1. : 2059199 ." A Control Circuit Arrangenent for an ' (EZ)
| nduction notor wi'th a utch/Brake Unit' This invention relates to a -
control circuit arrange- nent -f.or a drive&.consisting of.an.induc;22E5!EiS,9
.coupled to a clutch/brake unit, particularly, but not exclusivel

in electrically driven sewing nmachi nes. Energy econony circuits for notors

haie attained interest particu(arl for nobile appliances which are fed
fromlimted energy accu Panbrglaéarpaitiénremggmgnh £orhanso- call ed
energy crisis.. A circipduation moter with a,bluteh(/Brake Unit'

O fenl egungsschrift 27 30 774, in which the energy consunption of an
alternating-current induction notor is nmin- inised under different service

ernati ng- current in | | erent s
Current and vol tage. mons Tt niAlEIRToR HEERRFE? Ehch raTREERE: R EoRETRRge-
current and vol tage meas- i s PEied
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Doctulngse. A no o Tk Y paftl ORI FT Nt Bop RXelaBhily for

Ger man O 1 enl qiggoneiu1 44 1220 # ir1ydh bking faciEng o the motor s

mai nt ai ned constant irrespectivel separ ate speed detection
device is necessary for tinérgpdcfony MNwdupts FORthSELFSEON 4 DELEEEQN
notors are used in the field. of sewi ng nachines, in which the output speed

is control | ed hintéréet/ purkiculirly & doWile Ta RO oY1 ch I Evié L Bed Prom
unsui table fromthe standpoints both of outlay and of use.. This is

because, by thelimkted energy accumulators and particularly since the so-

called energy crisis. A circuit arrangement is known from
German Offenlégungsséhrift 27 30 774, in which the energy
consumption of an alternating-current induction motor is min-
imised under different service conditiohs by determining the
loss factoi! (cos_y_’\-)' on the basis .of current and voltage meas-
ureﬁents at the.mot6r~and:ﬁaintaining it cﬁnétanf by'means of
electronic eircuitry at the level which it assuﬁes at nominal
spged-and_npminal';oad. This results in a redugtion iﬁ the
stable speed and torque range, so that such a circuit arrange-
ment has only limited usefulness. '

y _ A motor control circuit for energy . economy is also
known from German Offenlegungsschrift 28 24 474, in which
the speed of the motor is-maintained constant irrespectivel
of thg load. A sepaxaté speed detection device is necessary
for this purpose.' When~aiternating éurrent induction motors
are used in the field of sewing machines, in which the output
speed is controlled by clutch/b;ake units, the known energy

economy circuits are unsuitable from the standpoints both

of outlay and of use. | This is because, by the use of



. suitable alternating current induction nmotors, thé speed ther eof
dins virtually stable in any case if such notors are kept-in the stable
¢d range. It is the aimof thg i nvention'to produce an energy- 5 saving
efitrol circuit arrangement whicfi provides optinum energy econony with
reduceshplta)bille:taDuematsngAcanr'dnbgmdut:lte.onnmtttdm tthey espesapr ovi ded a

conpr 1 AFREEh ToRtREF o Rbear L SBRbaR, don ahv. £Ree0 A\ i o the
nntormmmpruﬂarewkbahximihhg aﬁadlagspﬂhdchaagg-so dlnen3|oned_that t he
mot or_speed {enpd Ngne UDLAT oFOLHB 17GEKE8NCRRIHIABe Ik WndiaapDti Al Iy

const ant speed range an he clutch-brake unit serves to control"
t hé dryafeindeeenkpol h@%r@%t nﬁfﬁFnEB@Patteé’hliﬁhalpt"°Vﬂ-5’9ér RREMWAd and

no- loa&x&k@%oﬁmcwtﬁhrsaaaee Pbdugitionl %tdsrt& a clutch inpul se;
wherein swtgches ecurr nt path of the qgtor wi ndi ngs,

~ said sw tche%c‘b%‘l"‘i\lbnﬁg{‘ﬁa{”éﬂ bﬂvﬁ é@@rr& €78t 1the PAYEARDVR t he cl ut ch
- i npul ssorstréhatirdeit passahpenént| fopesaving e&em&mudaitdnengxcmnzo

oo naP sl (SbOYeige 2 T ARNLRRA! nbRECLUC ] AR dIRINe ANC D

ending o are so switc t rough a .
madl amldh, cin cibhich hhluetm@tauXhasamglnoaoﬂ auxdiligryard nddmaset el vy '

swi t chagh &f fap@idsd h@iﬂ@wlaaéertwaedlunasmevc%rprs%e@e%mazﬁsonl y a part of
- the phase 25 of th eratlaﬁgcurrent The invention al so provided a *

contHﬂnQﬁ?cﬂﬁfm%&r%ﬁﬁﬁh%ﬁtc LEiAnEhelRaPR RSSER thidTdidh £ RS TARE di vi ded
and a gpeddlrdngefandi ishehich phevedagchobeakler anitthasermdsLigig of the
curHagogé%gim%ﬁ@tg%lvengﬁggg in #6R¢"%he motor operates in alt-
15 ernate load andno-loadphases, the clutch engagement init-
iating a clutch impulse; wherein switches are provided in
the current path of the motor windings, said switches being
actuated on.engagément of the clutch by the clutch impulse

so that they pass the full operating current to the motor

26 windings and, following termination of the clutch éngage-
ment and the ending of the associated clutch impulse, are
so switched through a_modulation'circuit that the auxiliary
motor windings are completely switched off and the main
motor w1nd1ngs are prov1ded w1th only a part of the phase

25 of the operating current. . _ )

The invention also provided a control circuit
arrangement wherein the main motor winding is sub-divided
and a plurality of switches is provided to control the
switching'of the current to the motor windings in depend-

30 ence on the application of a clutch impulse by means of a
modulation circuit, so that at least one of said switches
closes to connect the parts of the main winding in parallel
and under no~load conditions the or each said switch opens
and a further switch closes to contact the parts of the

35 main winding in series under a reduced current flowing;_
therethrough.

