; e3edpdl | nDn( 06: p6ppTp}3 Apparatus with two conponents bei ng novabl e
relative to each other and a device for sinultaneous transfer of electric
power and information between these conponents This inve

apparatus of the kind specified in the pre-charac 5 teri Hml mmmwmmmﬂ;cl aim
1. It is frequently necessary in apparatuses with a stationagy, gonponent
and a conponent novable relative thereto to transfer electric povver and
information or data, e.g. present in the formof digital electric S|gnals
fromthe stationary conponent to the novable corrponent andelm{mﬂwﬂmml

the case of circular knitting machines it is for 10 exanpl 431
674 Al) to select selector magnets for the knitting needl es nougdhee on a

rotary needl e cylinder on the one hand in accordance with a pattern, with
the aid of information which is transferred wi thout contact froma

stationar YA%?QQQG_/EFB *(_x@ P_r@goﬂ@rﬁg b@mﬁ%ﬁ_h&%@f‘er reldtf¥e!t6 e8th biRgr Yd'8ldelig %ol NE
electric p" neede peralng . selec.cr MEgNers I's transrerrg

with corrpl ex) I ar gel y autonat i cal | y oper at ed ci rcul ar kn| ttlng rrachl nes, to
transfer data froma stationary control unit to a conponent coupled to a

rotary needl e cyl THd8hvedfign TOh@SE 80 hfpdrRdEbhle Mhd @péchﬁeﬂ infth8 prélchak& down
and wi nding up device, in order for exanple to establish presel ected take

down t erfsteoizing panmt eﬁdhmmelses it is frequently also desired to transfer
measur enent dat a, t\A/mch nerated b sens %ﬁ?rocessors%{] (ge i ke
located on the roltdt 5“8%6‘}55%‘}@‘: B P S‘c’fhﬁ’:‘@ PRI EHPPRhEYR2t hi s
neasureneaém tﬁ@ﬂatﬂsrralﬁuwihe@f@iml@ngf& SBdtHE PowdRand RffomhaicASoratde used
as actual ues in reg ating devices. Devices are already known (EP 1 085

712 A2) fg:g mhntbmdm 1 ohdigitala¢lectric signalsy fromhihetstapeant eomponsngte the
e RSBk 5345 B S 5 KS03P KM nBORRD R e,
151 o ey i Mt it et
mounted on a rotary needle cylinder on the one hand in accordance with a pattern, with
the aid of information which is transferred without contact from a stationary component to
the needle cylinder, while on the other hand the electric power needed for operating the
selector magnets is transferred with the aid of slip rings.
15 In addition it can be necessary, especially with complex, largely automatically
operated circular knitting machines, to transfer data from a stationary control unit to 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 of 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
A1), 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



Al), which conprise neans far inductive) contact-free transfer both of
electric power and of electric information. To transmt data between a
transmtter nodule and a receiver 30 nodule the one nodule is provided with
an electrical line termnated reflection-free at the -2 end, while the
respective other nodule is forned as a sgnsor inductively coupled to the
line. On the other hand the transfer of” power is effected by neans of a
coupling | oop connected to a power source, separate fromthe said |line and
coupled to a load to be supplied through a transformer. 5 Final

I
appar at ustW, gthile ke rgspertiveiothes| mgdule isciormed ag g serses wpductirely %umgX gBthel)
whi ch al S oy NANG fer a che MRS GEpddl i€ SHEADA bl Gfeant B WGfNOEYCT L he
power and I nformation transfer 1S possible over this one [ine: € transfer
of data icnhesal &f 4 powedsairce; aaparatfrorthe kiighiné naduotsied so i eud wibeut 10
MHz, conpared with frequencies of up to 100 kHz for the power transfer. A
common t rapBHekreeh 3 Hansfarmerys i n fact present in use 10 of such an
apparatys. mmv%in&l‘?a@ﬁ?ﬁ?&s%f%ﬂéfdﬁnﬂ f @%&Qﬁ{heﬁg%omrgﬁﬁ%é hglggher of
power and i nformati orm. e TiTst-mentoned ?'ap aratuses require slip rings
for the tAbnwhigh aldo dwheve a tine terminatell ceflettian-Jred Sini whikln however the powbeshd
knitting machines for_ exanple, Neither of these is always desirable on
account omferReteR transfer is Rassibler Quer ity gne ling; The rapderpfgdatn és hpsaeHeciadre 15

wear. The BiveR f?&@ e Fﬁ;éqg ] @fqgg age
of cont ac%d- raeg Vte afrlligﬂer ?ﬁ(g%sﬁ?g&an u% W%ﬁ%&%ﬂ% q@r’so 'ﬁlyc?) ve &
const r uct 106nkiz éart thaypowlet ¢dansfer. o icomnsmhxsdrsntissadn, linehis ¢hushinnfdetr regene i usese
in circyl and flat bed _knitting machi nes for reasons of cost. The sane
appl i <05 O sugh /4 apPRsRS| BloREYSH (e SepaRifR B TSy ArE %ﬂeS?eJoF‘éi‘E‘? H@nﬁ%rc%ﬁa nes
wi th rot &nliq : Devel oping fromthis, the present invention is
based ona]tgﬂgért élch{r%ﬁ{:rgﬂau%?obl em of so designing the apparatus of the kind
initially specifiBk fitstimenhieneroapipacttuses eequireashipf rigsdbr fheveansfenaf patvar,can be

effected with copstructionally_simle. means and the sa onepts can be
used at |® qa_ﬁpeaa?% ISflg&owa)owﬁﬂ%thém&fmwyﬁ ngs %orﬂ%me"%ﬁ%"@s{f P iee 1
features El(vaf.ihgésg@gégﬁﬁ Y&ohft Foh¥ Sedulting RInSPh&Bhaimititfons MG Hhd @ voidgb%en

contri butes ge that a conventional power supply part base
pul se viSdwhanrdiellatteranited appaPadiesi on theadhdrrhand rloi haat itlnadviantage of camtadtefree

device forned in the manner of .a transforner both for ener r. power
Cranster R Gr o A 4 Tprgpiah PUTHISY PGP aatordiucional ok i & ot
transfer gambstdhial, RenibieRlddSRANEY fke & SiPEIM ardN@RRE KRG MachbS fatehdhs
addi ti onal expense and in a manner which is so interleaved that 30 data can
be transf ef ¢eesti The $soehapplice foti ather okl manhineas éspecinliy cirtidapbrasting Mackioeser

I nt egr at ed'tF\AMag licu(; tr% are avail able on the market in large nunbers and in
many vari e (?et’haﬁ? t he conpl ete apparatus can be nanufactured

conpar g vely i nemeeél(éj;bmglfwm i t the préepoint agRAUS bheatdl @8 ehnidiEpiobkgmt i on
appear from the dependent -3 clainms. The invention will be explained in
nmor e det aPf s;designing theappafatusrofethe kindeinitially spegified thap thengantact-frge transfer of
acconpanyb

0 erda{nad\’\éart] 2an {)Q e}’(f‘c:.'ci:u(t:(i-I with constructionally simple means and the same compo-
nents can be used at least in part for both kinds of transfer.

The characterizing features of claim 1 serve to solve this problem.

