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couplers of the type having a first rotor on one shaft spaced by an air
gap froma second rotor on another shaft. The second rotor nay have a
ferrous-backed el ectroconductive el enent and nay be | ocated opposite
magnets presented by the first rotor 1 More particularly, the invention
relates to adjustnent of the air gap. BACKGROUND TO THE | NVENTI ON I nducti on

notors are used, for exanple, to drive fans, blowers, punps and
conpressors. It has been recogni zed that when these notors are operated at

full speed they normally have exqgpPrgapaci ty as conpared to the | oad
requirenments, and this excess capacity Is conpounded when the load is

vari 0 been recognized that if the output of the notors
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savi ngs S been reportﬁi’ that VSD s require the availability of

hi ghly trained maintenance personnel and shorten motor [ife. SUMVARY OF THE

| NVENTI ON _The g}r esent invention ains to provide a nechanical alternative to
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which will function in place of VSD's wt over
speed they normally have excess capacity as compared to the load requirements, and

this excess capacity is compounded when the load is variable. It has also been
recognized that if the output of the motors could be adjusted to provide only the
needed power, a significant reduction of enérgy usage would result. Hence, variable
speed drives (VSD's) have been developed in the form of electronic devices which
match motor speed to that required for a given application. A typical VSD rectifies
incoming AC voltage and current into DC, then inverts the DC back to AC at a
different voltage and frequency. The output voltage and frequency is determined by
the actual power needs and is set automatically by a control system or by an
operator.

Heretofore, VSD's have generally been so expensive that they have not been
used extensively for energy savings. It has been reported that VSD's require the

availability of highly trained maintenance personnel and shorten motor life.

SUMMARY OF THE INVENTION
The present invention aims to provide a mechanical alternative to VSD’s
which is far more economical, will automatically maintain the speed of the load to a

preset speed as the load requirements vary, and will not require modification of the



In my prior Patent 5,477,094 there is shown a magnetic coupler |n whi 02
magnet rotor unit is straddled by two conductor rotors which argrh:cmﬁge g@d
together to rotate as a conductor rotor unit on one shaft while the magnet
rotor unit is nounted to rotate on second shaft. The magnet rotor unit
has a set of permanent nagnets arra%ged with their opposite poles spaced
by air gaps fromferrous-backed electroconductive rings nounted on
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el ements’ presented by the conductor rotors. The two nmagnet rotors are

axi al lty roeateads! 8 coneluatdrveotoo worie canohbeshafinehaleetlspmaggpebirateduapaist The
present invention therefore provides coupler havingha shaft_having a first
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central rotor and eac as opposite end portions pivotally connected by
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of one of the outer rotors in a selected direction results in an endw se
 noventhare beingrnyodivert maehastical renpeetion befngen the shalds-r ect i on opposite to
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rotary axis; a central rotor mounted on the shaft and having slide pins projecting
oppositely from the rotor in parallel spaced relation to the axis; and two outer rotors
slide-mounted on the slide pins at opposite sides of the central rotor. The swing
units are swing-mounted on the central rotor and each has opposite end portions

) pivotally connected by slide connections to respective of the outer rotors so that axial

movement of one of the outer rotors in a selected direction results in an endwise
movement of the other one of the outer rotors in a direction opposite to the selected
direction. |

The outer rotors can each contain a permanent magnet with a pole facing
outwardly away from the other said rotor, and the magnet may be backed by a
ferrous member. The outer rotors may each contain a set of magnets each having an
outwardly facing pole, and the magnets may be backed by a ferrous member. Each
slide connection between the opposite end portions of the swing units and the outer

rotors has a slot and a roller working in that slot. The swing units maybe swing-

mounted on the central rotor at a longitudinal center of the swing units. The central



units may be swi ng-nmounted at outer ends of the ears on radially extendi ng
bolts threaded into the ears. Preferably, the outer rotors havd Bl BEg 200
el enents projecting toward the central rotor. Also the swing units may
have a retracted position in which the block elenents nest with the
central rotor adjacent to opposite siXle edges of the ears, the bl ock

‘el ements containing part of the slide connections. The outer rotors may
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part of the slide connections. The swing units may have a retracted
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and mounted on a second shaft having a second rotary axis aligned with the
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connected together and mounted on a second shaft having a second rotary axis

aligned with the first rotary axis.

