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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means for i nductive, contact-free transfer both of electric power and of
el ectri dh¢ ﬁlﬂdrfﬁatqr@ﬁtiorrwlmqhaﬁgmmfmﬂamﬁwmmq ft(rxamsstattdnery coopinenttad a
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l'ine. i)n the other hand the transfer of power is effected by nmeans of a
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coupl ed onra&dlc(?l%qlat %Rﬁng machines, to transfer data from a stationary control ugit 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



suppl i ed through a transformer. Finally apparatuses of PRRYEY 208  ti al Iy
specified are known (DE 196 49 682 Al) which also do have a |ine
term nated reflection-free, in which however the power and infornmation
transfer is possible over this one line.2Fhe transfer of data is here
effected at conparatively high frequencies fromabout 10 MHz, conpared
with frequencies of up to. 100 kHz for the power transfer. A comon
transm sshdnwhiladhd sspéngiye iothefr anedudr esfentmed As dsensod finduielg RoGHPR IALES .
However two separ at.e stens, are al so needeqd for the transfer of power and
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t he resulstPHpddbrghctriasfiermeri ni t ati ons. and the unavoi dable wear. The
latter cited appa-atuses on the.qgt her hand do have the advantage.of
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in circular and flat bed knitting machines for reasons of cost.
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Accordin -.of the present invention, there is provided an
appar at ugo&mglf%%ﬁg&g%ﬁ)g%nents, bei ng novabl e rel ative to each other and
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bet ween the conponents through contact-free, inductive coupling,
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transfer . n he.nforpation, w.th ri.mary coil arrangenent
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used i n YHRFORAYNSFEORISth a transfer device formed in the manner of a
transforner both fBEV&MQM‘OBHhiBPMOdEIE%ﬂ?EF {he%?f%ent invention is based on the

technical problem of so designing the apparatus of the kind initially specified that the

is

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.



transfer of information or digital data. Both kinds of £PaARYaY 268h thus be
realized over a common channel w thout substantial additional expense and
in a manner which is so interleaved that data can be transferred in both
directions sinultaneously with the povdar. Moreover integrated PWMcircuits
are available on the market in large nunbers and in many variants, so that
the conpl ete apparatus can be manufactured conparatively inexpensively.
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t r ansf er thai Qatsleanl telra@éfelritbin dpRAT RESs 3REQRHLAGY bRt thepdwiteMbic@ter Fig. S is
a plan view of the transfer device according to Fig. 4, Fig. 6 shows an
enbodi neHtegated RV Moeirguits gse avdgbli erythegrariet indowgamugbersi and inetnyr ence to a
bl ock cifcui i i rtiagl omssion of a.transfer device according
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Fig. 6 tg sinplify the representation, for recovering data which has been
“transf er Fe® hydepadeBbpar at us 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 conponent; Figs. 13
and 14 show pul se waveforns at sel ected nodes of the circuit 25 according
to Fig. 12;

2;



Fig. 15 shows a circuit, onmitted in Fig. 6 to sinplify 2Acapesy&8nt ati on,
for recovering data which has been transferred by the apparatus according
to Fig. 5 fromthe novable to the stationary conponent; and Fig. 16 shows
pul se waveforns at selected nodes of the circuit according 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 transforner. The transfer
device ipglHdes a primary coil arrangenent 1 and a secondary coi
arrangenment 2. 26 January 2007 -4 The primary coil arrangenent 1 includes
a first core hal Thinytn@othiviih bgreapleined i ot Yethigbelosi B Wayadagickaaplk in
material , such. as . éfrrite for exanple, which is suitable for high
frequencF@@?m%ﬁg‘@g? e REFPRARY s Wings niny whickbodi ment of a circul ar disc
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space is sunk in 5 fromone broad si n-auxrliary w ndi Eling
down t @ fecording tootheiigveditioppsed on this groove 4, with a main winding 6

above it. The igﬁli v'édual turns of the two windings 5 and 6 extend
circularly round™® ¢ehérsafiorotinng A Bsdhilhef Figod t he core half 3. The

secondary coil arikangesRBlyidy oGl 3 oy: I.Ch. I s.
preferably formed@of t he svzlameOmtéé?iﬁ%fe?g%ﬁggmﬂgﬁl%té{gwggﬁnéf%1ﬁ)t[i[g{gfplsntfﬁ(‘:ture
as the f#rst 10 core half 3. Thus the second core half 8 includes an

annul ar groove ﬁ] iQ.whi ch there |lie auxiliary and main w ndings 10, 11 one
on the other, and®a d%ﬂPF%SF“Sﬁ’ﬁ%'lebaéﬁ?%g émbodiment of\gg indictive flapsfer 3, 8

are angah@ee dffthd AsHadRah@brdind¢s HeGhtihR: the invention in mrror
symetry to a pl alrilig) of separa’?iéon f4,6%l(t)lh{?hat t hose broad sides in which

the grooves 4 arftig9s & & ptamwiewiof tho aishdrl devizpposirtimganerignet her but are

separated 15 frctm oge%anot her b%{. a narrow air gap 15. The two core halves 3
and 8 thus form the’ SAFES ap Fmhodiment ol thaapparatus apeqrdime 4p dhryinyation Wityap 15,
wi t h t herefradick Gl dodkeatabiedibfan, Wil QPG mAlS J&‘ﬁ#& fafistdr g%?\)icé Rechidif Lo @
stationary conponent 16, while the other core %a (e.g. 1S TIX to a
conponer® Figs.\ihiocti can rotate about an axis of rotation 17. The stati onary

conporegnt 16 is fr art for ex | e and the rotatable conponent 18 is
t he nggdl e 20 cﬁgshggtg‘?% Ve RY I“@V%P'&%a‘eqegﬁ?@gt“@fﬁé Eier aPRABIUISIASER | ng
machi ne didy ehFigokates therewith. The core halves 3, 8 are each fitted in a

housing 19, while the windings 5, 6 and 10, 11 are connected by
schemati cal |y i ®é8-clét dwwser pireual, onided m Bigrpdosirhplifgxhé adpnesdntation,nfor e
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connect @tasioddry @bthpddent 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.



25 whi ch serve for connection to electric voltage source8 a4 9t signa
or data lines or the like. An alternative enbodi nrent of the transfer
device according to the invention is shown in Figs. 4 and 5. A stationary
primary coil arrangenent 24 includes a_first core half 25 which is of
circul ar shape and has a groove 26 which is forned in its radially 30 inner
circunferential surface. On the other hand, a rotatable secondary coi

arrangenent 27 i A core.half 28 i ch 0 copsjists, of a
circular disc angﬂﬁggg%??’ g?}f %&g Plg%f &C?%F@tﬁ%@“g?ihgktsﬁ ?/fc%ﬁ’&hgé?deb han t he
i nner. di apidlprewtsiblyensgictisdbéd ialfial, Fheh 805 Cerrit@for e28mpl, WA ‘hitHiOVi ded

wth a 4]0 \/.elg 9 which is sunk inits radially outer periphe 26 January
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to S, leidgenile 3. MaLieAREd fte Bhl BRRALINLEEHANI NI RY linAHANRABALS 1. 2

and 24, 27 respectively are uctively couple get'her fier of

a transfawitiry and wiafn wonliegsvidhlle anetoartie oftes, 4ridonserdfal hivRin6RE opshisOIE hal f
8 or 28. In the.gase of F'h%s. é#o 5 the second core halves 8 or 28 can
natural |y be st attdiQrL andehe ¥ prestrranged i the\appanytusracomdingi tatthdl e. 15
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vol t age cfauiagfomeViepirafal Ade’ e 2irdapV : f 5 or
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second .of the ' .nding 6 is connected through a series circuit
of an elqée)gg?c}?%) a g‘(’/\nmf’%r}?g‘gggl W\é’m."g! can roffe aluh gn exis pfiretagien 14, dhe sagienayor 39,
to grourGmpoi@nl6as a fAntORif Rlr 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-



input of the switch 38 is connected to an output 40 of ZSPAMIPELE wi dth
nodul ation) 25 controller 41 known per se. Pulses or switch signhals 42 in
the formof rectangular pulses (Fig. 7) appear at the output 40, with a
sel ected cl ock frequency which can be changed in this enbodi ment (e.g.
about 40 kHz to 100 kHz), and with a coﬁ%espondingly variable period T,
respectively. The switch signals noreover each have a width tt" which
determ - ) Ehe ﬁﬁjtched-on durations of the switch 38. During the pauses
with al éH'STUﬁ PHURE dddgs- tlvie Svihe stvond gorsl ImlfA2B titseinsth tiedun88 seste Of f .

