Title: SENSOR DEVICE HAVING ROTATIONAL DIRECTION DETECTION Description 5 The
invention relates to a sensor device, in particular for rotary knobs of electronic, respectively
electro-mechanic knob cylinders. 10It is known to utilize electronic systems, respectively elements of
rotary knobs of knob cylinders during their operation 1@ activate an actuator, which is accommodated in
an associated profile cylinder of a leaf lock, respectively to rotationally-operatively connect a lock bit of
the profile cylinder to the rotary 15 knob. Once the operation ends, the actuator is switched off.
Typically the operation is realized contact-less, for example by means of a code card by way of

example in the shgpg.of a tgnRpgoYRr oR Ui wiich & P IRFEI R T IRTHSNALe rotary knob or is held

close to the reader and includes authorization 20 data. The reader will read said data and check
whether or not there is an dDtRIEZATIHO HIDAAGEE OpENhe respective leaf. If the check is successful,
the actuator is activated, respectively energized and the leaf can be unlocked and opened by means of
the rotary knob. It is now problematic to be able to recognize when the door is unlocked or (again)
locked, in order t % 86@#0 %ancel again the activation of the rotary knob, respectively the operation
of the actuator. 5 obs offer only very little space, so an incremental encoder cannot be
installed in asspace-saving manner. In addition, the slotted discs have the disadvantage of becoming
soiled, whereby the operating safety can be compromised. Last 10 but not least a relative complicated
data analysis is ré{p@réavie niide tetEtest tbeasaitsnl devitey ontipastattddditar rotary

knobs of electronic, respectively electro-mechanic knob

cylinders.

10 It is known to utilize electronic systems, respectively elements
of rotary knobs of knob cylinders during their operation to
activate an actuator, which is accommodated in an associated
profile cylinder of a leaf lock, respectively to rotationally-
operatively connect a lock bit of the profile cylinder to the rotary

15 knob. Once the operation ends, the actuator is switched off.
Typically the operation is realized contact-less, for example by
means of a code card by way of example in the shape of a
transponder card, which is placed on a reader of the rotary
knob or is held close to the reader and includes authorization

20 data. The reader will read said data and check whether or not
there is an authorization allowing to open the respective leaf. If
the check is successful, the actuator is activated, respectively
energized and the leaf can be unlocked and opened by means
of the rotary knob.

25



The object of the invention is to at least reduce the shortfalls of the state-of-the-art. 15 This problem is
solved by the subject matter of the claims 1 and 6. Advantageous further developments of the
invention are set forth in the dependent claims. 20 An inventive sensor device is adapted to be partially
inserted into a rotary knob of a knob cylinder. The device includes at least one pair of sensors and a
counter-element. Said counter- element and the at least one pair of sensors are disposed to be
movable with regard to each other along an essentially circular 25 displacement path, for example via
a transmission. In other words, the counter-element or the respective pair of sensors may be

stationarily dispoiery Wag SGBTRARENG YhBECSPREiNG PAEA SRS ARAIEAPRSEVEARTS

counter-element is moved along the circular displacement path, hamely along a respective circle

perimeter. The counlGciaement(aghing foskedrsiaretdatdo dppabécetohoatheeinagalina way that
the detection areas of the sensors respectively include a partial area of the displacement path and

partially overlap £36nh 2RtiMat R afethsr fiiakypleoRerEsRACvVahetR r@P AR Rbr detects a
pre-determined ea 8f&lbeag6%placement path,

5
Rotary knobs offer only very little space, so an incremental
encoder cannot be installed in a space-saving manner. In
addition, the slotted discs have the disadvantage of becoming
soiled, whereby the operating safety can be compromised. Last
10 but not least a relative complicated data analysis is required in

order to detect the rotational direction of the slotted disc.

The object of the invention is to at least reduce the shortfalls of
the state-of-the-art.

15
This problem is solved by the subject matter of the claims 1 and
6. Advantageous further developments of the invention are set

forth in the dependent claims.

20 An inventive sensor device is adapted to be partially inserted
into a rotary knob of a knob cylinder. The device includes at
least one pair of sensors and a counter-element. Said counter-
element and the at least one pair of sensors are disposed to be
movable with regard to each other along an essentially circular

25 displacement path, for example via a transmission. In other

words, the counter-element or the respective pair of sensors



10 the two areas thus share one partial area. The displacement path is partially located outside the
detection areas of the at least one pair of sensors. In other words, the detection areas of both sensors
do not detect the whole displacement path. This is why the counter-element "moves" consecutively
through the 15 detection areas of the at least one pairsof sensors. By way of example, at first the
counter-element reaches the partial detection area of only one sensor, thereupon it reaches the
overlapping area of both sensors, then the partial detection area now of the other sensor, and
thereupon it reaches an area 20 which none of the sensors detects. This procedure allows to detect in

which direction ”l‘ﬁé‘ﬂpv%ems*ﬂéﬂﬁﬂh?n% agnE|ons BRkWdi RN EBWRSIBRAGAIERS the be

detected, and this can be done with sim means requiring little space. By establiShing several sensor
detection areas, tigspectiee Zﬁaieofeseﬂtﬁlsrsoreapemlmlydmlgreu ptectelestenthessensor
functioning, like those in a slotted disc. Preferab rg the sensors are configured by means of GMR