The invention further provides a control circuit



30. ence on the application of a clutch inpulse by neans of a nodul ation <j;i
circuit, so that at |east one of said swtches closes to connect the parts

of the main winding in parallel. and under no-|oad -conditions the or each
said switch opens and a further sw teh3ckoses to contact the parts of the
:35 main winding in series under a reduced current flow ng therethrough.

" Thg invention further provides a control circui.t -arrangenent for saving
el edtftical energyramgemenit vEorospvingsebgctrinadeephagy indacdirdvenmsompP-and
a clutch-brake unit, in which the wi ndings of the induction notor are so
" di mensi oned t harisimgnat bhregephiasenieduabienl meperadnfgascdutghrbaike
remains substantially constant within a stable—speed.range and 't he

cl ut ch- br ake uriniterieswhbehtbbe coindings of the drAVELLOH PRLOLpEEE 6
that the notor operates in alterpative, |l oad and n hases, _the

| - |,0ad , :
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'operating'curreiPe? or “Wrn and owi ng the termn-

ation of the ClH&%ho?ngﬁgeafgﬁeﬁnguEBuEhﬁpééaosbaEﬁQtCE%%C%dﬂaﬁﬂdﬁéﬂgtes

a.'control circul the sw es are so actuated that one switch interrupts
the current f'Oi\h“ﬁlter-RQEiGé ibgavandi Hes1aad phrasew,! the Whgtlzement of

arranged between the other two wi ndings, reduces the current flow 20 ing
in said windingshe clutch initiating a clutch impulse, wherein switches
| 16 are provided in phe current path of the windings of the
thfee-phase;indudtion motor, the switches being so act-
uated in response- to the clﬁtch impulse that, on_t@e en-
gégement-of the clutch they_conduét the.full;operating
currént for the motor_windings_énd following the termin-
15 ation of the clutch engagément and of the associated
cluéch impulse by a‘controi cirduit, the switches are so
acfuated that one switch interrupts the current flowing '
in one of the windihgs'and one switch, which is arranged ?
between the other two windings, reduces the current flow-
20 ing in said windings. |
The invention enables the stable speed range to be
LI attained as quickly as possible and maintained re;iably,
and the_nq-lqéd 1osses.are qqnsiderably reduced by the
prescribed.cufrent keduction under no-load conditions.
25 In one embodiment of the invention, a modulation
" ¢ircuit is provided which contains a delay-element wﬁich
is triggered when the méins voltage is applied, the time

constant of the delay element being determined to ensure



-The\invention enables the stable speed range to .be attai'ned as.quickly as
possi bl e and maintained reliably, and the no-load | ossesare -consi derably
‘gedyced by the prescribed curyent reduction under no-load conditions. 25
‘n/one enbodi nent of the invehtton, a nodulation circuit is provided which

~ont ai del | t. which is tri; d when 't he mai | t i

ool Fedhat Fhe et A g 148 4208 Lhest: Fands MLt Lr Phear e 'eﬁsu@
t hat t ttai its stab within th i od det i
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to |nflyenpe§{HEéanfyﬂswf &4 et Ao A @Yok Sc Pre f?aghe for the same
reason it is possible,” e.g. Tor the circul arrangenen? 0 D€ a.cconodat ed
in the mnal 1. ] ToT g a¥e) W y tachnent .
Accel er: tgt%irdor?r%‘fm?ﬁ'?%oéteg%ﬁ %ﬁéé}?témﬁ ypﬁcﬁg%?gg%ﬁ aﬁgé%gg %% realisedw th
a gery sy, qWr Bhe Rind GdAdy {19 is Wesibie, el ooy ayylitions '
exi sting during sewing oper- ations. Such a circuit arrangenment provides a
par t-i culigichyl tsiarpan demen toftd e rasidnodat ed r twli the byepgéng10f which the
motor remains in the stable speed range even in the case of brief and
f r equebbardacegiiomges. tife motor, dptsomatbyli aenanocdttaehmaenéenti on provi des.
an advant- ageous dual use of the current switch, which achieves a
reduction i nAcieelenatdemicS Ul natamelsi thus treliable- ensuredSone
enbodi nents of the invention will now be des- 20 . cribed by ma{ of exanpl es
y

and wi BRdr &R8r bfc&ed ived. aiddma very small outlay, particilar

10 under the services conditions éxisting during sewing oper-
ations. Such é'circﬁit'érréngement provides a particularly.
simple type of the modultion circﬁit, by means of which
the motor remains in the stab;e speed rangeféven in the
case of brief and frequent load changes.

15 ' This embodiment of the invention provides an advant-
ageous dual use of the current switch, which achieves a
reduction in the components used in the circuit arraﬁge-
meet._ ]

Some embodiments of the invention will now .be des-
26 cribed by way of example and with reference to the accomp-
anying drawings, in which;
Figure 1 shows a circuit accordiﬁg_to.the invention
of a single-phase alternative current induction motor
provided with a main winding and an'auxiliary windiné,

25 Figure 2 shows a circdit of a single-phase alter-



i nvention of a singl e-phase alternative current induction notor provided
with a main winding and an auxiliary w n&ng, 25 Figure 2 shows a
circuit of a single-phase alter- nating current induction notor -provided
with a divided main winding and with an auxiliary winding, Figure 3 shows a
cig;ﬁit of a three-phase induction notor in star circuit, Figures 4 to 6
show’vari ous enpoginge nduwreént uinduetson tndiesr: providedresty andieidedvmain
vari ous enbodi ments of current switches when additionally used as current
reduci ng val vesyinding ndomdli with sam edut £l 1ary eminddmg@chi ne drives, in which
an alternating current induction notor is coupled with a clutch/brake o
-unit., by means of whi ch Figures} ashewecuscboepit eherdthreedpiasedinguehiéon.
interplay of clutch and brake. The clutch is excited el ectromagnetically.
From t he cl ut cHuobRmil 38 FeRcEraitical signal can be tapped, which