The peri iafFtol st : erm ne the. PWM controller 41 cycle |ength.
A first ?g?%%al:tgl aqq(r)l%m% %%&En%ﬁog%f/% Rdi %&bn%rlaﬁ_o%?mqg\,/'%q gg&‘fntg‘étr Spr‘ég'qu v SAMMNent 2
(Fig. 1) thstwopreveshhve shar sgaosidest @potdaa(riof4)4he tﬂawo.\géim{amsjz%, bhrpugh a

first diqde gd%%nuar 2007 -6 43, a_storage inductor and a capacitor
45, A | o8PAES 0L ARG 0NST by Sh 28 33 50wt with theadis of meation IParfkl el wit h
t he cappekdodfa 4R j 47 | rovi ded ith.it anode
connected to t gbogedg%%g&%{%@%ﬁﬁ%ﬁ Qg?rgtoﬁgg%frﬁe%%&?ﬁbe ¥ awa‘)‘?ttfgl i%t hode
connect edelative @ thogemisy bul amanpetdent 24.r Bie HindeRs b3 BOHakde EvRleaQerel Nduct or
44. Durinpg t hne lphtgses .0" z?sgf the swtch 38, voltage pulses 49 (Fig. 7)
are ther HEHEE1h¢ g5 4t handhddel Liaf Kigsh! do 3anapet shemehinddigs.ebpuhfls t o

t he shapérahe ke @ﬁ@iﬁlﬁﬁbigi_gnal 42. Current noreover flows to a node 50
between the switch 38 and the resistor 39 and has essentially a sawm ooth

wavef orm during Wit sgirtidhel omsturraftdnerzyt @i powedaaaUntorRhtid @bl gsence of
the ngign; 'lgdi netg 6. Thﬁ node 50 can be connected to the PWM controller 41
and servEBrdSs i safie; apphies 35 or dpotipeslanlevica aceardingip Gligh k t9e3.nsiee ini ndi ng 6
exceed abdthichiesahe YAMUE: anlNed f j thy the voltage
source 35 a (_:ustorrgry @Pa\‘lr\'m base pg%?[qé%%qeééuln?{jﬁ?q :?\Aé.i]’areg?)‘::%‘é{w&ge

swi t chedDHge&repoomipledupgither ibube mannewfta aadsfdrmek ROWD caRRV68S i§, t he
electric r i vered byt oywer_ supply is fed to the load 46 via the
t r ansf or &rﬂ%ﬁ)r{%@bﬂ Hyor ‘éorfg\%n% ‘ﬁﬂ%ﬁg‘é‘ the case ofthigss 1 9adl thseseagnd somount ed

t oget herhabidstg bhes sacareany beQidi r('ﬂhﬁ ! at abl e onent 18
(Fig. . 1). As in_a normal PW colr?tﬁé I eft!{gg%%%pfel @a?‘é‘%‘ggraﬁi?ﬁo?%‘gggtorage

i nductlér 44 is ddigor6 anfl ighgw en appatathyrabagdind @o MaEmesntid foP firanbensi t ch 38

in the (}ifkﬁ% 2 because w hh t.he diode 47 in the blocked state a
current 11 0ows through CRECHIGyRNER i3 Fepresqated de Figyed bydhecmein winding ¢ and
accor dante audlibry PR PVt B2 il GoitGreaABS | 19,4 Reophazes toff of
the switch 20 38, t he “st or ed ﬂ_enerrgy%aﬁmn W ‘ﬁégvﬁg%vag}’ tt%?(fﬁ%%%?%‘émg%oéond
di ode 47 Faprespmtedippdee main windiignl t bethel secdtdaryséal Srdrenent DLFigh 15 9. 6) .
The arrangenent 1%1% aadvra t a‘%ﬁocggl Y. éuch that the diode 43 is only briefly
conducting and tHS 2RRY ﬁRlﬁé udes a;IDC voltage. squrgg dnivhish 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



t heret hrough has al ready decayed when the di ode 47 becoRBdaré&Huged’ ve. The
pul se waveforns of the switch signals 42 are noreover 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 full lines. The dotted lines for the  switch signals 42 and the currents
at the node 50 represent the maxi num power to be transferred, from which

it is appar at .even at Xi mum . the duty cycle formed by the

quot i ent Q? bﬁ? {Pr%%g ucl((i)ur(r”poarr4(§1€l ’i"}?f;“fiﬁa@ﬁﬁ?ﬁp%fn% Ipad %ﬁé?u}églébﬁ Berp shawr g an ghmicy g

pr ef er abliyad, &8s BIpAlle Wi BBQUbacRo? a5  Plnafiy arRliid Fibd2kT ¥s VRled SHRR lids€s of
a

the kind described are nornally regulated 1n such a manne t, as the
| oad 46 BBRASROENesielyerthe pecond (terannaltdfdhel otayn wycling 1 hand ifs sathodoowdnisted al | y

adapt ed ' Q. ke he .woltage at . the ] o 46 constant. The
vol t age Eo‘ﬂa?gaﬁ‘é%g‘?‘}y%’gwfs'iﬁiﬁg 4%’035‘8 %Sﬁogﬂgﬁd{l%fiqry#u s _ﬁ’g"‘*“‘&éttoual

val ue foof thei ssvigh 380 s6it-@@ Gulses AP, €0 48 iHerGoreSRheRUdI Y M@ WY& 48 widle PVWM
controller 41 and held at a constant value by corresponding alteration of

the val uhapgwhigh ¢aseesponds ¢o thy guae of il svdlohodenahd2 | GudedtGmpsomaufitvedio n t he

enbodi megt, | & LI.s voltage cannot be directly fed
back to tﬁlt(a)gélil\s/\?/lbE eglr(l)n rgglflrcgl%%g]{hﬁ rgséitB'f' gaﬁ%‘gﬁ@ﬁ ?Sﬁe‘ﬁ'ﬁgy iZRPAPI BN t he
auxi | i ar wavefoohi dgribg the sWih@d bA@byatoAit], onddcb @il OTBY plesdilce @3 thel piaftd 6)
serves for hig %pose its one termnal |lying at ground and its other

t erm nal WiRsingg®-c Hifhardectd ¢as hencanmeeied to, tie RV pentradier #h@n@\ktvedn tsitch ér 41

t hrou I jy fl. | It 1D ' an .consi st essentially of conponents
corr eggoﬁfgisﬁghgf(t)ﬁe?%ur?ﬁ{eﬁ%%%‘oélgnlﬁ@h%?&ﬁﬁ,Gce e%ifl%l Cﬂ@‘fzﬁéﬁah‘fe t he wi ndi ngs 6,

