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ADJUSTABLE MAGNETI C COUPLER TECHNI CAL FI ELD The present invention rel ates

t o per mangig ogigyet coupl ers of the type having a nagnet rq;@,rm@gﬂ)gg@, shaf t
spaced by an air gap froma conductor rotor on 5 another shaft, the : :
conductor rotor having a ferrous-backed el ectroconductive el enent | ocated
opposite magnets presented by the nagnet rotor. Mire particularly, the
invention relates to adjustnent of the air gap. BACKGROUND OF THE | NVENTI ON
| nduction notors are used, f Mdﬁ} ¢ d@tﬂ? | owers, punps 10
and conpressors. It has been‘m?ggggﬁiﬂ;% t aISE%Gén t eLs%ﬁrmt ors are operated
at full speed they normally have excess capacity as conpared to the | oad

requirenents IS Ss capacity is conpounded when the load is
vari abl e. |tTﬁ§ﬂ%§E§J-EL}3ﬁ§r ecogni zed that if the output of the notors
could be adjusted to pfgyi ertid ANES ?}?%h Ll d{#’% i on
of energy usage would res??? %ﬁce,ﬁvrgﬁ%‘%??ﬁspee t gtp{:({/‘fgg&%bgg?es %ave
been devel opeaying)atrhagreb rotop bnainecshafirspacedicby ar aimpap fropm b ddondwdtor ratpeed to

that required for iyen application. A typical VSD rectifies incomng AC
vol t age and ﬂ?ﬂi‘%ﬁ?‘a&n %Bg?tﬁ’éFPtPh%‘fmé at%é“’?ﬁbbﬂ@ﬂ qlertiaconductive)iefgragng nt

vol t age and . p e freq y 4 \ hed

t he act ual plfg\t/:\grg H'ﬁtg@?glt%—%a@gfssg{esééﬁ%%ﬁt P@egﬁaygh gty yogc&gon@(r)?%é%ct%e%’m%éy
an oper at or . in2€éntion relates to adjustnkdmt of the@irggapV/SD s have generally been so
expensi ve that they have not been used extensively for energy savings. It
has been reported that VSD s require the availability of highly trained
mai nt enance PRFKEEROUND GFETAEL l'ife. SUMVARY OF THE | NVENTI ON The
present invention ains to provide a nechanical alternative to VSD s 25
which is far more econbmductién muitdrs afe! uSsHR for etampléiondrivenfahbleblewerd painpk he
load to speed as_the |oad requirenents vary, and will not require

pr eset
1odi 11 cal® oAk CmpreEtogL has heen recognizegd thatfhan Gese metars gtr opasated b

frequency. i LSS hal oM ] upl i, ng
whi ch will f%neckéi“gﬁ/?%ﬁchedvgf 5 cabadity AP tI ﬁ‘%?d Wﬁ“ﬁ%&o?ﬂd
Pat ent 5, 47 7thi¥0éxdese roapacitysisovempomsdgd evhen ¢l fdadr isi Naridbile:h B W8 04166 beeh Or
unit is straddled by.twq conductqr rotors which are connected together to 5
rotate as a r(?S?ﬂﬂ%"t%‘Pa"\r,%mfr°‘m‘ftt°f6‘PF wators senld badiusted e pravidreenly aoyneadad t

o ot o oot 8! Sl SERANIN Verey RGN (LT AL ViBEHR §Rka '

per manent nmagnets ar wth their e pol es spaced By alr g

from f er 1 Husdrinees KMBI¥ s haveobeemddeveloped rin rthe form of @lecaoniceddisss i wikich fmiteR
conductor rotors. Rotatjon of, one of the two shafts results in rotati on of

the other sHaptr 59‘_’"’7‘:1&3 4 requirad; fon a givenapplicatione A typieal VP serjifigs incoming
mechani cal - CRENRSHak And BhER Into15C StBh liverts 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.
20 Heretofore, VSD’s have generally been so expensive that they have not
~ been used extensively for energy sévings. 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 altemnative to VSD’s
25 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

electric motor or adjustment of the input voltage or frequency. A further object is to



