6 9 DEC 2003 COUPLER TECHNI CAL FI ELD This present invention r@l&Gt3E 2603
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 I Mre 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
coul ﬁ@ﬁdﬁcfﬁ aﬁllf% provi de only the needed power, a significant
reduct i on This et iHOBIGoNEated &5 lef‘_s'e&C ’ II?ERJI Sﬁﬁ%dﬂgr | V&S

(VSD s) have been devel oped in the orm of el ectronic vVi'ces Tef™ mat.ch

ot oromspgleaft spadedaby aeqairrgxp from a gicurd roRR! b Ahbeer s‘haEtY PTRE!sedGik
rectifies incomng AC voltage and current into DC, then jnverts the DC

back TOPIARaY have @ f@ré?\éﬁbavléﬁd @Eﬁ@tlmdmﬁu@:qwnltynenfhm&un@ptbe/dxbdaagﬂ and
freq I.s_determ ned b tual needs  a Is set automatically
by a%ga}"}%%t&ma ‘?‘8&‘8-‘? ‘BS‘?\‘/%R @‘5 first grotOre Mot gagtic s theyiavertien al | y
been r@gt@gqgedag,hgfgwtnt@@,hﬁ@ ve not been used extensi ver for energy

savi ngs S been repofgit*ﬁ% 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

vsD PAGKRERPVAL $0 FhEINVEAOHNEI , will automatical ly maintain the speed

of thelo r.eset spe stheloadre uirenents van,, and will not
require nnlgd\gﬁ%coa q{mc')sf a{%g @9 agﬁggﬂ o drive fans, bqowers, pumps and

compressors. It has been recognized that when these motors are operated at full
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 energy 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



el ectric notor or adjustnent of the input voltage or frequency. furt
object is to provide a coupling which will function in gl aceyoﬂ%ﬂﬁ&aﬁd’?”
wi t hout overheating. In ny prior Patent 5,477,094 there is shown a magnetic
coupler in which a mnmagnet rotor unit,is straddled by two conductor rotors
whi ch are connected together to rotﬁe as a conductor rotor unit on one
shaft while the magnet rotor unit is nounted to rotate on a second shaft.
The melguétic mattor ouadjustrasntokide inpupephagrear frequenat sAdprthay ebijegf tshtat hei r

opposi te pol es spaced_by air _gaps fromferrous; backed el ectroconductive
ri ngs PAe %Wq%‘b’@&yh ‘O’Eﬁ Bngtiog in @ﬁfc‘?fz)\?éjlrs)c?t‘@’r OULRYEANFHNGf  one of

the two shafts results, | rmd'o . er_shat. nethG tion
wi thout t ‘ér"&ytf’éff?#gf’%tﬁ?pé’r et 4ntglgﬁ%%ﬁt g@?&%ganr%leaé_hl%g% ‘%é?mr%glg' %‘gdg%afts.
M/ prigRfoRREEIRE uRlifio stadell QP BY tivBRoRanERRroRrs WAVt R drd ¥éhrideaiElogethié& S

rat her ‘han a single magnet Totor unit, with each nmagnet rotor "having a

r espetsd irveataeds afconpetanestor maghetns oppabhaft bshilenthel magapt rotom uvnd f t he
el ectroconductive el enents presented by the conductor rot otrs. The two
magnemewited do aptate ena ssronghahabl eThe magnet sotos WHEhahs P! BEINARN S pr i ng
bi ased apart The esgn, i.nventi.on therefor rovides upl er V] a
aha ¢ ARy AaRERL Al heif YPRRrRE PhleERe o o] slor iR it and
havi ngleéhioégmﬁﬁ&ﬁzewmg@ﬁ{dlﬁ&ed RPRIpE&IVE bff AIB ddMRIUCBSOFotr3. MRtaLibAl ospaced
relation to the axis;~and two outer rotors slide-nounted on the slide pins

at oppas of ehetwieshafts idsalis énrorltionaifahe offive shiaftrisy maginetc actdors wiitteputount ed
on the central rotor and each has opposjte end portions pivotally

