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QU{6>%REMVNDING PROCESS AND DEVI CE FOR RECORDI NG TAPES %Qﬁﬁé§ Ebéntlon
relates to a nethod in accordance with the first part of c|$|n11 and al so
to a device in accordance with the first part of the first apparatus
claimthat is psosvioBabkeafier46a91yi ng out1the method i npeggerdansesyoth the
i n¥enti on.

The invention relates to a process according to
the precharacterizing clause of claim 1 and to an appara-
tus suitable for carrying out the process according to
the invention, according to the precharacterizing clause

5 of the first substantive claim.

In the recording of information, such as for
example digital data for data processing systems or
digital or analog data for sound or image reproduction
equipment, recording tapes which store the information

10 can be used. This may take place by magnetic, optical or
other processes known to a person skilled in the art.

In the use of the said recording tapes, they are
usually wound forward or back at various speeds. In this
respect, a distinction is often drawn between on the one

15 hand the speeds at which the information is read from the
recording tape. This comprises the so-called playback
speed and the so-called search.

Cn the other hand, given a suitable opportunity,
the playback tape is wound fast forward or back. If in

20 this case winding continues to the respective end, it is
referred to here as fast winding.

In the following, the invention is described with
reference to the fast winding of a video cassette. It
should however be pointed out that the invention is not

25 restricted to this.

The magnetic tape of a video cassette usually has
an end-of-tape marking, which takes the form of a trans-
parent tape, respectively a few centimeters from its two
ends. This marking is detected by a video recorder used,

30 which thereupon brakes a first reel, from which the
recording tape is unwound, and a second reel, onto which
the recording tape is wound, by means of a braking
device.

Since this braking takes place only with a

35 predetermined maximum retardation, it may be the case
that the tape comes up against the end stop at an exces-
sively high speed. This may result in tearing of the
tape. If, on the other hand, the braking takes place with
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5 to avoid the tape coming up against the end stop.
However, by restricting the winding speed to this
maximum speed, the winding takes quite a long time.
It is the object of the present invention to
realize winding of a recording tape in which, on the one
10 hand, Ehe time required for this, the so-called winding
time, is reduced and, on the other hand, the recording
tape to be wound is prevented from coming up against the
end stop at an excessively high speed.
This object is achieved in the case of the system
15 of the generic type, comprising the process according to
the invention and an apparatus suitable for carrying out
the process according to the invention, by the character-
izing features of claim 1 and by the characterizing
features of the first substantive claim, respectively.
20 According to the invention, first of all a set
value is determined for the end rotational speed, which
the first reel, i.e. the reel from which the recording
tape is unwound, is to have before its braking by a
braking device, which is controlled by an end-cf-tape
25 marking. This determination may take place, for example,
as a function of the braking action of the braking
device, and of the distance of the end-of-tape marking
from the actual end of the tape.
Furthermore, a set value for the deceleration
30 with which a rotational speed of the first reel is
decelerated to the end rotational speed is determined.
This may take place, for example, by the force with which
the second reel is driven, that is to say that reel onto
which the recording tape is wound, being reduced. This
35 may take place with consideration for the total mass cof
the recording tape, the reels, and other circumstances.
In order then to keep the winding time as short
as possible, the second reel is accelerated by a drive
motor to a maximum rotational speed and is usually,
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speed of the first reel is continuously increased, which
is caused by, inter alia, the fact that the circumference
5 of the recording tape to be wound up constantly

increases, but that of the tape to be unwound constantly

decreases.

To prevent the recording tape coming up against
the end stop at excessively high speed, the rotaticmnal

10 speed (W1l) of the first reel is increased to a maximum
rotational speed (Wm) for as long as the remaining
winding time is adequate to decelerate the rotaticnal
speed of the first reel toc a predetermined end rotational
speed (Wo) in accordance with a predetermined set value

15 for the deceleration (al).

Advantages of the system according to the inven-
tion are that, by virtue of the prompt initiation of the
deceleration, on the one hand the mechanical stressing of
the recording tape used is reduced and on the other hand

20 the ease of operation is increased.

If the winding time is determined from the number
of turns on the first reel at a given time, this has in
particular the advantage that the system according to the
invention also functions satisfactorily if recording

25 tapes with different tape lengths are used or if the
winding is started when part of the tape has already been
wound.

The number of turns at a given time can be
determined from the thickness of the recording tape, if

30 appropriate from the radius of a hub onto which the
recording tape is wound up and from the thickness of the
total recording tape on the £irst reel. This makes
possible a simple system for determining the number of
turns at a given time.

35 If existing sensors are used, and the process
steps £further specified in the claims are observed,
simple, inexpensive systems are realized.

Further features, advantages and details of the
invention are explained in the following exemplary
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transparent tape. This marking is detected by the video
2 “*recorder being used which thereupon brakes a first spool from which
the recording tape is being wound-off and al so a
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embodiments with reference to the drawing, in which:

Fig. 1 shows an exemplary embodiment of the apparatus
according to the invention;

Fig. 2 shows the flow chart of a first exemplary embodi-

5 ment of the process according to the invention;

Fig. 3 shows the variation over time of the winding speed
according to the invention;

Before describing the exemplary embodiments in
more detail, it should be pointed out that the blocks

10 individually represented in the figures serve only for a
better understanding of the invention. Usually, a few or
some of these blocks are combined intc units. These may
be realized using integrated or hybrid technology or as
program-controlled microcomputers, or as part of a

15 program suitable for controlling the latter.

It goes without saying that the elements [lacuna]
in the individual stages can also be configured
separately.

In the following, means and signal waveforms

20 having the same meanings are respectively provided in the
figures with the same reference symbols.

Fig. 1 symbolically shows an exemplary embodiment
of the apparatus according to the invention. Shown as a
detail are elements of a wvideo recorder or playback

25 device, in which a corresponding cassette is wound. Only
those means which are essential for an understanding of
the invention are represented.

An electronic control device 10 receives from a
first rotational-speed sensor 11 signals which represent

30 a measure of the rotational speed Wl of a first reel 12,
from which a recording tape 13 is wound onto a second
reel 14,

The first reel 12 is formed by a first hub l2a
having the radius Ro, and a residual amount 12b, which

35 contains N1 turns of the playback tape 13, which has a
thickness e, whereby the total thickness D1 of the

residual amount 12b becomes

Dl = N1 * e.
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first reel 12 from a second hub 14a, which in this
exemplary embodiment has the same radius Ro as the first
hub 1l2a, and a wound-up amount 14b having N2 turns, which
has the thickness D2:

D2 = N2 * e,

This gives the second total radius R2

R2 = Ro + D2.

The rotational speed W2 of the second reel 14 is
gsensed by a second rotational-speed sensor 15, which
emits corresponding signals to the electronic control
device 10.

The rotaticnal-speed sgensors 11 and 15 are
preferably such that digital markings which are provided
on a rotor (not shown) are sensed and used to conclude
the rotational speed. The rotational speed of one of
these rotors is linked to the rotational speed of the
associated reel 12 or 14, producing periods of time
between the individual markings which are inversely
proportional toc the reel speed under consideration.

The electronic control device 10 also receives
signals BE from an end-of-tape sensor 16, which detects
an end-of-tape marking of the recording tape 13. This
marking may be electrical, optical, magnetic ox the like
and the end-of-tape sensor 16 is designed accordingly.

The first reel 12 is connected to a first rotat-
ing device 17, which contains first driving means (not
shown), such as for example an electric motor including
the associated activation device, and also first braking
means (not shown). The electronic control device 10 emits
to the first rotating device signals M1, which activate
the said first driving means, and signals Bl, which
activate the said first braking means.

By analogy with the first rotating device 17, a
second rotating device 18 is provided with a second
driving means (not shown) and a second braking means (not

shown). These contain [sic] corresponding activation
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t he case of the
contained in the rotating devices 17 and 18, a single

driving means may be used, the driving effect of which is
5 directed by means of suitable deflecting means to the
reel 12 or 14 respectively to be driven.

The first driving means, or the said deflection
of the driving effect to the first reel 12, is necessary
for winding only whenever it is also to take place in the

10 gsecond direction, that is to say from the second reel 14

to the first reel 12. Such a winding operation proceeds
analogously to that described in more detail here.

Also provided is a memory 19, in which a sget
value relating to a maximum braking speed Wo, a value

15 relating to a maximum deceleration al, values e for the

thickness of the playback tape 13 and values for the
radius Ro of the hubs 122 and 14a are stored and which
emits corresponding signals to the electronic control
device 10. Alsc stored is a surface-area value g, which

20 is defined further below.

A reading head 20, which detects additional
markings impressed on the recording tape 13, may also be
additionally provided. As a result, corresponding sig-
nals, such as for example a "beginning-of-£film" identifi-

25 cation, can be emitted to the electronic control device

13, which thereupon instigates stopping during winding.

Two winding reels 21 and 22 serve for suitable
guidance of the recording tape 13.

The process according to the invention is now

30 explained with the aid of the flow chart of Fig. 2 and

the diagram cof Fig. 3.

Once a winding operation has been started in step
100, in step 101 the electronic device 10 reads in the
following values from the memory 19:

35 - the set value for the braking speed Wo, which the
first reel is to have before its braking by the
braking device,

- the maximum value for the deceleration al,
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- a value for the tape thickness e,



system defined in the prior art parts of the cl a‘lnETﬁl,eetMG&()RHPh@ﬂI ng of the
metshod in accordance with the invention and a de |tabl e for
carrying out the method in accordance with the |qmmﬂmﬂ“”mnh
chﬁar acterisi npSpPFOB6DE*AH*140391 -7 - :
- the surface-area value q, which depends on the total
surface area A of the tape 13 which is to be wound
and the tape 13 which is wound-up and also the
surface area of the hubs 12a, 1l4a, thus
5 @ = k * (R1%2 + R2?),
- the value Ro.

According to a £first version of this exemplary
embodiment, the said values stored in the memory 19 have
been determined at the works and correspond to average

10 values or critical extreme values which are obtained when
customary video cassettes are used.

In the case of further versions, these values can
be determined by the playback device used, on the basis
of a tape identification.

15 In step 102, the wvalues W1l and W2 are read in
from the rotational-speed sensors 11 and 15, respective-
ly.

From the variables read in, in step 103 a first

term 1 is calculated

20 (2 * al)/e * (R1 - Ro) (1)
In step 104, a second term is determined from:

" ow? - wo? (2)
The term (1) is a conversion of the expression

4 * ¢ * al * N1. (3)

25 The expression (3) is obtained from the following

fundamental equations:
dNl/dt = W1/(2 * =), (a)
which indicates the relationship between the variation
over time of the number N1 of turns on the first reel 12
30 and the rotational épeed Wl of the latter.
As a further fundamental equation, the following
is entered into the expression (3):
dwl/dt = - al, (b)
which indicates the relationship [lacuna] the variation
35 over time of the rotational speed W1 and the set value of
the deceleration al.
With introduction of the abbreviation
p = R1/R2 (e)

and taking into consideration
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claiml1 and the characterising part of the first apparatus claim It is
known from JP-A-1 008 540 to reduce the wi nding speed of a recording tape
towards the end of the tape in sufficient time as to prevent any excessive
tensil e | oadi pDglgh3cbe*aEen4dBAY t ape ingevery case. There, the criterion
for starting the reduction in speed is that of whether the nonentarily
detected tape speed has been R2aehpd*og haslnetpheéh exceeded by &d¥al ue

that is calcu&%gggxéggggggﬁ ?i?dfgidgftéhe period of rotation of the feed
spindl e and the tape speed.
2%al/e * (p*q/(1+p?)1/2 - Ro). (4)
Consequently, taking into consideration the
5 already mentioned definitions of the individual vari-
ables, the first term Tl in the form of (1) or (4)
represents a value for the winding time which is required
in order to decelerate the rotational speed of the first
reel 12 with the deceleration al to the predetermined end

10 rotational speed Wo.

