“*RETURN STOP FOR A SELF- STARTI NG SYNCHRONOUS MOTOR The invention rel ate
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,driving a load in a given direction of rotation via a shaft ifvel’y
‘connected to the 5 notor, the return stop conprising an inert mass .
which is supported for rot ational novenent reI ative to, and about the gxs
of, said shaft and which is coupled to thelshaft by a helical spring h
surrounds the shaft and one end of which is connected to the inert na or
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nmass and to theshipoaflds @RE sHakOandf odehend1GF | dhdkh SIRI tdthetfed! b6 thBafdertt he
spring tightens aro;én{_j t he esﬁhaé;ter thhat the inert nmass is inmediately
firmy coupled I'8°% & SRAFI"an F9t82s thereon a strong resistance to
rotation wifi ch prevadntis whbl-nowr thatapt $elf-stareéng syudhrenahisr eatorosan  Wien

the notor startgeddt Lhﬁcemqsv nd%&tz{eerddpueeem QE‘ roeﬂaloa dug Lomel sl BET LI @
of the inert mass .and to fi xed connectjon of the sp rlnt% to the shaft,
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| inert mass, the helical spring is fixedly connected at its other
end to the shaft by means of a clamping member. In the operation
of this known return stop, if the motor attempts to start 4n the
20 undesired direction of rotation, due to the inertia of the inert
mass and td the fixed connection of the helical spring to the
shaft, the spring tightens around the shaft so that the inert mass
is immediately firmly coupled to the shaft and imposes thereon a
strong resistance to rotation which prevents the motor starting inm
25 this direction. When the motor starts in the other desired
direction, again due to the inertia'of the inert mass and to the
fixed connection of the spring to the shaft, the spring is
ihitially unwound slightly on the shaft so  that there is a delay in
the coupling of the inert mass to the shaft, with the result that
30 the motor can start in this direction of rotation because it is not
immediately impeded by a strong resistance to rotation from the
inert mass. :
According to the invention there is provided a return stop for
a self-starting synchronous motor which is.arranged for driving a

35 load in a given direction of rotation via a shaft operatively



35 load in a given direction of rotation via a shaft operatively 2

" connected to the notor, the return stop conprising an inert’ mass which is
supported for rotational novenent relative to, and about the axis of, 'said
shaf t d which is coupled to the shaft by a helical sprjing which surrounds
t he é&gﬁt and one end of which is 5 connected to the inert mass for -
nove therewi th, wherein the heli2cal spring is arranged to act as a slip
coupling between the shaft and the inert mass and has only frictional
engagenent w th.the hafg such that in one direction of rotation -
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cont ac e n the spring,an e s causes e.turns o e spring to
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15 frictional contact between the spring and the shaft, the turns of

' the spring contract and grip the shaft so that the inert mass is
immediately coupled to the shaft and'imposes thereon a resistance
to rotation which prevents the motor starting in this direction.
When the motor starts in the desired direction, the frictional

20 contacf between the spring'and the shaft causes the turns of the
spring to expand slightly so that the shaft can slip relative to
the spring, with the result that there is only a weak resistance to
rotation of the shaft from the inert mass and the motor can start
roﬁating. The slip continues until .the inert mass is rotating

25  synchronously with the shaft, by which time the spring will have
contracted again to 1:3 original diameter and will be rotating with
the shaft without slipping. However, due to the fact that the
spring has only frictional engagement with the shaft, the latter
retains its slip capability in the desired direction of rotatiom,

30 which is advantageous, for example, if the rotation of the inert

' mass i{s inadvertently impeded by undesired influences. In such
event the turns of the spring would be ppened slightly and allow
the shaft to slip so that no damage could occur.