&.)connethE’éG bginganydireetmechanien] copneetigebetwaendheshaftyut er rotors so that

axial nov nt. of on f the outer rotors i,n _a selected directiopn results

in an end pnﬂf)?@%ﬁﬁta%& é‘tsﬁlé’s%ﬁ ﬁgrm&ﬁ%pto?f ‘E%"é“%fﬁ” rMPeYors ?ﬁ’rﬁ rgﬂb‘irr ection
OPPOSian 4 Qi € gﬁ%ﬁ%%r thtpwiﬂp@achmﬁ\%aﬂe% Bbtok UM Gaes eCRALG N a

per manent ma a pole facing outwardly away from the other said
r ot or pednandritenagyste spaceyl e abadkgap bypmaoné ef thrideceodrerductivie ebannentsr ot or s
may each contain_a set_ of rrg&nets ach having an outwardly facing pole,

O

and tReespakpteby theycopelusknediony dheebre fBagRsiHEtorsEathaxIally JBO¥BHAECt i on
bet wegh, thetPBROZAS P I RL EHARS tRsehipadM N9 units and the outer

The present invention therefore provides coupler having a shaft having a first

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



rotors has a slot and a roller working in that slot. The swing units _m ?
swi ng- nmounted on the central rotor at a |ongitudinal center of &BeDEWiﬂg

units. The central 0 9 DEC 2003 rotor nay have radially projecting ears at
a periphery of the central rotor. The swing units may be sw ng-nounted at
outer ends of the ears on radially edending bolts threaded into the ears.

"Preferably, the outer rotors have block elenents projecting toward the

—

cent r abtor@h&Y haté saiinlie w@b&@%a&ﬂsfm agperiphieey of iRl cantadofasiTheaving  whi ch
the bl ock el ements nest with the central rotor adjacent to opposite side
edges unigs mhp heaswsingrimeuptest kt ehtareands efothea¢ars mn prrkinllp fextansling ibgdts
connections. .The outer of or have bl ock el s.projecting,.toward
the céheRgrd rlst%izhea?ﬂfscﬁﬁﬁéﬁrﬁ@mg%pavteraptqrﬁﬁi%ﬂe?@gg‘% SHTBERS FHOIHRE S ng
units ' ed Sirt Q0: | i t S\ it ’ -ne bl ock
el ene F\é‘gxﬁdr]g“%gggﬂ.‘%%fa%&%}'_t hAg'ﬁeghE:ee%?lrdﬁn uf%{?cﬁi Qy I{a%{'r?{g %ﬂg\ggmg%?eé?sgﬁ%éég

posi t kaficlRtheBloeR dléifeftd @t With thefern@Rd raforadja@n@REloppodité Bideadpeane of
the central rotor. The outer rotors may be nagnet rotorsS containing

per mantthe aagn dhes blarkdelements cintainingrpanieof the slide aopnegmeed The autergaps
from conductor robors cont ai ni ng el ectrocaonductive_el enents, the conductor

r ot or OtBES MY hevmBlackelesgrisniolestingiowvarddthsrential aatar aheentplingg a

second_r.ot hS aligned wi-ih the first rotary axis. BRILE ESCRI PTI ON

o DR SH0E ekl by i) Wil i Beve X sfap R oo fBoai men
of thghidlyedt XY A thed bR el @inen 8@k P Thh&NwatHl thek&lirasrokdidi cat ed
by line 1-1 in gure 5; Figure 2 is a perspective view of the first

ermbodame htaveianfodenddibpositiduct ovhich she swing) dnith ewtergl ahacwe anglkes veidhust i ng

)mschani m ext ended so .t hat thg rotors are in a narrow air gap position;

Fi gura Plang of theageniral 1okes r ddiSoriaiel JotersPmgur ee snagneffators fntainingan vi ew

l'i ke Fi , i . ' J, LAS i d so that

the. rirapRtgmibhelt by WiRyAich GRATELE IR, ar RN B SEAACHEN

sect | @irluctbevotbakestamihg $lcticR8ndictive Blefnchts, thEl @idRictor rotors being
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;