In step 105, it is checked whether the first term
Tl is greater than the second term T2. If "yes", step 106
follows, where the rotational speed W1 of the first reel
12 is further increased. Following this, the process

15 leads to step 102, with the result that steps 102 to 105
are repeated.

If it is established in step 105 that the first
term Tl is not greater than the second term T2, there
follows a step 107, in which the rotational speed Wl of

20 the first reel 12 is reduced in accordance with the set
value of the deceleration al.

The effect of the process according to the
invention can be seen from Fig. 3, comprising Fig. 3a and
Fig. 3b. The rotational speed W1l of the first reel 12

25 initially increases up to a maximum value Wm and is
subsequently decelerated with the set deceleration al to
the value of the predetermined end rotational speed Wo.

Fig. 3b shows different profiles of the rota-
tional speed W1l. These may be caused, for example, by

30 different starting points for the winding.

It can be seen that the set deceleration al and
the end rotational speed Wo are always of the same
magnitude. The values of the maximum rotational speed Wm
vary, however.

35 In the case of a second exemplary embodiment, the
first term and the second term are transformed in such a
way that a calculation and the subsequent comparison can
be carried ocut as quickly as possible by the electronic

control device 10.
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It is known from US-A-4,478,376 to provide a respectjve.notor for driving
each tape spool for the purposes of w nding a nigeshest HasrBeeRedlreed t ape i n

the shortest possible tinme, whereby the two not o;lﬂ"“}l“lﬂﬂmnﬂll ed by neans

of pul se typepsl03¢BEfARM 403FCho generator. Fo of reducing
the tape speed there, the control of the notor occurs I n dependence on the
| engt h of tape wound-®idceisi ng an exactly predeterm ned wavef orm of the
control signals when a predeternm ned, nunpgfppf pul ses correspondi to a
predet ermi ned wound-off | ength of tape has been reached. In so doing, the
nonentarily reeepmesgverndmnght pmalier| thani de towRrrAndhed&Rd 1Rf £he | n

accordance W {081 ONEPLLDOn, 8 & CESIENGS FRdwe(d TR dpprdx i gildonal
speed is initially determ ned, this being
5 that
Rl =q * p, (e)
whereby the following is obtained from (4) an (2) as a
new first term T1l'
aT? (2*al/e* (g*p - Ro) + 1/dTo?) (5)

10 In this case, T = 1/Wl and To = 1/Wo.

The new first term Tl1l' according to (5) is then
checked as to whether it is greater than or less than the
new second term T2', which constantly has the value "1".

The corresponding process proceeds analogously to

15 the flow chart of Fig. 2, but "Tl1'" is to be entered
instead of "T1" and T"2'" [sic] is to be entered instead
of "T2".

A further speeding up of the calculation is
obtained in the case of a further exemplary embodiment.

20 The second driving means, which is contained in
the second rotating device 18, is rigidly connected to a
rotor (not shown), which includes digital markings which
have optical, magnetic or other characteristics and are
sensed by a suitable sensor.

25 The number of markings which are sensed within
one revolution of the first reel 12 lead [sic] to the
gignal FGl and the number of markings which are sensed
within one revolution W2 of the second reel 14 lead [sic]
to a signal FG2.

30 Since the second reel 14 is usually driven at the
maximum rotational speed of the second driving means, the
rotational speed of the reel 14 is constant, and conse-
quently so too is FG2.

The rotational speed of the first reel 12, on the

35 other hand, increases with decreasing first radius R1,
where

R1/R2 = FG1/FG2 = p (c")

The calculation of the new first term according
to (5) can be speeded up if constants are grouped

- 0 *:T-'-:_-:—n--«w-n—«-----w-._
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the value the first spool, i.e. the spool fromwhich the recording tape is
beisng wound of f, should have before it i s subjeqhisheti®lasiBdes Réplangl acti on by

a brake device which is controlled by neans of a _ ] rking. This
det er mi nat i onDSay 0BéDE*ARENL4d398 0r exanp®,- i n dq |

together, as for example

dT? * (K1 FG1 * X2) (5a)
where
Kl = 2%al * g/(e * FG2);
5 K2 = 1/dTo? - 2 * al * g * Ro/(e * FG2).

In addition, further usual approximations can be
carried out in the term (5) or (5a).

One version for both cited exemplary embodiments
takes intoc consideration the case in which a recording

10 tape 13 is used whose characteristic variables such as
thickness e, hub radius Ro, surface-area value g, etc.
deviate considerably from the values stored as the
average value in the memory 19.

It may then happen that the new first term (5),

15 (5a) becomes negative. Since the calculations are usually
carried out digitally, under certain circumstances there
is obtained a complementary value which is interpreted as
a high positive value, with the result that the enquiry
in step 105 produces "yes"™ and renewed acceleration takes

20 place during the deceleration phase.

This is avoided by a flag which prevents subse-
quent accelerationa being set upon initiation of the
deceleration phase, that is to say after the maximum
speed Wm has been exceeded.

25 It is also conceivable that an enquiry is made as
to whether the value of the term under consideration is
continually changing.

If the term under consideration becomes negative,
the winding operation takes place at constant speed Wo.

30 Further versions of the exemplary embodiments
presented may include at least one of the following
variants:

- for deciding whether acceleration or deceleration is
carried out, there serve instead of individual

35 values a multiplicity of values from which in each

case one corresponding average value is formed;

- hysteresis may be provided in the enquiry in step
105, thereby avoiding pronocunced hunting;

- the radii R1l, R2 may be determined by sensors (not
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4 the braking effect of the brake device and al so on ﬂheSﬁnﬁmaB&ﬁ
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such as for example the distance of the outer turn
from a reference point, or by measurements of
magnetic variables or other processes R1 and R2
[gic] known to a person skilled in the art;

- in the deceleration phase from Wm to Wo, the D
component of a PID contrecller used for the activa-
tion of the electric motor is changed in such a way
that overshooting is reduced to a great extent.

There is consequently presented a system, com-
prising a process and an apparatus suitable for carrying
out this process, which allows fast winding of a record-
ing tape from a first reel onto a second reel.

According to the invention, there is determined
an end rotational speed, from which the tape can be
braked by means of a braking device without excessive
mechanical locading.

Furthermore, there is determined a maximum set
deceleration, which is usually accomplished by reduced
activation of a driving means used (electric motor)
without use of the said braking device. This set deceler-
ation is chosen such that loop formation is avoided and
that bearing of the tape against sensors which detect
special marks, such as, for example the beginning of a
film on a video tape [lacuna].

According to the invention, the unwinding first
reel is accelerated for as long as the remaining winding
time is adequate for decelerating with the set decelera-
tion to the end rotational speed.

The remaining winding time is compared with the
required time by comparison of terms into which there are
entered along with the end rotational speed and the set
deceleration operational variables such as the radii of
the first reel and the second reel, the associated
rotational speeds and the like.

Also taken into consideration are variables which
depend on the type of recording tape used. These vari-
ables may either be stored as average values in a memory

o
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matters.
second spoo

first spool

Now in order to keep the winding tine as short as possi bl e,
Is accelerated up to a maxi num rot ati onal
not or and usual Iy, in dependence on the properties of the drive notor,
i s then mai nt AMYD3FDEMARY 140B481 onal spk2d- The rotational speed of the
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values which have been stored beforehand in a table can
be used, or else the corresponding wvalues can be
calculated.

By the system according to the invention, the
winding time required is greatly reduced in comparison
with known system [sic] (approx. 100 seconds for a 180
minute video tape). Furthermore, severe mechanical
loading of the recording tape is avoided and continuous
contact with a read head obtained.

By way of addition it should be mentioned that when
large hubs l1l2a, 1l4a are used, in the approximation for

equation (d) p in the denominator is set to "1".
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the first spool is increased up to a maxinumrotational speed (Wn for as

long as the remaining winding tinme is sufficient for decel erating,
accordance with a predeterm ned reference value for the de
t he rotati onaPS3/83§DE*2HK340BPEt spoot Xwn to a predeterm
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speed (W). -
Patent claims
1. Process for the fast winding of a recording tape

from a first reel onto a second reel, characterized in
that the rotational speed (Wl) of the first reel is
increased to a maximum rotational speed (Wm) for as long
as the remaining winding time is adequate to decelerate
the rotational speed (W1l) of the first reel to a prede-
termined end rotational speed (Wo) in accordance with a
predetermined set value for the deceleration (al).

2. Process according to claim 1, characterized in
that a value which represents a measure of the remaining
winding time is determined from the number of turns of
the recording tape on the first reel at a given time.

3. Process according to claim 2, characterized in
that the number of turns at a given time is determined
from the thickness (e) of the recording tape, from the
radius (Ro) of a hub of the first reel ontoc which the
recording tape is wound up, and from the thickness (D) of
the total recording tape on the first reel.

4. Process according to one of claims 1 to 3,
characterized in that the number of revolutions of a
rotor which rotates at a speed linked to the rotaticnal
speed (W2) of the second reel is sensed and in that the
remaining winding time is calculated from a first value
and a second value which are determined from the number
of revolutions of the said rotor during the pericds of
time in which the first reel and the second reel respec-
tively complete one revolution.

5. Apparatus for the fast winding of a recording
tape (13) from a first reel (12) onto a second reei (14),
characterized in that there are provided means 919%) which
receive operational values from sensors (11, 15, 16),
read out predetermined values (Wo, al, Ro, e, g) from a
memory (19) and, on the basis of calculations and compar-
isons, activate second driving means in such a way that
the rotational speed (Wl) of the first reel (12) is
increased to a maximum rotational speed (Wm) for as long
as the remaining winding time is adequate to decelerate
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5 The advantages of the systemin accordance with the invention are, in
one- respect, that the nechanical stress on the recording tape being used is
reduced by the timely introduction of the deceleration process and, in

anot her resped®9l/0OBEADErAH*24989Df use 4 S14 ncreased. If the winding tine

| s"determ ned fromthe nonmentary nunber of w ndings present on the first
spool, this h&bet tedpenadl sphaht G t dfit thhe fdystemeael aClkdr damce with

t he i nvention_ il NGt | o] V\/f‘t%lar rdi of
different |en }[édﬁlgeg%e g%ﬁg%ﬁééﬁr%?ﬁ%ﬁ%ﬁao% héb%\ngtrildi ng)pffggeggelgga%gét ed at
a time when paithof phedetgrmined set value for the deceleration (al).

