26 January 2007 -1 Apparatus with two conponents bei ng 2Ro¥E¥%2P@1 ative to
each other and a device for simultaneous transfer of electric power and
i nformati on between these conponents It is frequently necessary in
apparatuses with a stationary conponert- and a -conponent novable relative
thereto to transfer electric power and information or data, e.g. present
inthe formof digital electric signals, fromthe stationary conponent to
the novabl e conponent and vice versa. In the case of circular knitting
machines it is for 10 exanple known (EP 0O 431 674 Al) to select selector
magnets for the knitting needles nounted on a rotary needl e cylinder on
the one hand in accordance with a pattern, with the aid of information
which is transferred mnthout contact fronta statlonary conponent to the
needl e cyHHEAEEE WikkiVR - Qualler elative de e heiand o deeqfdror

oper at | nﬁmhh&eoﬁ@tr@ﬁstf&r otnag&ﬁt‘, ohr%r taﬁ@mtﬁ{)ﬁﬁ t ql Y ﬁ'r%s Al O efis! P 1ings.
15 In additiron 1t can be necessary, ely

automatically operated circular knitting machines, to transfer data froma
stationary control unit to a conponent coupled to a rotary needle cylinder
and rotatable together with this, e.g. a take down and wi nding up device,
in order for exanple to establish preselected take down tensions. In such
cases it is frequently also desired to transfer neasurement data, which is
20 gener at ed by fs@rfgmntlpmowmns appartfinses| witke al set@hay @mpiohentraadat abl e
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such bidirectional data transfer operate th roug an n uctlve and
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means for i nductive, contact-free transfer both of electric power and of
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r espect iselectot hﬁgn&f@iﬂﬂr@slﬁ&ré@ﬁz[fﬁdh@&d%fss@r@&% sl nductively coupled to the
l'ine. i)n the other hand the transfer of power is effected by nmeans of a
coupl i g | oop In addition it can be necessary, especially with complex, lacgely automatically

operated circular kaitting machines, to transfer data from a stationary control unit o a
component coupled to a rotary needle cylinder and rotatable together with this, e.g. a take
down and winding up device, in order for example to establish preselected take down
tensions. In such cases it is frequently also desired to transfer measurement data, which is

20 generated by sensors, processors or the like located on the rotatable part, to the stationary
control unit, where this measurement data can serve for example to monitor machine
states or be used as actual values in regulating devices. Devices are already known (EP 1
085 712 A2) for such bidirectional data transfer, which operate through an-inductive and
contact-free coupling between a stationary component and a rotatable component. The

25 transfer Qf electric power has however to be effected in the usual way with the aid of slip
rings. |

Apparatuses of the kind initially specified are further known (DE 44 12 958

Ai), which comprise means for inductive, contact-free transfer both of electric power and
of electric information. To transmit data between a transmitter module and a receiver

30 module the one module is provided with an electrical line terminated reflection-free at the



connected to a power source, separate fromthe said |in&%JdA0Y¥¥ERPEd to a
|l oad to be supplied through a transformer. Finally apparatuses of the kind
initially specified are known (DE 196 49 682 Al) which also do have a |line
term nated reflection-free, in which howdver the power and information
transfer is possible over this one line. The transfer of data is here
effected at conparatively high frequencies fromabout 10 MHz, conpared
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transfer of power, or trailed cables, as Is known in kKnitting
machi nes sppiliedxhraeh a tensferarerof these is al ways desirabl e on account of
the resulting copstructional limtations., and t unavoi dable wear. The
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componen .at least in part for both kinds of transfer.
Accor di ng’gfvg?g%&)grggecqm%f the present invention, there is provided an
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with a device for simultaneous transfer "of el'ectric power and informnation
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Enbodi ments of the invention may contribute the advantage that a _
convent i 8f\&y rotatable rotors.

Developing from this, embodiments of the present invention is based on the
technical problem of so designing the apparatus of the kind initially specified that the
contact-free transfer of power and data can be affected with constructionally simple means
and the same components can be used at least in part for both kinds of transfer.

According to an aspect of the present invention, there is provided an apparatus with
two components, being movable relative to each other and with a device for simultaneous transfer
of electric power and information between the components through contact-free, inductive
coupling, characterized in that the device includes a common transfer device for transfer of the
power and the information, with a primary coil arrangement mounted on one of the compdnents and
a secondary coil arrangement mounted on an other of the compounds, a power supply which is
connected to the primary coil arrangement, is based on pulse width modulation and is operated at a
predetermined clock frequency and with a predetermined duty cycle, and means for modifying the

signals generated by the power supply in dependence of the information to be transferred.



power supply part based on pul se width modul ation (= PWep JABuask 807 n
conbination with a transfer device fornmed in the manner of a transforner
both for energy or power transfer and transfer of information or digital
data. Both kinds of transfer can thus-Ze realized over a conmon channel

wi t hout substantial additional expense and in a manner which is so
interleaved that data can be transferred in both directions simultaneously
wih the power. MEaa¥@ent B GELREADIRIY ShHHLR AlS B 2B Ao

mar ket in |arge nunbers and i n many variants, so tha he conplete
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acconpanyi ng draw ngs., in ich: Flg. is a crposs-section thrau an
et vEoeheRnedRontsobRh gL adiifinelewin o5 Brtmami bon s e RIS on;
Fig. 2 i shabd@g6dn RNraatfene bt dirBticnb sikdui@hedubl§ with thdp@verMbieosérde Vi ew of

the transfer device in the direction of an arrowx in Fig. 2; Fig. 4is a
cr oss- se8i¢mfed FVOMorrars asppamilahlsor) thermmarket mraigadyotberseandriamsinyr 10

devi : di ' ion;, Fig. . 5. I '
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the apparatus accoFgHgadvantb@ub eatinés FhednitddinieplsIT eRGavintioRmal @gleati 1 cui t
diagram wth partial om ssion of a transfer device according to Figs.

to 5; 15ftpmdhe deperdeny show pul se waveforns at sel ected nodes of the
apparatus accor- ding to Fig. 6; Fig. 10 shows a circuit, omtted in Fig. 6
to sinplify the representation, for recovering data which has been
transferred by the apparatus according to Fig. 6 froma stationary
conponent to a novabl e conponent; 20 Fig. 11 shows pul se waveforns at

sel ected nodes of the circuit according to Fig. 10; Fig. 12 shows a
circuit, omtted in Fig. 6 to sinplify the representation, for



transferring data fromthe novable to the stationary coffdABYY 207%s. 13
and 14 show pul se waveforns at sel ected nodes of the circuit 25 according
to Fig. 12; Fig. 15 shows a circuit, omtted in Fig. 6 to sinplify the
representation, for recovering data whgch has been transferred by the
apparatus according to Fig. 5 fromthe novable to the stationary
conponent; and Fig. 16 shows pul se waveforns at sel ected nodes of the
circuit aggpsding to 30 Fig. 15. Figs. 1 to 3 show schematically a
transfer device of an apparatus according to the invention forned in the
nature of a tranfhoinventionvill be arplhiaed deMioeddtiit bbldeshbR waplof BReYafSe! in
arrangenent. 1 and . econdary coil arrangenent 2. 26 January 2007 -4 The
primary GOPIMCHORAH &@ﬁ?a¥npﬂﬁmﬁﬂ@§wﬂﬁﬁiK%Wh@b?e hal f 3 of a high-grade,
rapi dly reversi bgy hSa kal - : .1 r._ex | e,
which is suitableaé ?ggaﬁ?g%quﬁﬁﬂgﬁﬁkégk‘?%5%38%§“§%{?&é&%g%@gg?g“%ﬁgthe
enbodi Peatcordingtacthe guveantionj sc of annular form in which a circunferentia
groove 4 servin%aas a wnding space is sunk in 5 fromone broad side. An

auxiliary w ndi gS?éi‘(f‘éﬁ%m{’galH%H'eﬂH‘eiIHI pokorti i s di sposed on this

groove 4, with arighins WaBdiRe o?tl?cb@é’rﬁfe'rtd vikD'§h h{éddi?[écﬁb@lo{ﬁﬁ'ﬁﬂﬁwoi i Big, L W0
windings 5 and 6 extend circularly roung a central nounting opening*<7 of
the core?hal f 3. The secondary coil arrangenment 2 includes a second core

hal f 8, which iﬁ:. péeferably forned of the same material and with the sane
kind of structuré®as'tA&rIFiseeuontfrqugh e speand esnbogugentiglangadusiiye svpdenal f 8

i ncl udgsdediteasFribd ABHRON&odind To WMl ifteniilgre lie auxiliary and main
wi ndi ngs 10, 11 oﬁﬁep on the otlﬁ%r, anlg a lce’ntral nmounting opening 12. The

two core hal ves Hg. 8ina glar viewgddhé matsfer depiparsaterdimoaodtigi #g to t he
invention in m MEOr 9 rrrretrfgglbo a 'Sﬂrﬁ of separatiogn 14, so that those
broad sides in ‘Wi REYHEARPEBodmeRt ofhe gpparatus grgorfing e SISNYERNENGHITDS t o
one anotfefiededtio afockeRAuR B il a‘?ﬂl::ﬁ ' ' 15.
The two core halves 3 and 8 t us’folrm’t le @g%&?g;??@fgﬁg%@g&%@@%ar at ed
al ong t He Bigs Igiep>;15, with the particul ar feature that the one core half
(e.g.¢3) is fix tq a stationary conmponent 16, while_ the other core half
(e. g.1 ) is fi )‘i:? 1(:)] ot0a§§lb%8H§ﬁ¥vaY OffRT ahselegtpd, idst af B APPARIS ALFY- of
rotati onlidg'to Fige st ati onary conponent 16 is a frane part for exanple and
the rotatable conponent 18 is the needle 20 cylinder for exanple or an

el enment of a ci Fédil Krshowista tinepitrwotiiteteindfigch to airaplify thé espesdendation, for

recovering data which has been transferred by the apparatus according fo Fig. 6 from a
stationary component to a movable component;
20 Fig. 11 shows pulse waveforms at selected nodes of the circuit according to
Fig. 10;
Fig. 12 shows a circuit, omitted in Fig. 6 to simplify the representation, for
transferring data from the movable to the stationary component;
Figs. 13 and 14 show puise waveforms at selected nodes of the circuit
25 according to Fig. 12; '
Fig. 15 shows a circuit, omitted in Fig. 6 to Simplify the representation, for
recovering data which has been transferred by the apparatus according to Fig. 5 from the

movable to the stationary component; and

Fig. 16 shows pulse waveforms at selected nodes of the circuit according to
. 30 Fig. I5.
Figs. 1 to 3 show schematically a transfer device of an apparatus according to
the invention formed in the nature of a transformer. The transfer device includes a

primary coil arrangement 1 and a secondary coil arrangement 2.