sensors. In otherWBMRM RlRBON b1 IEHeHIaE Hizpare rRg-RAID cBamaly AR iged for
ot the sensors a3 S THELA e SIS In LR Gre rite bl S o AR e witn
regard to th%se%%@‘fécﬁrée@b@!édi@%@ﬁ@% SftHer S it rasiwip ap at rpesensors,
which allows for a simple 10evaluation circuit. Furthermore, the inventive sensor device preferably
presents such ard@talotiton aeiredis Ralsdt ensensarsigregpedtivieyreingipdeyahgattdst one pair
of sensors, the e\éarlleugtlgP tckllré:uglsplacement path and partially overlap each other
in the area of the displacement path. In other words, each
sensor detects a pre-determined area of the displacement path,
10 the two areas thus share one partial area. The displacement
path is partially located outside the detection areas of the at
least one pair of sensors. In other words, the detection areas of
both sensors do not detect the whole displacement path. This is
why the counter-element “moves” consecutively through the
15 detection areas of the at least one pair of sensors. By way of
example, at first the counter-element reaches the partial
detection area of only one sensor, thereupon it reaches the
overlapping area of both sensors, then the partial detection
area now of the other sensor, and thereupon it reaches an area
20 which none of the sensors detects. This procedure allows to
detect in which direction the movement happens. In addition,
backward and forward movements can be detected, and this
can be done with simple means requiring little space. By
establishing several sensor detection areas, the counter-
25 element does not have to include filigree structures for the

sensor functioning, like those in a slotted disc.



15 is adapted to detect when the counter-element moves past each sensor. It is thereby detectable in
which partial detection area the counter-element is located, or if it is located outside the detection
areas. 20 The evaluation circuit detects the passing movement preferably in that it XOR concatenates
the sensor signals to each other. In other words, the eyaluation circuit always detects when another
counter-element "enters" or leaves a partial detection area. This is a particularly simple and
inexpensive solution. The passing movement is preferably detected in that the evaluation circuit
delays a signal, which is formed by means of the XOR concatenated sensor signals, by a
pre-determined value as a delay signal, and XOR concatenates the formed 5 signal to the delay
signal. An entire output signal can thereby be generated, which just includes level change pulses
instead of longerPrefarabith attienged o, Erie ctanfigfaned isadveameayepuefn GAMR potential
downstream control of the knob cylinder is activated for a considerably shorter period of 10 time,

namely just durind@R8QFdrt PustNEhicNPEdSan thRrGHNRY-E¥eRREH iSeiRRGBELE knob is
disposed to be fr r Wi I ing.hit of ofi linder. dditi e knob 15
can be operated |F§%/p(%\ﬁ[§%§er%%éﬁ?ﬁé&aﬁ%%%%grjﬁ%oré Lr?c'f‘i?a}ét'itgLa'lI)J}gp%rgéi/ﬂeﬂg)/ﬁ%on nects
the rotary knob 1o Rskinghiit sl atetEBGMsAIENTReralAr 'sle i malE-alasthe locking
bit. The rotary knob has a reader, which is adapted to read data of an access data carrier, such as a

20 code card. FirglhGtthe rpesigtanbendddisa sensons trasatmvmdssuibed seakoe ddvices. In
other words, with the exception of the sensor device, the rotary knob remains almost untouched. The

actuator may be ﬁﬁi@iﬁ?ﬁple{_ emé%@&ﬁ@li_ﬁ@%’%@fd,%h |S‘<‘:@H|’3\E§ﬁ§|§%ﬁﬁn&’mchgnism,
which, 25 when %ﬁéﬂiﬁ;ﬁéégﬂéﬁg%ﬁ cf3 ?E?éit’li\\?glﬂcimf?%ﬁw éﬂ%{ﬁ%‘%gb&’ frgentioned

rotational connecti erablyinman ac € readeris€onnected, such as to

be able to read thgeddtidcd|are2isean catdfatier Sapwers!. it adiywsonsitian siggrader will be

switched off such as _ _ _
10 evaluation circuit.

Furthermore, the inventive sensor device preferably presents
such an evaluation circuit. Based on sensor signals, which are
output by the at least one pair of sensors, the evaluation circuit
15 Is adapted to detect when the counter-element moves past
each sensor. It is thereby detectable in which partial detection
area the counter-element is located, or if it is located outside

the detection areas.

20 The evaluation circuit detects the passing movement preferably
in that it XOR concatenates the sensor signals to each other. In
other words, the evaluation circuit always detects when another
counter-element “enters” or leaves a partial detection area. This
Is a particularly simple and inexpensive solution.

25



5 to be (no longer) able to read the data of an access data carrier of a person, such as for example a
code card, which includes biometric data, respectively the memorized access code (mental
characteristics) as the access data. Thus, in the inactive mode the reader does not use any or merely
any 10 energy. According to the invention, the sensarglevice comprises the above-mentioned
evaluation circuit. Said circuit is adapted to trigger the connection of the read device, once the
evaluation circuit has detected the counter-element moving past one of the sensors. In other words,
the sensor device is able to 15 fulfil two tasks, on the one hand, detecting the direction of movement

and, on the Othewd’dﬁgﬁﬁqc?ﬂ@m%ﬁo@ HRYREPSBIYN eriteielendiall tRatvitprut any

expensive logic system. 20 Forthis purpose, the evaluation cirCuit preferably comprises an XOR
element (exclusievaRptiowetcin selayssasigrae infuciang tfermeeltsigne dreseof is input to
the reader or to a control sl%/stem, which activates the reader. In other words, conventional inexpensive