6. Apparatus according toc c¢laim 5, characterized in
5 that the means (10) determine the number of turns at a
given time from the value of the thickness (e) of the
recording tape, from the value of the radius (Ro) of a
hub of the first reel onto which the recording tape is
wound up, and from the value of the thickness (D) of the

10 total recording tape on the first reel.
7. Apparatus according to one of Claims 5 or 6,
characterized in that there is provided a sensor which
senses the number of revolutionas of a rotor which rotates
at a speed linked to the rotational speed (W2) of the
15 second reel and emits a corresponding signal to the means
(10), which calculates the remaining winding time from a
first wvalue (FGl) and a second value (FG2), which are
determined from the number of revolutions of the said
rotor during the pericds of time in which the first reel
20 (12) and the second reel (14) respectively complete one

revolution.
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has al ready been wound on.

first spool .
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w ndings is thereby nade possi bl e. Ebaidactand econom cal systens ¢
i npl emented by utilising already avail able sensors and by taking into
consideration the further nethod steps indicated in the clains.
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Process and apparatus for the fast winding of a

recording tape

There is presented a system, comprising a process
and an apparatus suitable for carrying out this
process, which allows fast winding of a recording
tape from a first reel ontc a second reel. It is
intended in this case for the winding time to be as
short as possible and for mechanical stressing of
the tape and locp formation to be reduced.

According to the invention, an end rotational speed
is determined, from which the tape can be braked by
means of a braking device without excessive

mechanical loading.

Furthermore, a maximum set deceleration is deter-
mined, which is usually accomplished by reduced
activation of a driving means used (electric motor)
without use of the said braking device. This set
deceleration is chosen such that loop formation is
avoided and that bearing of the tape against sensors
which detect special marks, such as for example the
beginning of a f£film of a video tape ([lacuna].

According to the invention, the unwinding first reel
is accelerated for as long as the remaining winding
time is adequate for decelerating with the set
deceleration to the end rotational speed.

The remaining winding time is compared with the
required time by comparison of terms into which
there are entered, along with the end rotational
speed and the set deceleration, operational
variables such as the radii of the first reel and of
the second reel, the associated rotational speeds
and the like.
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Further features, advantages and the details of the invention wll be
explained in the follow ng enbodi nents with the hel p of the draw ng.
Therein Fig. 1. shows an e....bodinent of the device in accordance with

thf i nventi o9l /036DE*AE*140351 - 16 -

2.3 The system according to the invention can be used

with preference for the winding of video cassettes.

3. Fig. 2
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6 Fig. 2: the flowdiagramfor a first enbodi mrent of the met hod

I n "accordance with the invention; Fig. 3: the behaviour over tine of the
wi ndi ng speed in accordance with the inventiof—
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Before going into the description of the enbodinents in detail, it is

poimted out that the individual blocks illustrated in the Figures nerely
serve for a better understanding of the invention. Usually, individual ones
or ;several of these blocks are conbined into units.-—Fhese nmay be realised

u5|ng I ntegrated or hybrid technol ogy or as a programgco troIIed
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reference synbols in the Figures. Fig. 1 shows synbolically an enbodi nent
of«the device in accordance with the invention. Thereby, we are concerned
inoutline with the elenents of a video recorder or of a play- back

equi pnent in which an appropriate cassette has to be wound up. Only those
méans are shown as are essential to an understanding—of—the TTventi on. An
el ectronic control device 10 recegives froma first rgfatdQnabeesRGRLedseENSOr
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PROCESS AND APPARATUS FOR THE FAST WINDING OF
A RECORDING TAPE ‘

The invention relatea to a process according to
the precharacterizing clause of claim 1 and to an appara-
tus suitable for carrying out the process according to
the invention, according to the precharacterizing clause
of the first substantive claim.

In the recording of information, such as for
example digital data for data processing systems or
digital or analog data for sound or image reproduction
equipment, recording tapes which store the information
can be used This may take place by magnetic, optical or
other processes known to a person skilled in the art.

In the use of the said recording tapes, they are
usually wound forward or back at various speeds. In this
respect, a distinction is often drawn between on the one
hand the speeds at which the information is read from the
recording tape. This comprises the so-called playback
speed and the so-called search. '

On the other hand, given a suitable opportunity,
the playback tape is wound fast forward or back. If in
this case winéiné continues to the respective end, it is
referred to here as fast winding.

In the following, the invention is described with
reference to the fast winding of a video cassette. It
should however be pointed out that the invention is not
restricted to this.

The magnetic tape of a video cassette usually has
an end-of-tape marking, which takes the form of a trans-
parent tape, respectively a few centimeters from its two
ends. This marking is detected by a video recorder used,
which thereupon brakes a first reel, from which the
recoxrding tape is unwound, and a second reel, onto which
the recording tape is wound, by means of a braking
device.

Since this braking takes place only with a
predetermined maximum retardation, it may be the case
that the tape comes up against the end stop at an exces-
sively high speed. This may result in tearing of the
tape. If, on the other hand, the braking takes place with

s,if\

greater retardation, tape loops may occur. ?EEFéELL 5
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wi Ndimgs of the pray-back tape 13 which has a thickness e, [WREPEAGEMENT drrf7
totahmkmm&kmgsamﬁamgﬁdthe remai ni ng portion 12b anounts to

, the first total radius RlL anpbunts to 23 ﬁrﬁla~«—f
N second spool 14 is made up, anal ogously tjo‘t he ' #% s 7
spoo

d hub 14a which, 4n_this enbodiment, has .

Known embodiments restrict the winding speed or,
to be more precise, the rotational speed of the first
reel, for unwinding, to a maximum speed of such a value
that the retardation by the braking operation is adequate
to avoid the tape coming up against the end stop.

However, by restricting the winding speed to this
maximum speed, the winding takes quite a long time.

It is the object of the present invention to
realize winding of a recording tape in which, on the one
hand, the time required for this, the so-called winding
time, is reduced and, on the other hand, the recording
tape to be wound is prevented from coming up against the
end stop at an excessively high speed.

This object is achieved in the case of the system
of the generic type, comprising the process according to
the invention and an apparatus suitable for carrying out
the process according to the invention, by the character-
izing features of claim 1 and by the characterizing
features of the first substantive claim, respectively.

According to the invention, first of all a set
value is determined for the end rotational speed, which
the first reel, i.e. the reel from which the recording
tape is unwound, is to have before its braking by a
braking device, which is controclled by an end-of-tape
marking. This determination may take place, for example,
as a function of the braking action of the braking
device, and of the distance of the end-of-tape marking
from the actual end of the tape.

Furthermore, a set value for the deceleration
with which a rotational speed of the first reel is
decelerated to the end rotational speed is determined.
This may take place, for example, by the force with which
the second reel is driven, that is to say that reel onto
which the recording tape is wound, being reduced. This
may take place with consideration for the total mass of
the recording tape, the reels, and other circumstances.

In order then to keep the winding time as short

as possible, the second reel is accelerated by a drive

motor to a maximum rotational speed and is usually,
THIS &HEET HAS BEEN
Rti‘bxz"l F‘j




t he sane radius Ro as t he flrst hub 12a and a wound on qucnREPBACHMQqugg&t

a ndi ngs whi ch hé[@‘ g m:

e. From this, r the second total radius o A0

R2 = Ro + D2. I peed W2 of the second spogl lei?sf%%fﬁ%ﬁei
1

by a second rotatlonal speed sensor 15 which passes on appr optiate—si-gral
to the electronic control device 10.

dependent on the characteristics of the drive motor, kept
subsequently at this rotational speed. The rotational
speed of the first reel is continuously increased, which

is caused by, inter alia, the fact that the circumference
of the recording tape to be wound up constantly
increases, but that of the tape to be unwound constantly
decreases.

To prevent the recording tape coming up against
the end stop at excessively high speed, the rotational
speed (W1l) of the first reel is increased to a maximum
rotational speed (Wm) for as long as the remaining
winding time is adequate to decelerate the rotational
speed of the first reel to a predetermined end rotational
speed (Wo) in accordance with a predetermined set value
for the deceleration (al).

Advantages of the system according to the inven-
tion are that, by virtue of the prompt initiation of the
deceleration, on the one hand the mechanical stressing of
the recording tape used is reduced and on the other hand
the ease of operation is increased.

If the winding time is determined from the number
of turns on the first reel at a given time, this has in
particular the advantage that the system according to the
invention also functions satisfactorily if recording
tapes with different tape lengths are used or if the
winding is started when part of the tape has already been
wound.

The number of turns at a given time can be
determined from the thickness of the recording tape, if
appropriate from the radius of a hub onto which the
recording tape is wound up and from the thickness of the
total recording tape on the first reel. This makes
possible a simple system for determining the number of
turns at a given time.

If existing senscrs are used, and the process
steps further specified in the claims are observed,
simple, inexpensive systems are realized.

Further features, advantages and details of the

invention are explained in the following exemplary
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The ‘respective rotational speed sensors 11 and 15 are preferabﬁ@Plﬁ\ﬁlEMFWeﬁiE{T
{isic} that digital markings which agsit) r gredt-Tot-ot

are detected and "'ﬂ l' 7 7 FER 1857

embodiments with reference to the drawing, in which:

Fig. 1 shows an exemplary embodiment of the apparatus
according to the invention;

Fig. 2 shows the flow chart of a first exemplary embodi-
ment of the process according to the invention;

Fig. 3 shows the variation over time of the winding speed
according to the invention;

Before describing the exemplary embodiments in
more detail, it should be pointed out that the blocks
individually represented in the figures serve only for a
better understanding of the invention. Usually, a few or
some of these blocks are combined into units. These may
be realized using intégrated or hybrid technology or as
program-controlled microcomputers, or as part of a
program suitable for controlling the latter.

It goes without saying that the elements [lacuna]
in the individual stages can also be configured
separately.

In the following, means and =ignal .waveforms
having the same meanings are respectively provided in the
figures with the same reference symbols.

Fig. 1 symbolically shows an exemplary embodiment
of the apparatus according to the invention. Shown as a
.detail are elements of a video recorder or playback
device, in which a corresponding cassette is wound. Only
those means which are essential for an understanding of
the invention are represented.

An electronic control device 10 receives from a
first rotational-speed sensor 11 signals which represent
a measure of the rotational speed W1 of a first reel 12,
from which a recording tape 13 is wound onto a second
reel 14. . .

The first reel 12 is formed by a first hub 1l2a
having the radius Ro, and a residual amount 12b, which
contains N1 turns of the playback tape 13, which has a
thickness e, whereby the total thickness Dl of the
residual amount 12b becomes

D1 = N1 * e.
The first total radius Rl is consequently ob-
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8 ° conclusions can thereby be nade regarding the rotatio

rotational speed“‘}hmﬁﬁf‘ﬂm rotors is coupled to th

of the appertaini 14 whereby tine periods
rotational speed of the spools.

i ndi vi dual rmarki nversely proportional to t
recei ves S|gnals BE froman end of tape sensor
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y be electrical

electronlc contro
16 whi ch
of tape my. 4;& e recording tape 13. This marking
opti cal, nagne ic or the like and the end of t ape sensor
accordingly. Rl = Ro + D1.