11 and 5 |ie acCHred®WH! tontfollpr 411foaRs Wi th@vBlperBuRe B a dus@higge drop in
t he mai W\h?rd?l ne% 11 results jn_a corresponding voltage change in the
auxi | i ap{} TR POser ARRpLY UPigi-¢- & rermaltedl switched moda @owisr skpply.sesdndar v

circuit g I Lt he: [ | of the auxiliary w ndi so
Chat o i Srees 2y KAEKERpbaliofs, aHk Bitky i POy Bl if o P HLoudin slbC R B s or
t he PWM thoreadotd ein tHd trinss fdimendoanaeby el 0ot wihdidgt 18, tihe it tha@fbeingDC Vol t age

source 55 for, exanpl e, ose voltage V2 anounts to about 14 V for exanpl e.
The cﬁ?c‘&?f"t‘“f%%&%e‘ihﬁf Pty thessacgpdary cof agangenent oadhp setatehleromponttti 1%atHipn of
the enengw, r ' a o' LD, LN w ndin .of the
by Doy RAnah W colfollin SRSekdneld] {lfr, TBkedhARROaP Clestt

el ect ri cdisgly tsthiedbGuririg the phises &, ®F thoswiteh 36 ihdQapacids US| BEcat¥d Wi thevhi ch

37, "The Gt F5in e ks S 4 ruremitons e fhoiedo f8anddbe soperbiuceart put
58 of a 44, in accordance with the 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



control circuit 59. A switch signal 60 al ways appears oRotAPr¢8RAY7 ol
out put 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 swich signal 60. The voltage supply
of the control circuit 59 is effected wwth the aid of the voltage source
55. The r; g&l&ahég.ssmtclgsi, E&don he switch 56 is that the_previously charged
main  windi ng 6 drscharyel®edds e agud: vabie tosdhip ppmese pech isvGopunaress with a

I nduct anespoiflt BAGK ik tFYSRI C((rl?ﬂﬁllér EMVG d@l@idﬁ:ﬁ% &%sttantevagl%d §y %(erg\'h Slrlldifl% an t he

switching off the switch 38, this can be su 0 stanti greater
vol t age ewtion 9§ theoyalugyt, ebibecaviBh samdlst4Pe Sificerthe toadtdebie mountdt @dhe SO t hat

no danger, voltages arise in the switching off operation, which
coul d dar?aﬂgb%d?ﬁ%?g\% ctat%ge FOPPRERfsevoltage Gaapof be %‘%‘E‘Hﬁ fedebackte the RIWM t he

sanme tiyreonwsibardd. t hat t he back vol tage has been conpletely dissipated at
the beginning of the next too 26 January 2007 8 phase, the capacitance of
the capacitor 57magordnace withdhe inventioh thet dvailiaof wititing i dfahe pfimasy €iFO0

sel ect ed,ih viour. of signals.61 seen.in Fig..7 results at the

t er mi nal ?37@6%_513? allsalﬂglég 5?‘3@%2%%?%‘%‘?33&“&8%%3[ 182 aberosapardi ng
to the vekbilpe tihiatdeng ARRRACH abidud WURRInHYL drif. PRl Sifonuhich has

conpl etely disappeared at the |latest 5 on swtching o e swtch 56. In
order t hHtoMglea &efitienciseuindd, swisich e yomsist essenially afabetpoayts corresponding e

circu tje a . shortly after the negative flanks of
Che. sut opog vollephds 3878, ST Nindh e wilkiBefy | hend iteredrding ogzar e
avoi ded, 1 nahesimeito®, &, at vitaPVWikorCRIVHE hdie hwifkding i %%ﬂ?g%ﬁ%%é@ﬂg@ﬁfr o

l'ine 62 tci the control circuit 59. The switch sighals 10 at t
out put 5¥PIAEE hangs i8Ahs awtibiasy awindingrS. tAvsordingly ichenges am ke Iohd fththeswi t ch

i gnal ireuit 59 h det ect ed, Thi i
Fegar b ceeon LI SRRERR I Y il sRA e Ry, v iiog o s BB ach
time areis sAgable fier thaniesireaepilarion. Tife Ve Ay £ HETRM a&@oﬁm kel of f

e

poi nt ﬁsfor t he witch 56, aor the &osi tions of the negativ anks of the
swi t ci2sTgIFarer gtrcid witk theotid oble DESolfagpenuresss for ewauiple winsaenltigea?2it is

ensur ed 4nslels &MWhoaP 1E &} i.rcunmstances that the switch 56 is in the
bl ocked state agaion on rgﬁg\fgﬁgg\?\ﬁtchi ng-on of the switch 38. This could

be achi eved for Eheariphit seen tohBig. EhRIrBY feghirsd iﬁ@ﬁﬂ)ﬁioﬁcbraarnﬁﬂﬁ’liaﬁgﬁ' fthe

pr edet er mi ned stant) width which is smaller than corresponds to the

on
val ue t f“f“?r%fvsé?f%dflﬁﬂg e phesefelat in the mpdis sVinding Gudfabe piidtaly tail achngehenswi t ch
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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,_



width t so selected that the switch 56 is always sw t ch@88r%3Y3%bod ti e,
"regardl ess of whether the swtching-on operation of this swtch 56 has
been started with the rear flank of.the switch signal 42 indicated in
broken or dotted |lines. However, the vm%th t of the signal section 61c
woul d be independent of the pulse width®on and fixedly prescribed. 25 In
order that the |nterval of time t can be made as small as possible and if

desired ﬁﬁ ted t. OndI%I ons, whjch are also |linked to the
o a © bl AR Bn el O e Lt e b0 ko BAIER 08 Gotpicd tht WitEIozd |
accor danag s&éd[bctddﬁhaﬂﬁ@'%ﬁ%ur\@fts AR sebhiif i Fesul%s a@}ﬁé#e‘%{nﬁﬂg sadj ust

the interval t. According to Fig. two out put
cont r ol | &ke siEnals $1cge ﬁ@@p@@dw@@mmm@m:asﬂeﬂmﬁombcﬁﬁolt@e Whatdat he

out put 6 ti C te rou t hrough a capacitor 66. A
referencé IJ\r/l agen(/% §eh B¥§ltnelba EW‘E “&% %VWP?%elt’ﬂé’*aW%ﬁtt%W@F 41
appear $ on sivitching bt sG&nB65] € the output 64 serves to set the internal

cl ock frequency of the PWM controller 41 and issue a clock signal at the
same time. This lagdsr habthe smitch sigmalsid @dy Eseuacyr 2B any @onmpadlet or 66 i s

char ged 65 in, s t h, manner. on application of the _
ref er enc‘t5 pgu%tﬂz;lé:&ey@éh g? Ar[“%tglm&fts t?ﬁtSh%‘%Y)\’ﬁa Ijthe B‘F&aﬁ‘ﬁ‘a?‘@’é@f &Jgtg? gwysh F‘é%‘ﬁl ng a
t hr eshol 42 anthhoet-ciedusts rmmaagl e SWHRhEVWE CoRhrOlvofied 4&1e aﬁtﬁ@%%ttﬂe wapal 67
t hus obt ai ned on t he %{)ut 64 is shown in Fig. 7 I'S nor eover fed to

an i nputcagfrofige ]cﬁn‘tqﬂéPCt ﬂlé@,ngth Bhne BY t6 thaucangiol etrmmﬂtsTtwmmg:hm‘igﬁalne

resi stgr t freguepcy and thus_a thedratlon
of t nal PR APSolRA FBRE S L 4R b o dFeh WESH ertesitveatnss of thq sifch

det er i mghalsmz Froththerc@stbIt citRISH RRreDeeh @Ete&'eg”’ﬁus iﬁpﬁt@ é@ﬁdf&k@gﬁt »ﬁo has
t he samg gtﬁ%uenc and period T as the signal 67. The negative flan

the swi t Aitched-qnstimes gafos dhapwiseh 38 &p@etlm& athe interval of ti rre t

Acording Lo P g orant S Rt iR dERIe Bherie b Pk ool rdfe Connect od

t hr ough sitchsi6s e Itheﬁﬁositmnts lo¢ tiiidpitiv® BanksNbSthk RRHEL §3ndiS 68/af heipEt €d to
grounggthrou g an adjustable resistor 70. The series circuit of the two

resi stOrBRE S8nip ?‘B’hr"e'@ﬁ%‘!ﬁé ag igis epshred gwden sriydesncéivable hizcuastances drt vol t age
V3 t | t bt | t
vy o o sttt 36 Ol bidiRon HUR a0 ARRe S hihiBE R B e NRGh i B o

t he ai d cofildabecanifraved for emmptehih thik@e smhwg%fm%\@rarb heveaPhilelistdaniby t he
saw oot quﬁgl?lsl 67 mat ches the DC vol tage on the i nput 69, the negative

flank o Nidfte which g smalgy tham gorr%poactﬂo@athc Nalue heemwnp the Bepess
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be changed at wll adjfustnent ' o
20 short signal sectton 61c foliows 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 t)f 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 adjttst 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