standardized cortip8nefdRaf PRCH@NALA0WRRASOEoSIGRAlSIN D YE RiHRFRSIe B8 ation
circuit preferably i es at | nt, 1o whi i t b entioned one
XOR element is M%Wg: n%%a%?ﬁgfé?c%ﬁﬂ%’clm\ﬁs ﬁgﬁr%gg%%%h%tg{a%icﬁgfﬁ@éo@tput signal
of the 5 one XORSRiPAP bR PP L GieaR! APIreattiby BRIGRIRYHAMENG A MRl output
signal of said other XOR element in turn is input to the reader, respectively to the control system

thereof. 10 The dhevgenarideel ewhickr-pishénclurdes deeabtahengd pidsesoingti@aderably
disposed to be stationary, thus it is preferably not moved jn relation to.the entire rotary kngb. In the

simplest case, thelcdARERIeIPNBRE P YWLBIRIFBARPER JEMS]sol IS dRIESERIARESrile cylinder

or is integral with_sai ' . Cor ondi rQiati ar sal i of
sensors, respect@&ﬁ%ﬁ%ﬁ&eﬁm@rﬁs@i pos%ﬁqgﬂng\%rﬁggéﬁﬁdiééﬁ@?&e@fp@g by the
rotary knob. PrefRygbty é?im’ﬂfé'roﬁmt@pﬁﬁi\@'hm@s@@éﬁ%@'%@ﬂ@tb@ﬁf@de @fsposed at
the rotary knob or integral with 20 the rotary knob. In other words, the sensor can be incorporated in a
simple and Bpacéig@jnganaaheiustuetbeinig:dine:shodt gontsesgashicihdiageatioanefggcome

apparent from the followin? description of preferred embodiments, in which:
saving effect.

An inventive rotary knob is disposed to be freely rotatable with
regard to a locking bit of a profile cylinder. In addition the knob
15 can be operated in order to energize an actuator, which
thereupon rotationally-operatively connects the rotary knob to
the locking bit, such that, during rotation, the rotary knob will
move along the locking bit. The rotary knob has a reader, which
Is adapted to read data of an access data carrier, such as a
20 code card. Finally, the rotary knob includes a portion of the
above-described sensor devices. In other words, with the
exception of the sensor device, the rotary knob remains almost
untouched. The actuator may be for example a motor or a linear
solenoid, which is coupled to a coupling mechanism, which,
25 when the actuator is being energized, is operated in such a way

that the above-mentioned rotational connection is established.



5 Figure 1shows two views of a knob cylinder according to an embodiment of the invention, Figure 2
shows curves of sensor signals, 10 Figure 3shows an extension of the knob cylinder of Figure 1, and
Figure 4 shows an extension of Figure 3. 15 Figure 1 shows two views of a knob cylinder 100 as a
component of a lockable leaf lock, and namely only the_.components, which are relevant for the
invention. According to Figure 1 a, the knob cylinder 100 comprises a 20 profile cylinder 110 with a
freely rotatable locking bit 111 and a forend hole 112. A rotary knob 120 is affixed to one end of the
profile cylinder 110. Said knob is provided with a reader 121, which, for a contact-less contacting, is
coupled to a non-illustrated access data carrier with an antenna 122. 25 Furthermore, a preferably
visual indication device 124 is configured by way of example in the shape of a luminous ring. Finally,
an independent éhfgralgylyrinaheatiipe ohedeft¢hel ianier & acnmadted, isactoasiodated in
the rotary knob 120. 5 As illustrated in Figure 1 b, the rotary knob 120, at its side oriented towards the
profile cylinder 110, R a8 fLreaskihe 19813 ef-pb G aRSsHANR GRENRE-SEIRWRYEhe sensors

125 are disposed sl INACNGE LBRARAH i Pecldas Ui BueianeResd Bir Gacseued by the
5 to be (no longer) able to read the data of an access data carrier
of a person, such as for example a code card, which includes
biometric data, respectively the memorized access code
(mental characteristics) as the access data. Thus, in the
inactive mode the reader does not use any or merely any
10 energy. According to the invention, the sensor device
comprises the above-mentioned evaluation circuit. Said circuit
is adapted to trigger the connection of the read device, once the
evaluation circuit has detected the counter-element moving past
one of the sensors. In other words, the sensor device is able to
15 fulfil two tasks, on the one hand, detecting the direction of
movement and, on the other hand, just detecting the rotational
movement in general, and all this without any expensive logic

system.

20 For this purpose, the evaluation circuit preferably comprises an
XOR element (exclusive OR), to which the sensor signals are
input, and the output signal thereof is input to the reader or to a
control system, which activates the reader. In other words,
conventional inexpensive standardized components can be

25 utilized, which is cost-effective.



10 overlap each time for each pair, represented by the crosshatched areas. Corresponding thereto,
the profile cylinder 110, at its side oriented towards the rotary knob 120, presents elements, in this 15
case in the shape of two magnets 113, which can be detected by the sensors 125. If the rotary knob
120 is turned, the sensors 125 follow a respective, adyantageously the same circular trajectory, the 20
centre thereof being the rotary axis of the rotary knob. This circumstance results in the detection areas
126 of the individual sensors 125 alternately moving past one of the magnets 113. One of the
respective sensors 125 is thereby able to detect when the respective magnet 113 enters or leaves the

25 associated defgeiipRAare2iRasedAN I ciratht SPREFE FdS P UiRE B A€o @ SRAREINg signal.
-10- The signals of, preferably, all sensors 125, however at least of oné pair of sensors 125, namely of
two sensors of detefaign etemar2 paaialyticériafiping @atpuithsigeraltrapisniited @bove
mentioned one XOR element is input. In addition, the circuit
includes another XOR element, to which the output signal of the
5 one XOR element and one output signal, formed by the delay
element, is input. The output signal of said other XOR element
in turn is input to the reader, respectively to the control system

thereof.