I ndi cates the presence of_this nodujatjon. It is, desi-gnat her ei npel ow th
clutch inpulse.  Such drii&aredih E?u-ca?%WéX%?%%H?sggP%gﬂﬁ s %Pg??rr?ﬁﬁ1
Ger man Ausfegesch{'ft 22 63.259 (corres- ponding to United States Patent 3
885 175).  TheT® ﬁ@ﬂ%?al known devices are therefore not explained in

detail h i n- bel e Ci [ | t i i | -
nating current induotion NERRFERIT iind 8 ShEF Fnl oS BHbEa inle8 08 Gprront
winding 2 is usgglyondy RRGS SidifiGRRPY [P5ed 85 Frent reducing valves.

The embodiments relate to sewing machine drives,

anyTng drawi ngs, in mhieh; Figure 1 shows a circuit according to the | (g%)

in which an alternating current induction motor is coupled
with a clutch/brake unit, by means of which the_inetantaneous
output speed is adjusted by the interplay of clutch and beake.
The clutch is excited.elecﬁromagneticelly. From the clutch
modulation an electrical.signal caﬁ be tapped, which indicates
. the presence of this modulation. . It is designated hereinbelow

the c1utch impulse§ Such drives with clutch/brake ﬁnits are
known, e.g., from German Auslegeschrift 22 63 259 (corres-
ponding %0 UhitedaStates-PéteEt 31585 1%5). f;ese generally
known devices are therefore not explained in detail herein-
below. | |

In the circuit illustrated in Figure 1 an alter-
nating current induction motor with a main winding 1 and with
an auxiliary winding 2 is used. A phase_shift.capacitor 3 ensu;
a virtualiy'circﬁlar rotating field for motor starting and
operation under load; the auxiliary winding 2 is switched
on not only during the ecceleration, but is also energised
during service under load. The windings-receive the service

current from two bus-bars 4 and 5 and for the phase and the



tually circular rotating field for notor starting and operation under
the auxiliary winding 2¢s swtched on not only during the

co€l eration, but is also energised during service under | oad. The
ndi ngs receive the service current fromtwo bus-bars 4 and 5 and for the
phase and the neutral conductor. An earth connection 6 is also

Provi dggly £ i..néoﬁ&'ﬁ&%i'.-paSﬁﬁSﬁ&Pﬁ'ﬁ“GBnﬂeé%Bﬁh6|t 95! Q.fsauis&bgﬁggdw ndi ng, 2/

and current al so passes through a current control neans 87 in ing a

SW t CIMé Dné heuFPeAt WadE8s #hrdhighsal ba€eh 7tanghehgugiliapy GQHBEH% nmeans
8 are connected to a nodulation circuit-9 in which a delay elenent I0 is.

- connec? esh@nchihpentipal ssi passosathroughaki egrrentl ddnepdlhmsans But put | ead
12. An i npul se prolongation elenment 13 connected to an input |ead 14 has
an outin¢lhdimiglsd switéh tokthéhmaintwihdingd1l? of the delay el ement 10
constitutes the input for an OR-gate 16. The output 17 of the OR-gate
| eads to the confhel swibehe®13, and' thesperrent| gontrohemsanscl @rand of the
current control -means 8. The current control means 8 conprises a switch 8a
nmodul a@frneetedghot acnedntablonnpircudt Snimawhhekeashelaycelement19 which
Is responsible for the [err] action of the switch 8a. The bus bars 4 and 5 =
are patsselStPrRRePted e nkhe | inpito8igni tA *8 dniblabimecleddt dlthe earth
connect i 6. The cjrcuil operates as follows: An_initjating_inpulse on the

Thi s s gt chedd L, <Rl ameRet e taeea Rl S1PRORE: ned on >

by 2 Y ngoitld el £8%n SO 1659990 nd Do bR pEL oTERS 18" whabhS

like the output lead 12 of the delay element 10 constitutes
the input for an OR-gate 16. The output 17 of the OR-gate
leads to the control inputs 18, 18*' respectively of the swifch
7 and of the current control means 8.

The current control means 8 comprises a switch 8a
modulable through the control input 18, and a phase shift
circuit 19 which is responsible for the wedwe action of the
switch 8a.

o '  The bus bars 4 and 5 are passed tHrough a mains
filter 20 which is also connected to the earth connection 6.

The circuit operates as follows:

~An initiating impulse on the initiating lead 11,
which is generated when the mains supply is turned on by a *
mains switch, (not shown) triggers the deléy-element 10. Its
output impulse passes through the OR-gate 16sto the inputs
of the switch 7 and-the current control means 8 and closes
both switches. Full operating current therefore flows
throﬁgh the motor windings 1 and 2. The motor accelerates

and tends towards its no-load speed. The time constant of
the delay element is adjusted so tkat the motor, with



and-the current control neans 8 and cl oses both sw tches. Ful | operating
current therefore flows through thée noto§ w ndings 1 and 2. The not or
~accelerates and tends towards its no-load speed. The tinme constant of the
del ay el ement  is adjusted so that the notor, with fl ywheel mass, attains

outpuf I mpul se passeS‘throdgh.the OR-gate 16 to the inputs.of the smﬁtch'?(ijé:

qbﬂpqload speed within the running tinme of the delay elenent 10. As soon
e clutch ofiywizeedtmasepngatesing ttatod-1ondl speeppeitbimnthéerhening
. It is transmtted through the inpul se prolongation elenment 13 to the
OR-gate.16 and timeedbrthebdelay elememy bgﬁbothstheonwaSChbe elwtickk esnf ul |
current through main winding 1 and auxiliary winding 2.. After the end of
the clutch inputke nOFPRHeRSRELS 1 s2 281U bely HEpPukee cRPPeRrs ramsthe slead qlié-
fromthe notor fo the drive output side, the action of the i;@ulse