The core halves 3, 8 are each fitted in a housing 19, wiPran¥ans2@Phdi ngs 5,
6 and 10, 11 are connected by schematically indicated termnals 20 to '
conponents explained in nore detail below and each fitted in a housing

part arranged beside the core halves 3,, 8. The conponents are noreover
connected as required to plug connectors 21 and 22, 25 which serve for
connection to electric voltage sources, electric signal or data |lines or

the Ilike. An al YA | ment., of the transfer devjc ccording to
the invention i s}méS Eg%ﬁfﬁﬁg?rggﬂg@ﬁwgtng n’élu S?t%ﬁ %%Swﬁ&?ﬁﬁﬁggﬁe&w e,
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and has ? %{.qg¥e 26 y\,hi%h is formed in its radially 30 inner
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i nner i fnost ene lobad bide cAnaukitiafy REndinh® eL@hding AdWh (38tsi botBRY BWGosd qvi ded
with a groove 29 vvhlgﬁh I S, Su{:]h' in its radiall 5 outer periphe 26 January
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lies in itdes eReAd BFcL | | S: Qf 5 1 tio in a central
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open si des opposEw seFomglarylyoibmdangementd inududes halev@rl Zfe haB sakhictsRpar at ed
from one_apot.her. by .a ir-gap 32 coaxial with the axis of rotation 30. The
5 secono%trr%t;eracb& Fora%ﬁfgdgmge B‘?teé'éha‘!%ﬁ’#thft@ samppking jof strogieias thadinstxi s of
rot at i10ncosd half 8l Fhiy thet Red hARRYinCigl , i the windi ngs  of
t he transf _e_radevi ce. cgne(-: @S%%Pﬁig Stlggltgg'lés %%@:ﬂ%ggfﬁ%veéﬁa%gv%@%ie E‘Tg Fi gs.
1 to 3 auxilissy aechuain windiigysiO, 41amd of thé othet hdndsakentOi nfufthd 6pdning Y.t h
regard to the transfer of e]nergy gor power) and information (data or 10
signals), the s oHorebalyes 3.0% arerasrangsd, &t the apagiabs aseerdigitaghe o Figs. 1

to 3, siiAgéntion in AADr SARARLY R Id X% i ld pahd apdenents 1, 2
and 24, 27 respectively ar ersr ?ﬁ%c@éf@%&%ﬁ‘g&%ﬁ%te ﬁéeerbé‘)?‘f!itg S fanner of
a transfwhigthe groavds dcamk®iavaink licotoakiplly ppposileans aabthbhbutsas @pshraied € hal f

8 or . t he. case of Figs. .1 to t he second core halves 8 or 28 can
7 0 ohEEnREPs marriviain et 1S Theod foap Fares 3 i Bt fatms Blegors o

natural l'y be st

Figs. 6 oa’raokrinsﬁim&,adapﬁﬁﬁara@édg&heﬁﬁ%gi 1%9 oifh fal fpgb&?ﬁﬁa@&%%&re%ﬂ%ty&% apsferring

power froma fixed conponent, "which 1S represen he” mai n
wi ndi ng cereakril (e tie3)aiaxXidedl 4o w switiodinygopohert 6, hileahy other borHadn@anes)t |

Fig. 1 . r ot at abl 0 - nent represented by the main wi nding 11 of
E hegse Césn f%%%c%fiﬁ?mg?l}egﬁ bg ﬁgﬁ&ﬁ‘n oAn Tefafe about an axis of Potation 17 The stationarg

component 16 is a frame part for example and the rotatable component 18 is the needle
20 cylinder for examplé or an element of a circular knitting machine which rotates therewith.
The core halves 3, 8 are each fitted in a housing 19, while the windings 5, 6
and 10, 11 are connected by schematically indicated terminals 20 to components explained
in more detail below and each fitted in a -housing part arranged beside the core halves 3,
8. The components are moreover connected as required to plug connectors 21 énd 22,
25 which serve for connection to electric voltage' sources, electric signal or data lines or the
like. |
' An alternative embodiment of the transfer device according to the invention is
‘shown in Figs. 4 and 5. A stationary primary coil arrangement 24 includes a first core
half 25 which is of circular shape and has a groove 26 which is formed in its radially
30 inner circumferential surface. On the other hand, a rotatable secondary coil arrangelﬁent :
27 includes a second core half 28 which also consists of a circular disc and has an outer
diameter which is slightly smaller than the inner diameter of the core half 25. The core

half 28 is moreover provided with a groove 29 which is sunk in its radially outer periphe-



The apparatus includes a DC vol tage source 35 which del 2fe@BulyB80% 0l t age
20 Vi of about 50 V for exanple and whose positive termnal is connected to
a node 36 of the main winding 6. The negative ternm nal of the voltage
source 35 is at ground. A second node 37 of the main winding 6 is
connected through a series circuit of ad ®electric switch 38, e.g. a
swtching transistor, and a resistor 39, to ground potential. A control

i nput of the switch 38 is connected to an output 40 of a PWM (pul se width
modul at i df S"fg’c‘&'o&t‘i%‘m%ﬁo Figsiddar, pbe sevend Poesmif 28 lissint thl nsiupred| ssatd2 i n

the for megfixinEet ANg - (FlLg. appe the outpuf. 40, wth a
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respectiv e switch signals noreover each have a wdith tt" "which

ely.
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with a3 ea@inbak il ' lgnal.s 42 the swtch 38 is off.
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A first reptivental thoprittaey ouil arravgedieng24.1Tief widdehes OF W ahNsf&Udvi@r doagement 2
(Fig. 1)_is connected to a second termnal of the main w nding 11 through a
skethdl o e Soodinescy 5

first di NG & angl 4@ 1LokFigsaddo Prige obshoun iarddigs 4 amhbi t or

45. A | ofst thé salhbfCimpRcifjer € shown as an ohmic load, lies in parallel wth
the capacitor 45. Finally a second diode 47 is provided, with its anode

connected to theWibceparditetin natstafoftdnerayeion pyiverdiand idfbraffon teCat hode
connegfyed m{lﬁ node 48.between the first diode 43 and the storage inductor
44. During eﬁb‘iﬁ%%f?saPPBes a5 hidansfgridenicggecarding 49 d'ig | Istos3 49ndefing.  7)
ar e t her péthreased eRe hag deBSn : ] S e [ corr.esponds to
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wavef or ' the swiiche duration to" on account of the presence of
the mai ﬁ&%{dﬁg?’ﬁ %?ecﬁ‘?f%"%'ég'@ﬁ@o% Tndhe spsgetthigs. tloto héherarpadbeereol | er 41
and ser Vigalved $8f 28 Barl hardQN91 h the main wnding 6
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i nductor 44 is 4 Upparatus includes a DC voltage source 35 which delivers a DC voltage

20 V1 of about 50 V for example and whose positive terminal is connected to a node 36 of
the main winding 6. The negative terminal of the voltage source 35 is at ground. A
second node 37 of the main winding 6 is connected through a series circuit of an electric
switch 38, e.g. a switching transistor, and a resistor 39, to ground potential. A control
input of the switch 38 is connected to an output 40 of a PWM (pulse width modulation)

25 controller 41 known per se. Pulses or switch signals 42 in the form of rectangular pulses
(Fig. 7) appear at the output 40, with a selected clock frequency which can be changed in
this embodiment (e.g. about 40 kHz to 100 kHz), and with a correspondingly variable
period T, respectively. The switch signals moreover each have a width t,, which determi-
nes the switched-on durations of the switch 38. During the pauses with a length t

30 between two switch signals 42 the switch 38 is off. The period T = t,, + t, determines
the PWM controller 41 cycle length.

A first terminal of the main winding 11 of the secondary coil arrangement 2

(Fig. 1) is connected to a second terminal of the main winding 11 through a first diode



dingly stored during the phases to" of the switch 38 i n2fHa"&apaed% or 45,
because with the diode 47 in the blocked state a current flows through the
di ode 43 and the storage inductor 44, in accordance with the arrow 51 in
Fig. 6, whereas during the phases toff of the switch 20 38, the stored
energy can now fl ow away through the second diode 47 with the di ode 43 now
in the bl ocked state (arrow 52 in Fig. 6). The arrangenent is

dvant | h. that, the diode 43_i |y briefl duct i d.th
o - par ok Rl e RoracneT e R Gl RS a ek 25 wohiEn ¢ he
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are noreover indicated in Fig. 7 25 by broken and dotted Tines for t
cases i nafpflectpnnertedyeibe second serminalmffthe madh wirelimghl hud its andlodacamected

ti ' ip full Li . The dotted |i f
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mexi murfi pbvierswiehl3s, voitaesiuties ad,(Fg. omasbiteherbie %eﬁeﬁ%az[temé nbfA4g Q@ at
maxi num power, the duty cycle forned by the quotient ton/T iIs
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amount s }g,3bey Oli Fi nal | 0 supplies of the kind
descri bed are n?))FlQ‘ng%?)tﬂer é'vglg{ﬁzaﬁ’g;%f%l wegﬁ%ﬁ°§3&ﬁﬁh@re¥%ﬁiaﬁyé‘ssaﬁﬁ%oq‘oad 46
becones Waggermn dorisgriel ssvitchéden dubatiof s | dcdeunl off ThedpileSsRE iof tiinath adapt ed
to this, | r to keep the voltage at the |oad 46 constant. The voltage

Ln,.orde
on 26 J aWHer‘%E goﬁhie nofer ecandrcopgested Hothedt W perdtbligs 41 hod setvedb switchiét f or
this r i i.th.a._.set int value iin the PWM controll er
A HESBoRd Ghe &r&ﬂgﬁﬁfi% fgfg aylﬁ wnﬁging %8?{‘8?‘?993 Cﬂﬁ?aé rvgi

41 and held at a const corresp ®on of the val ue

to" of the swit cPhesPWiMhksntddlier Silnfoems hathl thadobel ssurRWH £6udtdinidye
enbodi rre][gﬁ,ﬁn a rotatable component, its vol tgge cannot be directly fed
back to N Rove AvRRly peit, e a sorcalisdovitshed made powse supphBrbutdn t he

auxi li ar Nele! : I [ rr nt, | (Figs. and
serves f((y)ornqaﬁ?ls) q‘%ﬁ‘?‘ﬁoé‘é‘mﬁ?gg Otﬁ%@%égt?% Ar?é‘féld)?ﬁﬂ%&gﬁ Sl}eoa(%\&erg Bpllyi 'Prs}e%?%er
t er ni nal thb ddadgtéc vin e treeb férmea foaséd By theadwsewindigs 601111 Bs RARIeaat rol ler 41

through a rectifier circuit 54, which can consist essentially of conponents
corre Bo‘ﬁﬂ?‘ﬁ@f‘ %t&e&‘sf FHB (e 3R50RAHY £oH Zrrangemers oaribe aatablerrasnponentindiings 6,

e s e e
auxi | i ardingly sthiredydéring/the phasen al, Yofahapgiesh 381id the dapastok A5! BecauseFRAdRE ¥
a1 hicho% &7t 5 ieked shiccn G fove heai dbd drede Fhandane sgussuppiot or
the PWL0nRi helok@icd ¥ithShe arrow 51 in Fig. 6, whereas during the phases t¢ of the switch
20 38, the stored energy can now flow away through the second diode 47 with the diode 43
now in the blocked state (arrow 52 in Fig. 6). The arrangement is advantageously such
that the diode 43 is only briefly conducting and the main part of the current flowing
‘therethrough has already decayed when the diode 47 becomes conductive.
| The pulse waveforms of the switch signals 42 are moreover indicated in Fig. 7
25 by broken and dotted lines for the cases in which the powers to be transferred are smaller
and larger respectively than in the states shown in fuli lines. The dotted lines for the
switch signals 42 and the currents at the node 50 represent the maximum power to be
transferred, from which it is apparent that even at maximum power, the duty cycle formed
by the quotient {/T is comparative}y smail and is preferably less that 0.5 and preferably
30 amounts to about 0.25 for example.
Finally power supplies of the kind described are normally regulated insucha