The gecond reel 14 is formed analogously to the

first reel 12 from a second hub l4a, which

in this

exemplary embodiment has the same radius Ro as the first
hub 12a, and a wound-up amount 14b having N2 turns, which

has the thickness D2:

D2 = N2 * e.
This gives the second total radius R2
R2 = Ro + D2.

The rotational speed W2 of the second reel 14 is

sensed by a second rotational-speed sensor 15,

emits corresponding signals to the electronic
device 10.

The rotational-speed sensors 11 and
preferably such that digital markings which are
on a rotor (not shown) are sensed and used to

the rotational speed.

which

control

15 are
provided

conclude

The rotational speed of one of

these rotors is linked to the rotational speed of the

associated reel 12 or 14, producing periods

of time

between the individual markings which are inversely

proportional to the reel speed under consideration.

The electronic control device 10 also

receives

signals BE from an end-of-tape sensor 16, which detects

an end-of-tape marking of the recording tape 13.

marking may be electrical, optical, magnetic or

This
the like

and the end-of-tape sensor 16 is designed accordingly.
The first reel 12 is connected to a first rotat-

ing device 17,
shown),

which contains first driving means

such as for example an electric motor including

(not

the associated activation device, and also first braking

means (not shown). The electronic control device
to the first rotating device signals M1, which
the said first driving means,

activate the said first braking means.

By analogy with the first rotating device 17,

and signals Bl,

10 emits
activate
which

a

second rotating device 18 is provided with a second

driving means (not shown) and a second braking means (not

shown). These contain [sic]

corresponding activation




The first spool 12 is connected to a first rotating devifc
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driving means may be used, the driving effect of which is

directed by means of suitable deflecting means to the

reel 12 or 14 respectively to be driven.

The first driving means, or the said deflection
of the driving effect to the first reel 12, is necessary
for winding only whenever it is also to take place in the
second direction, that is to say from the second reel 14
to the first reel 12. Such a winding operation proceeds
analogously to that described in more detail here.

Alsc provided is a memory 19, in which a set
value relating to a maximum braking speed Wo, a value
relating to a maximum deceleration al, valueas e for the
thickness of the playback tape 13 and values for the
radius Ro of the hubs 1l2a and l4a are stored and which
emits corresponding signals to the electronic control
device 10. Also stored is a surface-area value g, which
is defined further below.

A reading head 20, which detects additicnal
markings impressed on the recording tape 13, may also be
additionally provided. As a result, corresponding sig-
nals, such as for example a "beginning-of-£ilm" identifi-
cation, can be emitted to the electronic control device
13, which thereupon instigates stopping during winding.

Two winding reels 21 and 22 serve for suitable
guidance of the recording tape 13.

The process according to the invention is now
explained with the aid of the flow chart of Fig. 2 and
the diagram of Fig. 3.

Once a winding operation has been started in step
100, in step 101 the electronic device 10 reads in the
following values from the memory 19:

- the set value for the braking speed Wo, which the
first reel is to have before its braking by the
braking device,

- the maximum value for the deceleration al,

- a value for the tape thickness e,
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- the surface-area value g, which depends on the total—
surface area A of the tape 13 which is to be wound
and the tape 13 which is wound-up and also the
surface area of the hubs 12a, 1l4a, thus

@ =k * (R1% + R2?),

- the value Ro.

According to a first version of this exemplary
embodiment, the said values stored in the memory 19 have
been determined at the works and correspond to average
values or critical extreme values which are obtained when
customary video cassettes are used.

In the case of further versions, these values can
be determined by the playback device used, on the basis
of a tape identification.

In step 102, the values W1 and W2 are read in
from the rotational-speed sensors 11 and 15, respective-
ly.

From the variables read in, in step 103 a first

term 1 is calculated

{2 * al)/e * (R1 - Ro) (1)

In step 104, a second term is determined from:
W12 - wo? (2)

The term (1) is a conversion of the expression
4 * T * gl * N1, (3)

The expression (3) is obtained from the following

fundamental egquations:

dN1l/dt = W1/(2 * 1), {(a)
which indicates the relationship between the variation
over time of the number N1 of turns on the first reel 12
and the rotational speed W1l of the latter.
As a further fundamental equation, the following
is entered into the expression (3):
dwl/dt = - al, (b)
which indicates the relationship [lacunal the variation
over time of the rotational speed W1 and the set value of
the deceleration al.
With introduction of the abbreviation
p = R1/R2 (c)
and taking into consideration




action to the first spool 12, is only neede 0 RLocess. Wi
this is also intended to occur in the second m t he second
spool 14 onto the first spool 12. Such a win cc r§7f§* 2 1997 7
anal ogous manner to the one describedg n detail here. Furt a
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2*al/e * (p*q/(1+p*)*/? - Ro). (4)

Consequently, taking into consideration the

9 ‘The first drive means, or the said coupl'gi@% Qnye '%QRE#EQCE’I{"W?UWET

already mentioned definitions of the individual vari-
ables, the first term Tl in the form of (1) or (4}
represents a value for the winding time which is required
in order to decelerate the rotational speed of the first
reel 12 with the deceleration al to the predetermined end
rotational speed Wo. ‘

In step 105, it is checked whether the first term
Tl is greater than the second term T2. If "yés“, step 106
follows, where the rotatiocnal speed W1 of the first reel
12 is further increased. Following this, the process
leads to step 102, with the result that steps 102 to 105
are repeated. '

If it is established in step 105 that the first
term Tl is not greater than the second term T2, there
follows a step 107, in which the rotational speed W1l of
the first reel 12 is reduced in accordance with the set
value of the deceleration al.

The effect of the process according to the
invention can be seen from Fig. 3, comprising Fig. 3a and
Fig. 3b. The rotational speed W1 of the first reel 12
initially increases up to a maximum value Wm and is
subsequently decelerated with the set deceleraticn al to
the value of the predetermined end rotaticnal speed Wo.

Fig. 3b shows different profiles of the rota-
tional speed Wl. These may be caused, for example, by
different starting points for the winding.

It can be seen that the set deceleration al and
the end rotational speed Wo are always of the same
magnitude. The values of the maximum rotational speed Wm
vary, however.

In the case of a second exemplary embodiment, the
first term and the second term are transformed in such a
way that a calculation and the subsequent comparison can
be carried out as quickly as possible by the electronic

control device 10. : e
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defl ecting pulleys and 22 serve for the appropriate gu
recordi ng tape 13. P = R1/R2

dance of the
(c)

becomes very much smaller than 1 toward the end of the

winding operation, it follows from (d) by approximation

that
Rl = q * p,

(e)

whereby the following is obtained from (4) an (2) as a

new first term T1'
dT2(2*a1/e*(q*p - Ro) + 1/dToz)
In this case, T = 1/Wl1l and To = 1/Wo.
The new first term Tl' according to (5)

(5)

is then

checked as to whether it is greater than or less than the
new second term T2', which constantly has the value "1".

The corresponding process proceeds analogously to

the flow chart of Fig. 2, but "Tl‘®" is to be

entered

instead of "T1l" and T"2'" {[gic] is to be entered instead

of wT2",

A further speeding up of the calculation is
obtained in the case of a further exemplary embodiment.
The second driving means, which is contained in
the second rotating device 18, is rigidly connected to a
rotor (not shown), which includes digital markings which
have optical, magnetic or other characteristics and are

sensed by a suitable sensor.

The number of markings which are sensed within

one revolution of the first reel 12 lead ([sic]

to the

signal FGl and the number of markings which are sensed

within one revolution W2 of the second reel 14 lead [sic]

to a signal FG2.

Since the second reel 14 is usually driven at the
maximum rotational speed of the second driving means, the

rotational speed of the reel 14 is constant, and conse-

quently so too is FG2.

The rotational speed of the first reel 12, on the
other hand, increases with decreasing first radius R1,

where
R1/R2 = FG1l/FG2 = p

(c")

The calculation of the new first term according

to (5) can be speeded up if constants are

grouped
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Thé nmet hod in accordance with the invention will now be exRAPAROBMENT tdMEENe
i ofmsﬁbccfﬁ%\ﬁeﬂﬁﬂ%in in Fig. 2 and the diagramin Fig}] 3——~After—a—

.mnnd|ng
10 read

I

[®)

g val ues out of the store 19 in ste

een started in step 100, the electrpnjc o
037 HE

*Zflﬁ}s, ev

cie

- 10 -

together, as for example
dT? * (K1 FG1l * K2) (5a)
where
Rl = 2*%al * g/(e * FG2);
K2 1/dTo? - 2 * al * g * Ro/(e * FG2).
In addition, further usual approximations can be

carried out in the term (5) or (5a).

One version for both cited exemplary embodiments
takes into consideration the case in which a recording
tape 13 is used whose characteristic variables such as
thickness e, hub radius Ro, surface-area value g, etc.
deviate considerably from the values stored as the
average value in the memory 19.

It may then happen that the new first term (5),
(5a) becomes negative. Since the calculations are usually
carried cut digitally, under certain circumstances there
is obtained a complementary value which is interpreted as
a high positive value, with the result that the enquiry
in step 105 produces "yes" and renewed acceleration takes
place during the deceleration phase.

This is avoided by a flag which prevents subse-
quent accelerations being set upon initiation of the
deceleration phase, that is to say after the maximum
speed Wm has been exceeded.

It is also conceivable that an enquiry is made as
to whether the value of the term under consideration is
continually changing.

If the term under consideration becomes negative,
the winding operation takes place at constant speed Wo.

Further versions of the exemplary embodiments
presented may include at least one of the following
variants:

- for deciding whether acceleration or deceleration is
carried out, there serve instead of individual
values a multiplicity of values from which in each
case one corresponding average value is formed;

- hysteresis may be provided in the enquiry in step
105, thereby avoiding pronounced hunting;

- the radii Rl, R2 may be determined by sensors (not

5 BLEN
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10 © - the reference value for the braking rotatiomat bpccqtmd’ ""“&“é Iﬂe

first spool ought to have before it is brakmadshytHas BRER &Q& ______________ -
t he maxi nrum val ue for the decel eration al, thlcknegs of]
the tape e, - the surface value q which is demHBUHH w:e t 8t &l ¥ 6507 |
of the tape 13 that is still to be wound of f has heen f

wound on as well as the areas of the i

shown) . For instance, the thicknesses D1, D2 may be
determined by measurements of optical variables,
such as for example the distance of the outer turn
from a reference point, or by measurements of
magnetic wvariables or other processes Rl and R2
[gic] known to a person skilled in the art;

- in the deceleration phase from Wm to Wo, the D
component of a PID controller used for the activa-
tion of the electric motor is changed in such a way
that overshooting is reduced to a great extent.