10 The above mentioned counter-element or the at least one pair
of sensors is preferably disposed to be stationary, thus it is
preferably not moved in relation to the entire rotary knob. In the
simplest case, the counter-element, respectively said pair of
sensors is disposed at the profile cylinder or is integral with said

15 cylinder. Correspondingly, when rotating the rotary knob, said
pair of sensors, respectively the counter-element is disposed to
move along the displacement path by the rotary knob.
Preferably said pair of sensors, respectively the counter-
element is therefore disposed at the rotary knob or integral with

20 the rotary knob. In other words, the sensor can be incorporated

in a simple and space-saving manner.



5 data processing logical system, for example a processor. Preferably the sensor signals will be,
respectively are digitized. By way of example for the upper pair of sensors 125, a sensor 10 signal Si
is associated to the left sensor 125, whereas a sensor signal S2 is associated to the right sensor 125.
Figure 2 indicates different curves for the sensors sigrals Si, S2. 15 If the magnet 113 is located
outside the detection areas 126 of both sensors 125, the two signals Si, Si, as shown in Figure 2a,
have a low level. If the magnet 113 enters the detection area 126, by way of example of the sensor
125, shown on the 20 upper left side in Figure 1 b, the associated signal (in this case Si) changes to a

high level. The obgFf@naléamaes ahAdoONdRHdRa IR RSN NI e &Srtened, the

magnet 113 enters the overlapping area of both detection areas 126, and the second signal as well (in
this case S2) chaygpaterie 2fbigh letleé Uptollowieg rotalesahiptiotary kubb 12@fered point the
magnet 113 leaves the overlapping area and remains in the detection area 126 of the other one of the
two sensors, narfEYRIHNEEN SR MHE e right upper side in Figure 1 b. Once the magnet leaves
this detection area 126 as well, both signals S1 , S2 change again to the low level. Figure 2a 5
illustrates three consecutively realized rotations of the rotary knob 120. In this case, the duration of the

high and lowslevetigfipeeg depeRawaNtive roiaing ereskpobeclirddneitddPdIhadotiy knob 120

is rotated in the opposite direction, the 10 course of the signals will be like illustrated in Figure 2b. This
circumstance is apparent in thernbedimeighalf $hedastesstmomnl, leaves the high level earlier than the
signal Sl.

Figure 2 shows curves of sensor signals,

10 Figure 3 shows an extension of the knob cylinder of Figure 1,

and
Figure 4 shows an extension of Figure 3.

15 Figure 1 shows two views of a knob cylinder 100 as a
component of a lockable leaf lock, and namely only the

components, which are relevant for the invention.

According to Figure 1a, the knob cylinder 100 comprises a
20 profile cylinder 110 with a freely rotatable locking bit 111 and a
forend hole 112. A rotary knob 120 is affixed to one end of the
profile cylinder 110. Said knob is provided with a reader 121,
which, for a contact-less contacting, is coupled to a non-
illustrated access data carrier with an antenna 122.
25  Furthermore, a preferably visual indication device 124 is

configured by way of example in the shape of a luminous ring.



Figure 2c shows the case in which the rotary knob 120 is not 15 continuously turned in one direction.
Instead, shortly after leaving the detection area 126 of the sensor 125 associated to the signal Sl, the
rotary knob 120 is turned back such as to reenter the detection area 126 of said sensor 125 without
having reached already the detection area 126 of the sensor 125 20 associated to the signal S2. The
resulting signal courses clearly reflect this operation. According to Figure 2d, the rotary knob 120 is
turned back before even leaving the detection area 126 of the other sensor 25 125, because two high
level phases of the signal S2 overlap with one and the same high level phase of the sensor signal SI. -

12 - And the resyttiRg H;jf}r@hcm gfg}ytr@ Tﬁté)%h rwpglﬁﬁré@ygement is

thus not only able to detect the 5 direction of rotation but also a change in the direction of rotation,
without requiring B28 exp@fsanr lagcymukstongsyacooninhedatas knothe20osaastikatedh namely
rotationally- 120

5 As illustrated in Figure 1b, the rotary knob 120, at its side
oriented towards the profile cylinder 110, includes four sensors
125, preferably in the shape of GMR sensors. The sensors 125
are disposed such that the detection areas 126 of the individual
sensors 125, represented by the hatched areas, partially

10 overlap each time for each pair, represented by the cross-

hatched areas.

Corresponding thereto, the profile cylinder 110, at its side
oriented towards the rotary knob 120, presents elements, in this
15 case in the shape of two magnets 113, which can be detected

by the sensors 125.

If the rotary knob 120 is turned, the sensors 125 follow a
respective, advantageously the same circular trajectory, the
20 centre thereof being the rotary axis of the rotary knob. This
circumstance results in the detection areas 126 of the individual
sensors 125 alternately moving past one of the magnets 113.
One of the respective sensors 125 is thereby able to detect
when the respective magnet 113 enters or leaves the
25 associated detection area 126. Based thereupon, each sensor

125 outputs a corresponding signal.