~manner that, as the load 46 becomes bigger or smaller, the duty cycle t_/T is automati-

cally adapted to this, in order to keep the voltage at the load 46 constant. The voltage on



15 moreover effected with the aid of a DC vol tage sour c&°58MaY 289Gnpl e,
whose voltage V2 anounts to about 14 V for exanple. The circuit seen in
Fig. 6 further requires dissipation or annihilation of the energy stored
during the phases to" in the main vvindinp 6 of the primary coil
arrangenment. This is effected with the aid of a second electric switch 56
(Fig. 6), e.g. fornmed as a 20 transistor switch, which forns a series

circuit w aci t 57 lyi bet ween the nodes 36 and 37. The control
t er mi nal Vﬁ&% El?aae&’g%r‘[ogﬂg@%“?eg %dﬁ%é‘&?@d"aﬂ‘& tor dhis PrERose and ist copmarid with eont r ol

ceording. ?f“i?fé‘:;j?‘, oty or ST PRRSE 2 SR REhy Shrdbithe o

swi t ched AgTafiga ¢ Yue f| ot tbersyishaignalsTie Sueithe tradofe & hsounealin thegat i ve
flank of ' Si |, 42 corresponds 25 to the position of the
| eadi ng, et;[)[%gldtmlm\;{é% Iaar?%q%}le f?fgp%’?ﬂ"ﬁ ‘é‘?qﬁ’ﬁ‘élca’ﬁﬁ’.t by Hirecthl feddack ip e PWM t he

cont r ol 5 conmelidr 49 is effected wwth the aid of the voltage source 55. The
result of switching on the switch 56 is that the previously charged main
wi ndi ng 6 di schalyagordancewibithe infentiore thecruxiliarp efiading Grofake pridist esices, a
back vol L,a9¢, rises at .the. node 37 .when switching off the
switch 38; t%ﬁngelﬁggﬁF%F )slua%dfg Sg‘{‘.’gﬁlf?rafﬁﬁptg,?ggt U5 ope, iermyngd I1pg phground agd ¢ he
vol tage #owttee t&mivd) belrlgeionh@idl HUG add@al Valu® ihed of $Re i)mh cﬁ)ﬁtrg rous

I C

excess vg{{t‘g‘es arise in the swtching off operation, coul d damage
the swit EHOWH 3 clifign pistuit 54, whieki an consint lessemgaltyhofsconmbnatts chaesondingi me

ensur t I has n conpl.etely dissipated at the

begi nﬁ%%gﬂ%lf c{aﬁlggﬁ%ﬁ ¥ ’o%tﬁg% ﬁ@ntﬁ(ri‘smfo%? W‘B‘&‘Bﬁ%@e}ff‘wggé%ﬁd&r&@ BE. t he
capaci t ol dh7thasainé beresiyi §, ahadaed desy &t the ' ' l,ect ed
t hat the blehav'hour .of signals 61 ggan in%%ﬁ@ﬁ?%%fr%%ltg?nﬁﬁ%&e rrlﬁaﬁlgl 37.

The si gn%P'&eg Fhanee ip dhs awdbinng fwiadinarp ohesntdiagly cbarges spdrdiond it thet he vol t age

V1 and agecGRIERP RRALI t he bac . which has coppletely,

di sappea_reecd. at ? ﬁéﬁlf g%egﬁ%{%?gln&é\ﬂ%isfgﬁgb% ﬁBx@‘a\Wt WHdiRg o4 0 %‘F"dé‘is t hat
the swi tishuialye&brsthé Hesirddyregiiefio CH vaREE Sufly f&ORS BvRPL troﬁ[ief ggstances
at th(—i sane tine_as or shortly after the negative flanks of the swtch

si gnalld MgEo¥eretiachd, with the aid of aHPE gitagtheoused §5 Farsexadiples Grlanse valtgiedd!, t he
out put %&fﬂts.t@eaﬂamt‘ipﬁ}rre%xhﬁfe.“ is connected through a line 62 to the
e

control circuit 59. The switch“signals 10 60 at the control output 58 are
thus only enabl éfhewtinittsben ieBiat léviﬁnhélafbﬁﬁirérﬁ;] d&ﬁﬁatﬁ#&r%ﬁl‘aﬂ%ﬁb? g2 from

the control circyit 59 have been detecte is applies regardl ess of how
| arge t HECKH YL JUBRE thshpsesot, inghe mhwin svildioy 638 thaptintaiyreoihneangement.
This is effected with the aid of a second electric switch 56 (Fig. 6), e.g. formed as a
20 transistor Switch, which forms a series circuit with a capacitor 57 lying between the nodes
36 and 37. The control terminal of the switch 56 is connected to a control oufput 58 of a
| control circuit 59. A switch signal 60 always appears on this control output 58, according
to Fig. 7, whenever the switch signal 42 of the switch 38 is switched to the off or
blocking state. The position of the rear, negative flank of the switch signal 42 corresponds
25 to the position of the leading, positive flank of the switch signal 60. The voltage supply of
the control circuit 59 is effected with the aid of the voltage source 55.
' The result of switching on the switch 56 is that the previously charged main
winding 6 discharges. On account of the normal behaviour of inductances, a back voltage
(back EMF) arises at the node 37 when switching off the switéh 38; this can be sub-
30 stantially greater than the voltage V1 of the voltage source 35 and therefore must be
limited, so that no dangerous excess voltages arise in the switching off operation, which

could damage the switch 38 for example. In order to achieve this and at the same time

ensure that the back voltage has been completely dissipated at the beginning of the next t,_



For the same reasons it is desirable to select the swit@RJ8RYEPAEs for
"the swtch 56, or the positions of the negative flanks of the switch
signals 60 at the control 15 output 58, in such a manner that it is
ensured under any conceivable circunstances that the switch 56 is in the
bl ocked state again on renewed sw tchi hg-'on of the switch 38. This could
be achieved for exanple in that the switch signals 60 are given a

predetergwsed (cons} ant()) [\gl dt h whi é? ié smal ] er than corresponds to the
val ue t f PPy &5 RPEHapse.0f W garaction af and dheypwitshii-9a dpration of dhe switeln36 swi t ch
signal s 4 solletedafatiBe $ERNVidUR of , i taeSi i ion 61c
foll ows the signal s?act?on Gib calfékélgysb?}v‘%%gq%gﬁgﬁgisﬁtﬁg%ﬂnv@ggzt o)
sel ect ed Thpaignali &1k cempssd iof aalompenestvé taolvetsmintlinigno ghodoltigeey 1 agpar dl ess

of whet | t.ching-gn operation . of this swtch 56 has been started
it t mecotnpdfi; G bAGH B B GRE FEY Gyt e complecly QirpPRRRLRRC B ¢ e
| i nes. SHomewtching DEf Mk divitck 59f the signal section 61c woul d be independent

of the pulse width ton and fixedly prescribed. 25 In order that the
interval of ti meltoidanthpethegitch sizgnatsl 6! ady peesedeheumted an§ costediabkd be

dapt ed ¢; ' diti-ons, whi linked to the data t f
o o nedl PRI 0L | s b hEGor b Rosstid Banksrprbe svilsingenslr
t he invet? amhshoi-tibcui® anGSush iehwirkes B8, PO a%ﬁieaott@diugm 4bhg bRl t-

According to Fi%. 6 two outputs 63 and 64 of the PWW controller 41 are
connect €Pi{eet hkis ¢anperierhthaoushsi oo 62 66 the3@niol Lizcutihs). olttepswitdhdsigmlsat t he

sane ti} f t hr ough C citor 66, ef erence yol tage

V5 gendray SONP REAEE A8 dhul P nRirCBRt BRnertie tasbear e

out put Gignaf 42 fiohethe wbputbl G4 ul SWVRSeltRes AbtebRE. THI %Rﬁl’i’és rﬁ%ﬁﬁi&sg BFWHCV of
e sa

the PWM.  controller 41 and issue a clock signal at t time. I'S
takes pllats s syHehedranetimes Gafondhs swdy38 eaclcapaeic.or 66 i s charged t hrough

the resistor 65 ¢ r.on i gation of th referepce vol tage
V8at “the. out putt B4RERO R R Rl ARS8 R BEahstof goliis BEBr o vl o
det er m rssdichrd6; e tiVBdsitingis o8 keciepddive AaSIANGOAE Rwibid Si2hatb G0lP Uk Q@) ned on
t he ggtcg‘lltﬁ%gg LS shown in Flz’gﬁﬂ7 and is noreover fed to an input of the

t

contr i guchpy mannggithat it s emswied dinden amy esinceivable ektwngangStand t he

capaci t : : .also the duration af, the. peri .T of
Tho i nt are o e e i BHE R AL MasPh T onsaF sl b SR R p R340 Thi e
resul t tcould hehechiaved €br Siagiphd irkBaohetsietcR Widddls @boareg%emep&a&emﬁé@quency
and period T as i’:dngwgiﬁgnal 67. The negative flank of  the swtch signal 42

is credtUstaEPg ds smallgyehar cerreappndsf tot thenwalue 1., aeendeisi thdokbaeesy t he
regul at ipeRnRYb eSS Wit £0of MG smhls%g%afé M i e seen in Fig. 7, where a
20 short signal section 61c follows the signal section 61b caused by the back-EMF, with a
width t so selected that the switch 56 is always switched-off in good time, regardless of
whether the switching-on operation of this switch 56 has been started with the rear flank
of the switch signal 42 indicated in broken or dotted lines. However, the width ¢ of the
signal section 61c would be independent of the pulse width t, and fixedly prescribed.
25 In order that the interval 6f time t can be made as small as possible and if
desired be adapted to changing conditions, which are also linked to the data transfer
- explained further below, the power supply is provided in accordance with the invention
with means which make it possible to adjﬁst the interval t. According to Fig. 6 two
outputs 63 and 64 of the PWM controller 41 are connected together through a resistor 65,
30 while the output 64 is at the same time connected to ground through a capacitor 66. A
reference voltage V3 generated in the usual way in the PWM controller 41 appears on the

output 63 while the output 64 serves to set the internal clock frequency of the PWM

controller 41 and issue a clock signal at the same time. This takes place in that the