BRIEF DESCRIPTION OF DRAWINGS ‘

Figure 1 is a longitudinal sectional view of a first embodiment of the
invention shown in a wide air gap position and taken as indicated by line 1-1 in
Figure 5;

Figure 2 is a perspective view of the first embodiment without the conductor
rotors and showing the air gap adjusting mechanism extended so that the rotors are
In a narrow air gap position;

Figure 3 is a plan view corresponding to Figure 2;

Figure 4 is a plan view like Figure 3, but with the air gap adjustment
mechanism retracted so that the rotors are in a wide air gap position;

Figure 5 is a transverse sectional view taken as indicated by line 4-4 in Figure
4;

Figure 6 is an end view of the left hand rotor as viewed looking to the right in

- Figure 1 and with the magnets removed;



wi de air gap position; and Figure 9 is a perspective view of onﬁ gf QEbemgn
rings. DETAIL DESCRI PTION OF THE I NVENTION Referring to the dra gs,

coaxi al input and output shafts 20-21 have nounted thereon a conductor
rotor unit 22 and a pair of rotors 24-25 which may be magnetic. The
conductor rotor unit has two axi aIIy4spaced conductor rotors 26-27 having
respective conductor rings 28-29 facing toward one another and fornmed from

a non-f er r Pisureet Brd pérsgedﬂvehiigw gHoedihgithalbagreh damtinwc Hanismeindgelaedper .
These conductor rings 28-29 are nmounted as by screws on respective backing
ri ngsf®@%; 33 which preferably are mld steel. The conductor rotor unit 22

al so includes a roto di s¢ 34 npunted by bolts 35 o hub 36 and spaced
axial |y frEH4R Inngitsrtina] ssptionnd igwlohAosepnd:arao g Ahomie T o ng

rings - re cted together and to the disc 34 in axially spaced
ride Bt febIHBRGHRE

relation s 38-38" threaded into spacer sleeves 39-39

| ocat ed oupy@frglgyisgf égﬁ&w@iﬁwqﬂoh@%fmfgﬁ;ﬁﬁgg_ors 24-25. Conductor rotor
27 is separated fromthe output shaft 21 by an annul ar cl earance space 40.

The hub 36 is nounted on input shaft 20 as by a wedge-type coupling or a
key connection. the rotors 24-25 has a non-ferrous nounting disc 42

Each of _
back e Edy\ b DESCROGEIQN QRF ASIHINVENIION of er abl y of nmild steel. The
nount i ng di,sgs .42 y.be . al um num or,a suitable non; t ih6 440RDOSI t e,
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46 seated agai nst the respective backing disc 43. Adjacent magnets have
t hei rmpgheric.t Tde conchres@drotdh @nitelyrsetveo 4&iadlyessrad emhnishuctor rateps 262748

)from t he conductor rings 28-29 of the conductor rotor unit 22. Preferably
t he drasengzespectiyereadirion rings 32 fasineniomer dong anether and farmed from
circulatiop of air .throu t Y L.l ati . h Lr. g for
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28 by a ventilation gap 37. The backing rings 32-33 are connected together and to the
disc 34 in axially spaced relation by sets of bolts 38-38 threaded into spacer sleeves
39-39" located outwardly of the orbits of the magnet rotors 24-25. Conductor rotor 27
is separated from the output shaft 21 by an annular clearance space 40. The hub 36 is
mounted on input shaft 20 as by a wedge-type coupling or a key connection.