prol ongation elthek? i1ZeRImhbhedsthrough shas imPylge (Rralongaklonselsmerbd,
h itch 7 ' | ' f.t trol 8 .
motor runs at b} Bt ihTR-EataHIE Ane oot S ﬁ?ﬁmf&%ﬁ'&iﬁ%ﬁﬂwz
| .8 | ong | red -] diti ' | st, aft t _
_éfs fltn Essgiﬁi %h:%fé{??%iﬁ%*??eigﬁgiﬁg%ﬁoﬁfﬁefgﬁnﬁﬁéﬁ CHEBoEh fzﬂ%f%avﬁdiﬁfﬁ o
hai ntained | iEh HEE L1l WRHGEnd (57, "Ret et Hhie TRHETEE 1t SIFuGR' ShobToe,
by the phase. s & pREAELOMOTNE £U CROICEONN dukaitnt By oy, 246

by the phase shifter ctircurt 19 struttura

as. it now condugié meWor O46 ivKe AaPEFé QitidE $1dé, ”ﬁi%sac?‘h’féﬁ’-of tHe tfpulse

no-1l oad case the notor | osses are considerably reduce _ _
’prolongation element 13 commences. As soon as its delay time

It
as
14

has expired, the switch 7_and the switch element of the control
means 8 open. The motor runs at no-load speed. The current
- through the auxiliary ﬁinding 2 is no longer required, because
'no-load.eonditions éxist:after the release of the clutch.

At the no-load speed, the current-through the main winding 1
finds such a torque in the motor that the rotary movement of
the motor is maintained. ~With the elimination of the mod-
ulation of the current control_meané‘S,fthe latter bééoﬁes.

a current cdntrolling valve modulated by the phase shifter
circuit 19 structurally combined with it, inasmuch as it now
conducts only'during a part of thé full mains cycle. In

i the no-load case the motor-losées-areeconsiderably reduced

by the reduction of the motor current. Measurements héve
shown a reduction in consumption by approxiﬁately 80% when

the valve action of the current control means 8 was-optimally
adjusted in accofdance with the motor type. Because high
'frequency perturbations may reach thé-bus—bars 4 and 5 due to

the valve action of the cqrrent-control means 8 when mod-



e reduction of the notor current. Measurenents have shown.a reduction
nsunption by approxi mately 80% when the valve action of the current
rol nmeans 8 was optinally agjusted in accordance with the notor type..
Cause high frequency perturbaiions may reach the bus-bars 4 and 5 due to
the val ve action of the current control neans 8 when nod- ulated by the
- phase shifter circuit 19, the filter 20 is provided to attenuate these \_)
pertusPatb@nBy thel phhseabRkYLe! ¥iPEGESSADY tRea¥aldeli @D fimeq- uency

- perturbations which may appear during the valve action of the current

cont rgpovEdes Po Lbfefihatdi thabeapeentapbataona.singl e-phase alternating
current induction notor as shown In Figure 2 should be adopted. The not or
has a divided nBfnivi pdi agsddutellyl heeedsapyatai hivedy high dged-wi th the -
phase shift capacitor 3, the capacitor 3 and the winding 2 being placed in
par aldetcyi pérthebphional whhch mapdapgedb. durdagt thesvEdve altivo are

~placed in the current paths to the windings la, Ib, 2. The switches 7b,
7c aref nbigiell curdent conhonlaneasenht dheogirguit znepngemesdt fome two
partial main windings la, Ib in parallel as soon as they are_ cl osed. By

cl osimgsinglevphane 7altipraat egsaRrEpRE 1BAuEisnn@Ptare8dsSRo¥Pened, the *
two partial main wndings la, |b are copnnected ip series. A dul.ati on
ci rcul® Fhgunergeshepidi Re ?éﬂEPPénallﬁgeoPP er 'ﬂuFaSPBﬁdﬁgpgﬁﬂpches 7a,
b A ing, 15,508, 1008, S5 BAxEATARY wSagRIS SRl S 1 92, 1
PLoTe B 0001 0 92Vl “BepdfoBRE, 3T B WEAH.ER 2 oblRg 0 OUPYY

placed in parallel with the partial main winding 1b. Switches

T7as Tb, 7¢c are placed in the current paths to the windings

12, 1E,Ié. The switches 7b, T¢c are modulated in common and

simultaneously. They connect the two partial main windings

1a, 1b in parallel as soon as fhey are closed. By-ciosing

the switch 7a with the switches 72, 7c simultaneously opened,

the two partial main windings 1a, 1b are connected in series.

A modulation circui;-21 serves for the functianally.

correct modulation of‘switches 15,-73 and 7¢c. It contains

a delay element 10 connected on the input side to the init-

iating lead 11, with an output lead 12, an impulse prdlong-

ation element 13 with an input lead 14 and an output lead

15. The two output leads 12, 15 are connected to the inputs

of an OR-gate 16, the output of which is connected to the

output lead 17. 'Signals:appearing on this lead 17 are fed

both to an AND-gate 22 and also, after inversion by the inv-

erter 23 to an AND-gate 24. The output of the.AND-gate 22

is connected to a lead 25 which leads to the switches 7b,

7c. The output of the AND-gate 24 is fed to a lead 26 which

O e i

-



of an OR-gate 16, the output of which is conhected to the out put |ead 17.
Signal s appearing on this lead 17 are fed both to an AND-gate 22 and al so,\~
after inversion by the inv- erter 23 toean AND-gate 24.  The output of th
AND-gate 22 is connected to a |lead 25 which leads to the switches 7b, 7c.