25 The invention contributes the advantage that a conventional power supply part
based on pulse width modulation (= PWM) is used in combination with a transfer device
formed in the manner of a transformer both for energy or power transfer and transfer of
information or digital data. Both kinds of transfer can thus be realised over a common
channel without substantial additional expense and in a manner which is so interleaved that

30 data can be transferred in both directions simultaneously with the power. Moreover
integrated PWM circuits are available on the market in large numbers and in many
variants, so that the complete apparatus can be manufactured comparatively inexpensively.

Further advantageous features of the invention appear from the dependent



Fig. 1 is a cross-section through an inductive transfer device of the
apparatus 5 according to the invention; Fig. 2 is a section along the |ine
I1-11 of Fig. 1; Fig. 3 is side view of the transfer device in the
direction of an arrow x in Fig. 2; Fig. 4 is a cross-section through a
second enbodi nent of an inductive transfer 10 device of the apparatus
according to the invention; Fig. 5is & Pplfan view of the transfer device
according to Fig. 4; Fig. 6 shows an enbodi nent of the apparatus according
to the invention with reference to a block circuit diagram wth partial
om ssi on c4im4. t r ansfer device according to Figs. 1 to 5; 15 Figs. 7 to 9

show pul se vevel opm. ol A1 RCARES B mbASadBPREAL, SE7RE o Rimbfl, Fh O

6; Fig. 10 shows a circ 0

r epr esentoahjudbtior G/ithItBE Qv@mpagyingidtawingshinabickeen transferred by the
apparatus according to Fig. 6 froma stationary conponent to_a novable
conponent; 20 Fi &Fig11 ispsiessyseqtion theauah annipdugtive draasfer deviesiek therapparatus
circuit ' Fi .. 10; Fig. 12 shows a circuit, omtted in Fig. 6 to
si npl i f?/aat%ﬁ(glrdﬂ{g&r%e&slgﬁ@aeﬁl%%, for transferring data fromthe novable to the
stationary conporip! 2 ifh @sectichdalemdthb4ireMd WM pfiFRe vavef orns at sel ected

nodes of the cir%ﬂit325.%ccordi?ﬂlto Fig. 12; . L. Lo
g. 3 is side view of the transfer device in the direction of an arrow x in Fig.
2;
Fig. 4 is a cross-section through a second embodiment of an inductive transfer
10 device of the apparatus according to the invention;

Fig. 5 is a plan view of the transfer device according to Fig. 4;

Fig. 6 shows an embodiment of the apparatus according to the invention with
reference to a block circuit diagram, with partial omission of a transfer device according
to Figs. 1 to §;

15 Figs. 7 to 9 show pulse waveforms at selected nodes of the apparatus accor-
ding to Fig. 6;

Fig. 10 shows a circuit, omitted in Fig. 6 to simplify the representation, for
recovering data which has been transferred by the apparatus according to 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 pulse 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. 15.

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.



Fig. 15 shows a circuit, omtted in Fig. 6 to sinplify the representation,
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 fornmed in the nature of " a transformer. The transfer device
includes a primary coil arrangenent 1 and a secondary coil arrangenent 2.
-4 The primary coil arrangement 1 includes a first core half 3 of a

hi gh- gr ade, r api dibg RIEDY So| aFrangeineat; k insludesa st care half Snofaa highrgrade.t e f or
exanpl e, ' ' ' Lo hl f u ' | L i LSts
Tt he. erbRdineyErs T bl iyl SRR e P SuaRPE, Wiich 1 GRS

ci r cunf erfenhighl frgjuensies. Aleatore half 3scomsisisridithg empadimensofaokcular 8is¢ wé6m one
broad si de.BQn auxi liary winding 5 extending down to ifs.bottomis disposed
on this ¢mBBgeform. int idh gty STERLRY B600¥6 Y STV INE a3 ReVINdHIE PALRIS TUBKAR  of

t he twoswindi 6 ' | r ! ni ng
7 of s Tl A hroad il AR HAT e X oh R Aot s o Nisptaed B8
cor e hal fthi8,grodwecd with predianeintingfoaboyve inf Thehindividual trheof the tswodwimdirdgstSe

sane kind qf strugtur s the first,Z 10 core half 3. .Thus the,second core
AT 8 | e Eeth AT O dosatel MOHGR RN Of FRECalb BRI ar y and nai n
windings 10, 11 ofR QBoddasy Qéihﬁfrang%?&nﬁz%ah&éya §RUA tHS ke PRick3s The

two core halves 3) 8 are drranged 1n the apparatus according to the

i nvent i orpreferably famedyofitbt same materjpl and with the pame kinshoflstrucoue b she fitsvse
broad sj.des | l.eh the gropves 4 d are sunk |ie coaxial opposite
one- andPrigre bilf SanBls sceeoRiecs el oS Ao dnBHangSave g, iouhlh RgRIG &
The two CoiAiaPALNE Mah @ﬁ'ﬁhiﬁ%st 101S11f QB 1He GRES afd aRehirANRORHLIR opefiftigdf At ed
along the air gap 15, with The particular feature that the one core half
(e.g. 3) is fixedheotva sirathabyasndy 8coerpuanged ihGhe appargus hecoodihgto dwr e hal f

e.g. 8) is fixed to a conponent 18 whj.ch can rotate about .an axi.s of
ﬁot gt i o)n 1pyentipndn JRIEQT Sy IMety R& Oﬁ%eﬂagat‘é?“flr“aﬁ‘é that those fyroad e 10 ang

the rotatghich (ROPRBVENS apd 9l ate ik ﬁ@%@iﬁal%poﬁwsité‘gﬁé ah@herSMARS Sepafaté)
el enent of a circular knitting machine whi'ch rotates therewith. The core

hal ves 1§, frgmame amathier by tat maraw ain gapUudi e x90 opkd halveshd and Bdhwyfora, the cargd
10, 11 are. connected by sch ticall.v i ndi.cat t er mi nal 0t onent s
ool a1 nadsh & ERBTENE, Senarar BRhe B ot enb 5. Bk tné, BhrtiBRt Besfits o BF BRR o
besi de t heyre Bl (B3 B¢ s AxedBto a tha@ﬂm@aﬁx?bﬁex@ns, WRIlE A HthePEdIe Haleds 8)
required to plug connectors 21 and 22, 25 which serve for connection to

el ectri c isdinedde astommonent 1§ whichicengpgieaaboyt anlaxig dfirpletiond 7t Whe [sfagenaran

al ternative enmhodjent the trapsfer devi r di ' jon is
shown in FTGEDeH gﬂgf %frgk'esqaétt tf%%é?‘r{}&ﬁ rain;am%tb%/?%%%ﬁl%e{:(rgpgb%aée@m%ﬁ éilg?{%%ilﬁéudes a
first Qoreylinakf forexwhplhor h €Ement’ &fUd eifculdrolafttiag dndvhneawlich Qutated Gherbwith, i S

formed inits radially ) ) ) oo
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 and 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 arrangement
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-