10 operatively connected to the locking bit 111, the unequivocal signal curves allow for easy
determination whether or not the rotary knob 120 has been rotated in the direction of unlocking or
locking of the non-illustrated leaf lock, and thus if the connected leaf should be unlocked or locked.
Furthermore, the number of 15 rotations of the rotary 4g1ob can be taken as a basis. It may be provided
that, if the verification of the access data is successful, a user needs to turn the rotary knob twice in
the unlocking direction prior to the rotary knob releasing the rotational operative connection. 20 Figure
3 shows an extension of the knob cylinder 100. According to Figure 3a, the sensor signals Si, S2 are
input to an XOR element or to an XOR gate 101. The output signal A 25 thereof is input to a control
system 102. If the signal A has reached the high level and the rotary knob 120 is not activated, - 13 -

the control systemli@Xigalte afhqopefénadigmalé seasoreliRS rdaoereda, sdnedsto@bnnect it or
to switch it on, either immediately or after the output signal A exceeds a predetermined number of high

level phases. In &ﬂ_@r \W@FHSQIB 5PREYS HPwAAMRY (PSR 86&3@_!"%@&19@?%3@@ to activate
incicaton deviceHLEPS Ak anardal Ve TRBARY cBeTa e o R s o

read. 10 5 data processing logical system, for example a processor.
Preferably the sensor signals will be, respectively are digitized.

By way of example for the upper pair of sensors 125, a sensor
10 signal S1 is associated to the left sensor 125, whereas a sensor

signal S2 is associated to the right sensor 125.

Figure 2 indicates different curves for the sensors signals S1,
S2.
15
If the magnet 113 is located outside the detection areas 126 of
both sensors 125, the two signals S1, S1, as shown in Figure
2a, have a low level. If the magnet 113 enters the detection
area 126, by way of example of the sensor 125, shown on the
20 upper left side in Figure 1b, the associated signal (in this case
S1) changes to a high level. The other signal remains at a low
level. If the rotary knob 120 continues to be turned, the magnet
113 enters the overlapping area of both detection areas 126,
and the second signal as well (in this case S2) changes to the
25 high level. Upon further rotating the rotary knob 120, at one

point the magnet 113 leaves the overlapping area and remains



Figure 3b shows the curves of the output signal A with respect to the curves of the sensor signals Si,
S2 illustrated in Figure 2. The control system 102 is able to recognize with this 15 arrangement when
the magnet 113 "enters" or leaves a respective (partial) detection area 126. Figure 4 shows an
extension to the arrangement shown in Figure 3a. In this case, a delay element 103, configured by 20
means of a dead-time element, and a second XOR element 101 are connected in series between the
XOR element 101 and the control system 102. In addition to the output signal A of the first XOR
element 101 a signal V, which corresponds to the output signal A, is input to the second XOR element

101, with the 25 giffgrenepaifarttibp Canea NI BO L HiSh et RIAEIBerTRBSHvo Lerssig of time At
by means of the delay element 103. The following is valid for the point in time t: V(t) = A(t - At).

namely of the sensor 125 on the right upper side in Figure 1b.
Once the magnet leaves this detection area 126 as well, both
signals S1, S2 change again to the low level. Figure 2a
5 illustrates three consecutively realized rotations of the rotary
knob 120. In this case, the duration of the high and low level

phases depends on the rotating speed of the rotary knob 120.

If the rotary knob 120 is rotated in the opposite direction, the
10 course of the signals will be like illustrated in Figure 2b. This
circumstance is apparent in that now the signal S2 reaches and

leaves the high level earlier than the signal S1.

Figure 2c shows the case in which the rotary knob 120 is not
15 continuously turned in one direction. Instead, shortly after
leaving the detection area 126 of the sensor 125 associated to
the signal S1, the rotary knob 120 is turned back such as to re-
enter the detection area 126 of said sensor 125 without having
reached already the detection area 126 of the sensor 125
20 associated to the signal S2. The resulting signal courses clearly

reflect this operation.

According to Figure 2d, the rotary knob 120 is turned back
before even leaving the detection area 126 of the other sensor
25 125, because two high level phases of the signal S2 overlap

with one and the same high level phase of the sensor signal S1.



The output signal S of the second XOR element 101 resulting 5 thereof is now input as the signal S
into the control system 102. The delayed signal V together with the second XOR element 101 serves
the purpose of modifying a signal A, having relatively long high level phases, into a signal S having
relatively short high level phases. In other words, signals having 10 very short high-level pulses can be
input into the control system 102. The duration of time At is determined in that the downstream
control system 102 is able to continue to reliably detect each 15 pulse even at minimum pulse width.
Figure 4b shows the curve of the signals 51, S2, A, V, and S for the curves of the signals 51, S2

according to Flg%ehaa tﬁéh'ﬁéﬁ‘f{ﬁlﬂ%’i'%l me&g}g\éét Qg@/éq tt;@fwal&qa\{]lstﬁ%arly 20

recognizable. The invention is not limited to the above-described embodiments 124 is provided
by way of examptgpeitatéomulti-coloured lighting device, for example in the shape of a RGB LED. The
LED does not radiate if both signals Si, S2 are on a low level. If Si changes its condition to a high level,
the LED radiates red light. 5 If the other signal S2 changes to a high level as well, the LED will radiate

blue light. Now. I Sig)ahth& SFrAIREMEn IS RN HiSt -5y 4I5E S8 oM the
5 direction of rotation but also a change in the direction of
rotation, without requiring any expensive logic processing

system.