According to Fig. 6 an input 69 of the control circuit 58JPUaY 289 onnect ed
through a resistor 68 to the output 63. This input 69 is also connected to
ground through an adjustable resistor 70. The series circuit of the two
resistors 68 and 70 represents a voltage divider for the reference voltage
V3 present on the output 63. The DC vol fage V4 15 obtained fromthe voltage
division and shown in Fig. 7 is conpared with the sawtooth signal 67 with
the aid of a copparator or the |ike, and whenever the anplitude of the

sawt oot hCHGHeN 0% shatged daropgl tscresisior £3dnvawisath manien potappbcatichefegat i ve

fl ank of rdfb@nceSvhi | ' aring. on the.output 58 is
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be chang&duadetgitinedyn thej RWMreottralfer tdie A 8iiS6tRIsighRl ROhAR dbREmedbrS@BEect ed

t hat theou'dtﬁ%ht f thelﬁsigpal section 61lc of the back EMF in the signal
61 is as SR 555%88@5‘? 1%/ agd fhmpreoner Kddr apppyt of dheseningal eticwis 5% By as
w de ag fagesleMifedsiofihd B heSE6k ; | ess._vol.tages are
therefore reli g;:bley l%voiﬁded. I ngdg'?%g?‘mvfoﬂélgaspga?%gé%g?%gﬁv%ncﬁaélﬁlﬁ‘g%afche

si gnal ethejdurdionagfrthe peridsl Ttdfehe eemnielofit anthe HWMemisiiech] isibgpal 42 and

t he ne ' . nk..of, the.signal section 61b by the point of intersection
of 259?41%&\?/%4'%@9 1ty ey %‘%%ﬁ&%ﬁc iSH§ & 8“1&%‘?%& Yaasithepame f eat ure,
Uhe deschitduadepud pirisd TRIBAUEN 675 HRR e ot o MORG iG] odance, v L1

the invention that it is possible to alter not onl ycle to" 1T
but al seresed ﬂﬁ@fcﬁl@m@;ﬂf(ﬂw krevalenfi tode T,,0fs debaritediblyahe técmtptiondy @aihshg

al ter . in.t.he preferred enbodinent to two different values. To
this Zﬁ(}ﬂgq{s@lﬁ%@éwgﬁ"@i ‘cuit of athird electric switch 71 and a further

resistor 72 1S CORBREAEE BEC @4 idgul 8 bF the cofublleiRAid Blad ddhabiey Tesi st or

65. The control input of the swt I S connect ug a control line
73 to a tBroughia reyistor Gh de ghesouypiiti 63 ARtdeinipat 6%l alsneshnbabdw gihad throsyh t ch
signal i Led over the control. line 73 to the switch 71, this results
in par alaliei5 or?ﬁ%ﬁegﬁg)r]?nfi‘g?ﬁewrcui@fttg%ﬁw‘bfeslws PR and 7816pwsEnihy 72 and
a reductviolingd dividee fowhalrb@lenct K6ldhde (OMIER kS Y

results. Accordingly the capaci torée66 ips C tgérhg% %r%{uga%'u?‘gipfggla%%t\ﬁne

t han t# obkdnshamdbe ypltagealivision sindrshd@n andFig.H2 isi cvimgareall with tieshoitdoth t he

PV is. i ned i ngl lier. Th It of thi
To o Steal 81 it nk i RLDR eSO F BOREL B dyERarer he eppludopite ¢ eduned,
i . e. theadredusipeyl 67 mibhd hé mboim}fi ?3’6 Fﬁﬁﬁ%\‘,‘ﬁ%ﬁ% gsgdgﬁk'ﬁ’ani{%%'lﬁe t hat

the frequency of the sw tch signal correspon-
di ngly PWFkaigaal 60\Fignd anpesting ae thdeutpwi S8 isateatn by the do@frobEirddie5%Ewi t ch

gg f[ ﬁea:{glgg@éfgfow%?hﬁi%( ﬁggagﬁ%\éw%ﬁtnk rc(:?lrcli BT at? edtart](\arviﬁ\{?;f/I ardﬁggillc?ntt io? rt]heoiesgsglo? 7\(/)O| tage
20 and be so selected that the width t of the signal section 61¢c of the back EMF in the signal
61 is as small as possible, so that the back EMF is dissipated within as wide as possible a
signal section 61b and damaging excess. voltages are therefore reliably avoided. In other
words, the positng flank of the signal 61 is determined by the negative flank of the switch
signal 42 and the negative flank of the signal section 61b by the point of intersection of
25 the voltages V4 and 67.

According to a further particular feafure, the described switched mode power
supply is so arranged in accordance with the invention that it is possible to alter not only
the duty cycle t/T but also the frequency or the period T of the switch frequency can be
altered and set in the preferred embodiment to two different values. To this end a series

30 circuit of a third electric switch 71 and a further resistor 72 is connected according to Fig.
6 in parallel with the resistor 65. The control input of the switch 71 is connected through

a control line 73 to a circuit 74, whose significance is explained below. When a switch

signal is applied over the control line 73 to the switch 71, this results in parallel connec-



of the auxiliary winding 5, in order to transfer the saf® Y 2¢MHder
otherwi se the sane 10 conditions. The change in frequency of the signal 67
finally also has the result that the switch-off instants for the switch 56
occur correspondingly earlier, i.e. they are automati- cally matched to the
I ncreased frequency. Accordingly a cha‘ng%' of frequency by nmeans of the
swtch 71 or the resistor 72 has no significant influence on the interval
of time t..i any possi bl e changes in frequency effect

ioh N é%‘) Fig 7, Ra%ggr S i
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i nvol ved as agr ul e, ¢ e{%W:mn t he eng{)%?tﬁgﬁggh%ﬁg}f&% gigt%%l gelﬁ(frfg%ﬁsf ‘é’gircgd i's
suppl i edequaliFimeans thag theafrequengseof thelswiteh Zdnalve €t the swmﬂwﬁse@brbasﬂﬁaans of
a suitab ' e . 0. a normal RS 232 serial |nterface) to the
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whi ch i sOfstappslaphyindingS § incerdenioytraokier il savet piwesiugted Gthé@vise tHesagat a i S
first ;puRphidsto an input 79 of the circuit 74, which has a second input
80. This Is connected via a block 81 to the output 40 of the PWM controller
41. The bl ock Sfhesaugsir AeQRAMESE e ' L 9ia! tput 40
into signals 82 (Fi ? %? 306% %sgbl e ?&;}Iﬁ%}g%%gggggsegéiﬁg&l{ g\nﬁ% ﬁl%a

sui t abl YW1 f instaals foriee gheitch J6oodser romenpbadinglyt earlibr, Be.rthey A Anohlxe i nput

79 | by a signal train 83, in which a signal
2 nigh rengrePeR e IR, it Rpfngly o yanee ot hiaiceny Pvurone 08

| ogi cal thetwitcH e od icresRbriyR 1Ak nBNYRRILRA: MBheRlLbd "Mt Syggool form
and irllﬁldjil}de start and stQ&ﬁZG January 216:107 -(131 b(':)ts, lpgir:@ggf%hesfﬁgtc. The

data i 2- froRahoh rany pessibls| charges &y frchueany wéfest, aifdimtdatdap@pmear i ng on t he

input 79 and th i ppeari n n.the. inpu 80 are examined in the
circuit 74, e.g&%ﬁ%ﬁﬁéﬁgar’\ﬁ}f\’ﬁﬁrﬁfﬁ’cﬁp%ﬂl‘aIr%g‘e‘%ﬁ%mg?%’i‘éllgtt?é'?“n 83 is at
the | evebtalable cdrty@orens 8 (Figof) ishefepRaiih V& idRB kil ha iNeAsh i §h4e l?kEﬁrﬁari 5

1 gs.

recogni sgd @)?: g a logical "0" and an output 84 of the circuit
and 8) d§sgibed bglop. Goncenisl | iwbredtiont andh&lapedi are o BS underftoad i tHeomost

exanpl egeﬁ&alaseﬁl_?é WstardoNi RMLG Qra?lslfe} ?ro%lh&xefrgga%g co%p%l}lllgnt 18 to the fixed

20 component 16, although in practical cases only the transfer of logical “0" and "1" signals,

which are arranged in any serial bit pattern, is involved as a rule, as in the embodiment.
| The data to be transferred is supplied in Fig. 6 serially over a line 78, which is
connected by means of a suitable interface (e.g. a pormal RS 232 serial interface) to the
stationary output of a PC, a machine controller for a circular knitting machine or the like.-
25 The supply of the data or "0" and “1" signals is effected at a baud rate of 7800 bits/s for
example, i.e. at-a frequency which is smaller than the frequency of the switch sighals 42,
The data is first supplied to an input 79 of the circuit 74, which has a second
input 80. This is connected via a block 81 to the output 40 of the PWM controller 41. The
block 81 serves to convert the switch signals 42 at the output 40 into signals 82 (Fig. 8)
30 suitable for the data processing, with a suitably lower level. The data to be transferred and
arriving on the input 79 are also shown schematically by a signal train 83, in which a
signal at a high level H signifies a logical "1" and a signal at a low level L a logical Q.

The data can be arranged in any arbitrary code or symbol form and include start and stop-



transistor for exanple is held in its switched-on or corRBde®yany2@ate, so
that both resistors 65 and 68 are effective and the PWM controller 41
operates with the higher frequency or shorter period T. 10 If however the
signal train 83 is at the level H on ap ﬁarance of a signal 82, this is
recogni sed as a logical "1" and the outg t 84 of the circuit 74 is set to H
(signal 86 in Fig. 8, whereby the switch 71 is switched through the
control li.ne 73 i.nto the blocked or non-conducting state, as is indicated
in Fig. é"{ﬁt PRl Bitsi fitcs T8 datadppyit anorgpyer dkey plavs asynobrasously 65 i s now
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TI of a ehié iscReogii@aals 24Rgicall f1"hQwaNe ' Siteuit Bt ' t
frequency of a s%\ni'ltchssi g%ﬁf‘ 42b i's Ené blic:ggPﬁﬁee?lgﬁu%tsﬁpésgtgtgTllz?'gﬁigr%’gtsed
to the vl Hig-$2. wirpieby dhet syitchi Hnis sivitchel Swatghhths comed! 142 730ihtd the HRVMed

The 50 eohadf b AARERARN S8 Ralsley SEHE Do ol §T heordinebipnt tRus. t he
| ogi ¢ ci resistdr 684is ﬂoﬁpéﬁ@:ﬁﬂé,ssoathﬁﬁ%@iueﬁ&!”ﬁmhg _@wga‘;s%;ﬁ%zoﬂw? gﬁg@f’%”t

for nodi fying the clock frequen- cy or the perio e SW nbde
pover SuppRgrensedd spibribie result dhat theendxt fswitnlasigoal 42 or the rexesighatr8etdrdadgm t he
station t to . rotatabl e conponent. 26 Japuary 2007, 12 In
accor daﬁ{lc%’ e\%\ng{% ?2{}%@ biyna\?l eln{]ﬁ)arli “{&Wg’ FOSTESR AN do s FrsRenduely incseasedrpariad f or
recover i igfttheswhdtosigrdl 400 ThisofdaR JFR6H §dvGdod W i : i ' re
formed in the nmanner seen in F_ir . 7 and ar eon\éyéérﬁy6?ég%i7i’aﬁﬁ§:h}lﬁr%%§g%{?at
t he nodeStEed #tjthe beginping tof ghe s"el@%rmmmi/ 42j nowihas a Acuger gerigd To ofi agcoud of i n

which thge llbl{%%r @ﬁﬁllgﬁlgatruﬁe aF ﬁl%nca%apc?tf 36F The switched-on duration of the switch 56 is

20 thus automatically prolonged with the aid of the sawtooth signal 67 and the voltage on the
input 69. When the signal on the output 84 is reset to L at any 1nstant and at the begin-
ning of a switch signal 42, the switch signal 42 automatically regains the short period T,
on account of the switching-off of the switch 71.