-The output of the AND-gate 24 is fed to a | ead 26 which connects it to.

the switch 7a. The output of the i-npulse prolongation elenent 13 is
commect ed t hr @egih ddtas 112G ol TheN Gwidthy 7R t @R+ t1&f e dnulse a
| ead 27 to a nono- flop 28 and to an invérter 290 he out put of the

inverter is fetroliomgatimmfdlamed® 13 Agliconnetet edortdirough dheofletde 15,
i nverter may be omtted if the nonoflop 30 already contains an integrated

i nverter. The tromdfyt dps 28 Be-gate dénnduttedl®me thoe aoldtemdt 251 do teh meunph-

|l eads 31, 32 to an OR-gate 33 which is connected on its output side through
the | ead 34 t&lome 3G @pnd tof athdnaepten @0.22, The owigpuituedt ithe dnventer
circuit is as follows: Wth an_initiati ngsi npul se on the initiating |ead 11
-to the del ay diferfast to@ moneflaP SFi«t chds dAPcrad ey congtyusd iom efgrhene
OR-gate 11 and the AND-gate 22.. The two parti al in.wndings la, |b, ‘
taget her wit h WATSTHBE [ Panoqditig d 115 theymeaed Lioap B4 & ré%dlé'et"\ﬁé’m?‘t'ﬁ;e
bus bars 4 and 5., The taor recgeives fyll current and accel erates duri
the time pres@? D&Fa§Fa %vg%arenem%_monoﬁagﬁ N ulrsE Iqi’lyé‘-e%e;%
passes to the sw.tches ,7b.. .7 hrQouah the | ead Qr w 14 e J_pul

prol ongation é’lie OH,put%és & d;gllrg’ufé] %&%éﬁm@%?ﬁ’e a?zb%eéﬁrﬁ;e ;};ret I al
mai n Wi ndi ngs 361 B Al tea ¥ AP NRGA diiP FrRduBn THe A4S
_cI_utch. i mpul se. At
I to the inputs of the AND-gates 22, 24.

The function of this circuit is as follows:
With an initiating impulse on the initiating lead

11 to the delay element 10, the two switches Th, 7¢c are closed
. through the OR-gate 11 and the AND-gate 22. The two partial
main windings 1a, 1b together with the auxiliary winding 2
are placed in parallel between the bus bars 4 and 5. The
motor receives full current and accelerates during the time
prescribed by the delay element 10. A clutch impulse like-
wise passes to the switches 7b, 7T¢ through the lead or wire
14, the impulse prolongation element 13, the OR-gate 16 and
- the AND-gate 22. The partial main windings 1a, 1b are there-
fore connected in 'pa'ralle_l during the clutch impulse. At
the end of the 'cluich _impulée- the running time of the impulse
prolongation element 13 commences and maintains the switches
Tb, 7¢c closed until the end of the period. With each switching
of the impulse prolongation element 13, i.e., both at the
initial flank of the clutch impulse and upon its decay, one

of the monoflops 28, 30 is triggered. The output signals of



‘the end of. the clutch inpulse the running tine.of the inpul se prol ongation
nt 13 commences and nmintains the switches 7b, 7c closed until the end

tlhe peri od. W'th each swita&® ng of the inmpul se prol ongation el ement

Ji.e., both at the initial flank of the clutch inpulse and upon its

cay, one of the nonoflops 28, 30 is triggered. The out-put signals of

AND: Galtds a2 BORP LRI 9P 4 0 P GRAN MEH. B R QR 249 A bl ocked |
ronof | 5B EBL KRS AP-ERIShes 7t vihaigln o (Hit AL BE, ot
e, SSHRS ot yper S LK e i AR MESTT. O et
| mpul s iaetes T 700 T8 AR the RALER 8 IR ot e 1

swi tch 7 Y/ Fen A, el atd oy én néBsSes N ide 1awerter 23
t hr ougﬁ'%t%tebw&\‘]%hgeasf 3‘%’4 7?00, the %v& %&%?ﬁé éI')ak;:g par tilS al main windings |a,
| b ar e ¢iisl ofy LEAPEGEEH EElfwsve dfictkalrtigins fphasd hiPegdnt het.not or
I's reduced.  The 'l osses becorme smaller. Measurenents have reveal ed an i
ener gy @\ Ghmd N t hd ermofXp$S @8, 130 ttieereberefexhihi tepahbsds
alternating current induction notor with the type of cirduit shown in
Fi gur e whidh spdiigester timent eehuwahdindsalhb, a 382iny eyelew t drdiedn 2
fully by a swwtch 7 and a control nmeans 8 for accel eration_or during torque
del i vemp~-lodihe whian rtile mdarkels impuleerhas dlecayedy 1o amopdabat Epm s ¢
circuit 19 as a current val ve when

passes through the gate 22 to the switches 7h, 7c. Then a

modulation signal passes from the inverter 23 through the
AND-gate 24 to the switch 7a. The partial main windings
.1§, 1b are therefore connected in series. The current flux
through the motor is reduced. The losses become smaller.
Measurements have revealed an energy economy in the region of
60%.
In the case of a three-phase alternating current

induction motor with the type of cirduit shown in'Figd?e_3:'
its three star connected windings 35, 36, 37 are switched

on fully by a switch 7 and a control means 8 for acceleration

o

or during torque delivery. The control means 8 acts con-
jointly with a phase shift circuit 19 as a current valve when s
the motor is operating under no-load.
The switch 7 and the current control means 8
are contrdlled by a modulation circuit 9 which corréSponds
to the modulation circuit illustrated in Figure 1 and which
has alreuady been described.