Figure 6 is an end view of the left hand rotor as viewed | ooki ng goQEl;ezggg,
right in Figure 1 and with the magnets renoved; 0 9 DEC 2003 Figur s a
perspective view showi ng the barrel cam nechanism and related fork; Figure
8 is a longitudinal sectional view of a second enbodi nrent shown in. a wde
air gap position; and Figure 9 is a ﬂerspective view of one of the fan
rings. DETAIL DESCRI PTI ON OF THE I NVENTION Referring to the draw ngs,

coaxi al i nF%ur%mjis%llbélﬁpeah&f\tiSan ake barfelioiradntdtergan ad mighect or
rotor unit and a pair of rotors 24-25 which may be nmagnetic. The
condubards rotor unit has two axially spaced conductor rotors 26-27 having
respective_condyctor_ rings, 28-29 faging toward one other and fornmed from
a non-f er r BigIRe 4 kangmuﬂmfﬁisgﬁh@? ot W&@%ﬁ&@&lﬁ@?@%%&ﬁwﬁn Bper .

These_ .gonduct or I.i.ngs -29 are nounted as by screws on respective backing
ri ngswé‘ggﬁ%ga O#lgg’e erably are mld steel. The conductor rotor unit 22

al so i ncl uggs.rd origh ersﬁé&ﬁe%ﬁ@#@h@@fbﬂefh@iﬂiﬁ%§5_ on a hub 36 and spaced
axially fromthe conductor rotor 28 by a ventilTation gap 37. The backi ng

rings 32-33 are connected together and to the disc 34 in axially spaced

rel ation bmets of bolts 38-38' threaded into spacer sleeves 39-39
| ocat PETALRESRIBFIGNOR A5 INKENIH®Nmgnet rotors 24-25. Conductor rotor

27 is sepgrated fromthe output shaft{ .21 by a nul a eanhajjce _space 40.
The hub’ seRPerifg iT hcolrile cRaRel Bbal il S She S RtE s 2

key CORR@Ed therebAGCHdURS FROPIAItDS-#Arl BFRiroNRItofsLI4-08 SvIBH FhiP Gedi SC 42
backed by a ferrous backing disc 43, preféerably of mld steel. The

mount magnetis.c ¥hé2coralucher retbrmintiuasotwa asiallyaspared arondmghat ratoro2fpaTi t e,

) and each is formed with a set of _equally spaced rectangular cutquts 44
ar r anEng Fespective|congdrgtor dags A8y cw&%&&rﬁme %nﬂtil& %@?ﬁﬁﬁ@% Qfgnet s

20 258 AT el SRS SRR GoMe, o 36 Dopp B B2

fr om dhRIBRAIHRESBLINSIE Rdudledhs bRSsceaRs wrl Rspe@IV badlihg 22ngs 32-33
which preferably are mild steel. The conductor rotor unit 22 also includes a rotor
disc 34 mounted by bolts 35 on a hub 36 and spaced axially from the conductor rotor
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



Preferably the disc 34 is forned with ventilation holes 47 to a%sgngg:nz[m@e
circulation of air through the ventilation gap 37 and the air gap 4 or
cooling the conductor ring 29. Cooling air for the conductor ring 28 is
free to enter the air gap 48 fromthe clearance space 40. The conduct or
rotors may al so be provided with a 1]¥ 9 DEC 2003 screw nounted fan ring 49
(Figure 9) presenting nultiple blade elements 49a to increase the air flow
adj acentevt-neowtted uanoringi 48 ¢Fignre 28 preserdiny mmgtiple blaslet eleheentsiriidar &4 ood
that providing added ventilation for cooling of the conductor ring 28 by
way ofingrease; thr ritaflpwnadisgert e serdusitor sings| A infarotedlingz dt is 4@ e ades