If the rotary knob 120 is activated, namely rotationally-

10 operatively connected to the locking bit 111, the unequivocal
signal curves allow for easy determination whether or not the
rotary knob 120 has been rotated in the direction of unlocking or
locking of the non-illustrated leaf lock, and thus if the connected
leaf should be unlocked or locked. Furthermore, the number of

15 rotations of the rotary knob can be taken as a basis. It may be
provided that, if the verification of the access data is successful,
a user needs to turn the rotary knob twice in the unlocking
direction prior to the rotary knob releasing the rotational
operative connection.

20

Figure 3 shows an extension of the knob cylinder 100.

According to Figure 3a, the sensor signals S1, S2 are input to
an XOR element or to an XOR gate 101. The output signal A
25 thereof is input to a control system 102. If the signal A has

reached the high level and the rotary knob 120 is not activated,



As an alternative or in addition to such a visual indication 10 device, an audible indication may be
provided, which may emit a special audible signal for each condition of the sensor signals S1, S2.

The rotary cylinder 100, respectively the rotary knob 120 15 thereof includes preferably three operative
conditions: Sleep mode:only the sensors 125 are actige authorization or read mode:the reader 121 is
connected; 20the sensors 125 are possibly inactive active mode:therotary knob120is activated; the
reader 121 is 25possibly switched off again. - 16 - In the sleep mode, only one sensor 125 may be
activated, in order to activate the reader 121. In the active mode as well the sensors 125 may be

activated, in - the control system 102 has the function for example to activate
the reader 121, namely to connect it or to switch it on, either
immediately or after the output signal A exceeds a pre-
determined number of high level phases. In other words, a
5 person, who would like to open a door for example, is able to
activate the reader 121 by simply turning the rotary knob 120.
Preferably when activating the reader 121, the indication device
124 is activated such as to radiate yellow light, in order to
indicate its readiness to read.
10
Figure 3b shows the curves of the output signal A with respect

to the curves of the sensor signals S1, S2 illustrated in Figure 2.

The control system 102 is able to recognize with this
15 arrangement when the magnet 113 "enters" or leaves a

respective (partial) detection area 126.

Figure 4 shows an extension to the arrangement shown in
Figure 3a. In this case, a delay element 103, configured by
20 means of a dead-time element, and a second XOR element 101
are connected in series between the XOR element 101 and the
control system 102. In addition to the output signal A of the first
XOR element 101 a signal V, which corresponds to the output
signal A, is input to the second XOR element 101, with the

25 difference that the curve thereof is offset by a pre-determined



5 order to be able for example, during continuous activation of the rotary knob 120, to perform
evaluations on the door-opening frequency and the like. If the rotary knob 120 is activated, it is
preferably intended the 10 sensors 125 remain activated. It is thereby possible to correspondingly
prolong the time of activation of the rotary knob 120 bjyymeans of turning the rotary knob 120.
Furthermore, it may be intended to effect an unlocking of the leaf, after detecting that the rotary knob
120 has performed a pre- 15 determined number of rotations (for example: two). Furthermore, it may
be intended to switch off the rotary knob 120 and preferably also the sensors 125 for a pre-determined

period of time. 2, BR@MgrNiR{Pafs BFeREENL DE IREIIBERY Il dtdiprsitiefornexammale to

dispose three sensors 125, the detectionareas 126 thereof partlally overlapping each other pair by
pair. Altogether tfellibveindeisatalidafeasiepmint ire inhett d&fBcE2A the Abjire displacement path,
but just not the overlapping detection areas 126 located next to each other pair by pair. - 17 - The
amount of magnets 113 is not limited either.  The respective magnet 113 may be configured as a

permanent 5 maghel of 87 AL AP E'Yf the second XOR element 101 resulting

5 thereof is now input as the signal S into the control system 102.
The delayed signal V together with the second XOR element
101 serves the purpose of modifying a signal A, having
relatively long high level phases, into a signal S having
relatively short high level phases. In other words, signals having

10 very short high-level pulses can be input into the control

system 102.

The duration of time At is determined in that the downstream
control system 102 is able to continue to reliably detect each

15 pulse even at minimum pulse width.

Figure 4b shows the curve of the signals S1, S2, A, V, and S for
the curves of the signals S1, S2 according to Figure 2a. In this
case again, the time delay At between the signals A, V is clearly

20 recognizable.

The invention is not Ilimited to the above-described

embodiments.

25 It may be intended for example to illustrate the condition of the

sensor signals S1, S2. For this purpose, the indication device



The sensors 125 may be based on visual, haptic, sound or on any other kind. The magnet 113 is
realized by means of a counter-element belonging to the sensor 125 for actuating the 10 sensor. The
sensors 125 and the magnets 113 may be exchanged for each other. 15 In addition or as an
alternative, the sensors 125 may serve to wake up, raspectively to activate the reader 121. In other
words, the user needs to first rotate the rotary knob 120 before an access data carrier can be read at
all. 20lt is likewise possible to realize specific modes of operation, such as emergency opening in that
the rotary knob 120 needs to be rotated in a specific manner, which operation will easily be recognized

by the inventive 3e58q5qeMiRAdetPhP ey Biiethen Uﬂﬂ?ﬁeﬁﬁlﬂﬁﬂfbl%m@d%gﬁﬁw d and
space-saving solution for detecting arotary movement of preferably the rotary knob 20 of7a knob
cylinder 100. Listleieterdoceexanepddsin the shape of a RGB LED. The LED does
not radiate if both signals S1, S2 are on a low level. If S1
changes its condition to a high level, the LED radiates red light.
5 If the other signal S2 changes to a high level as well, the LED
will radiate blue light. Now, if the signal S1 looses its high level

(again), the LED radiates green light.