) Each of the rotors 24-25 has a non-ferrous mounting disc 42 backed by a
ferrous backing disc 43, preferably of mild steel. The mounting discs 42 may be
aluminum or a suitable non-magnetic composite, and each is formed with a set of
equally spaced rectangular cutouts 44 arranged in a circle and receiving a respective
set of permanent magnets 46 seated against the respective backing disc 43. Adjacent
magnets have their polarities reversed. The magnets 46 are spaced by air gaps 48-48"
from the conductor rings 28-29 of the conductor rotor unit 22.

Preferably the disc 34 is formed with ventilation holes 47 to assist in the
circulation of air through the ventilation gap 37 and the air gap 48 for cooling the
conductor ring 29. Cooling air for the conductor ring 28 is free to enter the air gap 48

from the clearance space 40. The conductor rotors may also be provided with a



way of the ventilation space 37 and/or ventilation holes 47 or WEQ Qtedﬂmg
49a may not be required for all applications in which case the "backirng
ring 32 would be mounted on the disc 34 or the conductor ring 28 could be
mounted directly on the disc 34 which thereupon could serve as the ferrous
backi ng for the conductor ring 28 rather than the backing ring 32. In
accordance with the present invention the rotors 24-25 are nounted so as to
r ot at ectew-umiward wiahhringedd (Figutre Hhgires@itirgndudtiple bladexelementsafaaty e
relative to one another in opposite axial directions for adjustnment of the
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rotors 24-25 could be slide-mounted on the output shaft 21 rather than on the pins
51. |

Push-pull means is provided to move the rotors 24-25 axially in unison along
the rotary axis of the splined output shaft 21 in opposite directions to vary the width
of the air gaps 48-48’. The push-pull means may comprise a first push-pull
mechanism extending through the opening 40 for axially moving the rotor 25, and a
second push-pull mechanism extending between the magnet rotors for moving the
rotor 24 responsive to movement of the rotor 25 by the first mechanism. In the
illustrated embodiment the second mechanism includes the fifth rotor 52 and related
pins 51.

The fifth rotor 52 can be generally square-shaped in elevation providing four
outer edge faces 52a, each of which has a central ear 53 projecting radially therefrom.
These ears 53 are formed with threaded radial bores extending toward the shaft 21
from their outer ends to receive shoulder bolts 54 on which bearings 55 are sleeved.
The bearings 55 receive center hub portions of swing units 56 each having a pair of

swing arms with cam slots 57 formed adjacent their outer ends. These cam slots each



the fifth rotor 52 fromthe nounting disc 42 of the respective nmagnet
rotor. The blocks 60 may be nounted on the discs 42 by a pair of Jc@igC 2003
screws 60a. Wien the rotors 24-25 are retracted the maxi num axi al di stance
fromthe conductor rotors 26- 27 as shown in Figure 1, a respective pair of
the bl ocks 61 extends on opposite si d@s of each of the ears 53 of the
firth rotor 52 so that the swng units 56 will then be coplanar with the
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push on the rotor 25. Likewise, when the rotor 25 is pulled toward the conductor
rotor 27 is narrow the width of the air gap 48, the swing units 56 will responsively
swing on the bolts 54 so that their ends will swing away from the fifth rotor 52,
thereby causing the rotor 25 to be pushed toward the conductor rotor 26 and narrow

) the air gap 48 in correspondence with the narrowing of the air gap 48'."

Pushing and pulling of the rotor 25 to vary the width of the air gaps 48-48 is
preferably accomplished by using a barrel cam 61 which has an inner barrel element
62 overlapped by an outer barrel element 63. The inner element 62 is mounted by a
bearing unit 64 on the output shaft 21 and the outer element 63 has a neck portion
63a which has clearance with the output shaft 21 and carries a thrust bearing 65
which has its outer race seated in the inner radial end of rotor 25. A bearing cap 66
secured by screws 67 to the disc of the magnet rotor 25 holds the thrust bearing 65
and a seal 68 in position. The inner barrel 62 has a set of cam rollers 70 which project
radially outward into curved cam slots 71 in the outer barrel 63. Turning of the