T T oo ot M i S0 L ARSI S DR S 2R 1Y e
Ut S S BIABdlet b AN BB UL B BoRRof o oS

accor ganeguibbd fox ﬁll@aﬁpﬁﬁﬂﬁkﬁné inv@hidhdast e balkons ridg-25wautd Beunbedtesd as to
rotate in unison with the output shaft 21 and also be axially noveable
r el at ionetheodisn@4 antheeonductopping 2& canldabe dhoentedodisedtly oadihesdiserd4 of t he

air gaps 48-48'. To this end he rotors ,24-25 are preferahl | i de- mount ed
by b ottir SherguBAn SRR Seraedis e Teraus barinedar B sBirbichon nok ZBgbert and
gui de 4pj i\NS project in opposite axial directions froma
fiftht%ﬁ%}eq#fkﬁggﬁggg' nounted on the output shaft 21 m dway between the

conduct or T B&ford@ndPwistheprabdr ifivéritich e roREe TeIN5, ark ifouhddosas?dy 25
could be slide-nmounted on the output shaft 21 rather than on the pins 51.

3 Push- pathte imeamison sviph the detputshafidd aridealsobergiatly-meveallairelative tarireon
I [ f..th [ haft 21 | it
G ¢ ecnether i opRbsite RahHHER OB tor Rasegh 6 MEping P HEELSS HF enbans
. . _ | . H 1 N i 40
55, 25815 UL e EIOAPR DL 3 & PHER AR o

may c
f or a%ggﬁy nmovi ng second pu ani sm

ext engbibrizesfesibireiontdigiort ahdrguitie fpii® ¥l ngHebe pinsop ject4nr sRepise ve to
nmovenent of the rotor 2561’% the first mechanism In the illustrated
enbodaxiehtdirestionedoman aetifthnrater iXdcwldds it maonntedhon gher ostpwinghafe |2t ed

midway between the conductor rings 28-29. As an alternative arrangement, the
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



pins 51. The fifth rotor 52 can be generally square-shaped in el evation
providing four outer edge faces 52a, each of which has a cgntrawge@EC5gm3
projecting radially therefrom. These ears 53 are formed with threaded
radi al bores extending toward the shaft 21 fromtheir outer ends to
recei ve shoul der bolts 54 on which be@rings 55 are sl eeved. The bearings
55 receive center hub portions of swing units 56 each having a pair of

SW ng raceivew tdm dallowepisll&758 5 tRdk aHERSE N Eabh 951058 gfojéag%u%‘f-aﬁz cam
slots each 0 9 DEC 2003 receive a camfollower roller 58°'to track therein.

Each dermer megmping) stad $9ovbinhrislbgcurtd dmaaesmactive iiockt tipfafettiigctowsrd ecur ed
inar sp% tive ogk 60 projecting.toward the fifth rotor 52 fromthe
mount itAQ le:‘ 60992%% ToRe the snamting discyhe of the gesperhize Vrﬁamﬁrcaor.nﬂwoem e
nmount ' | 7. 0f screws, 60a. en { rotqrs -
are r%??‘g{cgtéed&ﬁ} eﬁ%(ﬁﬁnﬁ%f% gfe. ‘gllsg? ég?& 3 Path YR STaNE (- M&% 27
as sheuvtors R4E50egetractdd thE RS EMRAGL] cﬁétahk@g!ahpﬁﬁ@ccﬁéd&géﬁ&%ﬁg@?_
opposite sides of each of the ears 53 of the firth rotor so tha t he
swi ng2dmistsho6r i Figurb@na bespectipk g ofihietblodie 61 HittndobATopposas se@wn i n
Figures 4-5. This congact arrangenment assists in mnimzing the length of

t he CBESP%IP .Of\Fy\f-‘ [farhe3 ek dbeifgEly Totar 3240 thak the swinganuits 56| wilk therHeer

arran L1l arent.+4 hat, when the rot _is pushed away fromthe
conduc@gﬁ'raﬂ%léw&ﬂ g.'f 6@8 P ogrsgta%seS}f%‘@n\M‘ {HHIGF 4‘['051 e@%srcoﬁﬁliﬁq@m:a;’cg’i’g‘f'ﬁw ng ;
units tg\dill\hfhﬁﬁmﬁgwee]@ﬁ | ¥PtheQdupidle center bolts 54 so that their ends
w | | Esiﬁﬁsng tovf/ard t he fiftﬁmrotore 5§l.pt1Dur| ng this sw nging novenent the
rol | ers 58Withdke idestriieeds slottedSiodkenarth amdifollowaesolkitaraatodfientit! RSUl t