My prior patent also discloses the concept of having two nmagnet rotors
rather than a single nagnet rotor unit, with each nmagnet rotor having a
respective set of pernanent magnets spaced by an air gap fromone of the
el ect roc¥RB¥YITINT el enents presented by the conductor rot oPST/OIRD3BGHo - -
magnet rotors are axially noveable relative 15 to one another and are
spring biased apart. By the present invention the magnet rotors are
positively positioned relative to each other such as to vary their axial
positions automatically at will froma renote control |ocation to provide
by air gap @Mvide pmermanephmaghetecoupling wvhishowilh funstion dn mlanscafdV 8§Dt owithouta
vari abl e torque | oad operating at a | ower constantly naintai ned speed. 20
| nst ead of 88?‘?‘&5‘“1%619 ng the two nagnet rotors as di scussed above, in
accordance W th the prigs@npribrPReitiSYT7098 tREEid iHWh Pnabh@ic BRAPRE i _
are cantrolled froma stationary control nechani smwhich comruni cates wth
an adj ust i ng magnstirdtenrunitiie staddied bintwaheondugiorrotersiwhich ars conhented togethentove

themto d one anoth o_w den the ai a to ve them.further, apart
o narr o ¢ FEaE 4 fegeuciad poto it arl oo shaff Wiile the Mietet Btor Hhth s mmerpicg &
bet ween t he \gREN6hH d 9%cdhd UhaftS FHE rhddief P6EH GhRR hdsOh Rkt ORigebmbriint Insined)
torque | oad and hence effects the speed of the |oad. For a given torque

| oad the ai mmgaged ceith béheirdjopposite tnolesr packd thye aibrgaps dtona fareouetbacked
tati | d diff tial belowth f t tor. i ng.t hat .

Lhe torque erenaeogeRte hetiapiaet PheeBed it e oifePh rothy. RaPae oo

notor is adefuyRd fivd Shaflsiréfulis Gn kbr8tib1P 8f thel dthétashafl ByifSshetie woSort Qﬁ%loﬁi fhege t he

power output of the notor adjusts automatically to the power
requi r enkéht being any dirsgtime¢hanicabeannsetiont befiween theshaflyy savi ngs. Furt hernore,

by the present inventign, the no I ed differenti.al (slip) between the
magnet rotors and con é{tp&orlpg{ésf %ﬂgs.ésg’ia%fﬁ H'Fecé)ﬁf?pti ﬁ%@éﬁgﬁg}éﬁlﬁ@e\{\eﬁt@m
adj usting ngaher thhnaiehdlé MRgRdt rbtoY QR With BRch thagiRt rdtér hfXRg® k@pedtive sef 8f M
in which one of the nagnet rotors is noved aX|a‘Idythas, for exanple, by a

r

reversi bl e permanendmnagnetsspacedebioamair gapgfem onst ofr the electrogondictive glemanted
to nmove axi all l,i anoynt response to a nechani sm _operating,between
Lhe magnet AvaEpeed Byfie BORHtor APRRT 1 ENp b Rafet MBI sl Blovern St
mount ed P 11HQne whomer aitPhre spriflg BRed Spart B? 117 Pheset ifvehtibh td BB Fotors
centrally on the central rotor nenber and slide- 10 nounted relative to

t he magnet rase positiselyt pasitiongd relativedo saghn gther suchs es toaary theinraxjiak positiony s

nove equal ly _in site.axial directions .whenever qon f the net r.otors

s moved ax SRRty ot Sl ol » gt sRRRREROR P ardfife By ar S RNERE O

pi NS proj ectyafgblertaffuleForfi GNEdridtant 8p&¥d MBMHPRH al VarRdleAtdrle Id%hftgi:eéﬂﬁntfgloattehe
irectly on

out put shaft, but the magnet rotors can al so be slide-nounted
t he out put dJowerconsgnirnEmtgnetspeet) ON OF THE DRAWNGS Figure 1 is a

e T R e WS T B

accordance with the present invention the positions of the magnet rotors are controlled

o~

from a stationary control mechanism which communicates with an adjusting

- mechanism operating on the magnet rotors to selectively move them toward one another

to widen the air gaps or to move them fufther apart to narrow the air gaps. Gap

25 adjustment varies the rotational slip between the magnet rotor units and the conductor
" rotor units for a given torque load and hence effects the speed of the load. For a given
torque load the air gaps can be adjusted to provide the torque at a preset rotational speed
differential below the speed of the motor. Assuming that the torque output of the motor

at the established operating speed of the motor is adequate relative to the load, it has

30 been found that since the power output of the motor adjusts automatically to the power