outer barrel 63 is prevented by a yoke 72 (Figure 7) having its arms 72a pivotally



barrel fromstuds 74 nmounted in the yoke arnms. The yol k 72 has m%ai I COEUU:‘%
bottom legs 72b fornmed with oversized holes 75 receiving camr Ieng 7
-nounted on studs projecting outwardly froma stationary nounting bl
77. An actuator arm 78 projects outwa%dly fromthe inner barrel 62 and is
turned in any suitable manner to confrol the air gaps 48, 48 . Turni
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selective movement of the actuator arm 78 results in varying the air gaps 48, 48’, and
thereby varies the output speed of the magnetic coupler. The actuator arm 78, may,
for example, be connected by a link 78a to a stationary electric rotary positioner
which is controlled by a process controller. If, for example, the load is a pump
whose flow output is to be controlled, a measuring device in the output stream feeds
the output data to the process controller which then signals the rotary positioner for
the required rotary movement of the actuator arm 78 to properly adjust the output
speed of the magnet coupler.

Preferably, the output shaft 21, rather than being the actual input shaft of the
load, is an add-on shaft section as shown in Figure 1. This add-on section 21 is
connected at a necked end portion 21a to the fifth rotor 52 via a round end plate 80
which covers the inner end face of the add-on section 21 and a hub portion 52a of the
fifth rotor 52. Sets 82, 83 of bolts connect the end plate 80 to the shaft 21 and fifth
rotor hub 52a.

The shaft 21 expands from the necked portion 2la to an infermedia’ce

cylindrical portion receiving the bearing 64, and then is formed with an annular

t he



shoul der 21c agai nst which the outer end of the inner race of the bﬁﬁr ﬂﬂ
64 is seated. Endw se of the shoul der 21c the output shaft 21 ar
cylindrical termnal portion 21d receiving a bearing seal 84 and a hub
conponent 86a of coupler 86. The coupler has a conpl enenting adapter hub
conmponent 86b with a neck 86c¢c sized t recei ve the actual input shaft 21
of the | oad. A wedge-type squeeze unit 87 is  sleeved on the coupl er neck
86¢ t shdwldes 21 ¢ hgainet whinl e Bbet end héthehinher Rie of eh@ba&iilvg 64 tiosdatedht eni ng
of screws 89. The hub nts 86a, gb of the coupler secur ed
toget ﬁedee 9é1the seaukﬁaﬁgg) préshalt 31 hatian PR #lcgef@mw b1 py

ann d pl.ate 90 secure y 1, 92 of toth r end
face. BpHigh 2 eiifing g 3%%%&66%3 gt B eombonens Sl ot Bes 4l 67
can aké&}:ﬁ@? H4§ &Ccdih le?ﬂéﬂt#%&di eWHlﬂE dRpoth: HEbL RitReL HEG Bbc ki2elitg shaft
20. The ‘descri bed a range |ncorporat|%g t he sha%t section 21 an
coupl ssceBte thmlgerual tinpos shhfte2l cfedtsd load. Nt Nddgﬁtyﬁé@l&ekh&rﬁﬁ@ﬁeisl C
coupl i ng of the present invention wthout novin e load and its rel ated
i nput sleeegd opitheconnler preckdomin éorce ditdhe couplen e é@ the shefs 21 sepsponsive

Cor ule EERRRHEE 91 SRTAOY nate BHEPratoRestt e oo SRATHEIE HEHS ot or s
with &cuf@'t&og&h@f %Y‘%cﬁfs 83‘%&&%&&1}9&% fix&d B9ltRe Qﬁédlft %e&fl%ﬂ%rt%; otors

and conducto roto shown 1 n Firgure 8, this nee e sat’isfied by

pr ovi ahm.gaﬂeﬁdqﬂad: Ypsacured bysgtsedl, 9Rtaitdlienotthe oatdriid ﬁ&afdf thexheftdi ng
the conductor rotor unit to present an additional pair of conductor
r ot orsectigndandtnethe; hgbcmnmnqrﬁe%mgn“etsqn@@@ ynitnB87 ¢am aso theeuped s wi t h