AT-PS 221 168 discloses a return stop in which a helical
35 spring has frictional contact with a shaft and is held fixedly at
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’30 whi ch i s advantageous, for exanple, if the rotation of the inert nass
is i'nadvertently inpeded by undesired influences. In such event e turns
of the:spring:would be opened slightly and allow the shaft to sﬁ so t hat
‘no damage coul d occur. AT-PS 221 168 discloses a return stop in ich a-
ielical 35  spring has frictional contagf with a shaft and is held
f1xedly at 2a one end. In the operation of this return stop, if the
notor starts in the undesired direction of rotation, the turns of the
spring..i medi at ehe/ e6ONt TACEheabgutatidnh6f Thad treta atomsif tthefmoshr citattre
frictiQpal contact, is so_increas h t CAFAR o£S |
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irection. However, .such a return stop has, t i sadvan e i;n.the
desired di fecti SHOAFHELT & B%‘af%é"rmﬂb?hi%gsgret%hgug gﬁq‘oﬂ%:}gkas%??hg

per manent |y | oadse tthensrof othe springcatet openad |sliphtlyheo thastthatshaft Rapng of
the shaft, whi CPﬂf‘FS rQPJtitr?etoC sbPi dghCutiCh UkaRe s 1@ Ppé¥fs 1b1XE £5F GRENdotor

i nvention. The tunctron of a slip coupling in co-operation V\nt‘{;ﬂa inert-
mass is not pro%P Tt int this RiReRALIt HITREETp ST AT BER £52R "BR el i cal
spring is held fisadhycdge eHatONe thédesivede dhadi e bt afotationi of/ che imptowy | |
now be described nore fully wiith refer anyi ng drawi ngs, in
which Fig. 0 jsthe 858 {°<5'ﬁﬁ’?/ s\?f]té% B?rﬁngﬁ}%gh;%g%tﬁe?ﬁf%?pconst ructed in
accordance wth the invention, and 10 Fig. 2 is a sectional view
taken on the line I1-11 in Fig. 1. :



- ’ 1
In Fig. 1, reference nuneral 1 designates a self-starting synchronous notor
- which has a U-shaped stator 2 and a cylindrical permanent hmagneti<c rotor 3.
The ) |inbs of the U-shaped stator 2, of which one linb 4 is’shown in 1
Fig\1/. each carry an energizing winding 5. 15 The rotor 3 is enclosed )
between the free ends of the linbsgg of the stator, and between each |inb an‘d”
the rotor 3 an air gap is formed which extends along an arc over a
predet erm ned angul ar range, as a result of which two pol e pieces
c0- operdfitignalliyhby Hber ainstarstr slipp:ingobf -The shefoy wlicis ikincedtiesn a shaft 6

whi ch n n 0 led in tM
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t he twg, p Ieelp eces of the stator 2. This synchronous notor is thus a
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frequemt] %§@¢réﬁe1%9i&é|tdi%%hb PinABESRingS UG @ichl OF exanple, citrus
fruit presses, _can opene e ,sha eners and the |Iike. By shaping the

rs
air gaps betwednJt he 1f éeﬁF 3 FCHE ORISR YR cCSEBRCESd] 1 4
correspnmd:cngdm‘aanenth wtenn%iﬂlbm sahdtor 2 is not energized, a

pregeterm ned rAst Pqsif i@l M%o&ag{en %hgefzhgdﬁ Erﬂ{rﬂgl Gh posi tion
r

the rotor can start fo rotate In &ither he t'Wo ecttons”of ‘rotation
if the | oad act¥nEiUpdn ﬁ#ﬂ%mall1aﬂg%¥gn¢h%s@$@érﬁﬁ¥ﬁWM| ch the

r ot or @ﬁd&bhéﬁsﬁh@fdrswhﬂﬂ ﬁés’ifani-éha@e& aaf;daznezdazmlta @'ﬁﬁﬂaﬂfcaupon t he
|nstant aneous rragret L.C cond ons Otége fact gt é not or may
ar bi t r SFTTVRE APFTT eﬁ c?'ioo ¥ §re

appl i cahigneng ddmiati dh sl'!oynvznf‘dq;r 8Gt ¢apin o&rryoamtmergnzﬁ.ngeqndne;ﬁ and this

i s {sherh&3ee8r WhYs heiodm eéeueeﬁeuer %edgﬂa%%ht&i B Yr@PsWltlgh permits
the notor to - 4 start onylna I ven direction arious forms of such
r et ur n 284 FEERA RO MATP PRE Hheete an air gap is formed which extends

along an arc over a predetermined angular range, as a result of which
two pole pieces co-operating with the rotor are formed. The rotor 3 is
fixed on a shaft 6 which drives an external load (not shown) and is

20 journalled in two bearing members 7 and 8 connected to the stator 2. The
rotor 3 in the form of a permanent magnet is magnetized diametrically
so that it has at its peripheral surface oppositely arranged N and S
poles each co~operating with the two pole pieces of the stator 2. This
synchronous motor is thus a bipolar' self—starting single~phase