There is consequently presented a system, com-
prising a process and an apparatus suitable for carrying
out this process, which allows fast winding of a record-
ing tape from a first reel onto a second reel.

According to the invention, there is determined
an end rotational speed, from which the tape can be
braked by means of a braking device without excessive
mechanical loading.

Furthermore, there is determined a maximum set
deceleration, which is usually accomplished by reduced
activation of a driving means used (electric motor)
without use of the said braking device. This set deceler-
ation is chosen such that loop formation is avoided and
that bearing of the tape against sensors which detect
special marks, such as, for example the beginning of a
film on a video tape [lacuna].

According to the invention, the unwinding first
reel is accelerated for as long as the remaining winding
time is adequate for decelerating with the set decelera-
tion to the end rotational speed.

The remaining winding time is compared with the
required time by comparison of terms into which there are
entered along with the end rotational speed and the set
deceleration operational variables such as the radii of
the first reel and the second reel, the associated
rotational speeds and the like.

Also taken into consideration are variables which
depend on the type of recording tape used. These vari-

| THIS SHEET HAS BFEM |
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12a, 14a, i.e. g2 = D x (R12 + Rz[err]

val ues stored in the store 19 have been determned in the
correspond to average values or critical extrene values tf}
usi ng conventional video cassettes. In the case of ot herp
val ues may be determ ned by the play-back apparatus being

&——~~44ma~v&Lue —
Ro. In accordance with a first version of this enbodi ment RERIACENENG SHEET

f Cl ury alld

at r su}&
S oh% fﬁbs

Ubeu om-the—bast s

D

of an identifier on the tape. - 12 -

and be taken into consideration in the calculation.
Alternatively, the type of recording tape used is identi-
fied by a tape-identification device. Then characteristic
values which have been stored beforehand in a table can
be used, or else the corresponding wvalues can be
cdlculated.

By the system according to the invention, the
winding time required is greatly reduced in comparison
with known system ([sic] (approx. 100 seconds for a 180
minute +video tape). Furthermore, severe mechanical
loading of the recording tape is avoided and continuous
contact with a read head obtained.

By way of addition it should be mentioned that when
large hubs l2a, l4a are used, in the approximation for

equation (d) p in the denominator is set to "1l7,

This Sheet Has Been Replaced
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The values WL and W2 are read by the respective rotational _speed sensors 11

and 15 in step 102. Afirst termT1 is cal culated in ste

-quantltles t hat have been read = (2 x aI) /| e x (5%9?@”9? ‘HL’E’.T

(1) A seconds Bd ned in step 104 fr ——
L

Patent claims

1. Process for the fast winding of a recording tape
from a first reel onto a second reel, characterized in
that the rotational speed (Wl) of the first reel is
increased to 2 maximum rotational speed (Wm) for as long
as the remaining winding time is adequate to decelerate
the rotational speed (Wl) of the first reel to a prede-
termined end rotational speed (Wo) in accordance with a
predetermined set value for the deceleration (al).

2. Process according to claim 1, characterized in
that a value which represents a measure of the remaining
winding time is determined from the number of turns of
the recording tape on the first reel at a given time.

3. Process according to claim 2, characterized in
that the number of turns at a given time is determined
from the thickness (e) of the recording tape, from the
radius (Ro) of a hub of the first reel ontoc which the
recording tape is wound up, and from the thickness (D) of
the total recording tape on the first reel.

4. Process according to one of claims 1 to 3,
characterized in that the number of revoclutions of a
rotor which rotates at a speed linked to the rotational
speed (W2) of the second reel is sensed and in that the
remaining winding time is calculated from a first value
and a second value which are determined from the number
of revolutions of the said rotor during the periods of
time in which the first reel and the second reel respec-
tively complete one revolution.

5. Apparatus for the fast winding of a recording
tape (13) from a first reel (12) onto a second reel (14),
characterized in that there are provided means 919) which
receive operational values from sensors (11, 15, 16),
read out predetermined values (Wo, al, Ro, e, q) from a
memory (19) and, on the basis of calculations and compar-
isons, activate second driving means in such a way that
the rotational speed (W1l) of the first reel (12) is

increased to a maximum rotational speed (Wm) for as long

as the remaining winding time is adequate to decelerate

||I|IIII [0 R [




11 [err] The term (1) is a conversion fromthe expression RFP’-;\?;’;;;%F“:T"T}
U DI ﬁ.";E
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o

the rotaticnal speed (Wl) of the first reel (12) to a
predetermined end rotational speed (Wo) in accordance
with a predetermined set value for the deceleration (al).
6. Apparatus according to claim 5, characterized in
that the means (10) determine the number of turns at a
given time from the wvalue of the thickness (e) of the
recording tape, from the value of the radius (Ro) of a
hub of the first reel onto which the recording tape is
wound up, and from the value of the thickness (D) of the

- 14 -

total recording tape on the first reel.

7. Apparatus according to one of Claims 5 or §,
characterized in that there is provided a sensor which
senses the number of revolutions of a rotor which rotates
at a speed linked to the rotational speed (W2) of the
second reel and emits a corresponding signal to the means
(10), which calculates the remaining winding time from a
first value (FGl) and a second value (FG2), which are
determined from the number of revolutions of, the said
rotor during the periods of time in which the first reel
(12) and the second reel (14) respectively complete one

revolution.
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4 x Dx al x NL (3) The expression (3) results

fromthe __QI_I_Qw_ﬂg_j_undarrenLal equati ons -dN1l/dt = mm‘___
(a) whi ch | nd| cates th ﬁl ationship between the variati _Ov’é‘t'“‘ 5ﬁ’+ 30%*“
t he nunber - the first spool 12 and its rotational spé’é‘dj I
WL. As a f iii tal equatig)n entering the expr ssﬁcﬁw? FED 097 l |
: —
Abgtract

Process and apparatus for the fast winding of a

recording tape

There is presented a system, comprising a process
and an apparatus suitable for carrying out this
process, which allows fast winding of'a recording
tape from a first reel ontc a second reel. It is
intended in this case for the winding time to be as
short as possible and for mechanical stressing of
the tape and loop formation to be reduced.

According to the invention, an end rotational speed
is determined, from which the tape can be braked by
means of a braking device without excesgsive

mechanical loading.

Furthermore, a maximum set deceleration is deter-
mined, which is wusually accomplished by reduced
activation of a driving means used (electric motor)
without use of the said braking device. This set
deceleration is chosen such that loop formation is
avoided and that bearing of the tape against sensors
which detect special marks, such as for example the
beginning of a film of a video tape [lacuna].

According to the invention, the unwinding first reel
is accelerated for as long as the remaining winding
time is adequate for decelerating with the set
deceleration to the end rotational speed.

The remaining winding time is compared with the
required time by comparison of terms into which
there are entered, along with the end rotational
speed and the set deceleration, operational
variables such as the radii of the first reel and of
the second reel, the associated rotational speeds
and the 1like.
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(3), we have: dw/dt = - al (b) which

I ndi cates the interrelationship of the variation over tirrg gTA ‘,,. SUEE
rotational speed WL and the reference value for the decdl E lt * 'gy
i ntroduci ng the contraction p = RL/R2

(c) 77 FER 198

- 16 -

The system according to the invention can be used

with preference for the winding of video cassettes.

Fig. 2
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and taking into consideration R1

=pxq/ (1 + p2) 1/2
(d) the expression (1) then results i '

=]
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12 2xallex (pxgql (L+p2 1/2 Ro) (4)  Hence, in the
formof (1) or (4) and taking into consideration the already nentioned
definitions of the individual quantities, the term Tl represents a val ue

for the winding time which is needed in order to deceleraf Ehépn?mr—n%ﬁt i-ofret—
speed of the first spool 12 down to the predeterm ned fingl GOaEVBRRISHEET
speed W using the - ’
"2 27 FER 197 |
f

400 C mmzr)

Reading in of

ACGA
U@,Q(l 3, 20‘ 9
Reading in of
A02 7=
V4, We
v
0 calculation of T1'7
403 R ¢
|
[, A
lati £ T2 .
yrx” IQalcu a ;n o z
Acs v Reduce WL»
A0 2
A08 >

This Sheet Has Been Replaced
AT

T VY
AS BEEN ¢

8

P KOTE
RERLADEL

e A A T A A
i - o i



decel eration al. It is checked in step 105 as to whether the first term
T1 is greater than the second term T2. If "yes", there follows step 106
wherein the rotational speed WL of the first spool 12 is increased further.
Fol | owi ng upon this, the method | eads to step 102 so that t;#@,gﬁf{é;@%;’;g:@?:{:&
105 are run through afresh. If, in step 105, it is dete "né@fffﬁ%f%* t«‘ﬁﬁiéi’:"?'}
first termT1l is not greater than the second term T2, then step 107~y |
occurs in which the rotational speed Wi-of the first spodl {1% ﬁ?sg?ffgd‘ggg;ed!iq
correspondence with the reference value of the decelerati or‘!._a[*_
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The %effect of the nethod in accordance wi appétj’f@P\*"ﬂf‘2 foréon®
Fig. 3, which consists of Fig. 3a and Fig. agsmaggﬁyuﬁg Q&ﬁ| speed WL of

the first spool 12 initially clinbs up to a and thereafter
i s decel erated down to the value of the predqm’lum m rot ati onal

speed W using the reference decel eration al.

.
QUICK REWINGING PROCESS AND DEVICE FOR RECORDING TAPES

The invention relates to a method in accordance with the
first part of claim 1 and also to a device in accordance
with the first part of the first apparatus claim that is
suitable for carrying out the method in accordance with the

invention.

When recording items of information, such as items of
digital data for data processing equipments or digital or
-~analogue data for sound or picture reproducing devices for
example, recording tapes may be used for storing the items

of information. This can be done by means of magnetic,
optical or any other methods known to the skilled person.

When using the said recording tapes, these are usually wound
-forward or are rewound at varying speeds. From one aspect
thereby, a distinction is frequently made between the speeds
at which the items of information are read from the
recording tapé. These speeds are the so-called play back
speed and the so-called search mode.

However, on appropriate occasions, the recording tape is
fast wound forwards or backwards. If, in so doing, the tape
is wound back to the respective end, then this is referred
to here as fast winding.

Hereinafter, the invention will be described on the basis of
the fast winding of a video cassette. It should however be
noted that the invention is not limited thereto.

Conventionally, the magnetic tape of a video cassette has a
respective end of tape marking a few centimetres from its
two ends, this being constructed in the form of a
transparent tape. This marking is detected by the video

[ THIS SHEET RAS BEew MFAT SHEET
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13 Fig. 3b shows various waveforns for the rotational. speed W.. These nay
be caused for exanple, by virtue of different starting points for the

mﬁnding process. It is apparent that the reference decel eration al and
the final rotational speed W are always equally | arge. The val ues of the
maxi mum rotati onal speed Wn differ however. In a second enbodi nent, the

first and the second terns are

W

recorder being used which thereupon brakes a first spool
from which the recording tape is being wound-off and also a
second spocl onto which the recording tape is being wound-on

by means of a braking device.