Figure 2 is a perspective view of the first enbodi nrent w thout the 20
conductor rotors and showi ng the air gap adjusting mechani sm extended so
that the {Regad7e10tors are in a narrow air gap position; Figefgsedsssrd Pl an
view corresponding to Figure 2; Figure 4 is a plan view like Figure 3, but
with the air gap adjustnment nechani smret Pacted so that the magnet rotors
are in a wde air gap position; 25 Figure 5 is a transverse
sectional view taken as indicated by line 4-4 in Figure 4; Figure 6 is an
end vi ew of : r | e%g%ﬂ ' tHrth .0 h N
Figure 1 andﬂe\gmﬁltr%\ﬁ%lﬁebpnaﬁ%nléa;g rkrﬁ%rr?oé\%éug;ubgénﬂﬂﬁ g e%?)‘},ﬁl"égg a per Eﬁ;;%é:ljﬁ \% '{t/lleew
showi ng t he presentlinventionetheavirmal speed rdiffeteatialfl @lif) bétivgert thedBmiagnét rotors and

| ongi tudi nal sectjonal vjew of a _seconqd enbodi nent shown in a wide air gap
posi tion; angpnguctor rotors does not rpgult jnovetheating. ner specti ve view of one of the

fan rings. DETAI.LED DE aéﬁgfhmﬁﬁ%gé!” : ' i ngs,
coaxi al input and out pﬁlsaﬁ-aﬁ%@gé % 1 hav mu%gﬂ{lﬁ%%a%gcfgggﬁ%b@\ga
rotor uni$§ 2dnarid whigiaone offtheraggaét rowroismevedATialljhe, fopeiifple) by 9téversiblet

has two axially spaced conductor rotors 26-27 having respective 10 .
conduct or ri §fg§¥° Meterg apd the efheragret sptor As saspensivaly) Causedde mavsraxially a like
non-f errous i g &y i L L d LVity. s S permy..
These conduc%%&r’ﬁ?ti ﬁégsgwé% 5‘8 ag:}ggé#%&%{x{egﬁgrgﬁgg ig'éé%v’gg\ds %ﬁ #’%glbegcfoﬁglg' bapk‘lsng
rings 32- 33 mbclenigm afagrindihde acentral taloSmember mbented 61l ted @iftputGhaft aﬂdlhhviﬁ%
al so includes a rotor disc .34 nounted by bolts 35 on a hub 36 and space

axi al |y fronfWRE ¥8hIPLE FviRgaunted ggntiallycon the cepralgrators membies apd glideki ng
) " . ; : q
el sti onlfy BREnCARAREIER G SFienel ol of thelchfl B B oWing Bnft b0 st uiPRRERr

| ocat ed out vetats ymavfe ¢duallpimioppositt axiwt diregtictis whénever éive Gfbthe Gaarther Ftbrsrigt Or

27 I's separat eﬁg{lro.nht hﬁ out put 1ihaft 21 by an annul ar cl earance space 40.
The hub 36 | BO¥eAK t 1spsederreq dhat magnet refors:be didgaueynied on pins prgjesting

key connecti . 4
non- fer r ous. o (B centralrotor magmber 38 Pheflel LGLBR A He HBREY §1af b5 il hahet
pref erabl y ofotorsican skse &k slidéimonnted directlylon e obtputehafbe al um num or a

sui tabl e non-magnetic conposite, and each is formed with a set of equally
spaced rectangul ar cutouts 44 arranged in a circle and receiving a

respecti S kggps I CTEp ]E)Jr@ﬁ d agai nst the respective

backi ng E?scﬁ4 . %ﬁ%}icen?@ m%?&mé?hei r polarities reversed. The
magnets 46 are spaced PBiguee i igapkngitudifial dectiohdl veeve @f dufitst lenibodiifient SofXe Of
t he conductor rotor unit 22. Preferably the disc 34 is _formed wth .
ventil ati on WSROI ShQwn jg & Widg gir gap pesition #nd Jakesy agjindieated byhlingd-1 in
ventil ation ﬁi%ﬁre?’i, and the air gap 48 for cooling the