As an alternative or in addition to such a visual indication
10 device, an audible indication may be provided, which may emit

a special audible signal for each condition of the sensor signals

S1, S2.

The rotary cylinder 100, respectively the rotary knob 120

15 thereof includes preferably three operative conditions:
- Sleep mode: only the sensors 125 are active

- authorization or read mode: the reader 121 is connected;

20 the sensors 125 are possibly
inactive
- active mode: the rotary knob 120 is

activated; the reader 121 is

25 possibly switched off again.



110knob cylinder 111XOR element 5 112control system 113delay element 110profile cylinder
111locking bit 112forend hole 10 113magnetic part 120rotary knob 121reader 122antenna 123energy
supply 15124indication device

-16 -

In the sleep mode, only one sensor 125 may be activated, in

order to activate the reader 121.

In the active mode as well the sensors 125 may be activated, in
5 order to be able for example, during continuous activation of the
rotary knob 120, to perform evaluations on the door-opening

frequency and the like.

If the rotary knob 120 is activated, it is preferably intended the
10 sensors 125 remain activated. It is thereby possible to
correspondingly prolong the time of activation of the rotary knob
120 by means of turning the rotary knob 120. Furthermore, it
may be intended to effect an unlocking of the leaf, after
detecting that the rotary knob 120 has performed a pre-

15 determined number of rotations (for example: two).

Furthermore, it may be intended to switch off the rotary knob
120 and preferably also the sensors 125 for a pre-determined
period of time.
20
The amount of pairs of sensors 125 is not limited. It is possible
for example to dispose three sensors 125, the detection areas
126 thereof partially overlapping each other pair by pair.
Altogether the three detection areas 126 may be able to detect
25 the entire displacement path, but just not the overlapping

detection areas 126 located next to each other pair by pair.



125sensor 126detection area Aoutput signal 20 Scontrol signal Si, S2 sensor signal Vdelay signal
Attime delay - 20 - Patent claims 1. A sensor device, adapted to be partially inserted into a rotary
knob 5(120) of a knob cylinder (100),

-17 -

The amount of magnets 113 is not limited either.

The respective magnet 113 may be configured as a permanent

5 magnet or else as a solenoid.

The sensors 125 may be based on visual, haptic, sound or on
any other kind. The magnet 113 is realized by means of a
counter-element belonging to the sensor 125 for actuating the

10 sensaor.

The sensors 125 and the magnets 113 may be exchanged for

each other.

15 In addition or as an alternative, the sensors 125 may serve to
wake up, respectively to activate the reader 121. In other
words, the user needs to first rotate the rotary knob 120 before

an access data carrier can be read at all.

20 It is likewise possible to realize specific modes of operation,
such as emergency opening in that the rotary knob 120 needs
to be rotated in a specific manner, which operation will easily be

recognized by the inventive sensor device.



including at least one pair of sensors (125), and a counter-element (113), wherein the
counter-element (113) and the at least 10one pair of sensors (125) are disposed to be movable in
relation to each other along an essentially circular displacement path, and are located
opposite each other in such a way 15that detection angas (126) of the sensors (125) respectively
comprise a partial area of the displacement path, and partially overlap each other in the area of the
displacement path, 20 wherein the displacement path is partially located outside the detection areas
(126) of the at least one pair of sensors (125).

As a result, the invention offers a very simply configured and
space-saving solution for detecting a rotary movement of

preferably the rotary knob 120 of a knob cylinder 100.



2.The device according to claim 1, wherein 25 the sensors (125) are configured by means of GMR
sensors (125), and -21 - the counter-element (113) is magnetized. 3.The device according to claim 1
or 2, furthermore including an evaluation circuit (101; 101, 103, 101) 5 which is adapted, based on
sensor signals (Si, S2) which are output by at least one pair of sensors (125), to detect the passing
counter-element (1131 at each sensor (51, S2). 10 4.The device according to claim 3, wherein the
evaluation circuit (101; 101, 103, 101) detects the passing movement in that it XOR concatenates the
sensor signals (51, S2). 15 5.The device according to claim 4, wherein the evaluation circuit (101, 103,

101) detects the ppsping BRI IMErals

110 knob cylinder
111 XOR element
5 112 control system
113 delay element
110 profile cylinder
111 locking bit
112 forend hole
10 113 magnetic part
120 rotary knob
121 reader
122 antenna
123 energy supply
15 124 indication device
125 sensor
126 detection area
A output signal
20 S control signal

S1, S2 sensor signal

V delay signal

At time delay



delays a signal (A) formed by means of the XOR concatenation of the sensor signals (51, S2) by a
20pre-determined value (At) as a delay signal (V), and XOR concatenates the formed signal (A) to the
delay signal (V). 6.A rotary knob (120), disposed to be freely rotatable with regard to a
25locking bit (111) of a profile cylinder (110), - 22 - _alle to be activated in such a way that the rotary
knob (120) energizes an actuator for the duration of the activation in that the rotary knob (120) is
rotationally-operatively connected to the locking bit 5(111), and including a reader (121), adapted to
read data of an access data carrier, and a sensor device according to one of the preceding