Since this braking process only occurs with a predetermined
maximum braking action, it may happen that the tape hits the
stop at an impermissibly high speed. This may lead to the

--tape tearing. If, on the other hand, the braking process
occurs with a stronger braking action, then looping of the
tape can occur.

Known constructions limit the winding speed, or, put more
precisely, the rotational speed of the first wind-off spool,
to a maximum speed whose value is at a level such that the
deceleration due to the braking process is sufficient to

avoid the tape hitting the stop.

However, due to the limiting of the winding speed to this

maximum speed, the winding process can last a long time.

The object of the present invention is to implement the
winding of a recording tape in which, on the one hand, the
time needed therefor, the so-called tape winding time, 1is
reduced while, on the other hand, preventing the recording
tape that is to be wound-on from hitting the stop at an
impermissibiy high speed.

This object is respectively achieved in the case of the
system defined in the prior art parts of the claims, and
consisting of the method in accordance with the invention
and a device that is suitable for carrying out the method in
accordance with the invention, by the characterising part of




trafsformed in such a manner that a calcul ati on and the subsequent
conpari son can be carried out as quickly as possible by the electronic

control device 10. Si nce p=R/R
(c) beconmes very much smaller than 1 towards the end of the wi nding
process, then from (d) we have the approxi mation RL=qxp

(e)

claim 1 and the charactefising part of the first apparatus

claim.

It is known from JP-A-1 008 540 to reduce the winding speed
of a recording tape towards the end of the tape in
sufficient time as to prevent any excessive tensile loading
of the recording tape in every case. There, the criterion
for starting the reduction in speed is that of whether the

‘momentarily detected tape speed has been reached or has not
been exceeded by a value that is calculated from the product
of the period of rotation of the feed spindle and the tape
speed.

It is known from US-A-4,478,376 to provide a respective
. motor for driving each tape spool for the purposes of
winding a magnetic recording ﬁape in the shortest possible
time, whereby the two motors are controlled by means of
pulse type signals from a tacho generator. For the purposes
of reducing the tape speed there, the control of the motor
occurs in dependence on the length of tape wound-off using
an exactly predetermined waveform of the control signals
when a predetermined number of pulses corresponding to a
predetermined wound-off length of tape has been reached. In
so doing, the momentarily remaining winding time is likewise

not included there.

In accordance with the invention, a reference value for a
final rotational speed is initially determined, this being
the value the first spool, i.e. the spool from which the
recording tape is being wound off, should have before it is
subjected to a ‘braking action by a brake device which is
controlled by means of an end of tape marking. This

determination may be effected, for example, in dependence on




whereby, there results from(4) and (2) as a new first termT1
ch2(2 x al/e x (g x p -Ro) + 1/dTo2) (5) Herein, T = 1/W and To
= 1/ Wo. The new first term T1' in accordance with (5) is now checked as

to whether it is greater or smaller than the new second term T2' which has
t he constant value "1".

the braking effect of the brake device and also on the
distance between the tape end marking and the actual end of
the tape.

Furthermore, there is determined a reference value for the
deceleration with which the rotational speed of the first
spool is to be decelerated down to the final rotational
speed. This may be effected for example, in that the force
‘with which the second spool is being driven is reduced, the
second spool being the one onto which the recording tape is
being wound. This may be done by taking into account the
total mass of the recording tape, the spools and also other

matters.

Now in order to keep the winding time as short as possible,
the second spool is accelerated up to a maximum rotational
speed by a drive motor and usually, in dependence on the
properties of the drive motor, it is then maintained at this
rotational speed. The rotational speed of the first spool is
constantly increasing, this being caused inter alia by
virtue of the fact that the peripheral size of the recording
tape being wound up is constantly increasing while that of
,;he tape being wound off is constantly decreasing.

In order to prevent the recording tape hitting the stop at
an impermissibly high speed, the rotational speed (W1) of
the first spool is increased up to a maximum rotational
speed (Wm) for as long as the remaining winding time is
gsufficient for decelerating, in accordance with a
predetermined reference value for the deceleration (al), the
rotational speed of the first spool down to a predetermined
final rotational speed (Wo).




14° The correspondi ng net hod runs anal ogously to the.flow diagramof Fig. 2
Jbut "T1"" instead of "T1" has to be enployed and "T2'" instead of "T2".

The advantages of the system in accordance with the
invention are, in. one respect, that the mechanical stress on
the recording tape being used is reduced by the timely
introduction of the deceleration process and, in another

respect, that the ease of use is increased.

If the winding time is determined from the momentary number
of windings present on the first spool, this has the
“especial advantage that the system in accordance with the
invention will also function satisfactorily when recording
tapes of different lengths are being used or when the
winding process is started at a time when part of the tape
has already been wound on.

. The momentary number of windings may be determined from the
thickness of the recording tape, possibly too from the
radius of a hub onto which the recording tape is being wound
and from the thickness of the total amount of recording tape
that is located on the first spool. A simple system for
determining the momentary number of windings is thereby made -

possible.

Simple and economical systems can be implemented by
utilising already available sensors and by taking into
consideration the further method steps indicated in the
claims.

Further features, advantages and the details of the
invention will be explained in the following embodiments

with the help of the drawing. Therein

Fig. 1: shows an e..oodiment of the device in accordance with

the invention;

Py




A further speeding up of the calculating process will be apparent froma
~further enbodi nent. The second drive nmeans, which is contained in the
“second rotating device 18, is rigidly connected to a not illustrated rotor
that incorporates digital markings, which may have optical, magnetic or any
ot her properties, these being detected by a suitable sensor. The nunber
of markings that are detected within one revolution of the first spool 12
lead to the signal FGL and the nunbery of markings that are detected within
one revol ution of the second spool 14 lead to a signal F&.

Fig. 2: the flow diagram for a first embodiment of the

method in accordance with the invention;

Fig. 3: the behaviour over time of the winding speed in

accordance with the invention;

Before going into the description of the embodiments in
‘detail, it is pointed out that the individual blocks
illustrated in the Figures merely serve for a better
understanding of the invention. Usually, individual ones or
several of these blocks are combined into units. These may
be realised using integrated or hybrid technology or as a
program controlled micro-computer or as a part of a program

~suitable for its control.

It goes without saying that the elements contained in the
individual stages may also be executed separately.

Hereinafter, means and signal waveforms having the same
significance are respectively provided with the same

reference symbols in the Figures.

Fig. 1 shows symbolically an embodiment of the device in
accordance with the invention. Thereby, we are concerned in
outline with the elements of a video recorder or of a play-
back equipment in which an appropriate cassette has to be
wound up. Only those means are shown as are essential to an

understanding of the invention.

An electronic control device 10 receives from a first
rotational speed senscor 11 signals that represent a measure




Since the second spool 14 is usually driven at the maxi mumrotational speed
.of the second drive neans, the rotational speed of the spool 14, and hence

too F&, is constant. In contrast thereto, the rotational speed of the
first spool 12 increases with decreasing first radius RlL. The foll ow ng
then applies R/R2 = FGL/F& = p _ (c")
The calculation of the new first termin accordance wth (5)

7

for the rotational speed W1 of a first spool 12 from which a

recording tape 13 is being wound onto a second spool 14.

The first spool 12 is made up of a first hub 12a having a
radius Ro and a remaining portion 12b that holds the N1
windings of the play-back tape 13 which has a thickness e,
whereby the total thickness D1 of the remaining portion 12b

amounts to
Dl = N1 x e.
Hence, the first total radius Rl amounts to
Rl = Ro + D1.
The second spool 14 is made up, analogously to the first
spool 12, of a second hub l4a which, in this embodiment, has
the same radius Ro as the first hub 12a and a wound on
quantity 14b of N2 windings which have the thickness D2:
D2 = N2 x e.
From this, there results for the second total radius R2
R2 = Ro + D2.
The rotational speed W2 of the second spool 14 is detected
by a second rotational speed sensor 15 which passes on
appropriate signals to the electronic control device 10.
The respective ‘rotational speed sensors 11 and 15 are

preferably portrayed {sic} that digital markings which are
applied to a not illustrated rotor are detected and

REPLAGEMENT SHEET
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can be speeded up if the constants are conmbined, such as, for exanple
dT2 x (K1 FGL x K2) (5a)

conclusions can thereby be made regarding the rotational
speed. The rotational speed of one of these rotors is
coupled to the rotational speed of the appertaining spool 12
or 14 whereby time periods occur between the individual
markings that are inversely proportional to the observed
rotational speed of the spools.

The electronic control device 10 also receives signals BE
-from an end of tape sensor 16 which identifies an end of
tape marking on the recording tape 13. This marking may be
electrical, optical, magnetic or the like and the end of
tape sensor 16 is constructed accordingly.

The first spool 12 is connected to a first rotating device
.17 which includes not illustrated first drive means such as
an electric motor incorporating the appertaining control
device for example, and also not illustrated first brake
means. The electronic control device 10 emits signals M1,
which control the said first drive means, and signals B1,
which control the said first brake means, to the first

rotating device.

Analogously to the first rotating device 17, a second
rotating device 18 is provided with a not illustrated second
drive means and a not illustrated second brake means. These
receive corresponding respective control signals M2 and B2

from the eléctronic control device 10.

A single drive means, whose driving action is conveyed to
the respective spool 12 or 14 that is be driven via
appropriate coupling means, may be used instead of the two
drive means contained in the rotating devices 17 and 18.

REPLACEMENT SHEET
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15°  where KL =2xal xq/ (e x FR); . K2 = 1/dTo2 - 2 x al
X gx R/ (e x FR). In addition, the usual further approxinmations for
the term (5) or (5a) can be effected.

The first drive means, or the said coupling for conveying

the drive action to the first spool 12, is only needed for
the winding process when this is also intended to occur in
the second direction i.e. from the second spool 14 onto the
first spool 12. Such a winding process occurs in analogous

manner to the one described in detail here.

Furthermore, a store 19 is provided in which there are
stored a reference value relating to the maximum braking
rotational speed Wo, a value relating to the maximum
deceleration al, values e for the thickness of the play-back
tape 13 and values for the radius Ro of the hubs 12a and 1l4a
and which store emits corresponding signals to the
electronic control device 10. Furthermore, a surface value

q, which will be defined hereinbelow, is also stored.

In addition, there may also be provided a reading head 20
for identifying additional markings that are stamped onto
the recording tape 13. Corresponding signals, such as a
"film start" identifier for example, may thereby be emitted
to the electronic control device 13 {sic} which thereupon

brings the winding process to a halt.

Two deflecting pulleys 21 and 22 serxrve for the appropriate
guidance of the recording tape 13.

The method in accordance with the invention will now be
explained with the aid of the flow diagram in Fig. 2 and the
diagram in Fig. 3.

After a winding process has been started in step 100, the
electronic control device 10 reads the following values out
of the store 19 in step 101:

T REPLACEN
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One version for both of the enbodi nents nmentioned takes account of the case
Where a recording tape 13 is used whose characteristic dimensions such as
the thickness e, the hub radius Ro, the surface value q, etc., deviate
mar kedly fromthe val ues stored as average values in the store 19. [t may
t hen happen that the new first term(5), (5a) is negative. Since the
calcul ations are usually carried out in a digital manner, then, in certain
circunstances, it may happen that a oonplenmentary value will be forned
which is signified as a high positive value so that the interrogation in
step 105 will result in "yes" and there will be a fresh accel eration during
t he decel erati on phase.