-

30" inner circunferential surface. On the other hand) a rotatabl e secondary
coil arrangenent 27 includes a second core half 28 which also consists of a
circular disc and has an outer dianeter which is slightly smaller than the
i nner dianeter of the core half 25. The core half 28 is noreover provided
wWith a groove 29 which is sunk in its radially outer periphe -5 ral
surface. In contrast to Figs. 1 to 3, the-second core half 28 lies in the
nount ed state coaxial to an axis of rotation 30 in a central opening 31 of
the first core half 25, so that the two grooves have their open sides
opposed (réi surfade. hincbntdagt thvifige of ® hathesecahid, co28half @8diep an slecthofintednstane

anot her by an air coax |l wth the axi ation . ~1he
oconaar FoRBR un L b B SE i3 Erplral Sbeas S Lol he desiisdth btk 25 o Dby
rotation B0 &kaidvieniw bR dpeh TRy oﬁﬁHsl&d @Flgaag HE e &b co-'EQ RalWedd5s ngg aEB(

the transfer device corresponding to the windings 4, 5 and 10, 11 Fi gs.
1 to 3 arseparated Shapvone angthesby 4n airgzap 3‘20¢03Khé withktbe @fusmfnrptautlont%b TWt h
regard transfer of e and.informatio r 10
i onal o) setamge il metmeRil B bR b el B R SRS i go.

to 3, singRtivé td)ﬂiefbrﬁﬂzﬁ?scoﬁlfh‘irﬁl’gbxﬂ@ﬁtﬁ@%e&@ﬁ@ﬂ@@'w tlfeodr!ms%rr&'@ﬂ!érﬂ%&fes 1, 2
and 24, 27 respectively are inductively coupled together in the manner of a

t r ansf or rapending & thecwindigigs do15eandottarh)l ¢fdEigs.i b 3 gire nbleshosgoindrigor andbf 8
or 28. | t e Ese of Figs. 1 to 5 the second core halves 8 or 28 can

nat ur al | ?."Bﬁg‘?lﬁ)‘cﬁm the first core halves 3 or 25 rotatable. 15
Figs. 6 and 7 showritA Re@R@ 36 ﬁ{elﬁari%féifo@n&%yt(Gr bbﬁeé)rh‘ﬁﬁ']hfo?ﬁaﬁ&{ (dakppsf erring
power froma fixed conponent, which is represented in Fig. 6 by the main

w ndi ngoeslemtﬁ)me samuapphwaw\ionmmgaxsfqrfdewme agedrdingytodties. hta dngjaerin 1

(Fig. 1), tatable ¢ n resented b 11 of
{he s ol gl i biRas SRIRBOEAN PLERRRRICY 1 05 TR 27 MR Bdy e
vol t age siamicteocodpicdRos@hdrviarike maaﬁ‘ervm 4 agffeehdY il alfcorbEidbl® otiyf Or
exarrpl e and whose positive termnal is connected to a node 36 of the main

wi ndi ng 6Positigas @éghﬁ segend epraihalfi 8 or 28.hin the|casegef El@&r téo 33h¢ secand gorsund. A

of an o cves® &4 i HRuPY b lbadn G T s bR S e oS or 3o

to grousd potentipips. d\aﬁ@rztsh@w dn"dpphira@is dcberdsg focthe IBventiod BHN@Lisedrih® an
out put 40 of a PW (pul se width npdul ation) 25 controller 41 known per se.

Pul ses orPasvgrtfeem i | epraponent, tvhdacly is raprsentescingiigu bty thaimais wimglige 673nd

appear at e e :
chomaed 1 e afxBUhPdindiy s Wil BaRCChPieladfiénd | REETTY 0N iflabRRofpo
cor r esponfknd @épresetedetyl e pdinh @nding Nesgekéd sacehdary Toil asminfehei D(RiES1).

nor eover each have a width to" which determ nes the sw tched-on _durations

of the switch 38 ThuspmgehivchdeseDGivekags orrgd whighsislives adel Yakdeswi t ch
si gnal 3204% td?eclb 5(?0 fof ek g@%fan%\% §i89e Iarmrﬁa??b é"(}]egétgd 485 Slodd '38% the

P\/\Mcontroler cyce termna maln w ndin 1of
t he seconﬂnrmamomhdmgmﬂgmmghu@ teﬁngal df) the syoltagenenired3s & & gieumhdkt erm nal
‘of the main V\éibndi n§|7 g, t hr ough, i rst diode -6 .43, a storage i nductor 44
and a cap$fPaGpodes37 gl rfea'aalztevmam&ﬂsl conpested drangh Hserien cmit OF jaB glectic e

in parall ﬁbltégﬂeﬁ" d.0€a G/ aﬁhé anélstor, Fnl gaal leXisfr C%‘Q{oﬁg@%gteﬂaf A RhAYéided,

with its ano con ecte to the second term na In wnding 11 and
i ts cat hothpucohtheswadh38 ia cnmmbeted&otmtomnm 40hef f PWN (gulselevidiB raodiation)
storage inductor 44. During the phases to' 5 of the swt ch 38, volta

pul ses 24590?1#1 er 41 kgpwnpge %f@lesgéﬁ&ﬂtahéenaks 42ris the dermy 8 vectaneylag py es

whi ch cor t 0 re b

flows to 3B odeg%ﬁﬁe&‘&*égﬁﬁ’?EEO»S%ﬂ%%ﬁw?é* dhock BEGHentl which ¢siHe (TRANEAY &Y
essent i al this embadiiment (. gzvaabeﬁbmrkﬂmrtb nQ0 tkikkr) smid witkd mredpumlnngtyl vanablen
account of the_ presence of_ the. ndi ng 6. Th node be connect ed

to the P r&shTr gispestivaly. Thy swise é‘gt“ s JOGTERYET | ef‘dl AYgr§ Wi d4ndv ifl detgFpls nt
through t f& RisWittheddbn BuBtiXCECHe Iwitch 380§url\‘lg\mth\§gad§9§w?w féﬁ%ﬁh ol ler 41

formse with the voltage source 35 a customary P sed power s r’@ unit,
i .e. a Mobeaicertve wivitdhegnalnde thowweitcts3® [ off. Bhet pemod Trtrtgst q,fpdétmmmes

applicatign tric elivered by the power supply is fed to
the | oad %%Wﬁfﬂ%t“ﬁfeaﬁéf%ﬁgenstgr med by the two windings 6, 11, this | oad
bei ng 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



15 nmounted together with the secondary coil arrangenent on the rotatable
conponent 18 (Fig. 1). As in a normal PWM controller, electric energy in
the storage inductor 44 is accordingly stored during the phases to" of the
switch 38 in the capacitor 45, because with the diode 47 in the bl ocked
state a current flows through the diode 43 and the storage inductor 44, in
accordance with the arrow 51 in Fig. 6, Qher eas during the phases tuff of
the switch 20 38, the stored energy can now fl ow away t hrough the second
diode 47 with the diode 43 now in the blocked state (arrow 52 in Fig. 6).
The ar r arffermestorags indireton d gad st apasitarti . Hadoadis, dvivdie isdliere shawh ps bn mmiq

duct d t.h j f t flow .t th
P rondy doadyies inpariteh R Seoas e 25, EEATy AR SUO AL bRV T TR s
of the sWihogh cohsborlSo4Ke @écenmrﬁﬁf{aq fof ithe hfadd Q’i’ﬂdll‘f%) i dnd Tts %ﬁmbue bomtegiegand
dotted lines for the cases in which the powers t e transferred are

smal | er e hedegds betweere thei fiust diode4a and etomgatle@u%m% Dyring,the phasesd,, The