‘ The alteration of the frequency or the period T of the switch signal 42

25 achieved in the described manner is shdwn enlarged in Fig. 9. The recognition of a iogiéal
".0“_ in the circuit 74 corresponds to a high frequency with a short period T1 of a switch
signal 42a. If however a logical "1" is recognised,- the frequency of a switch signal 42b is
reduced, i.e. its period is increased to the value T2. This alteration of the switch signal 42
of the PWM controller 42 in dependence on the data to be transferred is so selected in the

30 embodiment that T1 = 24.7 ys and T2 = 27.6 s for example. Thué the logic circuit 74
represents a means mounted on the stationary component for modifying the clock frequen-
¢y or the period T of the switched mode power supply in dependence on the information

to be transferred from the stationary component to the rotatable component.



5 reference nunerals as in Fig. 6, these neans conprise?8J8B{AYEP0%B8 and an
evaluating unit 89 connected to its output. A switch input 90 of the
counter 88 is connected to the node 48 in Fig. 6, while a count input of
the counter 88 is connected to a clock generator 91, which generates clock
signal with a substantially greater fretuency (e.g. 16 MHz) than the
frequency of the switch signals 42. 10 As Fig. 10 further shows, a reduced
voltage is preferably fed to the input 90 of the counter 88, rather than

t he vol tage apped® pergrdunce welhrthel énvéstiom Hiesrotagahlie esinpwienagemprises aranhforone

hand pi c . t .a.hode 92 between,. resi stors 93, 94 copnecting in
seri eg, \I?\/ﬁ% o %f“{l%ﬁl% lgfo\?g'? 'i?%ngémﬁ‘i RE?F d’é?d,‘h'\éﬁ%ﬁc %‘g%ﬁﬁzc‘f’@&hiaﬁe B’ifnﬁbl“é it h
t he secomshndéosten it Fig. 17 friddare Grear@ iddaacﬂzyhﬂageéaﬂa{eh{oae\ggl(r?@%)io? ﬂﬁ@duced

by a bl ock 95 corresponding to the 15 block 81 in Fig. toa leve

sui t abl e SFORARTECiCH; Aggordiag 4o Fig cldk 9n ryhicthei likefpadts tace given tewsareesh i nput 90

i n thi : JR.re Lon to the period, thgse signal.s do naot

o ter 3 POBRASS el i Bif 6. 3 mishs caRoES B 3uuer 55 Se of Aualivige oni
control | 88 céfinecdao dawitpit. 8&wishliBHRI900 BACHuROSEE V@ nhbdfkiPiheoly! se 49
or the vzk%%ag:e a t.he node 92 and is sinultaneously restarted. The cl ock

pul ses o 1% |G SKhilsehequit inpub of trocauptenB8ds chrmrestsfl tten odkogeierand1, ead
h ti 3 i.Gh . h i ods TI T2.0f th
oo 1 ch ovah EALBIETITAEAL NI SO BERGR el BF pBTnRE T by 18I Cpnl gl

si gnal s &equdney nbdesswihaigraR.42Wth a clock frequency of 16 MHz this neans

that, _in the abgvg:_exa le a period of 24.7 its would correspond to a
count &0 state of At 103aghershowspa rpdieed vobgzesisipreferablyafeddorieeinpyt P e of

2. Theseynal | ' vl Pt
Fogi cal - 2ER AR s Alter B0 ORECIBESingS B g5 IE TN b Vb o

| ogi cal Ision thene handipicked sffat @ mote POt ERANTWLBsistbheo S| BN@mmedingtine i nput
90 of the coun er 88 and at the output 96 of the evaluating unit 89 are
shown i nSSEIEE, Whigh formp 3 veitags digiden which is ronnectefl gm apratiglawish thensecpmpdiode 90

resul ts ip; { t M| kg i.ndi din Fig. i by a
Fonal senitER 8 Outilohenbalt hiighotite ifkAited By ibiESS Eontinabdipe to g
stat e I block Be imifigu tod6lefell giitable foettei l0gicASMka prideessidgkardaipFbd eStheor a
signal 97c. at. the inptkllt 90 (si,gnal section 98c at the output 96). Finally
a si gnal 9 PR G @ ths progsssd oy In eelatiqnstodhe pedied tthess simals d netradter

out put ) ' ' S 9 hat they are
di spl a(:g% c@x@%@gﬁggﬁ% gg&g;@e%gf &gﬁ?@g?’b@ﬁﬁ%?gﬁ‘fg“ﬁéﬁ%ﬁﬁ'anot her. This
i s caused for exEheploanien 88lintestthisy pehipditile flaak of @A 4 of tehel@pgnal 97b

TS T RE n03 62 Snd B Smulhedusly eveartad The cloek puses of he Gock generitor o1
20 counted thereafter accordingly lead each time to counter states which depend on the
periods T1 and T2 of the switch signals 42a, 42b in Fig. 9 or the correspending periods
of the signals at the nodes 48 or 92. With a clock frequency of 16 MHz this means that,
in the above example a period of 24.7 us would correspond to a counter state of about
395 and a period of 27.§ #s 1o a counter state of 442. The evaluating unit 89 can therefore
25 be so-set up that it issues a logical "0" at an output 96 for a counter state of less than 418
and a logical "1" for a counter state of more than 418.
The signals at the input 90 of the counter 88 and at the output 96 of the
evaluating unit 89 are shown in Fig. 11. According to this, a first signal 97a on the input
90 results in a state H at the output 96, which is indicated in Fig. 11 by a signal section
30 98a. A signal 97b at the input 90 leads however to a state L at the output 96 (signal
section 98b). The like applies for a signal 97c at the input 90 (signal section 98¢ at the
output 96). Finally a signal 97b results in a signal state H (signal section 98d) at the

oufput 96. A comparison between the signals 97 and 98 shows that they are displaced by



whi ch deci des through the eval uating unit 89 whether a FBJRUTY 2807 or a

| ogical "1" is here present. Correspondingly the signal 97d |eads to the
result that the state H at the output 96 5 nust be associated therewith
only after expiry of the corresponding period T2. Since this displacenent
by about one period applies to all signds on the output 96 however, the
data sequence at the output 96 represents a true equivalent of the data or
bit sequence shown in Fig. 8 appearing at the input 79 of the circuit 74.
Thus, - i nobg peradlastasivaite lene heothen dilis Breauded fos axmmypla du disk vie paradsTlefordevi ce
as 10 for e pgwer. t fer is ysed for the datfa transfer from.the

stati onar8§/arﬁcpgﬁ'8gﬁ§nsl‘gr{aigg ﬁémsf; SEsiars elapssh iR e popniertate freestahfished.

si gnal s 4Richfdetiass BYBAAOMN:hlusfinddniPBO mﬁmeﬁ\anllagibﬁd'dm % BENET ") ﬁ'gg@gye are

nmodi fied according to a kind of frequency nodul ation. Sinc
st r eam | BresemnSeesperdiaghyribh sizmali®ld/leids tohhs resulighatabe siateed adlitlspbwperént  at

t he ou f Fi 10.i.s not signif.icapt. The positions st.art_ and
stop bfsf glhsv%gl%cﬁ%s%é%}fgjl gleﬁ%w@} 8@%@8? ﬁx]f‘ﬁ'eogé’leémﬁefﬁﬁﬁmgeﬂ?&oﬂqf% c%'r'é“r‘?g‘@ﬁ
Apart frdispladtingent Bg abO@NIReridd aPBliesSBGANGAaYs Sh Hiebhidtp R SRRV, Ihe asiat a

transfer are not significant, because they have no significant effect on
t he powefcdrfisAst Bie QupUtd fepeasents a tmgeequivalesf ef thefdatnbobiraeduenceoshowatia f r om

t he rot aﬁ%p\l%’e-?ﬁ%tgﬁﬁgﬁmhe]iﬁ 1Eton{glte'ih ésrﬁéikgnary conponent 16 is effected in

accor danc eI nvention’n T 20 descri bed bel ow, which al so

in particul ar cortes/ fisadcbaiabtaghelie Riventbn, MWsade SRR BansfbfAevRE a5t 0 be
transfgrgra Is supplied_ serially over a line 101 in Fig. 12, in which |like
r

parts 1 V& tpsteR ds Ao Brecdathtransiernfisemal the sietipperFicgmpenent ki thel i ne

bei n ' l.nterface fo a to,,t he, out put of a
cont ?ol IC%FHE%? ?ﬂgﬁﬁe&ﬁ%g@%\ﬁgg ﬁ%‘nélg'l]fi > ?’gtogtﬂéeb?gﬁg&%%ﬁlé‘ﬁtﬂl‘g thﬁ"helosuppl y
of the datiwhedmalspoebi agipbflakenedifibd accdpdifg ¥l aNtah® of fred Sy Mdautasiohor

exanple,_i.e wth a frequency which is smaller than the frequency of the
switch sigsfathe dag strepm igaramstered iapyichspnpesly by this, theplescrilgg displacemientcati t

arrangengp ' . | Rput 104 tQ i.ch.are .appli.ed the
signals ar foglﬂ)gggga\/tgf tf: %éh?)zlrs %Dﬁgﬁig%g?tﬂ - Ppgijtons ?%IQF aflﬂégpph]ﬁ&ew%lggr‘imlyeduced
i Nt hé5 Heomiesedbirt thetdae NIRQRSFian h@@iaﬁgédenganaﬁ&ntthﬁrtﬁ& @hghgdirt el espond to
the signals 97 in Fig. 11 (cf. also Fig. 1 These signals are first

trans- GrIRIATY; Fircxitpapsegd by theydata trasforiare nolesignibicansi heranse thew hpvs g0 13)
whi ch arg, apphi ﬁﬁ?ét%n%?gh@gy[raﬂs(? tgfmgl({%idr“%uit 109. The del ayed signal s
at a pulse g

106 result int enerator, ho shown, is triggered by the
negative flanks Thé ttansfes of ifbanfAibnastdats foRiStha r6iaBidl cokfonkar 126 thanuary