- the reference value for the braking rotational speed Wo

which the first spool ought to have before it is braked by
the braking device,

- the maximum value for the deceleration al,

- a value for the thickness of the tape e,

- the surface value g which is dependent on the total area A
of the tape 13 that is still to be wound off and that
which has been wound on as well as the areas of the hubs
12a, l4a, i.e.

g2 = b x (R12 + R22),
- the value Ro.

In accordance with a first version of this embodiment, the
_said values stored in the store 19 have been determined in
the factory and correspond to average values or critical
extreme values that result when using conventional video

cassettes.

In the case of other versions, these values may be
determined by the play-back apparatus being used on the
basis of an identifier on the tape.

The values W1 and W2 are read by the respective rotational

speed sensors 11 and 15 in step 102.

A first term Tl is calculated in step 103 from the
quantities that have been read

TL = (2 x al) / e x (R1L - Ro) (1)

A second term is determined in step 104 from:

REPLACER
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This is avoided in that upon the comrencenent of the decel eration phase,
‘that is to say, after the maxi num speed Wn has been exceeded, a flag is set
whi ch then prevents any subsequent accel erati on. It is also conceivable
to have an interrogation as to whether the value of the term being

considered is continually altering.
W12 - Wo2 | (2)
The term (1) is a conversion from the expression

4 x P x al x N1 (3)

The expression (3) results from the following fundamental

equations

-dN1/dt = W1 / (2 x D) (a)
which indicates the relationship between the variation over
time of the number of windings N1 on the first spool 12 and

its rotational speed W1.

As a further fundamental equation entering the expression
(3), we have:

dwi/dt = - al (b)
which indicates the interrelationship of the variation over
time of the rotational speed W1l and the reference value for
the deceleration al.
By introducing the contraction

p = R1/R2 (c)
and taking into consideration

RL=pxd/ (1 +p2) 1/2 (d)

the expression (1)} then results in




16 If the termbeing considered is negative, then the w nding process
occurs at a constant speed W. Furt her versions of the proposed

" enbodi ments may include at | east one of the follow ng variants; - for
decision as to whether there should be an

2 xal/lex (pxq/ (1 +p2) 1/2 - Ro) (4)

Hence, in the form of (1) or (4) and taking into
consideration the already mentioned definitions of the
individual quantities, the term Tl represents a value for
the winding time which is needed in order to decelerate the
rotational speed of the first spool 12 down to the
‘predetermined final rotational speed Wo using the
deceleration al.

It is checked in step 105 as to whether the first term Tl is
greater than the second term T2. If "yes", there follows
step 106 wherein the rotational speed W1 of the first spool
12 is increased further. Following upon this, the method
leads to step 102 so that the steps 102 to 105 are run
through afresh.

If, in step 105, it is determined that the first term Tl is
not greater than the second term T2, then a step 107 occurs
in which the rotational speed W1 of the first spool 12 is
reduced in correspondence with the reference value of the
deceleration al.

The effect of the method in accordance with the invention is
apparent from Fig. 3, which consists of Fig. 3a and Fig. 3b.
The rotational speed W1 of the first spool 12 initially
climbs up to a maximum value Wm and thereafter is
decelerated down to the value of the predetermined final
rotational speed Wo using the reference deceleration al.

t he




accel eration or a deceleration, a plurality of values from which a
.correspondi ng average value is formed may serve I nstead of i ndividual

val ues; - in the case of the interrogation during step 105, a

hysteresis function may be provi ded whereby | arge oscillations in the
regul ati ng process wll be avoi ded; - the radii R1, R2 may be determ ned
by not illustrated sensors. Thus, the thicknesses D1, D2 may be

determ ned by measuring optical qyantities such as for exanple, the

di stance of the outer winding to a reference point, or, Rl and R2 can be

determ ned by neasuring magnetic quantities or by any ot her nethod known
to the Ekgl| el phe¥snvarious waveforms for the rotational speed Wl.

These may be caused for example, by virtue of different

starting points for the winding process.

It is apparent that the reference deceleration al and the
final rotational speed Wo are always equally large. The
values of the maximum rotational speed Wm differ however.
-In a second embodiment, the first and the second terms are
transformed in such a manner that a calculation and the
subsequent comparison can be carried out as quickly as
possible by the electronic control device 10.

Since

p = R1/R2 (c)

becomes very much smaller than 1 towards the end of the

winding process, then from (d) we have the approximation
Rl=qgqxp (e)

whereby, there results from (4) and (2) as a new first term
T1'!

dT2(2 x al/e x (qQ x p -Ro) + 1/dTo?) (s)
Herein, T = 1/Wl1 and To = 1/Wo.
The new first term T1' in accordance with (5) is now checked

as to whether it is greater or smaller than the new second
term T2' which has the constant value "1".




during the decel erati on phase from Wn down to W,
used for controlling the
" a manner that any

PI D regul at or

over shoot

is,

to a |l arge extent,

the D
el ectric notor

reduced.

conponent of a
is altered in such

Thus,

t here

has been proposed a system consisting of a method and of a device suitable
for carrying out this nmethod which allows rapid wi nding of a recording tape

froma first spool

onto a second spool .

The corresponding method runs analogously to the flow

diagram of Fig. 2 but "T1'" instead of "T1"” has to be
employed and "T2'" instead of "T2".

A further speeding up of the calculating process will be

apparent from a further embodiment.

The second drive means, which is contained in the second

‘rotating device 18,

is rigidly connected to a not

illustrated rotor that incorporates digital markings, which

may have optical, magnetic or any other properties, these

being detected by a suitable sensor.

The number
_revolution
the number

revolution

of markings that are detected within one

of the first spool 12 lead to the signal FGl and
of markings that are detected within one

of the second spool 14 lead to a signal FG2.

Since the second spool 14 is usually driven at the maximum

rotational speed of the second drive means, the rotational

speed of the spool 14, and hence too FG2, is constant.

In contrast thereto, the rotational speed of the first spool

12 increases with decreasing first radius R1l. The following

then applies

R1/R2 =

FG1/FG2 =

P

(c')

The calculation of the new first term in accordance with (5)

can be speeded up if the constants are combined, such as,

for example

dT2 x (K1 FG1 x X2)

(5a)
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17 1n accordance with the invention, a final rotati.onal speed is
~deternmined as fromwhich the tape can be braked by neans of a brake device
wi t hout any too great a nechani cal | oading.

where

K1 2 xal xq/ (e x FG2);

K2

1/dTo? - 2 x al x g x Ro / (e x FG2).

In addition, the usual further approximations for the term
-{5) or (Sa) can be effected.

One version for both of the embodiments mentioned takes
account of the case where a recording tape 13 is used whose
characteristic dimensions such as the thickness e, the hub
radius Ro, the surface value g, etc., deviate markedly from
“the values stored as average values in the store 19.

It may then happen that the new first term (5), (S5a) is
negative. Since the calculations are usually carried out in
a digital manner, then, in certain circumstances, it may
happen that a complementary value will be formed which is
signified as a high positive value so that the interrogation
in step 105 will result in "yes" and there will be a fresh

acceleration during the deceleration phase.

This is avoided in that upon the commencement of the
deceleration phase, that is to say, after the maximum speed
Wm has been exceeded, a flag is set which then prevents any

subsequent acceleration.

It is also conceivable to have an interrogation as to
whether the value of the term being considered is
continually altering.




Furt hernore, a maxi mumreference deceleration is determned which is
~usual ly achi eved by reduced control of the drive neans (electric notor)
bei ng used without the use of the said braking device. This reference

decel eration is chosen such that any build up of | oops is avoi ded and that
the tape lies closely adjacent sensors which identify special markings such
as the start of a filmon a video tape for exanple. The first feed tape
is, in accordance with the inventionysaccelerated for as |long as the
remaining winding tine is sufficient for the decel eration process down to

the final _rotational speed using the reference deceleration. _,
If the term being considered is negative, then the winding

process occurs at a constant speed Wo.

Further versions of the proposed embodiments may include at

least one of the following variants;

- for the decision as to whether there should be an
acceleration or a deceleration, a plurality of values from
which a corresponding average value is formed may sexrve

instead of individual wvalues;

- in the case of the interrogation during step 105, a
. hysteresis function may be provided whereby large
oscillations in the regulating process will be avoided;

- the radii Rl; R2 may be determined by not illustrated
sensors. Thus, the thicknesses D1, D2 may be determined by
measuring optical quantities such as for example, the
distance of the outer winding to a reference point, or, R1
and R2 can be determined by measuring magnetic quantities
or by any other method known to the skilled person;

- during the deceleration phase from Wm down to Wo, the D
component of a PID regulator used for controlling the
electric motor is altered in such a manner that any

overshoot is, to a large extent, reduced.

Thus, there has been proposed a system consisting of a
method and of a device suitable for carrying out this method
which allows rapid winding of a recording tape from a first
spool onto a seécond spool.




The remaining wnding tine is conpared with the tine needed, by conparing
ternms in which operational quantities such as the radii of the first and
second spools, the appertaining rotational speeds and the |i ke are included
in addition to the final rotational speed and the reference decel eration.
Furthernore, itens are also taken into consideration which are dependent on
the type of recording tape being used. These itens may either be stored as
average values in a store or taken ithto account during the cal cul ation.

Al ternatively however, the type of recording tape being used is identified

by means_of | dent,i f i ng device. In this,respect aracteristic
val ues ﬁgya%gbééﬁﬁF%wW{hplq S WERLELON,  a %1nal rogaglbngP speeg
is determined as from which the tape can be braked by means
of a brake device without any too great a mechanical

loading.

Furthermore, a maximum reference deceleration is determined
which is usually achieved by reduced control of the drive
) means (electric motor) being used without the use of the
said braking device. This reference deceleration is chosen
such that any build up of loops is avoided and that the tape
lies closely adjacent sensors which identify special
markings such as the start of a £ilm on a video tape for

example.

The first feed tape is, in accordance with the invention,
accelerated for as long as the remaining winding time is
sufficient for the deceleration process down to the final

rotational speed using the reference deceleration.

The remaining winding time is compared with the time needed,
by comparing terms in which operational quantities such as
.the radii of the first and second spools, the appertaining
rotational speeds and the like are included in addition to

the final rotational speed and the reference deceleration.

Furthermore, items are also taken into consideration which
are dependent on the type of recording tape being used.
These items may either be stored as average values in a
store or taken into account during the calculation.
Alternatively hdwever, the type of recording taée being used
is identified by means of a tape identifying device. In this
respect, characteristic values may be used which have been
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18 previously entered in a table or else the appropriate val ues nmay be
cal cul at ed. Due to the systemin accordance with the invention, the tine

18

previously entered in a table or else the appropriate values
may be calculated.