Jth di t f th f t t b
pughc%?rﬁ'ir]‘ﬁs 5 |n Jﬁri‘ra?g“’f%%é cﬂlge[':ﬂ?%ﬁdﬂ%f‘oﬁhﬁ (?ﬁl ;o?orngggecomrjac?gf r)c/)t gr

whi ch are TH@@{EQ&I%?} éﬁﬁ%ﬂ érﬂ%nii Wf?:o g&%ﬁ&%@k‘ﬂéﬁ@ﬂ %&Fﬁlepgé he
rod. In the Figure 8 enb |rrent re Ing parts to t | r'st descri bed
enbodnaked ithpussiblecto @sﬂynnstaﬂ eamnbeé Etheﬂn&grm‘lmcaipﬂmgTbé thd plrésesect i on
21 has been elongated and is designated 121. The two pairs of rotors have

been R¥EREGN Vilih@qtzeoaﬁtg thejoad mndyy rqlweddapvte%hm /Y the PTG BYAYEE have
been d# gh d 252 Spaced by air gaps fromthe rotors 224 and 225
are ¢ONductOf Fotors 226-227. Conductor rotors 126 and 227 have in common

?2? Lg zg ggtrcs{déi;n@a ?ﬁcaftiﬁ%gstd;fggé a'i?‘(?vseg&%cglr thathi Aaecb@to pebeidelthe rediiged! ement
torque transfer from the input shaft 20 to the output shaft 21 using rotors with a
smaller diameter than possible with single pairs of magnet rotors and conductor
rotors. As shown in Figure 8, this need may be satisfied by providing a second pair
of magnet rotors on the output shaft, extending the conductor rotor unit to present
an additional pair of conductor rotors, and connecting one of the magnet rotors in
one of the pairs with the corresponding magnet rotor of the other pair of magnet
rotors by a push-pull rod passing freely through the fifth rotor and conductor rotor
which are located between the two magnet rotors coupled together by the rod.

In the Figure 8 embodiment, corresponding parts to the first described
embodiment have been given the same reference numerals. The shaft section 21 has
been elongated and is designated 121. The two pairs of rotors have been marked
124-125 and 224-225, and the corresponding fifth rotors have been marked 152 and
252. Spaced by air gaps from the rotors 224 and 225 are conductor rotors 226-227.

Conductor rotors 126 and 227 have in common a mild steel ring 232 functioning as a

backing for conductor ring element 128 of conductor rotor 126 and also for



0 9 DEC 2003 conductor ring element 229 of conductor rotor 227. Conductor
rings 129 and 228 are backed by ferrous rings 133 and 134, respB& D& v003
The latter is connected to hub 136 nounted on shaft 20. The four conductor
rotors are held in properly aligned reglation by an array of bolts 138
passi ng through tubul ar spacers 139-139' Two fifth rotors "152 and 252 are
fixed on the shaft 121 so as to be m dwa bet ween conductor el enents 129,
132 amendagor 2i2g, elament B2 ef conduciperafend?’al Condudtoytingsildf aad 328tare r ot or

52 angeﬁgeiﬁzﬂ?%%uszﬁtag%# Ou@ 1%3#%33%?%%&2 %ﬁ%%%ﬁlég qﬁ%&d i%Egﬁﬁlg fe 05?' r
|
‘;aiira%@%t‘?%%@h%%ﬁlﬁ%%“ﬁ%%%oﬂ#ﬂé@ér*?oés Rhdidin BopEY AflEnad oy €0

153" b ntd}eay@mﬂtslﬁa% bugR kebulensbidess Mesippul | rods are threaded

into the rotor 225 an eir outer end they pass through the rotor 125
and are hellwvad fifthi noédrerQaam@riSZtarerfeted by the shaft 131 smnapto begnid@ay |t