rapr osertt ke Rish by Htad b AT Fiea da Ak HistTord BOrRLE ot Mol 3R o,

that evenshape WRIGhNBHTERPORIS to tHEsHAPE Yf ECewitdhodigmal 4Dy dub@nﬂﬁﬁkecﬁei flo@9id S
conparative smal | and is preferably less that 0.5 and preferably 30
anmount s t%n@&m betwzen they swailchnds and therrgsistor 3B wad has pwn@%ly& satheo i nd
descr i DeduI MO thel SAHNRY B duBarfi b FRARRY of B2 pyecdBed fiant Al 40

beconmes bi'gger or s y cycP“ i ¥ Qafomatical ?/ adapted to

this, in widaig 6.0TkeaRld SBcatObd d@ithedted thehd PWIM 40nGoNEt ANdnd seie WOsWiR@eiton
7 the | oad 46 is normal |y used as the actual value for this purpose and

is conpg@refd shpyld the ewrrens shiqhgh theymainwindingrnrressa @raitical valye.and hel d at a
‘constant val ue by. Tl?cﬁéﬁﬁ%%%ﬂ&éﬁ& A b4 %[@R%lﬁ{‘th% oﬁagng@l&geessa cuffonday SW tch

signals 42. Since 'S nmou on a rotatable

conponent PWNIshaved p@e suppiyainit)é.ediarseadallyd twilcirdokodopser fAPMy5 baoid rol | er
41. In accordance with the invention the auxiliary winding 5 of the primary
coi | arr afRjisesinio known applicatiogsdthe)elecinie pawerodelivered by thgpoaver jsupply Agfed to

term nal r
act ual vaﬁ%elggin%%tvgd @Eq%ngfé&ﬁ*cor#tregﬁl thgi@)t r%‘ﬁgigglir:g@ %‘gg (%’grcwt 54)
whi ch cianmoamed sdgetires avithi el sgcaridapocgibaemigenzar ve siroruditatge tOmpondrind 8 (Fig.

corrponents 43, 44, 45 and 47. Since the windings 6, 11 and 5 |je according
to Fig. 1l1brftinc Banmal FOVM eontrollep, cleqtria gBergy dp the,storge mlwt%%dwgcm

results i fim@ ﬁﬁweﬂ%%g'tﬁg pl?(é%k& g96¢ ﬁﬁ%ﬂ&h‘ 3% fnfffie %?‘é‘alchb?&! l‘!\écQﬁU erkgltﬁ th

Accor di ng anges 1n-t oad“t'n e secondary circuit are reflecte
t he out pudxoﬂe gfdh th)é btobleedasl:xtelal amryenflods nigrobigh ske dibds 48 hmd tlnesstsmgbahdtmtdror

the desir re uI The volt supply for t troIIe 41 i.s, 15
mor eover g?,f e ith e gow D LaingE 61 ¥ ﬁ@a%g\!ﬁ‘% Phaghs xSy ihose
vol t age(Vag at?i'éLéEHréd Eﬁ’ergP‘éh'ﬁ ndd fow %ﬁfﬁ%ﬁ t?theTJéE i5d GioHé U7 %ﬁﬁﬂﬂlerhngdeg43 6
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swtch 56 is conhected to"a control output 58 of a control circuit 59. A
swi tch signal 60 afhwaybe appetorms of thensveitahosignadd 42 atepuored8er mdiatedi indrigo?

Fig. 7, iLtch si 42 .0f . th tch 3 tched to,. th
017 or 2 BE AR aHEn And otiot G Brthe spsds i ity (b8 oy, e BT eatad e Srager'®
switch si qn&haréer ROEARIPINHR 1At QaldbSnBON i AN ks, (118 doRRAIGs FoIORE L i Ve

flank of the swtch signal . The voltage supply of the control circuit 59
i s effect ewitoh signalhd2and theé cum@mvmﬂ tlhagleds 60 rrepresmt ththmaxigsum power wbe chi ng

th t 56 t hat. t h d. d di .
o e otrafitegt, o el A5 Bhgatt R Ra i ot SxiBin poffen gy, S AF GRS
EMF) ariseg tRd qﬁ&%n{‘ Pge i3 zoif'ﬂﬁﬁﬁt@%tsﬁml%dqg fprét@ﬁb@WeEsCma@ﬁ 5 ir{a' Srefcdiblpe

sub 30 stantially greater than the voltage V' 1 of the voltage source 35 and
t her ef oﬁ‘bamgntSb@abth%ﬁfowamm no dangerous excess vol tages arise in

th i t chi ff t i th
| n-order to achi e§AtowER ubhiief Bt B s RREME ety nohAL erilebAcn 8l Rage
has been gemRbethel, Yas dhé HaBafoesbeained BRgPES GHAIRG, e dube c?@létto,,/flofé automati-

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




_0g' phase) the capacitance of the capacitor 57 and the sw tched-on duration
of the switch 56 are so selected that the behaviour of signals 61 seen in
Fig. 7 results at the termnal 37. The signals 61 are conposed of a
conponent 61 a corresponding to the voltage V 1 and a conponent 61b caused
by the back EMF, which has conpletely disappeared at the latest 5 on
switching off the switch 56. In order thdt- the switch signals 61 only ever
occur under any conceivable circunstances at the sane tine as or shortly
after the negative flanks of the switch signals 42 and short-circuits
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30 circuit of athird electric swwtch 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 swtch 71, this results in parallel connec

- 10 tion of the resistors 65 and 72 anda reduction in the parallel
circuit formed by the resistors 65, 72 results. Accordingly the capacitor
66 is charged nore quickly each tine than in the absence of the resistor 72
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15'is increased, with the result that the next switch signal 42 or the next
signal 82 already appears del ayed by an interval which corresponds to the
correspondi ngly increased period T of the switch signal 42. This is result
of the sawmtooth signal 67 (Fig. 7), which has been started at the begi nning
of the switch signal 42) now has a | onger period T, on account of the

| onger charging tine of the capacitor 68 -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. Wen the signal on the output 84
i's reset chpaclitonb6 anyhdrped thidbughnitle atsistbe6d &g savwiott Minmer i applicatiogdlthel 2,
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signals at the nodes 48 or 92. Wth a clock frequency of 16 MHz this neans
that, 2% theeoitpgrseVeradd’e a period of 24.7 ws woul d correspond to a

counter state of AbAmINE aiind: AAGLAG Rhodl. BeResrhfa IPHA fibee poke: O

442. The eval uating uni can erefore be so0 set u ssues a

| ogi cal " Qippht isaso arttinged 1P Gcdobdange aadthnhe invehede tiak il i possiblano 4lkér rstchnly
logical " 1 " for a counter state of nore than 418. The signals at the
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state L at .the oqutput 96 (signal section ,98b%3. The I.i ke applies for a
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96. A conparison between t signa shows that they are
di spl acedsigyal is applied over the control line 73 to the switch 71, this results in parallel connec-




one period relative to one another. This is caused for exanple in that the
period T1 for exanple of the signal 97b nust first have el apsed before the
counter state is established, which decides through the evaluating unit 89
whether a logical "0" or a logical " 1 " is here present. Correspondingly
the signal 97d leads to the result that the state H at the output 96 5 nust
be associated therewith only after exprr9-of the correspondi ng period T2.
Since this displacenent by about one period applies to all signals on the
out put 96 however, the data sequence at the output 96 represents a true
equi val erttonodf thbieesiaom 65rardi 12 sebjal eetuetisd dwthei pardtled cirfyit &ppedrtiyntheat t he

i nput 79 of, the cuit, 74. in accordance with the inyenti t he
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unchanged.” Apart fromthis the changes in the secondary circuit caused by
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to the formof the signal train 83 at the i|nput 79 c. nd 8

the signal train dg‘é ta petrpasieggd is supplied Pféi:lfgﬁsq Sehi llﬁf’v?%éhﬁ‘éggt P‘i‘i‘é')hf'lsank
of a dela e. a
Cogical -grnegedB? meaidord aBMIERierite (e (FRORM RSB ATIRERS) 1 g

13), as | s;taummry:ampdt af a P61, rt madtiife contfallgr fdr3a cxlrhuﬂvlam)tmgfmaclhmmrghalhker ain
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106, 1005 The gy of the da or et B3 Lot PanisceGaict “crplanie oL 7RIty iy
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out put 111 he circult arrangenent I's acco Cg Fig. 172 connected
to the control inpht dath mﬁr&tlsapplreldaosnm inplt 79161 the cirguit a’(4smiohkhasraaswomi or.