25 synchronous motor héving a permanent magnetic rotor which is diametrical-
ly magnetized. Such motors are frequently used in small domestic
appliances, such as, for example, citrus fruit presses, can openers,
knife sharpeners and the like. By shaping the air .gaps between the pole
pieces of the stator 2 and the rotor 3 in a corresponding manner, when

30 the stator 2 is not energized, a predetermined rest position of the
rotor 3 is defined, from which position the rotor can start to rotate
in either of the two directions of rotation if the load acting upon
it is not too large. The direction in which the rotor actually starts
to rotate is not defined hut depends upon the instantaneocus magnetic

35 field conditions. The fact that such a motor may arbitrarily start in
either direction is undesirable for various applicétions for which a
given direction of rotation is required, and this is' the reason why
such motors are provided with a return stop which permits the motor to



>return stop is one whi.ch utilizes varying |load conditions during the
operation of starting the notor and which conprises an inert mass 9 whi.ch 5

'|s supported for rotational novenent relative to, and about the a bfﬁ a
shaft 6 operatively connected to the notor, and which is coupled t he
\shaft by a helical spring 10 which surroﬂnds the shaft and one end 11 of
which is connected to the inert mass 9 -for novenent there- wth. In the

present errbodl bard ich the return stop io cooperates
is the. actual ® tor é’ha gi d%&teﬁééwrotor 3 of the motor 1 is fixed.

Howevet, the return sVelplO@équ!'Hﬁquelsh@! iretimn s&opsopee dnewwi The preserftt whi ch -
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and by a ringthesshaftybym deliralssrring 6! & hiqh suptqyeds dhgeshafy @éu‘?fiﬁa t he
axi al positi ogxd)mtdsfevﬁﬂ:h iBejchneded €9thed hrrefdLet ®dok mvehiait whAxe~ The

end 11 of the ri in_the ent arran secur In,a recess
14 in one si d‘@f%r‘ f‘ﬂ I?S?E‘? #ﬁs ﬁé‘? s‘il,ﬁgg'y glétf”ﬁt%h%g% TR %3?

al ternati ue n@%wemteabtaither@taax imoba @baﬁ@@nl @richethwe gotarhé @hhal of the
Sprl ng 10 andpddde § NQr F1iMaS SHRevarC BhéSrethifl sBX5/8Ed At NLAYNReCt i on.
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Thus, while tpmmprvuagamarspmmﬂzhﬂs igeat ranseits varying lb‘ad_ldcadﬂ:n@nél,
rictonal  co a5 Mok, SReeof 2 sAthafe BT ne O K b B b 1 100
- descri bed tabopeesiest ambédilnieovvsi.s ténsttheutredt by a3didk tdrntedtor tie shaft $.t o0
rotate in therkl gesk ilenc bEd dfsm@hﬁ@tﬂaiﬁe% thd dhaft e iar#Hard&tdbmn
|hn br oken Ilngl%;-he %ﬂg 6 exg(ri t hr qugh |t§ﬁ};rh@£| Qn h]econt cg %h t he
elical sprin ¥ FP% SoRSTHED Y ReSH
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: 20 inert mass could be effected in other ways. The end 11 of the spring 10
in the pre_sent arrangerent is secured in a recess 14 in one side of the
disk forming the inert mass 9. Of course, there are alternative means
of obtaining a fixed connection between the end 11 of the spring 10 and
the inert mass 9, such as, for example, a screw connection.
25 ' The helical spring 10 has only frictional engagement with
the shaft 6; there is no fixed connection between the spring and the
shaft. Thus, while the spring 10 is connected to the inert mass 9 at
its end 11, at its other end 15 the spring is not connected to the
shaft 6 but has only frictional contact with it.
30 The operation of the return stop descrlbed above is as follows.
~If the rotor 3 of the motor 1 starts to rotate in the direction which.
is indicated in Fig. 2 by the ar:ow 16 drawn in broken lines, the shaft6
exerts through its frictional contact with the helical spring 10 a
force on the turns of the sprihg which, due to the inertia of the inert
35 mass 9, causes the turns to contract around the shaft and grip it so
that the inert mass 9 is immediately coupled to the shaft 6 and prevents’
the rotor 3 rotating in this direction because the resistance to
rotation instantaneously imposed by the inert mass 9 is too strong. 1f,




the rotor 3 rotating in this direction because the resistance to rotation

: mstantaneously i nposed by the inert mass 9 is too strong. If, ©5
howe the rotor 3 starts to rotate in the direction indicatéd in Fig. 2 3
by t wrrow 17 drawn in full lines, the shaft 6 exerts.through its’
fric al contact with the spring loaforce on the turns of the spring ~

whi ch™expands themslightly so thaf a certain degree of slip 5 occurs
bet ween the shaft 6 and the spring 10, with the result that the inert mass