Jthe rotor 24 js pylled toward the fifth rotor 52, thereby increasing the
Wi dt haplaﬁrepﬁéhaq Wti&élpaﬁsrq’fer 2Reisspghesk away faent the wpnductof rote 27 togap 48

is i . t he, r.ot 25, L i se, when.the rotor 25 is
ol | ECFERE AR o RHE AR A8 RS Fuite svte i WL roa RTINS HIEOLPR gap
48", ihaeechvr Ity that Wdit en@SRIMEWSE Yows @ B tHer BS! Binnde fQst hat

their ends will swing away fromthe fifth rotor 52, ~thereby cauding t he
r ot orsveiBiging brovsus¢rddhe oebers S8hteadoimdiihetsbots 5Bttowa?d theid intarrrend adi@sai r gap

A8 i ' he nayrowing of the air gap 48.
48 | b fesult™ eor%(ggrnff iSV\le.tllTEC{ towarc{ thev%if rotor 52, thereb}g ir?creasing the width

of the air gap 48 to the same extent as the width of the air gap 48’ is increased by the

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



Pushing and pulling of the rotor 25 to vary the wdth of the air %agi 003
48-48' is preferably acconplished by using a barrel cam 61 whi c[Il1 h Ca?n

i nner barrel elenment 62 overlapped by an outer barrel elenent 63. The

i nner elenent 62 is nounted by a bea%i ng unit 64 on the output shaft 21
and the outer elenent 63 has a neck pbrtion 63a which has clearance with
the output shaft 21 and carries a thrust bearing 65 which has its outer
race smanedednadjaeeritrtheir cwet ehde by mileroextendbg ihtbdalend3 daghé®utsecur ed
by screws 67 to the disc of the magnet rotor 25 holds the thrust bearing 65

and a kgl fpem; uds Jhmeuntednia thengekg)arme The yalk 72 hasia gritcaf bottem ers 70
whi ch 0LQC radi all yv._out war.d ;i n curved camslots, 71 in the oyter

bar r o1 B 25t E v Py 2p risetSe ERTr AR Ve ey Sratids

( Fi gurfoirtila\gutdakd %ﬁsa&gﬁm%%% 20011) connected adj acent
their P%S@e:r gnds by lﬁ’m | ers exten inghihir?{‘gbg% es 73 in the outer Dbarrel
from st uds Ax acwuandealn 78 tprejeykautarardly froen e ané2bharel 62 pAlris Gfrreel t om

| egs 72b formed with oversized holes 75 receiving camrollers 76 -nounted

on st dagnygusiabla magnettaesnirgl thesir gaps 48,i48nal yrmiogwfithe inneydtarrel. 62an
e e AR AL B HGP S, R Sk S e D o B b
i nner phaky ?3 g‘ﬁ%or@)«reafbt BQeﬁem&é@ﬂ?&éﬂﬁ&BfleﬂsWﬂﬂ%‘g 'céﬁcélbi;%%lﬁ\%ﬁ&?&éal%”d"“ S€

novement o outer arr responsive to novenent o e camrollers

70 i ncohwwrad tol give this weiulh ale holest7uiredhé Golteiegs TDB 4ressdfficieRlly hol es
75 in the yoke legs 72b are sufficiently oversized relative to the'rollers

.76 toopersiged reletive tu thetpllons i $e pesminhhet regined endyvise mdayeament of3thes t he

' 3yoke 72 S\%ég?é6§es nsi¥e 50 such rmverrentt. Endwi se noyenent of the outer
bar r ePUE3 5 506 KOFR &2 SHIRES TSSRAPFING 1@ 8YCh Bio¥sME®nondi ngl y push or
pul I the : ' , ' L0 I
Endui s6 ot on 5t T ericht B RUREOLARSFE dEE b P RULEE elifg s
r espotws cuerespendinighn pafsht dre puticfer margneunotar B aksl befdreodescribetl] ehis 59,
Thus, selective novement of the actuator arm 78 results in_varyi n% the air