This switch 1 I.S. connect ed bet roupd and first rm nal
Toststor - opgt 8Dl SOPHERCELwa h R0k 11 6 aRlBes 2o of HeceiVRL Soptoutia” he
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connected to a termnal of the auxilrary wi ndin t he "secondary coi l
ar r angelfesuitaple for ghe djta poonessaiog,omith heunmlﬁtlmrdeminib‘bm data to Aenpurefetrt8 and

bet ween t he. sw 1 sisto I16 s nor eqv nded,t hr ough a
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and 11 of the primary and sécondary coil arrangenents 1 and 2 respectlvely

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



The del ay of the signals 106, by neans of which the signal train 110 is
evaluated is so selected that these signals 106 al ways occur during the
interval to fr (Fig. 7) and always when the energy stored in the main

wi nding 11 of the secondary coil 25 arrangenent in the tinme intervals to~
is largely dissipated and the main w nding of the secondary coil
arrangenent therefore has no significantllreaction on the main wi nding 6 of
the primary coil arrangenent. The result of this is that energy is

wi thdrawn fromthe main winding 6 of the primary coil arrangenent whenever
t he swi t ddits] parifyPbits, efc2 )Theslabr mpghinorevver takes placsdasyhchngnaushit.e by t he
signals 114 (Fig._ 13 since a cufrent flo riefl 0 through the

auxi liary wi ndi ngnfoa;gt? ARPALPE ONttBF MPHY 7%6‘8 ttlEFeS‘g’éasl¥§€6‘Pp?I’6‘.g %‘i‘e\}ﬁﬂ“’ctage
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primary side on account of the absgnce of a reaction fromthe maln w ndi ng
11 of the8%mcavrtbaleyekbiak ther mstapteofethe positivé flapk iofrarsigmal 82, this is Ibcopnised iagnal s

106 d_th f | th i ls 1,14 . (F q.. 13 | . d
accor d Ak [gwahed s i ot BEOTdie ik 2 fhies 8 il o T I LagnE BRkAedy
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switch 38 s svm.tchec! off and the switch 56 is switched on. 5 The
descr i bedransistarhiongxamplefis héld isdstsshitchddson pr Fonductigg atetes satthat bethnoesistarg 8

[ ly,ib. th N Fig..14.  |f th i .115.is in th
o1 ocker <t bR ol BB Ry TECPWN gonfneres epprise Vi ohE Hisdto by on
t he node ghbgef géﬂi&y\q’_ a course which is simlar to the course of the signals

61 at the node 37 (Figs. 6, 7 and 12) and is caused by the back voltage. If
howeverlOt he swi t cl ho#8versthe signabtraipriBuistat wee kevelt B oncappearaacesion signgl 8% a

"1" at the.output 111, the auxil,i i ndi ng, 10 i s .briefly |oaded). t
 char act B SrPORBELHs #20ePts i 100 e oHEuT 8437 s BcH Breel RERLhisha) 820
The over ajy F%i. 8nakherdby BRSWitch #RYiRhéPMrélighf BE Sontedlatine B s HORBERed! I OM

the signal 120. A corresponding nodification results at the node 37 (Figs.
12 and 149r hereeensiiciong staie, 8¢ &t indicaied in dingpohenthe points8¢odncordinglyhenly thieict i ve

coupl i ng, _wher . the si.gnals 6 i q. .7 re.transfornmed,into,15 th

o onal o B3R is iy ST sr bt echerifd o SARRBIERRr 44 Hocop ariieE o
vol t age1sniatieibredstd, iwikhithe réstRdhitdhé @BxtwitchRignab42 ba s Réxt @fgnaiP8 2 afré4dy t he
rotatabl e component to the stationary conponent the "0" signals thus | eave

t he si gnafipeams delayefl By an intesvaliwhieh £orsesponds 194bk cenespendiagininergased period
unchanged { . S Sl e } b L i h and
20 tnor o 58 ik Swler gl ks GBMIE of et lRRY N S0t Sl Do
measur ed startéd a0thd dagimniMgt & thB ewitely €ighalD, hywRanslompeperibdon, éieccount of
stationary conponent and descri bed below with reference to Fi g?s 15 and 16,
and i s usH® lopgersharging time of the) papaeiteimo§. ckher yvitched-pp dyratipnoof the gwitgly $61ig om
Che MO i . i . . : .

agai n pura Rl pREREH A, bP 44 B sk Bl 47 LES,ORRE St
subtracti irgpue 69 CWHen IRe sigaalcanthe wugait 89 i§ ksetmode aBanyiidtaneand st the beght r act

t he DC vol t age. conponent (voltage V 1 of the voltage source 35 in Fig. 6)
expl ai ned Mg 3 BYishesigral g, Hregswitehs signal ¢ @utomatigrlly eegaing dhe short aerrn?fg.T, 14,
wher eby sj . H&’J@Ff 0, ical " 1 " and 129 correspondi ng
to a | ogi gg{&e&%n}s%ﬁgﬁg‘{%ﬁa | ar ggrtﬁesscvgiltégoglh Fig. 16 occur, wherein the
signal s 128 have ThealtedatidBOf tiekfeedueacy30r thequresibd TLaPtharstvittR3igml #2g. 14.
The signals |28, 129 al wgﬁ appear during the tuff ghases of .the switch 38
in Fi g.2%agHeved, indhe descringd mpnaer 15 sheyp shlanggdpdige’- The Bicagnition okgdpeiatle

t hese si gngt o r i oA i i S
connect ed ?oﬁaﬁéﬁzﬁ%&{%%gf&gmgﬁ@gﬁ? ;ﬁ%{)h\%@i‘b&? Hﬁ%’l %gﬁedsrp g?[g(ﬁ?ggtr%ﬂ?grs
connect edsignalpdaallf hdwewehiadbgirale"1" is rdddgaied,tthe fregpeancyiof e, switchf sigreahd2b is
trigger levels 133 to 14Q .al. so indicated schematically in_Fig. .16 and ich
i ssue si g uged, 3o lESFPe{&?édS dereased s gatusele, . plt¢ra ?‘bﬁglﬂ? Sﬁ‘f‘fé‘?‘aﬁ‘%‘ﬁlghovm
in Fig. 16 ct)hlrr§l;ler%nﬂac{e§5&fen£é)6n W%]ﬁ) be tr'ﬁ['?sf@ﬁil Hil @il inlthe
generates a signal 133a) i.e. the output which is nornmally at H passes to
the L siGembodimenodrat d4 ar2#.dAuslandd2as 2hé (5 fanpkampldeThids thhdogic girabit 728,