The function of the winding circuit is as follows:



‘the notor is operating under no-load.. The switch 7 and the current contro(}i//
nmeans-8 -are controlled by a nodulation circuit 9 which corresponds to the '
nodul ation circuit illustrated.in ‘Figure¥ and which has al ready been

descri bed. The function of the winding circuit is as follows: An

“incomng inpulse.on the initiating wire 11 trig- gers the ‘delay element 10
mhkrg cl oses the switches 7, 8a through the OR-gate 16. A clutch |npulse

e input wire 14 of tAﬁ’e &F@%ﬂrb he dpdiiiating pwised oIk
closed for somBetibts f2 ta?rﬁee B Thandh GLasRLIGS SYREH o € R ¢ h
e e B, 61 €S, S P R, i
phase shift cir de% (]:tzxegciﬁngogaltsf] rtorleon% tTton"t ¥t t1:)2 Lﬂlasté icgqlecgeé Nne

current. control Fates Aas A cur
accordance wt h&ﬂ? I | os f
times within etagg}ﬁqr%al nss7e ' "E&O&%hng}\%en?% ?&3‘45%36 a?gleég(yn)née“g’t déf&ntgﬂﬁ?

series toget hemapdih tc*l%éé& YR oY tAlmd TR 1S the AhEHF Bhee CIYBH | N
the region of 60%1s obtained in this case due to the reduction of the

current flux. Amgulay 5o Riosieaealtyo WIterR pe 108 G i) dthul 9 girdifong -

the nodul ation circuits 9, 21.. It causes thé respective connected notor
to continue to atdes wldnddt Ay entTHedr thwye dgere af thie tdwel o Easimtdridets
clutch i.e., after the end of the clutch inpul se. It is thereby achieved

t hat the current flux through the winding 37. The phase shift

‘eircuit 19 acts after the elimination of the modulation of the
current. control device 8; so that it operateseas a current
valve in accordance with the phase shift'circuit 19 and is
closed only during brief times within each mains eycle. The
windings 35, 36 are comnected in series together with the
~current. control means 8. An energy economy in the region of
60% is obtained in this case due to the reduction of the
current flux. | |
B An impulse prolongatlon element 13 is contalned
in each of the modulation cirecuits 9, 21. It causes the
respective connected motor to continue %9 receive full current
_ for some time after the release of the clutch i.e., after
° the end of-the ciﬁtch'impulse. It is thereby achieved that
| the motor speed is maintained even in the case of frequent
1oad changes, beceuse the toreue of the motor does not fall
below its breakdown torque. | The period of the impulse prol-
ongation element;mgst-acco:dingly be arranged so that the at-
tainment of the stable speed range and consequently its

maintenance is ensured after brief heavy loading of the motor.



tor speed. is maintained even in the case. of frequent | oad changes,
bedayse the torque of the notor does not fall belowits breakdown torque.

' eriod of the inpulse prol- gggation element nust accordingly be

anged so that the at-.tainnment of the stable speed range and
consequently its maintenance is ensured after brief heavy |oading of the  _
not or . Such ‘i npul se prolongation elenents 13 are conmercially avaH-\_/
abl e aSucht éypalee protongstion clemeohiseid aret hemmereiadiyngveddrent

i nduction notors used here, . breakdown torque is understood to nean the

t or queabhe casi tnheguahed Qireﬂltﬁelr accel eration, when starting torque and

accel eration torgge occur. br eakdown torque has a maxi num val ue whi ch
decreases to zer dEhPnﬁ°FﬁExFquhEhea€%5F§¥aFFBE GFr?ﬂEtnéPGP§*1°nThe

1 8??@0?@%2%%@?#2% EPaRAPER PREALEAEPCASAEERtPIM E';S?x'el”l #BE Servico.
"eoi ontrapRcriighl 28 pEEa ot RRs " FRELE! BbFeLpREb ISR RN, stlkdihes
uppl v condl LaRS XL keh81HC BoEauR! BLARD Mol BEoMRAGM ToB

constrain eave | e "Speed range. I's negessary for ®

aCCG|eﬁ€gIQnm€ﬁgﬁﬁmlpgﬂ OwH?cﬂoﬁébess h%o”Q?HBaEhBEn ehenggkmﬁarof t he

swi tch and e curren control neans e se se tha even when _

the spgedeiabhtibf! 9¥ thel mBe5EaL N nghbosi:E@dbi-SﬁggO%t%@éﬁuehe""ﬁ?@akhe
| oad is disconnected the notor rises back above the breakdown torque into

the st@bhge to£de’ aAgEthécdimibebhing torque which follows it in

speed is designated the stable speed runge. Normal service
conditions exist when the motor can accelerate from standstill
into the region of the stable speed range and if, after accel-
eratiod, load and supply conditions exist in such combination
that the motor is not constrained to leave the stable speed
range. Because it is neceésary for acceleration under load
to be possible, the modulation prolongation of the switch. 7
and the current control means 8 acts in the sense that; even
"when the speed falls below that pertaining to the breakdown
"torque, when the load is disconnected the motor rises back

above the breakdown torque into the stable speed range.

The delay element 10, which is present in both

~modulation circuits 9, 21, commonly available as an integrated

component, serves for acceleration control. During acceler-

[ 4}



circuits 9, 21, commonly available as an i nt egrat ed conponent, serves for
accel eration control. During accel er - ation the stabl e speed range hag
not yet been attained. By a suff|C|emJ§?long application of the full
~service voltage of the notors through the delay el enent 10 the breakdown
.torque is exceeded during acceleration and the stable speed range is "

| Lre‘f?ei bt the BPEdRASHE fﬁ%&ﬂ%‘ aBFEH FEneR el APt y et (HER, pBbAZOERTD By,
.subj ect ‘to such Q&g;&gcgggﬂgy 6{15' hpifbatisn b? ?he%&il Ebgviss %ﬂaged

6 show t hree possi a potentia ree current circult

The si npl est pe?Sthé'mB¥ £5 gHEEugh tﬁet&g&a§ @QQHbﬁEHQntﬁbgﬁﬁbakﬁbﬁhgbokaﬁe

rel evant control i nput makes a"relay 38 react. latter operates a
contact 39, whusheﬂbéeabhydaﬁsﬁgEQc&Bgefutﬁsﬂtaﬁur@netstabAa Bpeeambunaki on

40 placed in parallel with the contact 39 counteracts sparking. Over |onger
periods of tingstbheesfodenabtashednunderi gornal spevacescondetiohsabl yNormal
than the circuit illustrated in Figure 4; in this variant a contact 39 of

tPe rel ay 38 salsohmegnsbherbethatlthatbreakdownttobqueonay hesprlckeededy i.e.,
' |ary current for a triac 41. The triac is protected by an RC- conbi nation

I n the enbbbatetheomoborwischot asbjbhodntiby sRichuheasy &mdehlthgt its

contacts are avoided. - - The nodul ati on signal
rotation is blocked.