Wil pparent that en se t of rotor 125 wi |l be duplicated by
the r laveeznzsorsfglqkas/ &mr%ri%é HEQ 2%52 QOOTf‘eDhi%@V | SAENCBPBREHL i s
dupI| Vv 4 4 t he
ot of o pRboh BE A GiPF e ehOEhir Rar L sbEOoRr SOMA RN Suli Bhedhepea.
Al t hougBeRobe Eéﬁfﬁrfcﬁérs 1243@25 959@412&6 alrﬁdaa’aﬂmaa%@ﬁf&pw%%msm&%her by
push-pull rods rather than the rotors 125 and d 225 bei ng coupl ed toget her.
Fr om foue fleamgoe rpeningd 153 spaaph rmidwiae dettwaen itsl ghideghodpédi farcfree

enbodi ment s of t he 'nvention have hee descrlb d herejn for purposes of
iIIusP‘%S&ﬁg%ﬁ pushipstisrodsntls j Thase spds ﬁﬁy @erﬁs tom@en%&ﬁ%gmromthe

R Bﬂﬁﬁ‘%ﬂ”%d%%g Ao RO e 2%
COUp| Ald aPIRt Sufed end BlRGY asBQHfd?fgmﬂe' rfofér T8 Ad/ afhald i B/ FhtibRL OF
nount ed on said shaft and havi ng slide pins projecting
thereto by a pair of snap rings 301.

It will apparent that endwise movement of the rotor 125 will be duphcated by
the rotor 225 by way of the push-pull rods 300. This endwise movement is
duplicated in the reverse direction by rotors 124 and 224 by way of the action of the
swing units 56 and related parts as previously described. Although not preferred,
the rotors 124 and 224 can be coupled together by push-pull rods rather than the
rotors 125 and 225 being coupled together.

From the foregoing it will be appreciated that, although specific embodiments
of the invention have been described herein for purposes of illustration, various
modifications may be made without deviating from the spirit and scope of the

invention. Accordingly, the invention is not limited except as by the appended

claims.



oppositely fromsaid rotor in parallel spaced relation to said ay§; DEQD?[]EB
outer rotors slide-nounted on said slide pins at opposite sides of sail
central rotor; and swing units swi ng-nmounted on said central rotor and each
havi ng opposite end portions pivotal Irglconnect ed by slide connections to
respective of said outer rotors so t axi al nmovenent of one of said outer
rotors in a selected direction results in an endw se novenent of the other
one JfLAIMS: outer rotors in a direction opposite to said selected
direction. A coupler according to claim1, in which said outer rotors each
contain a permanent magnet with a pole facing outwardly away fromthe

ot hera_sai dA#‘mﬂél'C‘f’Al‘ﬂﬁgl#@g?r according to claim2, in which said magnet is

backed by a ferrous A coupl er according to claim1, in which said
outer rot ogg;hgﬁmvﬁqglgﬁrﬁ@tﬁ@tax%; magnet s each having an outwardly facing
pole. A coupler according to Claim4, in which said magnets are backed by a
ferrous mentmntral Aratonphennterk @ndsaigl shafhnynd rtervihg cdlalempids tprofecting whi ch
each said slide _connectjons between said gpposite end portions of said

sw ng uni t SPRA%teRfrpm saidgoteningparalehsnaced selatiende saiddds:r ol | er working in
said slot.,9 V DEC 2003 A coupl.er according.to any one of.clgins.,1 to 6,
TR whi ch S8 SPhEOTR el raS SR e BERTN BinCal BbelRf: Bla o

l'ongi t udi nadntEATolsr; ahdsavbis %@swﬁ@-ﬁ%un@é&%ﬂ%‘aﬁ{ cé&&?ﬂrﬂitﬁﬂ ah@ Ay one of
clainms | to 7, in which salg central rotor has radially projecting ears at
a peri pherkavihgsappositnendl| portioms, pirotalbaicdnsedtad byuslitle @réestibig-tgount ed
at outer ends of said ears on radially extending bolts threaded into said
ears. A coifspestivecebpsaidnguies retarms mosthat i mevenieat @ftane pbsaidsonteve bl ock

) | ' [ id al id i [ havi
et raot o oaeiira R R 0uR TR o 8livios Wbt UR hetitea) ©

rotor of said outer rotors in a direction opposite to said selected direction.