20 and be so selected that the width t of the signal seCfirBRU&BYEH the
back EM- in the signal 61 is as snmall as possible, so that the back EMF is
di ssipated within as wi de as possible a signal section 61b and damagi ng
excess voltages are therefore reliably avoided. In other words, the '
positive flank of the signal 61 is detérri ned by the negative flank of the
swtch signal 42 and the negative flank of the signal section 61b by the
point of intersection of 25 the vo|ltages V4 and 67. According to a further
parti cul SPPFEAR O & C%Pﬁ-?@d derough thegresigior Sida sawtpetipmarner onwpplisatios of she

ar r angedrdfBreAEC RS 1@@@,%& | den.that it.is possible t ter not

only the dSty cy%?e to" &igl'ogl%tg t g?ég@kgngls‘fhraé%e&eaﬁéﬂp 0&"%? n%gﬁug%ﬂ of the

switch fvduedeleyminah ibthe BWVIM centrailed 4detA sawibdik sipnef 67 thes oBredigiemt to two
series 30 circuit of athird electric

di fferent wval §s. To t.hiFs e,rd %1 ele

switch 7 “tB‘r’idé| 15 FOVRAP Figes] 2pdis moreoxer-iod e ap dppui of dresangrol sirri59. By i n
par al | gl suMabiz dikRndi&s| . t ' t swtc 1 i,S.
connect e?j throplgh lgﬁg%hf Flg?%slls{ég%;%ﬂta éﬁgbﬂa%ﬁi qﬁoéﬁffgaﬁ%%g g pﬁ'ilsf ?lﬁoance S
expl ai neeskraion offtbe periah\Ttaftthe ditemmal clock aphlei PSMDY@ItrollBE4 L @Nihue! | i ne 73

to the sw 7, this results in parallel connec 26 January 2007 10 tion
of the r%gé‘%fg‘p‘é?dg“é'g‘g‘ﬁde ti?ﬁ‘dthﬁsﬁ‘g‘aﬁét&“_éh“% AR fhiteousei A0 s tee bR t f or med
by the freicaépamd firiod’? af e ikl 630 TRE doBAE AR oF BRAGIIAsififu 45 ehar ged
nore qui ckly each tine than in the absente of the resistor and t he

i nt er nalcTeded afien elapse of e MWVl fttirot kgrasdlescrited diyt the Regitiontgspeadidfgl v
I%,ul tnldof §-his Is that the period T of the sawtooth 5 cl ock

g?grglngﬁbél}ggﬁflgg 7‘)“71 P& +duced, i.e. the f requency of this signal is

For the switeh a8 Lo Rl oeoonn Pt ) OF e GRUGAKR s RUBAE TS *2
swi t chedbeghianssisior 63 fto thecowpiitth BEs inpun6® dnalsd eormadiby ts groawhabrotgiluced
i 11 ary G0 RHEAE sl 70, TS sbies GRS ahe Fre Wiss GBaet 0rTapreswner wi o
2150 ho T he £ SeuT L L e et O, V3 prFRLRLRY oilpul BF, TR xRlask V.

cor r edpOREARS SFomahe iveltageidivisionramyl shown dniiiigred is-conmplated with diveshwitoothhe

I ncreas C cordingly a chan of frequency by neans of the

swi tch ‘3%“% 8?&2&%‘% ials%‘[:(g)t(r)a %nﬁaa%mﬁ(?rggegﬁf‘?’iaeﬁﬁ’t’h RYer %%P]éﬁqg? RE thent er val

of ti e shwicotilEighil®7 MatciRtieDC IoMadOp bRlife RANGS S Be%a{uggtmﬁofﬁ ect
e

automati c_adaptation. The transfer of information or dat rom I xed
conponedVitels siggak ¢k (Fig oV aanperdng onmplamentput13s iskirgatedldy ite @hirek tieclii 50

o or et dabatihe Rk RSN ik Wk B HEe 0 T 5 gt of the resor 10+
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-



general sense, as also in the data transfer fromthe rofG/aMa efponent 18
to the fixed 20 conponent 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 enbodinent. The data to be
transferred is supplied in Fig. 6 seriatiy over a line 78, which is:
connected by neans of a suitable interface (e.g. a normal RS 232 seri al

interfacca%() to the . ta%' onary output of a PC, a machine controller for a
circul ar Hi";‘g E‘i‘enbesﬁé’é% %é‘n /2 28d 2| regiyctiondy thaparallg) sirguib foroied tyatha or " 0"
and "1" sgds k%51 t : . 7 [ s f ex le, 1.e.
at a fre lfgﬁgy wh?% ﬁ&fugﬁsﬁgclﬂlp gltY ﬁgﬁg% agh(srr 8e)(§:1 lljsecﬁlgggegfng?ljﬁ@uéc%[){ %%ﬁsrq}ﬁfhal S

42. Thettaatin thesalisensst ofsthp pesistar T2amhthieriptetnal thredholdef Bk PVIME cotdsoltshiieh has
a secondiS zlt@?n%t c801_.e Thids S ann ted via a block 81 to the output 40 of
the PWI SoitrSH Fresppn e K 8 el Qfctlist 1§ thag thecpariodnk of dhie: savtedthnal s
42 at tshelookbiguil OTIEL 9) i @Rk, 82 §E ! ihQbadkiewiaf 2
processing, wth a (su?tg)bl y | ower %evglfgqlfﬁqecygjgtt%gtﬁ : egtd;‘%ﬁassF(g‘r‘rvgﬁhand

ar ri vi ngedHlly macaph et trofrequency ebthetseritch sidnah#d farahé ywivh 38 & @itedspéd-ai n 83,
i n which | at high lL.evel Hsignifies a logical "1" and a signal
at a | OWdi?gl\nyk@%&iaed I %%&%fﬁn%é‘me theg, 3w g“’é‘éﬁn‘bén af tharfydiah 3§ iaaytomatii t rar y
code or aylylomeivtnnicanced B tHedEWH AlplaABH o?ftﬁeov&@]gé SNYRL Yoad U /with h?e fyt s
parity bits, etc. The data input noreover takes plrace asynchronously. The
dat a app¥dhf ag<idan Winding§y inerdentd tramsfes idgneins: @Rvappdar dthervdse tasainaput