Patent claims

1. A sensor device,
» adapted to be partially inserted into a rotary knob
5 (120) of a knob cylinder (100),
* including

- at least one pair of sensors (125), and

- acounter-element (113),

» wherein the counter-element (113) and the at least
10 one pair of sensors (125)

- are disposed to be movable in relation to each
other along an essentially circular displacement
path, and

- are located opposite each other in such a way

15 that detection areas (126) of the sensors (125)
respectively comprise a partial area of the
displacement path, and
partially overlap each other in the area of the
displacement path,

20 » wherein the displacement path is partially located

outside the detection areas (126) of the at least one

pair of sensors (125).

2. The device according to claim 1, wherein
25 * the sensors (125) are configured by means of GMR
sensors (125), and



10claims. 7.The rotary knob (120) according to claim 6, wherein the reader (121) is connected in
an active mode, such as to be 15able to read the data of an access data carrier, and is switched off in
an inactive mode, such as not to be able to read the data of an access data carrier, the
sensor device is configured according to one of 20thex¢laims 3 to 5, and the evaluation circuit (101;
101, 103, 101) is adapted to trigger connecting the reader (121), if the evaluation circuit (101; 101,
103, 101) has detected a passing counter element (113) at one of the 25sensors (125). - 23 -

 the counter-element (113) is magnetized.

3. The device according to claim 1 or 2, furthermore
including an evaluation circuit (101; 101, 103, 101)
5 which is adapted, based on sensor signals (S1, S2)
which are output by at least one pair of sensors (125),
to detect the passing counter-element (113) at each

sensor (S1, S2).

10 4. The device according to claim 3, wherein the evaluation
circuit (101; 101, 103, 101) detects the passing
movement in that it XOR concatenates the sensor
signals (S1, S2).

15 5. The device according to claim 4, wherein the evaluation
circuit (101, 103, 101) detects the passing movement
in that it
» delays a signal (A) formed by means of the XOR

concatenation of the sensor signals (S1, S2) by a

20 pre-determined value (At) as a delay signal (V), and

« XOR concatenates the formed signal (A) to the
delay signal (V).

A rotary knob (120),

» disposed to be freely rotatable with regard to a

25 locking bit (111) of a profile cylinder (110),

o



8. The rotary knob (120) according to claim 7, wherein the evaluation circuit (101) comprises an XOR
element (101), to which the sensor signals (Si, S2) are input, and the output signal (A) thereof is input
to the reader 5(121) or to a control system (102) activating the reader (121). 9. The rotary knob (120)
according to claim 8, wherein the evaluation circuit (14, 103, 101) furthermore 10 includes a time
delay element (103) to which the output signal (A) of the one XOR element (101) is input, and
includes another XOR element (101), to which the output signal (A) of the one XOR 15element
(101) and an output signal (V) formed by the delay element (103) are input, and the output signal (S)

thereof is input to the readeg (b r@p@@ti%i%ﬂ&cwt%‘gy}s@w@%}hat the rotary
knob (120) energizes an actuator for the duration of
the activation in that the rotary knob (120) is
rotationally-operatively connected to the locking bit
5 (111), and
* including
- areader (121), adapted to read data of an access
data carrier, and
- a sensor device according to one of the preceding

10 claims.

7. The rotary knob (120) according to claim 6, wherein
» the reader (121)
- Is connected in an active mode, such as to be
15 able to read the data of an access data carrier,
and
- Is switched off in an inactive mode, such as not to
be able to read the data of an access data catrrier,
» the sensor device is configured according to one of
20 the claims 3 to 5, and
e the evaluation circuit (101; 101, 103, 101) is
adapted to trigger connecting the reader (121), if the
evaluation circuit (101; 101, 103, 101) has detected
a passing counter element (113) at one of the

25 sensors (125).



20 10. The rotary knob (120) according to one of the claims 6 to 9, wherein the counter-element (113)
or the at least one pair of sensors (125) is disposed to be stationary, and when rotating the
rotary knob (120), the at least one 25pair of sensors (125), respectively the counter- - 24 - element
(113) is disposed to be moved along the displacementzpath by the rotary knob (120).

8. The rotary knob (120) according to claim 7, wherein the

evaluation circuit (101) comprises an XOR element

(101), to which the sensor signals (S1, S2) are input,

and the output signal (A) thereof is input to the reader

5 (121) or to a control system (102) activating the reader
(121).

9. The rotary knob (120) according to claim 8, wherein the
evaluation circuit (101, 103, 101) furthermore
10 * includes a time delay element (103) to which the
output signal (A) of the one XOR element (101) is
input, and
* includes another XOR element (101),
- to which the output signal (A) of the one XOR
15 element (101) and an output signal (V) formed by
the delay element (103) are input, and
- the output signal (S) thereof is input to the reader

(121), respectively to the control system (102).

20 10. The rotary knob (120) according to one of the claims 6 to
9, wherein
» the counter-element (113) or the at least one pair of
sensors (125) is disposed to be stationary, and
» when rotating the rotary knob (120), the at least one

25 pair of sensors (125), respectively the counter-



=24 -

element (113) is disposed to be moved along the

displacement path by the rotary knob (120).