129 exceeds a small, predeterm ned trigger threshold 1 §/ A second
conpar at of HEITBCLBiFHBPYES B1 A Staordn ForBRRE T CROJARE L8 oGk frauen-
state as PR tAS Wﬁ@ﬂﬂﬂi 21RO G Réhelt hﬁocﬁ:’%drérléqul‘}’fin td@éqn?lbﬂ&aén e dhfotaatifRs
exceeded a” sonewhat hi gher threshold value 1347 As Fig. 16 shows, the

resul t of te bedransferred fnt therstatwhatyheonponeint th3be roth@abletdompongmal 134a passes
into the state L twice during one period of the




10 signal 128, between which states L however it briefly assunes the H
state, whereas it only passes fromthe state Hinto the state L once within
one period of the signal 129. The sane applies for the signals 135a to
139a. In the exanple the signal 140a results in only one transition fromH
to L in the signal 129 but in no such transition in the signal 128. The

out put signals 134a to 140a of the conmpdRators of the circuit 132 are fed
15 on a correspondi ng nunber of outputs 142 to a counter circuit 143, which
has ei ght counters, whose count inputs are each connected to a respective
one of the out putla dcdadanideswiglo the! iaéntdnahé estaiabRycopgnthtVempridk meaiifor
restarted by negative flanks of signals which appear at the output of the
circuit gecyesinedheinfornatiog frem sheymedifiedsyyateh signalsi 49y avhicks are forged @y theni ch
are deriv, t hen.gwht ' A2 (i r . he
put 20 Bk AP Ay W o84 HRAl"icBteiColl dmaas A, ol B8 TR ¥ oitnd g

sw t ched-seténdayic tiesuit. i dconfing treFipwi10¢ five evhivhdhe pikagarts apgpgivem e dane counters
are advanc?d by each negative flank of the signals 133a to,  140a by, one .
count sPdiSTEAeRg numerale agin 5ig. 16, dhesg apaass SOMREFS a covpier $% and ag eygluating unit
transferr r ngli J K L

| ogi cal e%fﬁgltg .5‘%‘3 t(l?.lﬁlg to ﬁﬁg.ﬁfﬁgcgo nt gpgisfutﬁ%jg&gg&céaéﬁaﬁhﬁﬁw%? %%%fﬁgr 2,
dependi ng4®in Fige 6¢ addle a counhenpotefthefcoanter §Bas cddfzcret [to actiodkegeneritdd 9¥,0r
exanple display the result " 1 ", while in the case of Si | 128 the

si gnal s 1\3@1511 heeraie slosk gienabitich acbpaaily Ergates reausncy de.gi 10 JHeS %aﬂ,the
wher eas t i t 7@ each lead to a counter result of "2". A
counter r@&%?gg?%ﬁlg%égﬂlsggr%feg obt ai ned by the trigger threshold 140 |ying
above tlBe tri ggerAs KigsltofudthéB¢hows, hhredurad eobiigeeisgiref@tabiyg fesl 80he iimpual90128.

\The | ogic evaluating unit 145 is for exanple so cqnstructed that |t
! Saues a Slolf captter §8. raer Syihihe RN APPSO ok P 0t b TR OHER e
the count Rlorsihetafe héhd BB Fu ASHAdB2 o Eer WP HSIcAE bY, SN EoUThETn O

even no counter attain the counter state - i f only counter
states " serlesawhichlforn nea]tage Hividec awhich"is icennestedeid parallehwithithe secobd gliode

Accordingly.a_l ogi cal " " corresponds with high certaipty to recognijion
of o i grl i BiE” o the aiher ffind G (G Ep BRSSPV DR O3, FhFrespsamRAo S |y
ot her agsgrteRRl R Fig.a8 tFh $%veb§ruita§redfo§ Phe Hg?caﬁaﬁh Lbfi‘&de@d’ingﬁﬂﬂd {§0fe8 t8'thd €SS

than eight counters be used. 5 The signal train appearing at the output 146
i's illustswitehdinput 99 in thisprocessedhforie Is gelatién tntheimesiodhthesesignals dalnot alter’

contained.in the. signal 128 is.reproduced e ut 1 | ayed by one
clock per IoRPigRB BBt Poqe 18 350 Hepgmoe & of he MR bartaler 351 0¥ Ge of mi ned
at the end of theTrd ehidlter]dBisWhict By @At p6Yitivd BLAS of Hphlss 49N thd %8Itdpasat! ed
to in the counter circuit 143 when using the described evaluating unit 145.

A "0" si gthglnote §2jandiig sinaHtaaequshydrestgrtod - Biaa elack pulses of the clnskenerpayg 1si gnal

i n o SRRt B, 66, B8 AR oicthe? B RRER Bhacly I e "G

train whipéridds TI aRbTEoOf ek {wikdh difmiSid, 142Bah Fig 0900 N tortddpbiting pehddb! e
conponent, on account of the preferred asynchronous data transfer, because

possi bl y pf Bgesignaly atrthe apdesstSopr 3.t Withra elpek frequengy of A6tMHadhis mepny that,
descri bed, t fer of fr secon i 0, riar ide is
mor eover 1th g%ﬁﬁﬁéﬁ’t?amo‘ﬂg\tﬂﬂ’eef‘ﬁggf??? %%%i%gﬁﬁé%beﬁgﬁglgd @Za E:&r}ﬁﬁ%ggs&g f% agfﬁ 16
have the gb®ahd @fpetion@fRE16 pdltola EowtterTstaté lof 342 OThe BvAGARIgNIniO89 dan therefore
simul taneous data transfer in the opposite direction, or whether the

i nst ant&nbese sefupytha i|issyes » logicad'8" ppyentpet 96 der 3 epuntey siate of fess thamd k&

al ways ta WQqRl I u of the switch signals. 20
In an enbgg‘lfﬁgéﬁq&goﬁsif reggéﬁl{l%e&%gsot?%%gﬁﬁ%sgn ', the various blocks are

i mpl ement ed by t h&h¢ eighgidianthel ibpwti 90cof the cobhiai B8Ahe at thet digputreitkett the Bl ock
41: L 4990A Bl ock 59: L 6380 25 Blocks 88, 89, 103, 143, 145. |1C 9S72 Bl ock
127: LM 6eualugingypit 8 arenghewop Hig oblesAepprding to this,qcfinst signal Yieeon HigdRPiton
is not |ig ri i t.s.: i ch: C i

numer ous. SoyEetitih 8 MORPA O SpEBE R S ndhedinCRR, E AR et
units. 30 98muAdignal PTisat dhe éngud 90d¥aRHotvelvor ®aaTptaee L hetiRl @mputD61@Hnall29 wit h
a fast digital signal processor and neasure their anplitudes at _a plurality
of points sq_c,jflgn(%ip Theghkeanphies; for a signal 97c at the input 90 (signal section 98c at the

output 96). Finally a signal 97b results in a signal state H (signal section 98d) at the