80 arqq lfagd in the circuit 74, e.g. by nmeans of an AND function. If the
signal trarn 3is at the level L at the instant of the positive flank of

a signal 82, t hiEhel chahge RORLGRE y?§f MeRidrB06F Hnall 5139’1{9%&1!3 @Hflﬁﬂltat fiig of the

circuit 74 Flg_s. 6 and 8) is sét to L, as Is indicate at the points 85
in Fig. Svifchrofeiasimpiseor fae switabsifl occuheoseipbodingly carlict hiee f theyraaf aoR

transi st f .1 s _he inits, swt.ched-qn or nducting state, so
t hat bot‘%ﬁ?’ e“%ﬁ%‘%&%‘gé‘lcgeﬁaedeg'e‘ﬁ%%féfé’@f &Y 2rchapsreoiPiaRteasY PEImens of
oper at eghavswhch e ohitighsksisfor TQURR Y sWnifiSAP E&fﬁx%n&ag(%d ad i;{tenéa? og%in@’e["ﬁver the

si gnal tslg.aig 83 is at the |level H on appearance a sign IS 1S
r ecogih? 488 AsRathen giny possible chargzes fie freguqnoy effdctofutarhmiccidaptaiion.74 i s set to H

(signal 86 in kkg. the switeh 71 i wi t ched through the
control |ine 73@%&@%&5%%@%@0“&1 #@n&e%‘éﬁm&"@i’%’%@f lgéoi i ndi cat ed
in Fig. rétamble tvempient 58 87ig. A BUTRCREiN a0 iadcd vitt! @S iiﬁﬁeggoﬁtﬁ%h?e lﬁ%eﬁ a8

effectivg, l.z)o that the period T of the switch signal 42 r e swic
15 is i MEvsibed beloy. (Fhe; ¢amcents linformation't el Hiata" awita bb usdastabd 42 ther mbdte next

20, Bt A 2R S S L i B R, 2ot
of th20) sampomdn 16 ghteugh in prictical Thses\WHIE thelBhsRESP logical “0" and "1" signals,
which are arranged in any serial bit pattern, is iﬁvolved 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 normal 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 "0".

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



started at the beginning of the switch signal 42, now h&8“a8"Ya%ge97 peri od
T, on account of the |longer charging tine of the capacitor 66. The

swi t ched-on duration of the switch 56 is 20 thus automatically prol onged
with the aid of the sawtooth signal 67 and the voltage on the input 69.
When the signal on the output 84 is res t-to L at any instant and at the
begin- ning of a switch signal 42, the switch signal 42 automatically

regai ns the short .peri Oﬁ'@T’ on account of the switching-off of the switch
71. The al'tePapyditoficr Hbe datajneik ayorspvar Hakesalacs dssmaebrorongdyswi t ch si gnal 42
25 achieved in t dpsL ptgglqln r: nl ar in Fi.g. 9. The
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rotatabl e component. 26 January 2007 12 In accordanc I nventi on
t he rot athWtes peoippdnent conprises means for recovering the information
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al t er 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.



in comparison with the node 48 and the out put 40 of the2BYRMEHEPH | er 41.
The counter 88 is reset by each positive flank of a pulse 49 or the voltage
at the node 92 and is sinultaneously restarted. The clock pul ses of the

cl ock generator 91 20 counted thereafter accordingly |lead each tinme to
counter states which depend on the perib¥ls TI and T2 of the switch signals
42a, 42b in Fig. 9 or the corresponding periods of the signals at the
nodes 48 or 92. Wth a clock frequency of 16 MHz this nmeans that, in the
above exanpl e a Pep¢widaste withth¢ inventon theootatabde omdpdnenticaooprises meghafe of

about 39 - ripd of 27 6 1ts tp.a counter state of 442 The .

eval uat i 28&3%“[?3 g% 1(r:1§)ﬁm§ s rfn&tbe "%ﬁﬁ%d §‘8‘t&9f‘g@§s ?ira‘f’gﬁcil ai“'sgﬁg?sa\“ Iﬂlfgl cal
"0" at amaueseen 96 FIQI7 dCay ey Sdedti€aldf inl@8s af BRMoAd&s @d @ Jraed cal " 1"
for a counter state of nore than 418. The signals at the input 90 of the

count er SEORAYY fircuikeAstnrding OFinf1Q, He whishathedikerppriaaice gi§on dreesagteown i n

Fig. 1 | t Ni. S first signal 97a on the_input 9Q results in
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t he out pggég%é%(_s%gnal section 98b). The like applies for a signal 97c at
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the inpu rinlesequob inpyg ef the qonater $8tipgonmsted teiarclodkygemesitepfll, 97b
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t hrough }f ' ' e logi.cal "Q" or logical 1" is
here pr égglﬁt% aﬁcegggse,;hg%ﬁr%g :‘%?8?53 \toﬁ@% i %’Hgﬁm@%‘ tﬁ%ﬁﬁ‘ge %@ ?%@ r?(glg it ¢ Olttarggt t he
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of the corresgﬁ.ngi ng period T2, Since this displacement by about one
period aifpiehe¥iich fagm agiolagg divider.t which it pennedisd o pesalel withshaisecand disdeence

at the o : K . P f .t data or hit. sequence
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for the owglr. tra%ffet&.is used for the data transfer fromthe stationary
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conponen dBPEs¥drigRe it Telatipn ncthe prEod ihesersignalindg Botatdiest ~ t he
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to a ki-nd of frequency nodul at1 on. e data streami s 'transferred

asynchronously Bbhetduuster BRds daeictryi betl phishivk Fak®it @ilse 406r Mt iltagd6t Of
Fig. 10 t'bs n{[)t iig{ﬂi.fi.ca t. The positions of start and stop bits which may
15 be pri8&&RTC Phaihé dimpliancopsdy sestarted; ha lackrydes ofda elogk sererapel he

changes doinfell §hereafter 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



secondary circuit caused by the data transfer are not sPHHPPYEERAPY7 because
they have no significant effect on the power transfer to the |oad 46. The
transfer of information or data fromthe rotatable conponent 18 to the
stationary conponent 16 is effected in accordance with the invention in the
manner 20 described bel ow, which also §¥n 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 sane

r ef er enc enthperiadatielating t¢ oneagothér. Thi & daised foekexmnple am e tiedpdrivdoligforan RS
232 int e‘ra;(a%:q roller or the |like
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frequency which is smaller than the frequency of the switch signa
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11 (cf. also Fig. 13). These signals are first trans-" formed in a del ay
circ ;.Ii t1 OEGGB‘;SI}Cﬁ %W&igsﬂeg_rﬁﬁﬁrgs 1|G61e(e|§iugr:alenBl))f t%moab%tsmn?ﬁﬂ?m ianI

i npu o) . jgnal s result in that a pul se
gener at or[,g' nb?p&gﬁg%#,t | slgwti %%%ﬁj@a%ﬁ@“’{ ﬁé negative flanks of the signals

97 and issues a Biugnil actOflahes waf danivehtion? M sardd ifdastveOfardshe HRvicd B§
Ci rcuhéné(lr)ghserves substantially the sane purpose as the circuit 74 (Fig.
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sii:]nalt ' Eige - l.npyt ,102.. T ignal..train 110 has a
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the si gnaitchedimod8Poats bupply BRUhodified 6écordingSo atkindof Bequdnty mdMlasibanal
train 110 is at the level L at the instant of the negative flank of a

del ayed ¥pgmthe datagitream is drnstsrred @synchroneusdy by hid, thedlenribed displacement at

1 ogical g0 t_an. t 111 of the circyit 109 (Figs. 12,
|53 H2oui SEBEELER ook R, 7 pbefiont OF Bl G o B R B
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signal 106, 10 a logical "1" is recognised and a switch signal 114 (Fig.
13) cor rESHUAT: AEuitFaysaddy the) date transiey age nek sigeificanf, berausd theybavel0®. The
out put  Idbiedant i | t IS according to Fig. 12 connec-
ted to t@céqut ?@?&ioﬁgﬁ%i)ggééﬁggﬁ?ec rtill%?ogé\‘/i\/i4t%ch 115, e.g. a switch
transistor. Thi hewiansfer b1 nfoisatersientetoRehvesfitblottitborant B8 {d mst

termnal of a resistor 116, whose other termnal is
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