[err] [err] The.delay el ement 10, which.is present.in both modul ation .,{ii:>
<

Figures 4, 5 and 6 show three possible embodiments
of a-pdtential free current circuit. The simplest possibility
(Figure 4) is that a modulation signal through the relevant
contr51 input 18.makes a felay 38 react. The latter operates
a contact 39, which difectly assumes the cur:ent circuit. . An
RC-combination 40 placed in parallel with the contact 39
counteracts sparking.

" Over longer periods of time the embodiment'shown in
Figure 5 0perates more reliably than the clrcult illustrated
-in.Flgure 4; in this variant a contact 39 of the relay 38
switches, nbt the full motor current, but bnly a small aux-
iliary current for a triac 41. The triac is protected by an
RC-combination 40.

- In the embodiment of a swifch 7 as snown by Figure
6,'swi£ching contécts are avoided. The modulation signal
through the input 18 switches on, through an optocoupler 42,

a thyristor 43 which is inserted across a diode bridge 44.
Here again an RC-combination 40 protects the switching element,
the thyristor 43.. The optgcouﬁler“42 switches to the gaﬁe'

of the thyristor 43 a current which is prescribed by a resistor



4 hrough the input 18 swi tches on, through an optocoupler 42, a thyristor 43
is inserted across a diode‘ﬁéidge 44. Here again an RC-conbi nation 40
cts the switching el ement, the thyristor 43. - The optocoupler 42
hes to the gate of the thyristor 43 a current which is prescribed by a
r st or 45 and is linmted by a Zener diode 46 so that, in the event of__

1 TR kb JERUE iad (ROREOHRARS ML iyt

latter 1s ap e SWw es shown in Figlres are

exten ORAS: ' ChF Chii i goregyl i h odi -
nentsqfﬁfﬁﬁ??%ted f%ﬁgrgﬁ?egf7¥%%d&§F°BB§£%EPt??écﬁgl%g%gaghySFgggr 43 are
suppl iglgh €Ve@smalié | tHe OPLHt &8 1gn§§ppieaheocgatact 39 or of the optocoupler
42, with nmodul ation signals which appear when such a high voltage has been
attai ned at a capficthersWitéhesughownr €6i Figiard8 Byagbascghpe bxkgenila mains
hal fwave, that a diac 49 ignites and therefore delivers a powerful inpulse
t o t hébyat ephase t shhft 4dipnenit hy9h sthendBhis rebAlbB in theAemboidiel

circuit arrangenment for saving electrical energy in a drive conprising an

i nductiremt srot blusticebed| in cRigunes Unand 8n whHehet hriaot 1 had main and

aux- iliary w ndings which are so dinensioned that the notor 5 speed ¥
renai Ny T b} nare seitpptied oneVenofvringanpesingt tameyg ofnshent speed
range and in ich the clutch- brake unit serves to control the drive speed_

so t hf°Rtaet 39 or of the optocoupler 42, with modulation signals
which apﬁear when such a high voltage has been attained at a
capacitor 47 through a resistor 48 by charging from the mains
halfwave, that a diac 49 ignites and therefore delivers a
powerful impulse to the gates of triuc 41 and thyristor 43.

-

o



notor operates in altérnate |oad.. and no-load phases, the clutch (Eé)
engagenent initiating a clutch inpul se; wherein 10 switches are provided in

the turrent path of the notor w ndings,jssaid switches being sw tched on .
engagenent of the clutch by the clutch inpulse so that they pass full

operating current to the notor mﬁn@@#%gsand follow ng term nation of the

cl ytch engagenent. and the ending o associ ated clutch inpul se, are

A% '
i mos e o O & BRF o Highue Yrhrdiilend T VS FRXAcar
vided with only rg%grgté'rrrlg%t B?ﬁv%h%%ﬁlpgflesﬁ%g = Ca@ztdur&g;fdff ¥or %hd A A

controlcircuit arr savl energy 1n a drive

conprising an icAdyehl8Ralral @hidnd id Mnildhtiedli toY thad madH Cdnd Neupot or
has main and auxil- iary w ndi ngs whi ch are so di mensioned that the notor

speed renains, igidey WAhdEhgweinich @rdisd Pimdnsivhebsgnt tihe netdy
const ant speed range and in which the clutch-brake unit serves to control

the drive sgeedpgedt pamaling ,mMnderomereiads servdldeeromtdi ik Bmdamo- | oad
phases, the clutch -16- engagement initiating a clutch inpul se; wherein
t ke mai n not or easeditiglily sowbsdianitdepesdd rangeuraad tin ofhish theescletch-
-provided to control the switching of current to the notor windings in
dependence on brekgppritasesivest te sagtnadn thep@niyesrrathsofthat the
modul ati on CIFCUIt so that at || east one of said sw tches clpses to cogggct

the parts of tPOLREI RPRFALESy ipn addesnadie daadinddd MR1iRad

clutch engagement initiating a clutch impulse; wherein
16 switches are propided in the current path of the motor
windinge, said switches'peing switched on engagement of
the elutch_by phe.clutch impulse. so that they pass full
operating current to the motor windings and, following
termination of the clutch engagement and the ending of the
15 associatedsclutch impﬁise; are so switched through a mod-
ulation circuit that theeauxiliary.motors windings are com-
pletely sw1tched off and the main motor w1nd1ngs are pro-
vided with.only a part of the phase of the operatlng
current. |
c 20 2. A control circuit arrangement for saving electrical
energy in a drive comprising an induction motor and a
clutch-brake unit, in which the motor has main and auxil-
iary windings which are so dimensioned that the motor
- speed remains, under normal service conditions in an essent-
25 1ially constant speed range and in which the clutch-brake
unit serves to control the drive speed so that the motor