2007 stationary component 16 is effected in accordance with the invention in the manner
- 20 described below, which also in particular concerns the transfer of "0" and "1" signals.
The data to be transferred is supplied serially over a line 101 in Fig. 12, in
which like parts are denoted by the same referencé numerals as in Fig. 6, this line being
connected through an RS 232 interface for example to the output of a controller or the like
provided on the rotatable component 18. The supply of the data is also effected here at a
25 baud rate of 7800 bits/s for example, i.e. with a frequency which is smaller than the
-frequem_:y of the switch signals 42.
The data is firstly fed to an input 102 of a circuit arrangement 103 which has a
second input 104 to which are applied the signals arising at the terminal 92 (Fig. 10),
after they have been reduced in the block 95 to the necessary logic level and therefore
30 correspond to the signals 97 in Fig. 11 (cf. also Fig. 13). These signals are first trans-
formed in a delay circuit 105 in_to delayed signals 106 (Fig. 13), which are applied to an
input 108 of a circuit 109. The delayed signals 106 result in that ﬁ pulse generator, not

shown, is triggered by the negative flanks of the signals 97 and issues a signal 106 for



each of these. The circuit 109 serves substantially the28dfaVieP¥se as the
circuit 74 (Fig. 6), nanely to inspect the |logical state of data appearing
in the formof a signal train 110 (Fig. 13) at the input 102. The signal
train 110 has a formaccording to Fig. 13 which corre 5 sponds essentially
to the formof the signal train 83 at -tKe-input 79 (cf. Figs. 6 and 8). If
the signal train 110 is at the level L at the instant of the negative flank
of a delayed signal 106, a logical "0" is recognised and no pulse, i.e. a
| ogi cal e®h dfghggenerated at an output 111 of the circuit 109 (Figs. 12,

13), as is indicated at. points 112 in Fi 13. However, if  the sjgnal
Crain 110 is in Dheokrdt RLSees wbstpialihe sing REPREG A gL iR (B Ohe

si gnal 1f&mel} Qo dospe@ithfogichl slafe SEERPHY ht ! i b 9.
13) cor resp%%di ngbt 0 a Ioogé(i;_cgl ('5'1" i gbpg%gﬂggg&?g% %}%toﬁg %%@2343%&%@9@%‘%
out put 113 #fthe fput 19T uThe signalrigpémi i hds08 form awoutiol rgFig 18iwhich 2oreonnec-
ted tot ontral i f an.electrjc switch 115, ) .SWi.tc

transi S gbﬁm ﬁsl'ﬁslsgﬁg\’\ﬁy{}@ Eﬁeﬁ%{m ?fs&'&ﬂﬁ{@tfr@& et\iBe R gaﬁaf }H%F 8 ;ﬂg_r@t I
term nal thefsighal @8inSIIO is hi the OIS aOMBGhstiR O iRBhedafivd AafOBNE GbRPed Hgrdr | €S
wth a termnal_ of a capacitor 117. The other term nal of the capacrtor

117 is cY¥nadesigak @) aisrecagnised and ne ipalsauke] 4 dogjcahi"@lingenetitet attaneougmeondar y

coil arran- p [ 1 nted .on. th ota l.e. conp t. A ngde
198 bat vii PRI REE 106" Bras Lo TPUTRER Bk S of B4R ISTR RS Phirvpngit
through the sR@hlstrain 1109s A€ tie ™ ste at thelihda® of the/héRlive MnLbPthe slgrAndo@ show
the auxiliary winding 10 is coupled inductively to the two 20 nmai n wi ndi ngs

6 and 1912 kreidah el pisi ieersnised dnd ecoritthrsjenabil 14 Grigahgeemmespondianth 2 logispect i -
vely. Thel"q?lg@ﬂerﬁgdtogetpéicgaﬂ ?%&06, by neans of which the signal train 110
el écte

is evaluated 1's so at these signals 106 always occur during-the
interval tuff (M@ oufputald & heyicoiheRariddmeBN DY RSB o FiEhe2 0BAMRC-
winding 11 of the secondary coil 25 arrangenent in the tinme intervals t
i s | ar gty iithsssoptrpbthphal amelep@icrswilchdiligeat atsvdtchdepsistar Yhis shwitch 115
arrangern h | grd ficant reactio t he mai i ndi ng. 6 of
he- pri mary e e ARy il R Effbal 3 8 o, PR Py ePhiodfis

Wi t hdrlavevnheaed ineriginith aenslimal ofa @kpicher PI7.MPHe/ 066N lerRinaRHP@RRApaciBENEVEr
the swtch 115 (Fle%. 122§ Is brought _into the conducting state by the

si gnal s ¥4 cpupeteddy a erminal af hgausiiant winding 19 of the Soondary oejh afhe:

ili i ngli , i d ' 116. .The .vol
hor eby SaR0LER. AP mofeCAPAR Bl o fiineh" W53 T berkly RTGR, " Phe
primary Hisdmd the raiseauiis ©fmdioeverpsaned diroapl @a6didton1 {9 adinghe avediaga ndi ng

11 of t rhe secondary coil arrangenent on_ the {)r[ mary side.
ivider. As Figs. 1 and 2 show the auxiliary winding 10 is coupled inductively to the two

20 main windings 6 and 11 of the primary and secondary coil arrangements I and 2 respecti-
vely.
A The delay of the signals 106, by means of which the signal train 110 is
evaluated is so selected that these signals 106 always occur during the interval t.
(Fig. 7) and always when the energy stored in the main winding 11 of the secondary coil
25 arfangement in the time intervals t,, is largely dissipated and the main winding of the
secondary coil arrangement therefore has no significant reaction on the main winding 6 of
the primary coil arrangement. The result of this is that energy is withdrawn from the main
winding 6 of the primary coil arrangement whenever the switch 115 (Fig. 12) is brought
into the conducting state by the signals 114 (Fig. 13), since a current flows briefly
7 30 through the auxiliary winding 10, the capacitor 117 and the resistor 116. The voltage
' thereby appearing on the auxiliary winding 10 is readily measurable on the primary side
on account of the absence of a reaction from the main winding 11 of the secondary coil

arrangement on the primary side.



26 January 2007 15 The signals 106 and therefore al so £hdadyagmabey 114
(Fig. 13) are always generated according to the above description when a
pul se pause is present between the signals 97 at the nodes 92 and 104 or,
with other words, when the switch 38 (Fig. 6) is switched off and the
switch 56 is switched on. 5 The descri-bEf-switchi ng-on of the switch 115 in
Fig. 12 acts at the node 118 approximately in the nmanner seen in Fig. 14.
If the-switch 115 is in the blocked state, corresponding to a "0" at the

output 111, a si@‘halsngﬂxﬂ@ 166 ahdehcrefdec éll'.@tli@dl%@\l\@lm @apr 63 ar¥bivedysi s simlar
to the course of th gnal s 61 at the node 6, 7 and 12)-and is
caused b§FeRHHeY Aeqer B«’E f%&@ aboye H@W@Pnt‘*ﬁ@n@vmﬂwamslsl nyesent betwesbdeuct i ve
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10 is brlef y | oaded, fhat a charact erls I'C Nno t he
| eadi ng segcled of amdmws;mgmhlﬁm.@@wnﬂiml everall si gnal 122 resulting

t her ef r.om di fferﬁ gl atjvely strongly fromthe signal 120. A corresponding
modi fi Cati on restf¢ desgribed,awvitching-ary Oi(ﬁﬁeg%“tcmllérié 1&) 12 aetapedredtode Hé8

st at i onagynr6QiRmed he Y p! y the

signal s r( Fi g%‘g'ﬂ{ glre eﬂﬁggggﬂﬁﬁr}eﬁgl olffgéj%kﬁfééhs ?Igffllgl S d_lLeZg]bflvf—\AaeStﬁg

whi ch areoraa:ssoncthatcm:f'@‘r aizehe dmypun 1¢hAas 3inelr 129t 4t ahy abdeAUES RUHES a c’baﬂsel n the

| eadi ng r qi transfer of data fromthe rotatable conponent to the
Mg gl g

st ati onat & frarseeot @ siggpls qltﬂﬁéhq Boflre3 T s iQrand B2 and i g, 7
resul ti ngabsBy HeoRRVSIEN 1 ﬁH@%&e?%é gqﬂq&éﬂc MUER stdre cﬁtr nal s

result in a nodification of the back E t her e1or change
si gnall8 @Pﬂﬂmdomh"d"salt gmadngplltzal T mmnma-yngaandmgrmas lbnefly lcaded,cs tlama ce

wth the |nv @ﬁ 1ﬁans nmu ep(ﬁm t he st tlonaﬂi1 onent and
descri bed! Baecl IC%P FETuliy 2B ‘?) 198 regian gf theryignal 120, the qysgal] é‘gf'fécover
the i nf oramids@fing qféréf?orhhﬁfféxg F}aanvelf’%gé %9 froh? thel di tlﬁ@ Ao ggﬂ.dﬂng‘?k EMF.

According to Fig. 15, in whi arts are again prow h the
sane 25medifisatéoncessiltsras ibé n0des37 (FiEs. 912 find M)gumtedaon ithegstationany tompbhehts

connect ed to the de and 'serv o subtract_ the DC vol tage conponent
(vol t age”VATo8% ¢ fﬂg \Vﬁ"f’%\ c%"é’&('%ew %re Y, the; genalgol ghigy 4) aredragys W“P‘éﬂ‘l{Pence

to Figs thefsigamsting (Figg Na); Swﬁﬂshaﬁ'@ aég%hﬁﬁctghﬂsd 4:(11 Icl’m%t%t?éﬁc v%ltgg@h&p »

corresponding to a | ogical and 129 corresponding to a | ogi shown
to a | argéringbeleading egign. 16 occur, wherein the signals 128 have a notch