15 connected in series with a termnal of a capacitor 126 Janyasy 8e%er
termnal of the capacitor 117 is connected to a termnal of the auxiliary
wi nding 10 of the secondary coil arran- genent 2 (Fig. 1) nounted on the
rot at abl e conponent. A node 118 between the switch 115 and the resistor
116 is noreover grounded through a resikor 119 acting as a vol tage
divider. As Figs. 1 and 2 show the auxiliary winding 10 is coupl ed

i nductively to the two 20 nain windings 6 and 11 of the primary and
secondar gachoiltheser angenments 1 and 2 respecti- vely. The delay of the

signals 106, by neans of ich the signal train 110 is _eval ua ] s so :
selected that th eec'g?‘ghéﬁgs]sm S&gmgﬁgé&w%wwgﬁ ﬁethferﬂfé‘”\t/ﬁ%{:@f O)(Fi g.
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second.arl col| arrangenment in the tine Tntervals t"" Ts
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(Fig. 12) is brought into the conducting state by the signals 114 (Fig.
13), si nt®.a legicaleift” isIrecegnised and yo polsehr.oug bogidad "Qlid génarajedmtrani owpuio, t he

capaci t oy¢41 . | st 6, JThe.voltage . r,eby._.ap ing on.the
o 11 ar TRl T08 TR B B Rl AP Brinlsp R RS PO B o
of the afhseipasl @4ind 106864 HRHIEATLE ME iARAM oftchaald nehk bPteSeaRANGgsY coi
arranglement .on the primary side. 26 January 2007 = 15 The signals 106 and

t her efifrielogicab"this wregnised and 2 gvitch. signe) 154 éFigl WAy eorrespording tda dagicat di ng t o
t he above« | QL se pause is present between the signals 97
at the ngldgg%géé[%%%%géﬁpgfr}?ﬁwﬁ)% ot her words, when the switch 38 (Fig. 6)

is swtched of fTienshepdiet 19vaftead chbuil SrrdMeeie 0P R acBorliiif féeﬁ%r i PR6nnec-
switching-on of the switch 115 in Fig. 12 acts at the node 118
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results at the node 37 (Figs. .12 and 14) |ocated on the stationar
conmpone lylder. 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.



on account of the inductive coupling, whereby the signaf@Ja8WaR807 7) are
transforned into 15 the signals 123 (Fig. 14), which are also characterized
by a characteristic voltage notch 124 in the leading region. In the
transfer of data fromthe rotatable conponent to the stationary conpo- nent
the "0" signals thus |leave the signals Bl-in Fig. 7 resulting fromthe back
EMF substantially unchanged, while "1" signals result in a nodification of
the back EM-F and 20 therefore change the signals 61 into the signals 123.
This change is n&hssigaslsil06 aad didtafore QI@o\fﬁetJi%ﬁa@Hm&QQI 1DrbYIWwEgNs nount ed

on the statiotggréggé:mponent and described below wth reference to Figs. 15
and 16, &R¥THEed acodipg to fieabsrve dpcriptips when jadmiseaphuseistmesenhbgiweenihe (Fi g.
12) fromyihgs wodi i : cQLéi to Fi S, 0.0 - Whi the.like
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subtr.a the DC iﬁétasge conponent (voltage V 1 of the voltage source 35 in
Fig. expl ai nebf dFHbsbFRitchipEoR of thegswitch HinniHis. 12 getapsthemodad 1823 in
Fig. 14, SkiglvYely S rgpendi : ical, "1 29
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wher ei n ¢dreesponghing & 478" hothe catpuotich, 4 3{nhli 108 ithke 36desi Plliowd 22ccand 123 in

Fig. 14. 'll;h .Si nfll% 21128 129fa ways appear during the tuff phases of the
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conparft spogdingrinactléat ithe pepal 114, theviGliarg veinding Jaris drigfl2 0ded, 1% thetat o
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|l ong as the 5 jtude of the signal 128 129 exceeds_a small .
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as the anplitude of the signal 128, 129 has exceeded a sone I 'gher
t hr eshol E4vial the lepding 1agiori g. 16 shows, the result of this is, on account of

the notch 130, ,that. the signal .134a pass into the state L twice during
one period of tl‘}gn‘%)ug?sgﬂa?tg%%?mﬂb Qﬁtz\%fﬁ MRS the Si3HRRALY CPTPBY j ef | y
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20 therefore change the signals 61 info 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



one transition fromHto L in the signal 129 but in no $8dAaaa%%ion in
the signal 128. The output signals 134a to 140a of the conparators of the
circuit 132 are fed 15 on a correspondi ng nunber of outputs 142 to a
counter circuit 143, which has eight counters, whose count inputs are each
connected to a respective one of the oui%uts 142. The counters are reset
by positive flanks -and-restarted by negative fl anks-of---si-gnats—which- - ----
appear at the output of the circuit 81 also seen in Fig. 6 and correspond
to si gnalS&t Bxegneryve. ghffemntcisicaerleyelsilga do fl A alse hndieatéd sihemngerdlysn Fig.(F6 g.

7) and ar, g hes tin.20 80. The count.cycles thus always begin
at the b‘gg‘iﬂ'l ﬁ]@ﬁlg{s%% SE‘ éﬂssl\?\';ﬁta(r:l ﬁglc?-o B ?' G thesey W&i‘f&' St‘%?ss%et HHOWB R

power sujig.yl@rithus heisocomgiratonfer GAUPRCRG0RMjBRE IhAa0abheYRed 4 8ikalaf33at he
signals 1333 to 140a .hy.one count step each. On reset of the counters their

count redt (¢ ARt wiels psepqregliyag H passesrtodBe britatelj asgopnmpend of langtasuhs 144
Fig 1 1 oai LUakd it 145. T t
(o3, ' hnkfugle! AL Ak 194125 Bl | A0, piSedBNL (iR WS R Moo 1

anount to ependi ng” on t'he” ¢ase.

count er s seohdl chmparasonwpirespdingivlghy istdee ar @gaal 1 34alwhicMpabRs ifto theLgaseaof a
signal 128 the si qals 133a and 138a and 139a each |lead to a counter

resul t of°%3s a‘\ﬁ'fr?grg%?sasc amplifudesofi tha signal 1287429 dag pxcesded 2 somewhntint er
resul t ohighér thréh6RUAILR' 1348 109716 He Qkhe e dhd 1 99er

t hr eshol dg14r0 Iryi ng above t?%] I?ﬁg?glgesgovmég%spg O?%gil% (fqhgéc)ég%@eOféég

eval uat i nefch 130, diagthalsighaB134Ehpaskadinmathe gtagd LUaivicd Glukinp tond 4oribs of @fe exanpl e

SO0 congt r.uct that it issues a_ logical "1" at an output 146 when at | east
two nf"é?*’ﬁ?és E%B’e?‘h&lh@tﬁﬁtéﬁ Lcfhosteyer ybriefly assygien theeH; sefe.Twhemanionelyer
onl y OnepsesiYisih B sEMaT if8 HOYRLEE Ak Wa@-&{&% SR e LA Bh d3auary

ar'e obt a 1og

2007 - 17 "2" or if only counter states ai ned, i'cal "0" is
i ssued osamehappdies fartthd ignals AGSo talil By, Yin ahd @@ the kigrab14@6 pemdsinvddh hi gh
certai nt% to reco itirrgn f.a signal 128 .and a logical "0" to recognition
of a si ghAl HaBgonLem |t?§'8ttherﬂgé§%b?c91 Butiipme suehiransitioin thg stamak K38, t he

eval uati on and I [ | train
appeari ng at th%ﬁ%%t S?%%lsf i;Bgtilil @u@?&g?g%ﬁoﬁq@f%&s%zﬁ? fé%%nf%zzﬁgggén from
thi s tlRa®n a cpygspoading bumbenbhbupdtsi H2tthe Sugrakirdds 143, which ddsiedt: at t he
out put eriod (signal section 147 in Fi 16),