9 is takeved| QHBtcdtyrtNQ Lol BY rbeaéEJth\&Hehdﬁ%'c@ifoﬂ’ eh&tcla!sa lig the sha;f} 6.
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synghronousl th the shaft 6 and rotor rocess the slip
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6 and the spring, 0 an consequently no a ional load on the motor. The
requi r ke defeed b¥ sbbjectedrhy theirext mpes febhn noWeavedsk| s ghasgheng 10 and the.

shaft Gotor sl@cteaeatreedn QRib hﬁr@@ﬁohamisbyootnhss RAWEFotef ﬂalaez,gv% 0fo 1 and on
t heygpt her hapd he si.ze q nert hat en, t he notor

start s*PHENE &Egﬁ FaFehiP Ryt Snuﬁf"tr"ﬁfﬁtﬁ 1'1’?&%?' rﬂ?f’f{‘ﬁ'ﬁ%’ S rotated by
t he spitngthtds wjidhrdeduwmyy rvelt:httheesltafttheanshm‘tbr& th&mgzﬂuef the inert

mase Ophiledd &R G1SERBA AL HBSGds) ghyy coupl ed to the

shaft ring I'n the undesire |on rotatlon the mass 9
prevenf‘%‘“’teﬁéesr éf‘ rthet %%Ff‘Pn‘gf she wr}?ﬁoéeuqeglbrrlﬁbt@ éﬁ?‘?“ésﬁ!?ndl ngly strong.

| nst ansmoa&ﬂceslﬁba&ﬁgxﬁa deg:del 6 fridViloall Rbntdtd favredtdreatli ons of

rotagign is. t undes %} rect‘}eughaaflgg?%{ﬁg t he des ed di rection depends

upon the irec F'(')rfml?l SR EUP Y ef?cgﬁ pl”l ng 10 wind around

t he sheénseguently no add1t10nal load on the motor.
The required degree of ffictional contact between the helical
' spring 10 and the shaft 6 is determined on the one hand by the power
of the motor 1 and on the other'hand by the size of the.inert mass 9
0. so that when the motor starts in the desired direction"df rotation the
inert mass 9 is rotated by the Spring‘bﬁt with delay relative to the
shaft 6, the size of the inert mass 9 being so chosen that when the
mass 9 is immediately coupied to the shaft 6 by the spring 10 in the
undesired direction of rotation, the mass 9 prevénts_the rotor starting
5 by imposing on it a correspondingly strong instantanéoqs resistance to
rotation. Which of the two directions of fotétion_is the undesired
direction and which the desired direction depends. upon the direction
in which the turns of the helihal spring 10 wind around the shaft 6.
The direction of rotatiom which results in the turns of the spring
30 contracting around the shaft.corresponds to the'direction in which
starting of the rotor is to be prévented.
Such a return stop has a very siﬁple.construction because the
inert mass together with the helical spring can be disposed on the
shaft in a simple manner. Due to this simple comstruction, also a

35 .
very high operational and functional reliability is obtained.
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The direction of rotation which results in the turns of the spring
contracting areund the shaft corresponds to the direction in which st g
of the rotor-is to be prevented. Such a return stop has a very sinple

construction because the inert mass together with the helical spring c e

'\gi sposed on the shaft in a sinple manner. Due to this sinple construction,

the shaft 6 SREABYTEBLith fhe1phafs

al so a very high operational and functidnal reliability is obtained. 6

"Further, due to the fact that the spring 10 has only frictional engagenent

with.the shaft Grurshi&l) Sud @bUEHR - B0 REL $hdSspRidd 118 tcaqumyngrﬁemﬁan the
shaf tf* -and the inert .mass so tha% on the one hand slip can occur between
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the 10 1ot OfgpeNthede NS @%tanom:uee hegatse thenshahte igMRARL flokrsti PS
relative to the sp rlng'hf‘h and can_therefore rotate relative to the inert