130 li ke the 30 ,si ls 12 nd 123 in Fi 14. The signals 128, 129 al ways
appear during t AR 'ﬁ%?f‘n‘%ﬂa %ta from the IQW”(%!f’nC‘?iﬁpqnﬁmFﬁogtge glafipnarg compo; g

i ndi cat afént theFiSignhB BBd1hGe Mebighafl®61 LPFRY ! 1d&liBng from the back EMF
substantiaily unchanged, while “1" signals result in a modification of the back EMF and
20 therefore change the signals 61 into the signals 123. This change is measured in accordan-
ce with the invention by means mounted on the stationary component and described below
with reference to Figs. 15 and 16, and is used to recover the information fed to the input
102 (Fig. 12) from the modified back EMF.
According to Fig. 15, in which the like parts are again provided with the same
25 reference numerals as in Fig. 6, a subtracting circuit 127 is connected to the node 37 and
‘serves to subtract the DC voltage component (voltage V1 of the voltage source 35 in Fig.
6) explained with reference to Fig. 7 from the signals 61 and 123 in Fig. 14, whereby
‘signals 128 corresponding to a logical "1" and 129 corresponding to a logical “0" shown
to a larger scale in Fig. 16 occur, wherein the signals 128 have a notch 130 like the
30 signals 122 and 123 in Fig. 14. The signals 128, 129 always appear during the t phases
of the switch 38 in Fig. 6 or 15, as is indicated in Figs. 13 and 16. In order to evaluate
these sigl}als 128, 129, an output 131 of the subtracting circuit 127 is connected to an

input of a .circuit 132, which inciudes eight comparators connected in parallel, which are



these signals 128, 129, an output 131 of the subtracting® Py €0027 s
connected to an input of a circuit 132, which includes eight conparators
connected in parallel, which are 26 January 2007 16 set to respective,
different trigger levels 133 to 140 al so indicated schematically in Fig. 16
and whi ch issue signals 133a to 140a onl®xceeding these, which signals are
al so shown in-"Firg.""16:~Thus~a first-conparator for-exanple+s-so adjusted

that it generates a sjgnal 133a, i.e. the output which is normally at H
passes -3¢ Reespectiyeadiffergat wiganr leyelards ae 110 akyo andicate @hamptmatliudel-"ag tthe
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has exceedeﬂ}egmisté)ur{em gher threshold value 134. As 16 shows, the
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by one count step eac reset of e count el r count results are
t r ansfléreed Cgveftpoadmgmuawponf oudtipag M2nbear conhted uirpuit $43,4¢thichihgs etgﬁb to a
| ogi cal gy uat| Oggunlt .145. The count results 25 can ampunt to 1 or 2,

dependi n%ouon ' ighdee faunt, ipputs, arq.each cgpnegted tg aalespestve, ppe @6%%‘1‘%‘1%4 f or
exanpl e Thedutvers bR r%@ewy osttive %9? tpgd %9%%551{%8@41(9 %%'SIgtg& v{tﬁ@n

signals 133a and 138a an 139a to a’co result
wher eas %Hﬁéafsatgh%lbstpmaafathe cirtGiT 81 aiﬂ:csteeﬂt eaﬁtgt @ ande@urseond ©ssigialod2 " 2" . A

count er 0" . woul d be obtained b the trigger threshold 140 Iy| ng
above t h@% Ui%)g th ?‘f?r%‘r’(ﬁlg TopR ghg ﬁW‘ttor%’es 4%tFigy4) ek angplse fed to the input

20 80. The count cycles thus always begin at the beginning of the switched-off cycles t g, of
the switched mode power supply and the counters are advanced by each negative flank of
- the signals 133a to 140a by one count step each. |
On reset of the counters their count results are transferred over a COLTesSpon-
ding number of outputs 144 (Fig. 15) to a logical evaluating unit 145. The count results
25 can amount to 0, 1 or 2, depending on the case. In the case of a signal 129 all counters
will for example display the result "1", while in the case of a signal 128 the signals 133a
and 138a and 139a each lead to a counter result of "1", whereas the signals 134a to 137a
each lead to a counter result of “2". A counter resuit of "0" would be obtained by the
trigger threshold 140 lying above the trigger threshotd 139 in the case of evaluating a
30 signal 128.
The logical evaluating unit 145 is for example so constructed that it issues a
logical "1" at an output 146 when at least two counters assume the counter state "2"

during a period T. If however only one counter or even no counter attain the counter state



30 signal 128. The logical evaluating unit 145 is for eX&npPgarsg007
constructed that it issues a logical "1" at an output 146 when at | east
two counters assune the counter state "2" during a period T. |If however
only one counter or even no counter attain the counter state 26 January
2007 - 17 "2" or if only counter states’'™1" are obtained, a logical "0" is
i ssued on the output 146. Accordingly a logical "1" corresponds with high
certainty,tq recagnition of g signal 128 and a |ogical "0" to recognition
of a signdl Ofi§9&%acf)HPt§f platedt ﬁef‘gea‘g%t%‘(‘}?%tq gicak A i5)issgedhan teseigpaiolde: he

eval uat i Qfccaffing[Pladofical B okl i i i i train
appearing at thf_%pout%u%l 146 is ill E%@a@gg@%ﬁélﬁ—vgg r%%ggﬁut()ﬁcog% 1%'13922 n from
thi s that2td 3 lggicelal0 ™t reeagmitiminnefch sipnal HE9 s Ngtuedllyl@Ber Ssoctpions uaedisatbet he

t put | by. | Kk iod (.S] | ti 147 i Fig. 16),
ggcgﬂse Eﬂ:&éil gh?otﬁ‘%lggal%%{ogPﬁd%E%%é’f H?S{%Eﬁaéhééﬁf?%ﬁﬁ%e&g{%ﬁ- 128 :/\Ei clhgcoun% er

states 3 his signdheiddahasin i { Ll Cl P 3 usj ng
t he descri bed eval 3afg?‘ﬁ uﬁia?giéﬂfgl.g dgth%gﬁg@g}naa&l gi%‘%h%fs&ifg F(]g%r ]Féé@gg%‘g?%m y

r epr oduc &gfTafromHbisdhatgulogicab " 'staqpteihedsiacthé siznd4B)B id ebmydutetat dreoutp@ack
peri od. ! L t,of .the.data train_hy_ one clock period is

har m ess:m? ?iﬁte;& %Cﬁ%?ggggg)f:ggg%cﬂfm IS‘F?QOH&?% IglFéﬂ-nl PECRUSEdIL i5 QREf er r ed
from t hedateahined at theeadR@iBOkighsl 1RSvHER balRG! ﬁat@soﬂfﬁ%oﬁgr[}% 128 Ma8f10ynh of
the preferred asynchronous data transfer, because possibly present start

and st opthsi YounisF cirpat [ 4% avhgn esingtthe destribabevihmtidg soiti148JAt Tnsgel 129 idat a

fromt I 0,th rimary. side is .noreover independent on

whet ne e IS0ty IASDEA D b PR Viosslefial ot LS elrued g e ek ong

peri od Tperind. Tohiy Hsplacer®Bf AECARUDN iral byPo AP Us hgﬂfnﬂ%sst, Rasher in the
ycC

opposite _direction, or whether the instantaneou uty c es to"/T are
| ar ger ofiSRiAgAIGH of the drse tminewhich As frensferradafremt thi siatigraay eompbyend ws iteg t he

pul se papsasyief i [.gn . 2Q. 1 n.an _enbodi nent consi dered t he best
at present, s govgrg?egl#s&ﬁp%%kgt (gtjrti'e pf%ﬁ‘i’%"rﬁf‘é&f"ﬁ?}“ﬁ@ ?"i‘)‘?slrt]‘b' AU
Ci rcui t spabiblyi preldoe stant drtestopbitebs 1Bl i&kard hot losd990A Bl ock 59: L 6380 25

Bl ockg 88, 89, 103, .143, 145: 1C 9572 Block 127: LM 6142 Block 132: MAX
942 Pocks 81, Hig de;sgrxiq@ trapsfer of data from the secondary side to the primary side is

moreover independent on whether the switch signals 82 in Figs. 15 and 16 have the short

or long period T1 or T2 (Fig. 9) on account of a simultaneous data transfer in the

opposite direction, or whether the instantaneous duty cycles t,/T are larger or smaller,

since the transfer always takes place only during the pulse pauses of the switch signals.
20 In an embodiment considered the best at preseht, the various blocks are

implemented by the following IC circuits obtainable in the market:

Block 41: L 4990A
Block 59: 1. 6380
25 Blocks 88, 89, 103, 143, 145: IC 9572
' ‘Block 127: LM 6142
Block 132: MAX 942
Blocks 81, 95: 74 HC 14.
30 The invention is not limited to the described embodiments, which can be

modified in numerous ways. This applies in particular to the described evaluating units. It
- would be possible for example to sample the signals 128, 129 with a fast digital signal

processor and measure their amplitudes at a plurality of points 149 (Fig. 16) with an



30 The invention is not linited to the described enbodi FEHERUaMEPEH can be
nodi fied in numerous ways. This applies in particular to the descri bed
evaluating units. It would be possible for exanple to sanple the signals
128, 129 with a fast digital signal processor and neasure their anplitudes
at a plurality of points 149 (Fig. 16) W th an 26 January 2007 18

anal og/digital converter. These neasured val ues could then be used to
detect the .nofches 130 and therefore distinguish a logical "1" froma

| ogi cal aBRlog/dfgial conyertpi rThsse Bictsiuged; nluast doubt theh de diaedatot dedens fler nétclam t he

primary t6eot%h P i tangously with the. data trapsfer from
t he secondar y@tﬂg&%ygiﬁsl rls&easiﬁ) {e&i sﬁn@gnﬁ%ég&éicﬁ)i'ﬂélf ﬁ’ﬁ'i}?'i‘ P%Sé{b?%ﬁ’s of 5
the freqeffediths dam itdnefeh fiokn whelpriages ol the'@onddhe kil sRnMahbRBCRiR ST -

Accordin ' can be transferred both in the one and 1n the

gl%ta t0 or . a "1l | ] t
ot her di PE&{ONEE fhomh frecseeondary todhe primary side, sihesathe escribed encifatioas bbNs

are arly {Heafrdqueheibs of | . sigpals, 27a or 128 coul d, be
eval uated as F0" and {Bﬁ? agiéé’%lgﬁjggéggt[)l&glr&%%eé‘g gk o er"@c‘?orﬁ%’i‘g@a%h case
there i sOt wéladumbe sgesfeimed bothdn sianEncsmid BIRe offiRd EirBQIMR! dutiaRlaxh dBdod he

sanme tr s@telr ciLO gexi!ce or .ﬁarts t hereof can be used to transfer both the
power and’ the THRF SIS BROUHIPNE Ak arbifkark, neisindfigs.r dnardel6 the signals Zacate each
ot her. FLI8 &RildBe @vilifed hangt ' pl.aiyae i th reference to Figs. 1
to 5 only represent %)?gra]r%l gs%{dmﬂlg\cél%%g%n@ée&?o i%iﬂé%'%gais I sﬁéﬁ?) off at e and
be provi@er Withhadtanege thdisie tae sdehed bede \Wonet &ﬂ?}ly A theaRlel Bmsiep
parti(‘iHI idhen o rlgr tﬁxtile gchi nes such as 15 flat bed knitting

machi neés Tt of e(xpa?ﬁ%l' ergpicanegisod ip trapsiephoth the prweitind the infpmmasionsand the

pr ovi dedwakingdlof FRASASIAndiiRpALe &Eh Blye moverent on a needle bed, so that
t he described inductive coupling abet ween the prinmary and the secondary

coil arr angenenti&ithgsmotsathe puﬁerﬂevimemplhme&\hﬁtlﬁreft‘@réﬁde&@@i?irloliﬁs omlye
expressi.g eg%abl e#"f sh&ghdaégeref ofre preferably include all relative
movenent'S® bet et bfie YNG" Copomadifiedsas is aaprogripts anil pe provided aidh ethem bot h
conponenhsn gRWdcRd maRls. ik R frodilid .31 ages
shown in Figs. 15 and 16 |gs arlg?l%ﬂr]%%g?blgﬁfscgﬁar as%(%f%ﬁ?);eéﬁé g%aé sggﬁas
di sti Aguia bed knitdng machines for exampledreé invohicd, owhizhts Mbvabls Garbiae®@ssi bl e

es for the signals 128, 129 and adapt the

I i 3;2? ‘%‘ﬁ‘?‘g%ﬁ ﬁ@éﬁé‘ﬁ%ﬁ%?*ﬁ@aﬁ{?ﬁf%e fifyemeyepn aimeede bpdcie thetheadesaited i n
wThi o e e R B p R R R, Sl e R T el
har dwar @10 er theowhalgrearriagmstokent Eheoaprdssion Sathvhble! eiduls terdrelescr i bed
[ anst oPrLah8! HBAR G BRYS Souative hemeantha rorfarmponents 16 1nd 18 in Fig.
20 1, and even both components could be movable. Furthermore the number of trigger stages
shown in Figs. 15 and 16 is arbitrary, insofar as only a “0" can be distinguished from a
"1". It would in this connection also be possible firstly to generate envelope curves for the
signals 128, 129 and adapt the trigger thresholds automnatically to the level of thé back
EMF arising in each case. Furthermore the given frequencies and voltages can be varied
25 within wide limits. It is moreover clear that other than the described hardware and/or
software components can be used to realise the described power and information tr:;lnsfer
and in particular the evaluation of the transferred data can be effected prédominantly with
the aid of specjal software. Furthermore, instead of the described asynchronous data
transfer synchronous data transfer can naturally -also be provided, in that buffer stores are
30 provided to receive arbitrarily rapidly arriving data, this data then being read out of the
buffer store at the frequency or clock cycle of the switched mode power supply. Finally it

will be understood that the various features can also be utilised in other than the described

and illustrated combinations.



