ i N @g@
the eval uatlon $ *result according to block 204 is negat Ve, t
according to the i nvention for cassette type
can be repeated at [east once and, if thegg - negative ev?l uatlon
is confirmed, devGaR Rgog i ndi cated, as  the kP p |£.u1 T ron
a synbol VI t arf%oﬁTeé‘ﬁFﬁ{jrmg the' tape  lengt
recording medium (2), characterized in that an
evaluation circuit (40) is provided, by means of which
- the cassette type can be identified by logically
5 linking a measurement which characterizes the tape
thickness and a measurement which 'characterizes the
tape length.
6. Device according to Claim 5, characterized in

that a circuit (50) is provided, which compares the

10 number of pulses (T¢) per revolution of the two reel

cores (3, 4) used for tape thickness measurement and/or

tape length measurement with one another and decides in

accordance with the comparison result that the tape

reel (3, 4) respectively having the

smaller

15 circumference is in each case used for measurement of

the tape thickness for the cassette type measurement.
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c). the sought cassette type is determined in a third b
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that ‘the recordi ng medium (2) camr e classified, using the tape
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HEdd TS InG Tark\BhAsSEPTES OF DIFFERENT
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PLAYING TIMES

The invention relates to a method and a device
for recognition of cassettes, such as different types
of VHS video magnetic tape cassettes for example, for
recording and/or replaying information, having a
recording medium in the form of tape and having
different playing times.

Although magnetic tape cassettes for television
video recording and/or replay apparatuses, called video
recorders in the following text, are externally of the
same size, they can nevertheless have different playing
times. For example, for VHS video recorders there are
standardized tape cassettes having a total playing time
of 30 minutes (E 30), 60 minutes (E 60), 90 minutes (E
90), 120 minutes (E 120), 180 minutes (E 180}, 195
minutes (E 195), 210 minutes (E 210), 240 minutes (E
240) and 300 minutes (E 300) which - as is illustrated
in the following table for these various cassette types
- are implemented using two different reel core
diameters Dp and three different tape thicknesses d or
tape thickness ranges. In addition to these tape
cassettes, there are also two further tape cassettes,
which are intended- to camcorders and have a playing
time of 30 minutes (EC 30) and 45 minutes (EC 45),
which are smaller externally and, as is known, can also
be played in a video recorder by means of a so-called
adaptor cassette.

Cassette type d (um) Dp (mm)
E 30 17.0 £ 20.0 62
E 60 17.0 = 20.0 62
E 90 17.0 £ 20.0 62
E 120 17.0 £ 20.0 26
E 180 17.0 = 20.0 26
E 195 17.0 £ 20.0 26
E 210 15.1 £ 16.1 26
E 240 15.1 + 16.1 26
E 300 12.5 * 13.0 26
EC 30 17.0 £ 20.0 26
EC 45 15.1 + 16.1 26



eval uation circuit (40) is provided, by nmeans of which the _cassette type

can be identified by logically 5 linking a neasurénged; arthiceh o
characterizes the tape t hi ckness and a measur enent uﬂ?@ﬂﬁJﬂ%H& SHEET
characteri’zes the t ape |ength. 6. Devi ce accgrding to O ai m
5, characterized in that a circuit (50) is provided, i ¢h dohpdves
the 10 nunber of pulses (T[err]) per revolution of the twp | cqre
(3, 4) used for tape thickness neasurenent and/or tapge length
measurenent with one another and decides in accor dance-wi-t-h-t.he

conparison result that the tape - Adet (3, 4) respectively havi ng
the smaller 15 circunference is_in each case used fQ®EPDROBVFETBRAEETOf
the tape thickness for the cassett8BBFBBCEeasurenent.

PROCESS AND DEVICE FOR RECOGNISING TAPE CASSETTES OF DIFFERENT
PLAYING TIMES

For recorders such as VHS recorders, for
example, there are cassette types which, although
externally identical, can differ, however, in terms of
the playing time. Identification of the respective
cassette type is time-consuming and can be subject to a
certain amount of uncertainty. It is thus the object of.
the invention to shorten the time for reliable
cassette-type indication, in particular of all tape
cassettes which are used in a VHS videorecorder.

The respective cassette type 1is determined by
linking a measurement characterizing the tape thickness
to a measurement characterizing the tape length or the
tape quantity, in an evaluation circuit (40) which
produces an output signal which represents the
respective cassette type and is fed to the equipment
display device (41), in order to indicate the cassette

St type.
In particular for VHS recorders.

Fig. 2