mass 9. Thi SiFectdga. ¢ dap e ?‘F\‘éﬁ“tﬁ%rﬂ‘f'he"g?fb far sranmlessP& ng 10 a
force is exavtecionnot ke sivertignashi & wiek xhadshalfbes tinr tie désibe spring so
that slip c be t hi; ecially
advant agegua Gy CABEe 7 BB ked el iRl B Boecdlie ¥ FOTC 01 1)
driven byt metems op, dab'esaﬂe ?%“Elkﬁ?aas%ébe sha fprdiymedigsely ships r ot ati on of

. the externalrelggihel o RhocdREnglue iy syld%@r&beélmdt&%@aéﬂven& cher

I f .th t t I k of
Thury o 20"RERARE® SeoulRen e S Phe Saap| e e, S oed Adref Bel, <o fa

obj ect i nadwseprimntibya dnter dstherpat lonothenspeimgnthieh é¢dpandottheituyns npel | er,
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shaf t con1t5| nues rotati
spring. This is especially advantageous when the inert mass itself

constitutes the external load to be driven by the motor, because

in such a case it may happen that rotation of the external load is

blocked due to sudden overload conditions. For example, if the

inert mass consists of the impeller of a fan, any risk of injury or
20 damage occurring if, for example, a person's hand or a solid object
inadvertently enters the path of movement of the rotating impeller,
is prevented because the impeller can immediately stop while the
drive shaft continues rotating.

Modifications of the above embodiment are possible without
%5 departing from the scope of the invention as defined in the following
claims., A return”stoﬁ according to the invention may, of course,
also be used advantageously in self~starting synchronous motors of a
construction different from that described above, such as synchronous
motors comprising multimple stators and rotors or other types of

30 stator and rotor.
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Modi fi cations of the above enbodi nent are possible wi thout 25 departing

fromthe SCO tion as defined in the following claims. A
rn s rdin o the invention may, of course, also be ‘used :
@t ag% m@mﬁ mmlartl ng synchronous notors of a construction ~
rent « bed above, 7such as synchronous not-ors conprising.
multiple stators- and *rofors or other types of 30 stator and rotor. 35 7
CLAI MS: 1. A return stop for a self-starting synchronous notor which is

arranged €&¥IM8riving a load:in.a given dirrection of rotation via a s_a_:._,
operatively CQ“E&G%@@:BP fto'i’ea @lﬂstaﬁﬂ%gr@nuﬂfbn%w&oﬁor whi&PQP” sing af

inert mass which is supported for rotational nmovenent relative to, and

about t he2Ebgngedfor s%f‘iﬂ o af toadnip dneln direptisretf FotatiancHaf? py a

hel i cal samfmgowftameawddauémdtthe tﬁhafotoﬂ,ndhé)l’tetﬂ‘ids&fp whi ch is connected

to the in r Vene er, e IcaI ring is -
? ?&!Iprg?fg Lr? Fpt cou LH\ 1%"‘4&;9%:‘&"3 Eo@' Q t%)tha'if %\o

arranged fween v he i nert
mass and PRIBtéYR rof rﬁﬂétﬂvﬁal t*@ng%!geﬂ’é-ntsaw shafthend vixf¢h éac@wm in one

di recti oneg®fenb Odrakt osy SQFerlﬁéélOBFiﬂ@ #12 chahdrEinaaned RO oM Lhe shaft can
e.in the o direction rotation of the

sli relatlvet n

sha]l‘o t caul¥s ‘a’if‘{’]r’?‘?sg?)‘?“egﬁeyqébrﬁhﬁgh{e(ftc'?ﬁ’?f r 205t "AYe3ENY PRV ¢ and 15
grip the sltea:hln the helAcalketsuringstoprranged ©chét sbas talhg yplimgonous not or,
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dr aw ngs

engagement with the shaft such that in one direction of rotation
corresponding to said given direction the shaft can slip relative
to the spring while in the other direction rotation of the shaft
causes the Eurns of the spring to contract around the shaft and
15 grip the shaft.

2. A return stop fof a selféstarCiﬁg synchronous motor,
substantially as herein described with reference to the

accompanying drawings.