2, A coupler according to claim 1, in which said outer rotors each contain a

permanent magnet with a pole facing outwardly away from the other said

rotor.

3. A coupler according to claim 2, in which said magnet is backed by a ferrous
member.

4. A coupler according to claim 1, in which said outer rotors each contain a set of

magnets each having an outwardly facing pole.

5. A coupler according to claim 4, in which said magnets are backed by a ferrous
member.
6. A coupler according to any one of claims 1 to 5, in which each said slide

connections between said opposite end portions of said swing units and said

- outer rotors comprises a slot and a roller working in said slot.



adj acent to opposite side edges of said ears, said block elenenbs
containing part of said slide connections. 10. A coupler accor. i&uﬂﬁ@oZEBy
one of clains 1 to 8, in which said outer rotors have bl ock el enents
projecting toward said central rotor and containing part of said slide
connections. 11. A coupler according ¥b claim 10, in which said swing units
have a retracted position in which said swng units and said bl ock

el enefft s arecowpledaedordirigto 818y 6ne ©f tlads 1ab®, in dFcih axigl s@ﬁn%xﬁlﬁl)éjﬁﬂe
position at which said swng units extend at acute angles wth a pl ane of
sai d cent r swWingtoeunted omsacuptrdsal mtooatiargngiudirel ehferi of sdid cdwisg d
outer rotors.are magnet rotors containing permanent nmagnets, and in which
sai d rragnef‘mi'tﬁtors are spaced by air gaps from conductor rotors containing
el ectroconductive el enents, said conductor rotors being connected together
and nounted on a second shaft having a second rotary axis aligned with

sai d 8irst A eb@plér akédrding ABaRPATE SURIRER1ACPUA! &hic@loéﬁ?ﬁic%h ﬂoﬁ:l}af t

having a first rotary axis; a Central rotor nounted on the shaft and
havi ng sl i Hes padislly popjecting) gamsppaspariphery b saitdhential estorrandsdidlshahgs paced
relation to the axis; and t outer rotors slide-nmounted on the slide pins

at opposi t BNE$ gEssymgr-meuded ahputesends ofpaid sarsgn sadiady sxternsling poltsunt ed

on the ce ) ecﬁﬁ{tBrsaﬁpgarsaCh has opposite end portions pivotally
connected by sTide “connections to respective of the outer rotors so that

axi al nmovenent of one of the outer rotors in a selected direction results
in an endw se novenent of the other one of the outer rotors in a direction
. opposi-te tA toepkel acpedingi teataion.8, Angwhich said outer rotors have block

elements projecting toward said central rotor, said swing units having a
retracted position in which said block elements nest with said central rotor
adjacent to opposite side edges of said ears, said block elements containing

part of said slide connections.

10. A coupler according to any one of claims 1 to 8, in which said outer rotors
have block elements projecting toward said central rotor and containing part

of said slide connections.

11. A coupler according to claim 10, in which said swing units have a retracted
position in which said swing units and said block elements are coplanar with
said central rotor, and have an extended position at which said swing units

extend at acute angles with a plane of said central rotor.

12. A coupler according to claim 1, in which said outer rotors are magnet rotors
containing permanent magnets, and in which said magnet rotors are spaced
by air gaps from conductor rotors containing electroconductive elements, said
conductor rotors being connected together and mounted on a second shaft

having a second rotary axis aligned with said first rotary axis.