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



-18 anal og/di gital converter. These neasured val ues could then be used to
detect the notches 130 and therefore distinguish a logical " 1 " froma
logical "0" . It is further possible to effect the data transfer fromthe
primary to the secondary side sinultaneously with the data transfer from
the secondary to the primary side, since the described nodifications of 5
the frequencies or the back voltages del18ot interfere with each other.
Accordingly a "0" or a " 1 " can be transferred both in the one and in the
other direction during each period T. It is clear that the associations are
ar bi tr ar YopeipefiodirBlafiv@fo orelartfitbr 1 §hish€ cah@dFbs exahipl®'in 8 tlﬁ:%ﬁrﬂ)dbﬁ for
evaluated as "0" and the signals 97b or 129 as | ogical " . In each case
there is qxamplﬁdqfatﬂnpa@mt Pth mustefiesh haveselapssd dgfore dlae paytar s@ﬁmﬂ gstabhighads e
sanme tran 10 .deyi ants.ther. be ,use Q tra sfe o]
pover - andint FRASY thcihe B e GACR? wiRT S bERE S oo R ; ’(fgleé%\ch
ot her. Fujrkdeat. "©érees bbﬁhhgl?ﬂﬁé signsleyidciesdsepsRheirésaft tattthe k@fccHGRe b 1
to 5 only represent exa whi ch can be nodified as is appropria e and
be pr ovf dedst\bietdssasiaied ﬂlerﬂmﬂt oy adier pxmed OWMcnon@sporrdmgsinmdl T2 sSinee this
parti cul ay, I xt|Ie ch| S nittin
machi nes %?\rwc%xarrppg abﬁS ARWPST &pp “% 'gasrsn%(?/é% ‘}‘B‘?ﬁ# g%“ée\%eg %‘F 51\% ded,
whi ch i Myege@snca at uree@JtpategwepifeSeﬂmu&ﬂﬁréunI@t de el datbefl bitsequidnas skdven in
descri bed_inductive cou between the primary and the secondary coil
arrangeneﬁﬁs%ﬁ%ﬂeaﬂégﬁ? E‘f?e‘ﬁ[’u‘oxpe?fﬂlﬁ@li%kﬁﬁé carriage stroke. The expression
"novabl e" shoul d r
bet ween the two c%mbﬁIen C%r é@ étﬂt}hé(uwlﬁ 1%{{1915% ﬁr,néan {el%{/e:ggﬁs\fw%%paosnents

coul d ke muadobmerﬁmmfeerimsa ﬁ)hﬁlmmaranﬁér frbhg@erstasibam&oa’(pmenum the gs.
\15 and 16 is arbitrary, insofar as on]y di stingui shed froma "

11 ¢ Tt FAMPARSI CBrRRicRE SHIER SETHS 4ad@fsthﬁ|Pc¥\'M sagrofiet bl Q&M at e
ot ot 1 caT 1 8Bl Shetly o et PRk 1 S HRG bR 2

Furt her nDSlﬁcé the diita stfeald BOaRfred RAPsthveldusiydsy thiy) the dssaribedididplavérhdritat wi de
limts. is m)reover cl ear that other than the descri bed hardware and/or

sof t war e @6@&% 9 cFaa B iy pignificasty) Theepqsifiong S starband embits afdch may
f d
| nf or myi }gé“ ;e%?{gi{l gﬁda s fr&n?%r{l{llﬁq}neﬁzﬁfggﬁeﬁgﬁ]t Y&t s e #hﬁﬁ%%stlﬁrlﬁé erre

data can om nant specl a war e.
Fur t her noseepondang caremit odused by dises data eadsfas yrecdot csrgmﬁcadatta:causa nbdyehave no

synchronous data transfer can natuyall S e provided, in that buffer
stores ar¥g C?)‘Pcf\ffea"e@‘ ROVEL tEAs FB‘?{WQ ?‘fﬁgr apidly arriving data, this

data then being r"?ﬁ@'trgﬁgfexoéf infRfmaHbA %E d§ttacﬁ(§n5fﬁe Wﬁaﬂl@%ﬂ%&ﬁé’m% fol REX

cycle of the switched node power supply. Final under st ood t hat
t he vari ostatidmaay comporeah 16liseffénteduin ziqceﬂidncmwuhhhnf inviapgiort inethd esanebed and

illustrat ations 19 CLAILMS 1. pratu Wi onents (
16, 15) D SerE0Hb beRve TR I R CieRES T B o A " PR

si mul taneous tranghehaito Bk efahifefre® WRIppRBY sérifIfT JRE aQthePRIIVRE ! e, HONPO
nents (16, 18) through contact-free) |nduct|ve Coupling, characteri zed in
t hat the whichdikei pactsiade denotebhynthe samenesferenagawingarals @s in Fag oF, ghisdinet beingower

and the i Q(l;ncflrecr:rtaecti tl?rrc])hgl\lMartl rf(Sa232 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
frequency 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 into delayed signals 106 (Fig. 13), which are applied to an
input 108 of a circuit 109. The delayed signals 106 result in that a pulse generator, not
shown, is triggered by the negative flanks of the signals 97 and issues a signal 106 for



5 primary coil arrangenent (1) nounted on one of the conponents (16) and a
secondary coil arrangenent (2) 27) nounted on an other of the conponents (
18), a power supply which is connected to the primary coil arrangenent ( 1,
24)) is based on pulse width nodulation and is operated at a predeterm ned
clock frequency and with a predeterm ned duty cycle, and neans (71, 72 or
10, 115 to 119) for nodifying the signallg -10 generated by the power supply
i n dependence of the infornmation to be transferred. 2 . Apparatus according
to claim1, characterized in that the primary and the secondary coi
arrangenmeith bftihedd; 2, 27) conprise a conmon core with two core halves (3,
8; 25, 28) separated by an air gap (15; 32 15 3 . Apparatus according to
claimi1, char act éffheztettuitrw@kﬁetveshébqumﬁy gm@mn@aawthe@nncu&ﬂﬂe(ﬁw nts
(1, 24 each |nclude nd_an.auxi nd .ng

1077 espedtimsl iy 50 HRHEER GG TeBlintRuf i e ol Mol ot Ho B8,
that the 18yia0 thw MPutnA Bhefigriab erafii 1 1RKAS a:mrln afcbanﬁ@memg (13) whigh eofiBect ed
to a DC vol tage source (35%¥@$d an electronic switch 938 and th%ggomer
suppl y &dprdssessensialbywe sntorm) ofcthe signpl frain 83vatitheinpyt vRLCh diigerd ¢BB9)-dh and
1 22, e SRRAY GLHSB5E 8L fcBvat 9, & @ Thdfany SPHAGLENYE BHlok Bt h0BarbBSienat

aUX|I|ary W primary cCol arrange ran

gener at e 65 iadogicalWy"al récdeiidsd had ab tpalsef he. slm,gycacryoi' & géheé@aﬁmdﬁmmp@m t he
val ue of a | oad (46) connected to the secondary coil arrangenent (2). 30 6.
Appar at usl ldcfoheicirgit 402 (Eigh 12, bhanrnistiadicaled of poinfrat12 WangedasHpmever if
nodi fyi n | I r. pRl 72)

i sposed 5 AR S T18IENE the M HEaPRETherBRR he O HaBlc ST e Behed 06,
dependd0celogitat he" isrlfewgi‘ﬁded(hlﬂdtaOsvhﬁ:hts’lmflﬂzll r(E@ flspamﬂré@oﬁmagc@ﬁnegueﬂt (16)
.to the other corrponentntg -20 7. Apparatus according to claim®é,

char act er 11z &8 geperated by ‘éﬁgc‘flééo?o 96) are pI’OVI ded on the ot her conponent
( 18) for recover f )
Appar at us accordi ng Ifallrlné)trltﬂgtc rg{rﬁé% rQH% ze t t{1 (%g{ifééa%g%gy?or modi fy

i Ng si gnated t& tigecuntial ﬁtpubysf ah eleptriveswisshpbl Sy el g wlapmﬂemsm@n Thieswitch 115

i nformation to be transferred fromthe ot her conponent to the one cqnpagnent
( 16) i ncissaBngetRd batwesn groyndyanda fiyst temminabef o gesistarc by ayhpse other Asrmipaldrent
(2). I rast t ary
W i ng>(CFBpALY T RERFAANTS el U R baliRR 13T, Th S5y Wil of (IS ALY
nodi fy t helbBadonhddtedatol & temyina of tiee amcillmrwmddmg 106)f thé s¢domdimyi cvdlr arrarei |

arr angenent |noerat on of the power supply . .
g geme(ntJZ eFlg 1) ounte on the rotatablg componerg.p Aynode 118 between the switch