(4

gaps wsultagn equpd endwesepyotian pbdhe indherurgpar 24 jaddestprasiterdigedtiarcbyoupl er .
l[] gt ?%éﬁﬁ?%l%&Fgé%rggbp O{g;}(lgl/e 6%@%@?%&133'11%%5 %9 ! ?&%xggr t%Xllé"rssl '5§'k 'Izlggs,t 0 a
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



which is controlled by a process controller. If, for exanple, the lﬁﬁg é[ﬁ] a
punp whose flow output is to be controlled, a neasuring device Y 3
out put streamfeeds the output data to the process controller which then
signals the rotary positioner for the required rotary novenent of the
actuator arm 78 to properly adjust t out put speed of the nagnet coupler.
Preferably, the output shaft 21, rather than being the actual input shaft
of t hehotleled 21¢ sgainsawdidntheafter emd bf the inses rrarofithe Beapimg 64 is hited.add- on

sectign 21 is onnect ed at necked en ortion 2la to the fifth rotor 52
via aFndurge é’uﬁdﬁﬁlshf)lé}% Agrberowsns a& hathap aer ralieddealt ieemingl- on

[ ' oQf i fth , f
ol t s PO e efee g Pt sl % amd Shub obbor® Bog B cofEn o1 15 2a,
The spafbleR ha@PaRARIh T SRSk SUBPhpOferd BRI RithT hekiepgRdizal 0

cylindri‘cal portion receivihg the bearing 64, and then. 1s fornmed with an

annul sgcedrd thEacR203InphivshaRr22 1af dgaloasit \mwmﬂgtehgﬁmmpreemdnﬁf 87hg i nner
race of the bearing 64 is seated. Endw se of the shoulder 21c the output
shaf t sleavethendhe sattpler ek §6r ite &pree ditrtha apuples B ite the sheft @d erespapsivebear i ng
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sl ee on t pfer neck 86¢ to ce fit the coupler 86 to t shaf t

21' raandasiend plhte 90 ghoterd by sefs %0 192w Hdts téhke bubercanbizrenrif th86haft86b of
the coupler 86 are secured together by bolts 88, and the coupler_ is fixed
.._to theecspaf and det thenhpb apynpenerdn®in. arA squegteanaitody sanwaleel bgyused 9no1, 92
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and its shafter 20. '

For some applications of the invention, there is a need to provide the required
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



For some applications of the invention, there is a need to- provide the
required torque transfer fromthe input shaft 20 to the output BHaEC22003
using rotors with a snaller dianmeter than possible with single pairs of
magnet rotors and conductor rotors. gAs shown in Figure 8, this need may be
satisfied by.providing a second pair © of magnet rotors on the output shaft,
extendi ng the conductor rotor unit to present an additional pair of
conducenductor ving, element 32heteindnasererador e Genghector vings 2P andod?d are t he
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The shaft section 21 has been elongated and is designated 121. The two
pai rs of r&war fifthawtotseh? amd 6 are Fiketl2sn dhel sRa4-12250 anto beemidway
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ring 9 and 228 are backed by ferrous rings 133 and 134, respectively.
The | fautreclearance ropetiegs 163 raplacdd nidwamn thetiveen dtsagtiid0 rodh &1f firr freenduct or

rotors are held in properly aligned relation. b n array of bolts 138
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of rotors 124-125 and 224-225. In addition, the fifth wheel 152 has four
cl eartheogtodyenpaigof $68p sppaese@1lni dway between its guide rods 51 for free
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and are relati
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.
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thereto by a pair of snap rings 301. It wll apparent that endw
of the rotor 125 will be duplicated by the rotor 225 by way of ?EgnBEemmﬂB
push-pull rods 300. This endw se novenent is duplicated in the reverse
direction by rotors 124 and 224 by mﬁxbof the action of the swing units 56
and related parts as previously described. Al though not preferred, the
rotors 124 and 224 can be coupl ed together by push-pull rods rather than
the r@LAINIS125 and 225 being coupl ed together. Fromthe foregoing it will
be appreciated that, although specific enbodinents of the invention have
been described herein for purposes of illustration, various nodifications