46. del db | ock .
because ‘%({uglte s‘e’o@?ee ¢ tgﬂlﬁit%@%c Rt"ﬁ%“‘??FﬁEi tgfa geppecygypag off the W%?%unt er

states tfhscdindhitbreldst Wpdshflet ikt and P&tsa?% 2&%5@{32% %‘f‘%}ﬁggﬁ Q)vhgai ng

t he described evaluating unit 145 A "0 _ cor pondi ngly
r epr oducappeart attthee ogputof the 48cgis i8d rddo wen in Biy. HABH detesy@d fysignds 81 ock

E:; imog.ss(,P?gi'i g&ﬁiﬁllégl%e enr‘lzted (%I'O[ltl Tt?e gvgittc% stiéﬂ%ilsnﬂb%/l?ig.n% gxldogrlé a?s%r %e?idto itl?e input
20 80. The count cycles thus always begiﬁ at the beginning of the switched-off cycles t,; 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 thresho‘ld 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



conponent to the rotatable conponent, on account of the preferred
asynchronous data transfer, because possibly present start and stop bits
or the like are not lost. 15 The described transfer of data fromthe
secondary side to the primary side is nbreover independent on whether the
switch signals 82 in Figs. 15 and 16 have the short or long period Tl or
T2 (Fig. .,%). 2N alg‘gount of a sipultaneous data transfer in the opposite
direction” SF "WREYKEHER IR aAfatRIgned. qulogical, (el issied on ghecowpuigd6. or
snal | er, Acbitfigply Agokicainse: %&m ' i LYoo iioR Setn |
pauses of the ?vmytchgsi gnale('rs?.rﬁ:L I?1ﬁéﬁl&gﬁggmﬁtﬁﬁggﬁg'w&fggg}éatﬁ% lﬂéé? at
present, 208a logicaloly' | reedevitineot 4 siphad it Netuballyt dtkerf bdciaslong chicalh beui t s

bt ai nabl e_j p. t t: Block 41: L 4990A Block 59: L 6380 25 Block

88, aég? fS%d fbfig‘?e{%‘i@a&‘eof‘é"gég‘g‘eéifﬁ‘éﬁé ayeizhigogmiess bEpssdk 130: NAX 942

Bl ocks 81, 95: T4hblighdl 3 aphurldpvihd OllokiS1 A0k ifboihlen 19y ! 1P 10ERERL PO
nodi f i ed u hi's %pp

enbodi nents, which can be i N nuherous ways. ies 1n
parti cul &fent isomibisdhator logieal &l/atantainedginuhe signall 128 weeprddined posis dutgut§ or

o ocessor 16 SR LY, B BlogP ofod temalin 07 3 i 160y Bhshissol i 40 (Fi g
16) Wi t hdeterdied antherend 2Qie sigﬁal 2Rakiaeh @bﬂ{t&aérat&i@gsesg%%ﬁ ilﬁg H‘.ﬁf fedfBagur ed

val ues cquld then be used to detect the notches erefore
di st i nguft€rronnies girewt 143 when gsing thodéscebed Ofaluating usit flds1 Aet0"pbseil HPe id 0

ef f ect : romthe primgry.to the secondary side

si mul tlgrlg%lﬁ%%ﬁdv{nﬁ%lﬁ r}? %rg’au%gtaé the Qol'ﬁglfte é‘(gﬁi‘]t %‘?8“%@(5’3}%9'3‘4 gy {998 Hknar y
si de, si period Rhideispladyash Bpdid daathnsy 8fe Gotihferidis %@Hﬁfegé, 1k thbe back
vol tages _do not interfere with each other. Accordingly a "0" or a "1" can

be t r ansfiEPAEsANGHS OF thedath ramnwhigh ds fransférecdofrbmrthel statenarp oulpoheny (@ eeh

period L, i e sociatipns are arbjtrary, i.e. in Figs.
11 and 16 ttflﬁﬁeleé’?‘é‘ﬁg'l?é}r"z ag%cr0 Egﬁﬁﬁﬁgm@ﬁga%‘/‘ SEVRE aEi’stmé’fefaﬁ?Gcat“ﬁ"e si gnal s
97b or 1p@sibly pegim alart' did stdp bRAGH1LARR art A6f Bsd. S the advantage that the
sane §}gn tched mode power supply and the sanme transfer 10 device or parts

t heredf can be ubudeseribehisatsir afslat fromm thosesondary sidedo ithé primaty side and t he
two Ki ndgoRlvy i i ch other.. Eurthernore the transfer
devi ces expl ai n%g%ﬁ?ﬁﬁ%&n‘gé%dﬁ%gﬁggwﬁ%§1.gn¥8 g% 1% Lt §aRa"18 Rave dhd o

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 present, 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



represent exanpl.es, which can be nodified as i s appropr Paran@28¢ provi ded
with other than the described wi ndings. This applies in particular when

ot her textil e machines such as 15 flat bed knitting machi nes for exanple
are involved, in which a novable carriage is provided, which inposes a

| i near relative novenent on a needle beth “so that the described inductive
coupling between the primary and the secondary coil arrangenents nust be

pr esent over }he whol e carriage stroke. The expression "novable" should

t her ef or 8M2IpE/digial spryerife | Theee mersuras valissecontsl/ e bt sis@btonsect thendteless

conponent . El : d.even, bot h . conmponents coul d be

novabl e.. llgzggltﬁ%%fg)ge {hﬁ% %%urtvlb%fr%géc?l f‘fr]i g qu?ﬁ?gs& gﬁb‘\/\ﬁ“l"ﬁ[ Wsﬁg’?e ¥5 and 16
i s arbit efegt the dateftzmstes fonl thePrintity e@theb@ceiidaly HALsBNAAESRIP Fith e - | t
woul d in ttgits cton?ection al so be possible firstly to generate envel ope
curves fof {HESTe o, e speqndaryoig the, grignasp side neinee thg glescribhd extiificisions of

aut omats gl frdgudefei . ar..sing i,n each case. ..

Fur t her nor e tqneﬁ(égli&%qlgrn{h?\r{%glagﬁlé%gggdgﬁgk{%%%gaévsl c%?ﬁgﬁg'e\?'a‘gfmé)d&?ggrvﬁ‘tﬂi n wde
linits. Prai's" wam bowensfeirehbothtiatheosrteind Mafe biter desaidnifFinRaiENRERo&Nd/ OF

sof t war eTcgtn{gogenhgﬁl?n be .used to realise the described power and

i nf or mati on T ransFEt He280511985 Ate DIty + he iaiBuakli and U thelsignatsadief @r r ed
dat a canii®ecqild eelcotupegd9Rhn ] ' f _spegi.al software.
Fur t her nor e(,:‘ "hstoad oF the dﬁ%%gggﬁgs%%gﬁr@ggaﬁgoﬁ%@aq tbéﬁ%cihe‘fase
synchr ondges ig sheadvaatage ¢hat dirnsanat swichby niids ober Pigply 8&0thel Antehinskyf f er

store -30 provided to receiye arbitrarily rapidly arriving data, this

dat a ?Rgl%e%b%i ‘ngar“éég“%‘{ "acS'f"Ct%E‘Y thrraséer bath the pewerradithe infemeafiosrand| the k

cycle Oftviofingybt GhederRefyARYEL: GURBME, Finally Tt will be understood
o)