Due to the system in accordance with the invention, the time
needed for the winding process is considerably reduced vis a
vis the known systems (ca 100 seconds for a 180 minute video
tape) . Furthermore, heavy mechanical loads on the recording

tape are avoided and constant contact with a reading head is
achieved.

In addition, it should also be mentioned that when using
large hubs 12a, 14a, the p in the denominator in the
approximation for equation (d) is set to "1".

.
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needed for the w nding process is considerably reduced vis a vis the known
systens (ca 100 seconds for a 180 m nute video tape). Furthernore, heavy
~mechani cal | oads on the recording tape are avoi ded and constant contact
with a reading head is achieved. In addition, it should also be nentioned
that when using | arge-hubs 12a, 14a, the p in the denomi nator in the
approxi mation for equation (d) is set to "1".

19

Claims

1. Method of fast winding a recording tape (13) from a first
spool (12) onto a second spool (14), wherein the rotational
speed W1l of the first spoocl (12) is dependent on the length
of the wound-off tape, characterised in that, the rotational
speed W1l of the first spool (12) is increased for so long as
the remaining winding time suffices for decelerating the
first spool (12) from the rotational speed W1l down to a
predetermined final rotational speed Wo using a
predetermined deceleration al.

2. Method in accordance with Claim 1, characterised in that,
a value, which represents a measure for the remaining
winding time, is determined from the momentary number of
-windings of the recording tape (13) that are located on the
first spool (12).

3. Method in accordance with Claim 2, characterised in that,
the momentary number of windings is determined from the
thickness e of the recording tape (13), from the radius Ro

- of a hub (12a) of the first spool (12) upon which the
recording tape (13) is wound and from the thickness D of the
total amount of recording tape (13) that is located on the
first spool (12).

4. Method in accordance with any of the Claims 1 to 3,
characterised in that, the number of revolutions of a rotor,
which rotates at a speed that is coupled to the rotational
speed W2 of the second spool (14), is detected and that the
remaining winding time is calculated from a first and a
second value which are determined from the number of
revolutions of the said rotor during the time.period in

* c L M § *
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19 Cl ai nms 1 Method of -fast winding a
_recording tape (13) froma first spool (12) onto a second spool (14),
wherein the rotational speed WL of the first spool (12) is dependent on the
| engt h of the wound-off tape, characterised in that, the rotational speed
WL of the first spool {12) is increased for so long as the renaining
winding tinme suffices for decelerating the

20

which the first spool (12) or the second spool (14) covers
one revolution.

S. Device for fast winding a recording tape (13) from a
first spool (12) onto a second spool ({14), wherein the
rotational speed Wi of the first spool is dependent on the
length of the wound-off tape, characterised in that, there
are provided means (10) which receive operational values
from sensors (11, 15, 16), read out predetermined values Wo,
al, Ro, e, g from a store (19) and, on the basis of
calculations and comparisons, control driving means in such
a way that the rotational speed W1 of the first spool (12)
is increased for so long as the remaining winding time
suffices for decelerating the first spool (12) from the
_rotational speed W1 down to a predetermined final rotational
speed Wo using a predetermined deceleration al, wherein, Wo
is the predetermined final rotational speed, al is the
predetermined deceleration, Ro is the radius of the hub of
the first spool, e is the thickness of the recording tape
and g is the surface value of the tape.

6. Device in accordance with Claim 5, characterised in that,
the means (10) determine the remaining winding time on the
basis of the momentary number of windings which results from
the value of the thickness e of the recording tape, from the
value of the radius Ro of a hub of the first spool upon

which the recording tape (13) is wound and from the value of .
the thickness D of the total amount of recording tape (13)
that is located on the first spool (12).

7. Device in adcordance with either of the Claims 5 or 6,
characterised in that, there is provided a sensor (15) which
detects the number of revolutions of a rotor that rotates at
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frrst spool (12) fromthe rotational speed WL down to a predeterm ned final
rotational speed W using a predeterm ned decel eration al. 2. Method in
accordance with Claim 1, characterised in that, a value, which represents a
nmeasure for the remaining winding time, is determned fromthe nonentary
nunber of w ndings of . the recording tape (13) that are |ocated on the first
spool (12). 3. Method in accordance with Claim?2, characterised in that,

t he nonent.ary nunmber of windings is determined fromthe thickness e of the
recording tape (13), fromthe radi us2tRo of a hub.(12a) of the first spool
(12) upon which the

a speed which is coupled to the rotational speed W2 of the
second spool (14), and emits an appropriate signal to the
means (10) which calculates the remaining winding time from
a first value FGl and a second value FG2 which are
determined from the number of revolutions of the said rotor
during the time period in which the first spool (12) or the
second spool (14) covers one revolution.

ARy




recording tape (13) is wound and fromthe thickness D of the total anount
of recording tape (13) that is located on the first spool (12). 4. Met hod
in accordance with any of the Clainms 1 to 3, characterised in that, the
nunber of revolutions of a rotor, which rotates at a speed that is coupled
to the rotational speed W2 of the second spool (14), is detected and that
the remaining winding tinme is calculated froma first and a second val ue

whi ch are determi ned fromthe nunber Qf revol utions of the said rotor
during the tine period in

FIG.1
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20 which the first spool (12) or the second spool (14) covers one
revol ution. 5. Device for fast winding a recording tape (13) froma first
" spool (12) onto a second spool (14), wherein the rotational speed WL of the

first spool is dependent on the

2 .
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i y 107
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| engt h of the wound-off tape, characterised in that, .there are provided
means (10) which receive operational values fromsensors (11, 15, 16), read
out predeterm ned values W, al, Ro, e, q froma store (19) and, on the
basi s of cal cul ati ons and conparisons, control driving nmeans in such a way
that the rotational speed WL of the first spool (12) is increased for so

l ong as the remaining winding tine suffices for decelerating the first
spool (12) fromthe rotational speed gﬂ down to a predeterm ned final
rotational speed W using a predetermned deceleration al, wherein, W is
the predeterm ned final rotational speed, al is the predeterm ned
deceleration, Ro is the radius of the hub of the first spool, e is the

t hi ckness ofL&Pe recording tape and g is the surface value of the tape.
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6. Devi.ce in accordance with Claim5, characterised in that, the{%eans (16)
det'erm ne t he Rg-wHaetrgy ti ne on the basis of the m)mentary nunber
of wi ndi ngs whiRgpLAEEMENS Snuh%  he val ue of the thickness e of the—
recordi ng tape, f+emthe-vatue pf the radius Ro of anmwmmﬂﬂﬁﬂd%iﬂ¢ﬁéﬁ spool
upon which th gp dhng bgpe (13) is _wound and from

tihd Botal’ Ahoupt { of reddrding tape (13 ted on

t hi ckness D o

the first spoql &2 7--Devi ¢e i.n accordance with el 'Clainms 5
or 6, charactgrised in that, ther £ i ded a sensor (15) mhlch detects
t he nunber of YevotuttTons Of a rotor that rotates at

Procesas and apparatus for the fast winding of a

recording tape

There is presented a system, comprising a process
and an apparatus suitable for carrying out this
process, which allows fast winding of a recording
tape from a first reel onto a second reel. It is
intended in this case for the winding time to be as
short as possible and for mechanical stressing qf
the tape and loop formation to be reduced.

According to the invention, an end rotational speed
is determined, from which the tape can be braked by
means of a braking device without excessive _
mechanical locading.

Furthermore, a maximum set deceleration is deter-
mined, which is usually accomplished by reduced
activat:ian of a driving means used (electric motor)
without use of the said braking device. This sget
deceleration is chosen.such that loop formatiom is
avoided and that bearing of the tape against sensors
which detect special marks, such as for example the
beginning of a film of a video tape [lacuna].

According to the invention, the unwinding first reel
is accelerated for as long as the remaining winding
time is adequate for decelerating with the set
deceleration to the end rotational speed.

The remaining winding time is compared with the
required time by comparison of terms into which
there are entered, along with the end rotational
speed and the get deceleration, operational
variables such as the radii of the firat reel and of
the second reel, the associated rotational speeds
and the like.
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21 a. speed which is coupled to the rotational speed W2 of the second spool

(14), and emts Q DI givaﬂﬁdﬁggwal to the nmeans (10) which cal cul ates
t he remai ni ng mﬁndaﬁg‘ 1 irst value FG1 and a second val ue FQ
whi ch are determjngd fron1the nuprber of revolutions of the said rotor
6o than 588 . -
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The system according to the invention can be used
with preference for the winding of video cassettas.

Fig. 2
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during the t. %%FI,’LIA&éMtNTMFGC-ﬂ he first spool (12) or t he “second spool
(14) covers ong revol utTom.
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QUICK REWINDING PROCESS AND DEVICE FOR RECORDING TAPES — S&i¢+
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The invention relates to a method in accordance with the

" first part of claim 1 and also to a device in accordance

" with the first part of the first apparatus claim that is
suitable for carrying out the method in accordance with the

" invention.

When recording items of information, such as items of
digital data for data processing equipments or digital or
--analogue data for sound or picture reproducing devices for
example, recording tapes may be used for storing the items

of information. This can be done by means of magnetic,

optical or any other methods known to the skilled person.

When using the said recording tapes, these are usually wound
-forward or are rewound at varying speeds. From one aspect
thereby, a distinction is frequently made between the speeds
at which the items of information are read from the
recording tapé. These speeds are the so-called play back
speed and the so-called search mode.

However, on appropriate occasions, the recording tape is
fast wound forwards or backwards. If, in so doing, the tape
'is wound back to the respective end, then this is referred
to here as fast winding.

Hereinafter, the invention will be described on the basis of
the fast winding of a video cassette. It should however be

noted that the invention is not limited thereto.

Conventionally, the magnetic tape of a video cassette has a
respective end of tape marking a few centimetres from its
two ends, this being constructed in the form of a
transparent tape. This marking is detected by the video
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QUICK REWINDING PROCESS AND DEVICE FOR RECORDING TAPES

There is presente&. a system, comprising a process
and an apparatus suitable £for carrying out this
process, which allows fast winding of .a recording
tape from a first reel onto a second reel. It is
intended in this case for the winding time to be as
short as possible and for mechanical stressing qf
the tape and loop formation to be reduced.

According to the invention, an end rotatiomal speed
ig determinad, from wh:‘.c“h the tape can be braked by
means o©of a braking device without excessive
mechanical loading.

Furthermore, a maximum set deceleration is deter-
mined, which is usually accomplished by reduced
activaticn of a driving means used {elecﬁric motor)
without use of the said braking device. This set
deceleration is chosen.such that locp formation is
aveided and that bearing of the tape against sensors
which detect special marks, such as for example the
beginning of a £ilm of a videoc tape [lacuna].

According to the invention, the unwinding first reel
is accelerated for as long as the remaining winding
time is adequate for decelerating with the set
deceleration to the end rotational speed.

The remaining winding time is compared with the
required time by comparison of terms into which
there are entered, along with the end rotational
speed and the get decaleration, operational
variables such as the radii of the first reel and of

the second reael, the associated rotational speeds
and tha like.



