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Method and device for recognition of tape cassettes

having different playing times

The invention relates to a method and a device
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.
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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 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,
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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Cassette type d (um) Dy {(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

For type recognition of such tape cassettes, it
is known, for example from European Patent Application
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
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
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
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
used cassette type to be identified via a determination
of the tape running time. Although this method, which
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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 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.
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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.

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
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.
Each pulse transmitter 15; 16, 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
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
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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 Ty; 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 revoiution. when the
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
composed 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):

d xn

U=kx (1) This Sheet Has Been

f° LT
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10

15

20

25

30

35

THIS SHEET HaS BEEN
REPLACED

- & - e et

H 90/080 A

This Sheet Has Been Repl

o e o cozemtine [T

de = diameter of the capstan shaft 8,

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.

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.

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
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.
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
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
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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revolution of the same reel core is formed in a first

computation process in the first computation device 22,
from which difference the circumference change and
[sicl] is then determined in a second computation
process in accordance with the following relationship
(2) :

AU=(k, —kl)xd‘xn (2)
f. _
. The tape thickness results from the

circumference change in accordance with the following

relationship (3):

AU

= — K]
ZxAnxrx )

The meanings of the symbols which have not yet

been explained are as follows:

AU = circumference change of a tape reel

d = tape thickness,

kj = number of tacho pulses T¢ of a reel core
revolution measured in a first measurement,

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

a second measurement,

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
difference measurement of tacho pulses T¢ is carried
out and/or the greater the difference ky-kj is between
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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,
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
determination according to the invention. According to
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
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
difference ky-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
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
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
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
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square of the instantaneous circumference of the two

tape reels 5 and 6.

_UP+UE w207

L
4dn

4)

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,

2
Us =square of the instantaneous circumference of the
tape reel 5,

2
Us = square of the instantaneous circumference of the
tape reel 6,
U2
k = square of the circumference of the reel core 3 or
4.

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
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
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
the tape length range ig, however, in this way possible
only for those tape cassette types which have no
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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 U2. 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.

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
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
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
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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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
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
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.

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
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
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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
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
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
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
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
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
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
question is 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
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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
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according to the invention for cassette type
determination can be repeated at least once and, if the
negative evaluation result is confirmed, can be
indicated as the "unknown" indication or a symbol

having the same meaning.
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1. Method 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 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 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
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).

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
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.

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.

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.