that the various features can a e utilised.in other than the descri bed

and illustrated Butisrmarei thesandé daiveneyplaked widOrefdidBo Figs. APRAS 3hlys Wi th
ive to each other and with a device for

two co . o]<] vabl e rel at . v ]

si mul tgﬁgﬁﬁg‘g"? reéﬁ‘??@?’ %ﬁm &R bs FP% Bideas isapprioptiaie aadibsrprpwded awitht ¢tberc onpo-
nent s t hhauglk Gestirmgt 1 ' ' rized in that the
device_ includes a co“r;’{!rlglr%\@% rgﬂg?@ﬂ%&/?gﬁgﬁp@?g‘{hp gn%gegﬁé’%’ﬁé fREMBEWR C%afﬁd t he
i nf or Aattasbed kpitting mechinesror pxarople aee frvolyedp it whiehnt @dvaple eneiagé is he
conpone &iﬂ&ij Bhic econdary. coi | —arrangenent nmounted on an other of the
conponerits, —a ' powes “ng?fqﬁfiﬁﬁmﬁfﬁ refative mOyRmERt oy a meedle bedyr sontiag theglescribed

ar r angerirdiictivé 80@AERhedRedaUhs ﬁrim‘éﬁe\%ﬂfﬁg%gé(g@é% cr(ﬁp %I«Jin%g&gﬁ‘% 3%“%? éﬂacé aa nd

predeterm ned cl ock frequency anc
means f G¥esafdpvieyithrywirhle csimipgalsgolid Termpadseion Dyndvhliep ehwild Sispgloye | N

depende%g&ergif)lyt ﬂl@lul:lg faﬂ rrgEEi\Irep IrrlloE/gmgn?s {)ét%vrc]egx]; (a{er t%v% components 16 and 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.



2. Apparatus according to claim1, characterized in thatSvaRuasY ¥y and

t he secondary coil arrangenent conprise a common core with two core hal ves
separated by an air gap, 15 3. Apparatus according to claim1,
characterized in that the primary and_gecondary coil arrangenents each
include a main and an auxiliary wi nding. 20 4. Apparatus according to claim
3, characterized in that the main wwnding of the primry coil arrangenent
is connected to a DC voltage source and an electronic switch and the power
supply conprises a PWM controller for switching the swtch on and off. 25
5. Appar cording to claim4, characterized in that the auxiliary

w ndi ng ¢f Lmary coil arrangenent is arranged to generate a signal
whi ch se?viéé&%%mg%tgﬁwﬁI?é’mpaﬂ?%;s'cycI e PRINGIPLTElenelativn tp Fach athoranst wigh| oad
connect eadldtwcd fig skmdane@arnsytragier of ldcBRgSRIand QnrmARRAb&kAS) ARCHEN to
claim ,1,ﬂé:[1tt15ar acterjzed.in tha{. the means for nodifying signals generated
by the power suppl él}rcf‘ﬂgélcﬁa'@ﬁé THevindwrtiye spurime. charpéferigeindbattba davice f or

modi fyi ngcluies «taokof tagifendyitafolaRRAREE BE theQfbwed Gnll MOTFBIARRA XS
transfgr rrerga frqmthe one conponent to the other conponent. 26 January 2007

-20 7. Appardt Y AEeENg « BoBnEd ppene didheict er i zegomponamty neandaar e

pr ovi dedsecondatshevilrfuhipe@enponent migahitel REOMEShOT £ e Ci)ﬂlfpeﬁémg ion-j g&gbﬁ he
nmodi f i edsuf rleq)guier}g%. 8. A‘%oar tus, according to claimi,. characterized in
that the Heans o WBA '@?gfﬁgipg%fgm%agémled by 't ifebgsedvor psdsopl y i n
dependenedtiomotiletionimr ERphared & Drelisdnshied FRk ff[eaﬂéncﬁr N&dQLAEY praERpnent
to the qﬁgﬁ?&angone t l::ﬁ]cl ude the auxiliary w nding of the secor?dary coi |
arrange e 9&5%&? B2 % cording to clai m 8, foglmgdaling hesdertals t hat t he
auxi | l@rgenwiardibyghepokbies REGQRAR, ke ?‘V&ﬂ ' ged to
nodi fy the backb?EIVFbari siur%@i n the rrél??\spv'talen'gfc{nrg’gg t {ée E@Pﬁ%ﬁg&coil
arrangenent in operation of the power supply. 10. Apparatus according to

cl ai m 9,2. Appaneisalct@&athg B ddiat 1}&@;@%&%% ﬁayg%déﬁ@%ﬁfar{dhﬁgg&i@ s ary coil

arrangenent forns a series circuit wt SW can i t ched
in deper?&ﬂr?&'@“%"ﬁn?“ﬁe i nf or mat iceMmprise peommpnsiose midi thvoornre helves her conponent
to the onesgRMMENBNha aijflgapAppar atus according to claim 10, characterized in
t hat irgans are '

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 in'formatiou.to be trahsferredl
from the one component to the other component.



provi ded on the one component for recovering the informaPi/amiay éi¥t he
nodi fied 20 back EMF. 12. Apparatus according to any of clains 1, 6 or 8,
characterized in that the nmeans for nodifying signals generated by the
power supply are so arranged that the information can be transferred
bidirectionally and substantially sinutt28neously over the transfer device.
25 13. Apparatus according to claim1l, characterized in that the

informati on can be trans- ferred synchronously. 14. Apparatus according to
claim1, ChAPRAEIEY pecorling tq platm 6hehometedoniponbattmesmsa 30 statippoddad eme

and the ohB@ihceRURBHERE S . ne. .15 .A circular knitting machine,
characterized in that it istﬂf)?%é? (la% @mztlﬁfoéﬁaté(ﬁbﬁf)@t %moéilé@e&'%?ﬂ%“f% at
| east one of clains 1 to 14. ABSTRACT Apparatus with two conponents bei ng

nmovabl e rel gbdabhud 9cBak n devi.ce for, sinultaneous.transfer of
electric poz\?\%ﬂra and&icn%gr a)il&gi?\n (ilbg?v\%%t r@ﬁé&@%&ﬁ%gﬁ@?ﬁ @’r ’Fﬂﬁ’i i“?ﬁ/%ﬁ’i‘ﬁ%n

r el at es tgsnagted gpyatha tpowensuipla irddsficoderfce ongherinfo mpion o the ansk Rered from

el ectri cahe ofRVES ' [ [ ween 1 cqnponent s _bej.ng nov %e to
each ot her and pr ePg @le@%ﬁgf}??ﬁé ta st‘&%ﬂ%%"éﬁ&%%@%& e c‘% fonent .
Accor di ngeeandatyecdilnareangemnnt. t he apparatus includes a transfer device for
the comon transfer of power and infornma tion, with a primary coil

arrangenment (5, 6) nounted on one of the conponents and a secondary coil
ar r angeméhtAppamfussaending torclaite8 otHaesctearbey G ek thetauddiey vbding Y ( 35, the 41,

59) co : i y cod arrangenent ) based, on pul se

wi dt h Wéﬁ%ﬁﬁ%‘?&ﬁ?‘“ﬁﬁ*@%ﬁ%‘%ﬁs ( PATT ?d?%P‘OHEfH &E@P?ﬁ% %ﬁl@%‘é&f@? Y by

t he powewiadippl y ¢fithe peipeny eoit arrangdnfet i nfiardpetation &Qhé)ﬁo‘,{réragﬁ§?@[ red. The
he

information can be transferred both fromthe one conponent to ot her
conponent and vice versa. Figure 6
10. Apparatus according to claim 9, characterized in that the auxiliary winding = | of the
secondary coil arrangement  forms a series circuit with a switch - which can be

15 switched in dependence on the information to be transferred from the other component

. 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.