may be mad i Lating fromthe spirit and scope of the invention.
Accorgi ngl %%‘*\Jel&lu%%rgﬁ%q%%?l s not limted except as by the appended

clainms. O asﬁg@hac}%g,@ir@iﬁuﬁ:axﬁ;coupl er conprising: a shaft having a
first rotary axis; a central fotor nounted on said shaft and having slide
pi ns proj eat ¢ergral opyosi meliptefdk @m saidd shaft cand rhayvang| dlikle v gqetofeetiagi on to
said axis; two outer rotors sljde-npunted on said slide pins at opposite
si des of s8PRHositelyfxosn spisk 1gor Bypprafiphipaged relabigntg saslanisd on said central

t d h.,havi it d port; i vot al | cted by .slid
omnect 1 onbi0 butfEfodfe SBRCTASEER orb 85l e PINCA prtoSED RERS TS S ' OF
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novenent of the other one f said o r rotors in a direction opposite to
sai d sel echavingi oppésittnend padioinsr pivotalydicognéded |y Blide donnsbticohs sai d
outer rotors each contain a pernmanent magnet with a pole facing outwardly
away from¥eEBegitvfept gaiddoutesrators g sl axialamevemieng of onel ef asid, oukerwhi ch
sai d MRgNel b i?le}alcé(e?gctgé{ d?re];ﬁ(r)rrl 9¥Sults in an endwise movement of the other one

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.



menber. A coupler according to claiml1, in which said outer rotgQrs each
contain a set o nmagnets each having an outwardly facing pole. . Q:CD.EEI PUHIR)
according to claim4, in which said nagnets are backed by a ferrous

menber. A coupler according to any one of clains 1 to 5, in which each said
slide connections between said oppostie end portions of said swing units
and said outer rotors conprises a slot and a roller working in said slot.
9 V DEC 2008cddplér actiptiig Br&nf 8haof cRimbY 81 i wiitikiae shving éhitd Arethi ch
said swng units are sw ng-nounted on said central rotor at “a | ongitudi nal
center of sulingsopwrteduon said gergralptater atedodgitgdiral aepternef fidadveings | t o
7, in which said central rotor has radially projecting ears at a periphery
of said ceMf¥S rotor, and said swng units are sw ng-nounted at outer
ends of said ears on radially extending bolts threaded into said ears. A
coupler according to claim@8, in which said outer rotors have bl ock
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retracted gosit.l on in which said bl ock el enents nest w sal d central

rotor adj heeradielly pppjesting eatsde aguigfshen of siid eatisl roter,carid Sl seliagent s
cont ai ni ng ﬁAEart of . said slide connections. 10. A coupler according to any
one of cl aPRs 21§ Hving-meupted At Quley epds ef saidiegrson radially extending botiss

proj ecting . sai _d. ral rotor and containing part of said slide
connect i on%r&g%qé(ggﬁgggb %a{r}gaccor ding to claim10, in which said swing units

have a retracted position in which said swing units and said bl ock
el ements are coplanar wwth said central rotor, and have an extended
. posi t9-on af wbipler ssicdrdinigntp uhaits 8, eixt evidclatsaid ub@tean@htes hatvd Blopkane of
)said centrgl rotor. . . : ,
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.
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12. A couples- according to claim1, in which said outer rotors are nagnet
rotors containing pernanent magnets, and in which said magnet rb8oBEC a3
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 &Ris aligned with said first rotary
axi s. ABSTRACT COUPLER A coupl er conprising a shaft having a first rotary
axi s; ABSERACA rotor nounted on the shaft and having slide pins
projecting oppositely fromthe rotor in parallel spaced relation to the
axis; and two outer rotors slide-nmounted on the slide pins at opposite
sides(ﬂgpﬁﬁggfentral rotor. The swing units are swi ng-nounted on the
centra and each has opposite end portions pivotally connected by
slide connections to respective of the outer rotors so that axial novenent
of one of the outer rotors in a selected direction results in an endw se

movenent OfAtJtﬁl}:Qéxh%bnq_ﬂ%iggfei tShBftONRGng Al Afst tdtady Sl | RRHAPAYTSHE € 1O

the sel ected direction.
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.

Fig. 1