the aid of special software. Furthernore, instead of thé®daa&yBedy
asynchronous data transfer synchronous data transfer can naturally also be
provided, in that buffer stores are 30 provided to receive arbitrarily
rapidly arriving data, this data then_hei.ng read out of the buffer store
at the frequency or clock cycle of the swtched node power supply. Finally
it wll be understood that the various features can also be utilised in

ot her than the described and illustrated conbinations. 26 January 2007 19
CLAIMS 1. ﬁﬁgaratus w th two conponents, being novable relative to each

ot her a L a device for sinultaneous transfer of electric power and
informatio 0. the conpo- nents through contact-free, inductive,

coupl i ng?' ‘gﬁg“‘%‘ﬁfwi‘é’a C’PH{E’?’H%‘FST he dePrilig moysble aelativg te spshopther andswith

devi ce faodeticafisisenulaheddsarnefe lof afsdiridovdi A TRfokARion bdthedn ﬁle%%dpet y coil
arrangenent nmountegd on one of .t he, gonponents and a secondary coi

arr angeneie mount ed B§P LARBEREFPS.gndugtive couplie sharactarigrdwiar thatsthie sleyiceni ch i s

connect edichidest heorpmbmeaysfenidvied FRNGRARA LT tH?oQﬁe?%ﬁdQﬁle RithsRation dhd a
nodul agilg)rﬁlmgndc h?ﬁﬁ'?’ger at ed at a predeterm ned clock frequency and with a
€

pr edet erk g e, ZRHNRL oRone thedi fyi ngcemBoraNgnal s atda
gener at estcdndatshevibayigesep! Y i NnideRed dangColic 4f8e icBﬁl?BH@rIté on tg Pﬁﬁ%r h
a e

transfer e@. ‘ﬁ& par at us, acgordjing to_claim1, characferizéd in
primary. a.H Y cly c%’ﬁﬂ#‘i?j tog P!Pf%'i‘%ﬁ@’éﬁﬁﬁ%ﬂgmn se ‘alckaspdAanguise with two
core halwidth moéylatial &d BYopantel 4t DpRderdBnided &BQ@T{%&F&C G g frae&:k.a'hm 1,

characteriz in that the primary and secondary coi'l arrangenents eac
i ncl ude l%‘IlFélg}’iéya p’aﬁ“‘%ﬂ?ﬁ?ﬁ ary w nding. 20 4. nppegdafying hecigmisng to claim

3, chabaehenicddy the pbhéat supby HPddpeiiidnts BE ufyf ilnH}ExatiJ?ﬁ tdTBL ¥raﬁ&hﬁe@r rangement

is connected to a DC voltage source and an electronic swtch and the power
supply conprises a PWMcontroller for switching the switch on and off. 25

5. ApparAatAppaae@cicBbidihet© Gaidi M éharsdha 28 58 WL fd n%rglg}ns/gﬁndt (g sgf?t?eﬁi é. ary

wi ndi ng of the rimary coil arrangenent is arra genera si gnal
whi ch séEPYSLHEPERE or the dulcympyist @ chmmbaone sidaworcarhdalves ue of a | oad

connect ed &&pathi@l BE&RPARYY, COi | arrangenent _
15 | |
3. Apparatus according to claim 1, characterized in that the primary and secondary coil

arrangements each include a main and an auxiliary winding.

20 4. Apparatus accordir_lg to claim 3, characterized in that the main winding . of the

primary coil arrangement  is connected to a DC voltage source and an electronic
switch and the power supply comprises a PWM controller for switching the
switch on and off. -

25 5. Apparatus according to claim 4, characterized in that the auxiliary winding of the
~ primary coil arrangement  is arranged to generate a signal which serves to alter the

duty cycle in dependence on the value of a load connected to the secondary coil
arrangement.

30 6. Apparatus according to claim 1, characterized in that the means for modifying signals
generated by the power supply include a device disposed on the one component

| for modifying the clock frequency in dependence on the information to be trahsferredl
from the one component ~ to the other component.



30 6. Apparatus according to claim1, characterized i n 2Rd8N¥a%28@ans for
nodi fying signals generated by the power supply include a device disposed
on the one conponent for nodifying the clock frequency in dependence on
the information to be transferred fromthe one conponent to the other
conmponent. 26 January 2007 -20 7. Apparft-us according to claim®,
characterized in that nmeans are provided on the other conponent for
recovering the information fromthe nodified frequency. 8. Apparatus

accor di ng-t OPRArPsrccording kxmclabn (6 ellaractetipelt intthet means f or ot fprbvidedsbgnal s

5 gener at@d olier LHSDPRMNET S Lo dependence.on .t he, i nforomation to be
transferred from Fhe ot heﬁgggér{r:gg%é%t Rgd%ﬁ[ga%%‘efrg%lﬁgﬁboﬁf%%nﬁ?%@*he
auxiliary wi nding of the secondary coil arrangenent, 9. Apparatus

accordi ngg t L& cﬁ.l(ﬁ kzed in that. t uxiliary wnding.of the

10 secondarﬁ;eplgilg)ai?qJ arran E‘n@ﬁ%ﬁlg I% gg%rgﬁﬁré@%tlg tﬁﬁdﬁ? Ve??fe{%é%qg‘]%mgg%{g?@? ng in
t he mai f SoRFmEAdiy & polver prnplm i/ depeinderae oarhe ifotmdtionap deatinoRrefl ffdie power
supply. %fe offiRP crr.di im9, characterized.ip that the
auxiliary w nd ﬁ%ﬁ%@tﬂﬁ% &g$3g%8}§%9ﬁé il a Flgﬁﬁg’r‘?e"’ﬁ‘t’“lfaﬁ Hﬁ”‘g“%eri L s rcui t
with a swesadahiciharcangeipentl5 swit ched in dependence on the information to
be transferred fromthe other conponent to the one conponent, 11.

Appar at us according to claim 10, characterized in that means are provided
on the ofe Atpapbdscscording toadaived | cprddomized fim tnm iieosuxilipyvifidingodi fomge 20

back E r ording to any of,.clai or.8,. characterized
in tha%\dzts %%0%_1%% nsﬂfagéaﬂéﬁrg%i&fyi ﬁgﬁqﬁ“&ﬁif‘g“@&f&% E%kgﬁjM? HEISHBEY the ARy ar e
so arrangdadingat eofibe ipnifroryrasil arranggmende t thaspetaeion o tid g(b\f,&ogubggal ly and

S p

substantially simultaneously over the transfer device. 13. ar at us
according to claim1l1, characterized in that the information can be trans-

fﬁr r edhs}ﬂchppmtm lagcordidg té\edn g, U BeRpizel ﬂgmhpmgla@hmaﬂy F]vﬁ’ﬂﬁﬂﬁc'f erefed i n
that the IS 30 stationary qne_and the other conponent is a
novabl e S%ﬁd%ggﬁgg&%%%ﬂ%& kn qrﬂsr‘i’gseﬁ‘&%ﬁ%ﬂ’ét, W@ﬁa"r%‘ﬂf"@r'i zed¥highicpapeit s
pr ovi deu switeleddn depereleateusn thadafithatign Obdtrahstasdd 208 @E ofleRicBRpbnd® 14-

ABSTRACT  to the one component,

11. Apparatus according to claim 10, characterized in that means - are
provided on the one component . for recovering the information from the modified
20 back EMF.

12. Apparatus according to any of claims 1, 6 or 8, characterized in that the means for
modifying signals generated by the power supply are so arranged that the information can
be transferred bidirectionally and substantially simultaneously over the transfer device.

25

13. Apparatus according to claim 1, characterized in that the information can be trans-
ferred synchronously. '

14. Apparatus according to claim 1, characterized in that the one component is a
30 stationary one and the other component is a movable one.

15. A circular knitting machine, characterized in that it is provided with an apparatus
according to at least one of claims 1 to 14.



Apparatus with two conponents being novabl e relative to2848RUBYREP7 and a
device for sinultaneous transfer of electric power and information between
t hese conponents The invention relates to an apparatus with a device for
si mul taneous transfer of electrical power and information between two
conponents being novable to each other and preferably conprising a
stationary and a novabl e conponent. Accok di ng to the invention the
apparatus includes a transfer devi céBgmactrhe common transfer of power and
informa ket ¢ il_arr enent (5, 6) rmounted on one of the
corrponenaguaaglf‘g&i%gﬁ%{j % ?"‘O n@g ‘4& ‘verdoneed otherhercbbher
conponenbetu@afoidhie SARBH A‘m Y PHeHRTRRry cod
arrangenent (5, 6) and based on pul se W|dth nodul ati on, and nmeans (71, 72)
for nodifying signals generated by the power supply in dependence on the
information.to be transferred. The information can be transferred both from
the one &BTIGRHEN felatehio ¥t ppparaiisnyssih arrevigsdor piowlitaagona transti g plectical

power and information between two components being movable to each other and

preferably comprising a stationary and a movable component. According to the invention
the apparatus includes a transfer device for the common transfer of power and informa-
5 tion, with a primary coil arrangement (5, 6) mounted on one of the components and a
secondary coil arrangement (11) mounted on the other component, a power supply (35,
41, 59) connected to the primary coil arrangement (5, 6) and based on pulse width
modulation, and means (71, 72) for modifying signals generated by the power supply in
dependence on the information to be transferred. The information can be transferred both

10 from the one component to the other component and vice versa.

Figure 6