115 and the resistor 116 is moreover grounded through a resistor 119 acting as a voltage
divider. 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 1 and 2 respecti-
vely.
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 arrangement 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
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.



10. Apparatus according to claim9, characterized in that the auxiliary
winding ( 10) of the secondary coil arrangenent (2) forns a series circuit
with a switch (115) which can be 15 switched i n dependence on the
information to be transferred fromthe other conponent (18) to the one
conponent (16). 11. Apparatus according to claim 10, characterized in that
nmeans ( 127 to 146) are provided on the 1one conponent ( 16) for recovering
the information fromthe nodified 20 back EM-. 12. Apparatus according to
any of clains 1, 6 or 8, characterized in that the nmeans for nodifying

si gnal s gener at edn{evsi%;_ms POWVRAd HAREbY ASE R QigHalANOed ik NEd) drBGrvdykor mati on
can be transferred bidirectionally and substantially simultaneously over

t he tr ansdeperattdviaccerdiiibtol the abpyppdesatiptiorawhon dipwlsetpmusd i present bétweer ther i zed
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In the transfer of data from the rotatable component to the stationary compo-
nent the "0" signals thus leave the signals 61 in Fig. 7 resulting from the back EMF
substantially 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 signals 128, 129, an output 131 of the subtracting circuit 127 is connected to an

input of a circuit 132, which includes eight comparators connected in parallel, which are
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10 signal 128, between which states L however it briefly assumes the H state, whereas it only
passes from the state H into the state L once within one period of the signal 129. The
same applies for the signals 135a to 139a. In the example the signal 140a results in only
one transition from H to L in the signal 129 but in no such transition in the signal 128.

The output signals 134a to 140a of the comparators of the circuit 132 are fed

15 on a corresponding number of outputs 142 to a counter circuit 143, which has eight
counters, whose count inputs are each connected to a respective one of the outputs 142.
The counters are reset by positive flanks and restarted by negative flanks of signals which
appear at the output of the circuit 81 also seen in Fig. 6 and correspond to signals 82
(Fig. 8) which are derived from the switch signals 42 (Fig. 7) and are also fed to the input

20 80. The count cycles thus always begin 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 correspon-
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 result of "0" would be obtained by the
trigger threshold 140 lying above the trigger threshold 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
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seen from this that a logical "1" contained in the signal 128 is reproduced at the output
146 delayed by one clock period (signal section 147 in Fig. 16), because it is only
determined at the end of the signal 128 which counter states this signal 128 has led to in
the counter circuit 143 when using the described evaluating unit 145. A "0" signal 129 is

10 correspondingly reproduced at the output 146 (signal section 148) delayed by one clock
period. This displacement of the data train by one clock period is harmless, like the
displacement of the data train which is transferred from the stationary component to the
rotatable component, 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 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 present, the various blocks are

implemented by the following IC circuits obtainable in the market:

Block 41: L 4990A
Block 59: L 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
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s> 10%& g)tﬁe frequencies or the back voltages do not interfere with each other. Accordingly a "0"
or a "1" can be transferred both in the one and in the other direction during each period
T. It is clear that the associations are arbitrary, i.e. in Figs. 11 and 16 the signals 27a or
128 could be evaluated as "0" and the signals 97b or 129 as logical "1". In each case
there is the advantage that the same switched mode power supply and the same transfer

10 device or parts thereof can be used to transfer both the power and the information and the
two kinds of transfer do not impede each other.

Furthermore the transfer devices explained with reference to Figs. 1 to 5 only
represent examples, which can be modified as is appropriate and be provided with other
than the described windings. This applies in particular when other textile machines such as

15 flat bed knitting machines for example are involved, in which a movable carriage is
provided, which imposes a linear relative movement on a needle bed, so that the described
inductive coupling between the primary and the secondary coil arrangements must be
present over the whole carriage stroke. The expression "movable" should therefore
preferably include all relative movements between the two 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 automatically to the level of the 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 transfer
and in particular the evaluation of the transferred data can be effected predominantly with
the aid of special 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.
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width modulation and is operated at a predetermined clock frequency and with a predeter-

mined duty cycle, and means (71, 72 or 10, 115 to 119) for modifying the signals

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

2. Apparatus according to claim 1, characterized in that the primary and the secondary
coil arrangement (1, 24; 2, 27) comprise a common core with two core halves (3, 8; 25,
28) separated by an air gap (15; 32).

15
3. Apparatus according to claim 1, characterized in that the primary and secondary coil
arrangements (1, 24; 2, 27) each include a main and an auxiliary winding (6, 11 and 5, 10

respectively).

20 4. Apparatus according to claim 3, characterized in that the main winding (6) of the
primary coil arrangement (1) is connected to a DC voltage source (35) and an electronic
switch (38) and the power supply comprises a PWM controller (41) for switching the
switch (38) on and off.

25 5. Apparatus according to claim 4, characterized in that the auxiliary winding (5) of the
primary coil arrangement (1) is arranged to generate a signal which serves to alter the
duty cycle in dependence on the value of a load (46) connected to the secondary coil
arrangement (2).

30 6. Apparatus according to claim 1, characterized in that the means for modifying signals
generated by the power supply include a device (71, 72) disposed on the one component
(16) for modifying the clock frequency in dependence on the information to be transferred

from the one component (16) to the other component (18).
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7. Apparatus according to claim 6, characterized in that means (88 to 96) are provided on

the other component (18) for recovering the information from the modified frequency.

8. Apparatus according to claim 1, characterized in that the means for modifying signals
generated by the power supply in dependence on the information to be transferred from
the other component to the one component (16) include the auxiliary winding (10) of the
secondary coil arrangement (2). .

9. Apparatus according to claim 8, characterized in that the auxiliary winding (10) of the
secondary coil arrangement (2) is arranged to modify the back EMF arising in the main

winding (6) of the primary coil arrangement (1) in operation of the power supply.

10. Apparatus according to claim 9, characterized in that the auxiliary winding (10) of the
secondary coil arrangement (2) forms a series circuit with a switch (115) which can be
switched in dependence on the information to be transferred from the other component

(18) to the one component (16).

11. Apparatus according to claim 10, characterized in that means (127 to 146) are

provided on the one component (16) for recovering the information from the modified
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.

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 (16) is a
stationary one and the other component (18) 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.