operates in alternate load and no-load phases, the clutch

. . I
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i +ions. the or each said switch opens and a further switch closes to connect
thejparts of the main winding in series 10 under a reduced current flow ng
et hrough. 3. A control circuit arrangefrent. for-saving electrical

gy in a drive conprising a~théee-phase induction notor and a

utch-brake unit in which the windings of-the induction notor are so

di mensi AR&REERAN Y Hntptatingcadclubchndmpuhdesmvhepeint thg @eddi tions,
remai ns substantially constant within a stable sgeed range _and t he -/
cl ut ch- RAQF IHRAING Ve Jub-4ieidehiand 3 PLHBadEEYeRToBWRECHSSced so t hat
the notaor operates in alternate, |oad: d no-load phases, the engagenent

of the &%ﬂdﬁ?qﬁéaqzﬁ?rﬁf%ﬁ%$%t%%ezﬁw+ﬁgﬁ+§€,°§h8?§?ﬁngm;9c%§§.are provi ded
in the r.ent .pat.d i he, windi of t t hrees phase i nduction notor, the
SW tcheg&bot{é)%ﬂdqlg’?%{laﬁygad%&?%%ggﬁs%ntgﬁ? h%peiﬁgéﬁlf’ﬂpﬁgss. that, on the -
engage t:he ol t he opgluct 1t he 0 Ebg.qu t for the
oraagere iy Uiyl Sy n O0BUE noREL P baOBELRL BOSBURRER for LN
and of e 1%%%%034@%!&5@_5@1)%5@5balassgnesoéoﬁhfaeu! thel Barty tches are
so actuated that one switch interrupts the current -flowing in one of thw

i ndi ngs oM neN sl Wihding -/ -pawa el Sad ranges A6LYBEA EbAgather two

w ndi ngs, reduces the current flowing in said wi ndings. 4. A control
circuit izriroavsyerhentoraceangitli suid oswitein dperis chnd ma2funbheei Bwlihennodul ation

circuit. is provided 5 which includes a delay elenent that is _triggered on #°
t he appldleassortfcopnagthsthlRaRes ¢hethe npatpnuindings iphgeries

10. under a reduced current flowing therethrough.

-

3. A control circuit abraﬁgement for saving electrical
energy in a drivé comprising a three-phase induction
motor and a clutch-brake unit in which the windings of the
induction motor are so dimensioned that the motor-speed,

15 under normal operating conditions, remains substantially

constant within a stable speed range and the clutch-brake

unit serves for thg control of the driven output speed so

that the motor operates in alternate loadf-and no-load

phases, the engagement of the clutch iﬁitiéting a clutch

20 impulse,'wherein switches are provided in the current
path of the windings of the three-phase induction motor, : -
the switches being so actﬁated;in response to the clutch
'impulse.#hat,.on the engagement of the clutch they conduct
the full oberéting current for the motor-wiﬂdings and

25 following the termination of the clutch engagement and of
the associated clutch impulse by a control circuit, the
switches are so actuated that one switch interrupts the

current flowing in one of thw ihdings and one switch.
e - ) \
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del ay el ement ,bei ng sel ected so that the notor attains the constant speed
range W thin the period of time established by the delay element. 10 5

A cornitrol circuit arrangenment accoiding to any one of claiml1, 2 or 4, .
wherein the nodul ation circuit inclule Tan i mpul se-extending el ement, the .

i f whigch,i- | ect ed that. th tor remains.in its
congtant speed rhbEs UHBer ERREBECPaFIRGR CLR: PFBRE. Y8 wiBdinga.cERaNses

Ci i L NGy L0 . ' laios 1 to 5, wherein a phase

Shi fting of routone SEERERLIBLOGIARYAR Fath, Wifulhed smﬁ;gﬁéif“7é AT
[ [ riye a _ A

Clut che br ake uni 1+ SubeTanty af Eo0e ek RabEeh Bl S0ebRRNEhEOR0 RS 17"

reference to Figspecllaifr2 FigéLedn ”Pl‘i'éfx'h@@u§§t§3{?"‘@ii'9ufi:gﬂﬁ_eﬁgovﬂFEHre 3,
Figures 4 to 6, Figure 7 or Figure 8 of the acconpanyl ng-draw hgs. e text.

of the speci§i carhith hiwc Dedss r £pd oLl el e RO REOPYE NEri BRePEHIbARk ne
typescript. It may contain a few anendnents which are diffrcult to read. -

The original typespligdtiontaf i ngaimeseobtxpepebhe toyebeohssanet 6 gRet he

prem ses of the Patent Ofice 1 1111111 1111211211111 11111111111 _

A - delay element being selected so that the motor attains
the constant .speed range within the period of time
established by.the delay element.

10 5. A control circuit arrangement according to any one
of.claim 1, 2 or 4, wherein the modulation circuit

- includes an impulse-extendiné element, the time constant
of which is selected so that the motor remains in its
constant speed range under all. operating conditions.

'15 6. A control circuit arrangement according to any one
of claims 1 to 5, wherein a phase.éhifting circﬁit is
associated with at Ieast one of the.swifches.

7. A control circ#it arranggpegt for a drive i?cluding
an induction motor and a éluéch-brake unit: substantially

20 as hereinbefore detailed with reference to Figure 1, or

Figure 1 modified as shown in Figure 2, Figure 3, Figures'

o

4 to 6, Figure T or Figure 8 of the accompanying drawings."

4
§
:
i
2
:
B
1
3
d
j
E
&

* ¢ L M 5 %