Figure 2 is a perspective view of the first embodiment without the
20 conductor rotors and showing the air gap adjusting mechanism extended so that the
magnet rotors are in a narrow air gap position;
Figure 3 is a plan view corresponding to Figure 2;
Figure 4 is 2 plan view like Figure 3, but with the air gap adjustment
mechanism retracted so that the magnet rotors are in a wide air gap position;
25 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 magnet rotor as viewed looking

to the right in Figure 1 and with the magnets removed;



conductor ring 29. Cooling air for the conductor ring 28 is free to enter
the air gap 48 fromthe clearance space 40. The conductor rotors nay

al so be provided with a screw nmounted fan ring 49 (Figure 9) presenting
mul tipl e WPA¥E7@Fenents 49a to increase the air flow adj acBRT/USPRO3SEhduct or
rings 27, 28 for cooling. It is to be undgrstood that providing added
ventilation for cooling of the conductor ring 28 by way of the 5
ventilation space 37 and/or ventilation holes 47 or fan bl ades 49a nay not
be required for all applications in which case the backing ring 32 would be
nmount ed on the di sc 34Figuret has a perspestivie viewighowingothe daprel nammechaismeantd y
on the disc:%ﬂn bﬁp t hereupon could serve as the ferrous backing for the
conductor ring rdther than the backing ring 32. 10 In
accordance with the pregamis isWRAginkindl RectBRNEEw dHalectorderdBodihent EHoWE d
so as to rotate in unison with the output shall 21 and also be axially
nmoveabl e relin@iwidealr ggnpositoniad i n opposite axial directions for

adj ust e of the air s 48-48' . To this end t net rotors 24-25 are
pref er abln‘i/ sl i de- munt%agwxﬁﬁmﬁgn%“% oggg%gftﬁg%s- end portions of
conbi nati on support and guide pins 51. These pins 15 project in opposite
axial directions froma fifth rotor 52 which is nounted on the output shaft

21 m dway bdPBEAHLLERDEICRIPHION OF AGIE BSVENTION an al ternative arrangenent,
the magnet rotors 24-2 oul d. bg slide-nounted.on the outpu haft, 2
rather than on the pin ef(éTn sﬁpp‘{ff‘wl%ﬁ%ax} “ﬂﬂ‘ﬁ\ﬂ“ge‘ﬂ“?‘g %@é%r&l ﬁ%‘ﬁfnet
rotors 24- 25meuitéd kberbdh 2QohdMicier roldromsit P Gnk Of i o@?ﬂﬁ%ﬁf rétBR SRb5NCfhe

Wi

output shaft 21 in opposite directions to vary e dth of the alr gaps
48-48' . The qoudwctprratomutih basrtwo exiafly ispaced dondugtomretdrs26-27 ireving mespective

extendi ngy t hr he o | 40 f.or i all Vi n he net rotor 25,
and a segboncf °§§‘gﬁ2‘-’£pm"ﬁs %@%ﬁi’%ﬁ &YV@% PRY %gﬁkéﬂ tiREm 3 (S‘PBT{??%
moving the AgeRAl with Bigh’dedifsd) @BSdutAvitp sHENVABRPberO I THIE cHRHME: a—fn%%-ﬁ by
the first nmechanism 25 In the illustrated enmbodi nent the secon chani sm

i ncl udes t hear¢ pountedsasdy Srevwseh respectivd bpcking Bngs 3233 fwhich prefereblyse old be

aach of i Pt TR BRRRel rStof YAk 23 MY B ol i 34 BuRiel By e made
ears 53 are o RiYB6l and bpackd arirtlg dron? HiebondREBS rotehl T8 AG/ehBIRLA %8%7901*1%13“ t

21 fromtheir outer ends to receive shoulder bolts 54 on which™bearings 55
are 61%| daoking rings 383rdre gonBsteddogither apd e dre dish34 iy axiathy spaced ralatipn

thei t outor niae ofbolls BRls dpushlb s sPaeet ploeve B 3o kel NV BRbePE B 1 0
track ther eigibitfefthe nfighroftds P4-255 € CondRtbRE2Y ib E%ﬁe&‘ﬁgﬁ{ t?}lg Quiplut'chan®

which is secured in a respective block 60 projecting towar
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.

20 Each of the magnet rotors 24-25 has a non-ferrous mounting disc 42
backed by a ferrous backing disc 43, préferably 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

25 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



5 fifth.rotor. 52 fromthe nounting disc 42 of the respective magnet rotor.
The bl ocks 60 nay be nmounted on the discs 42 by a pair of cap screws 60a.
When t he otors are retracted the maxi mum axi al dis t he
conductopp§%g§%g§26-27 as shown in Figure 1, a respective %g?ﬁﬁg?&gﬁt

bl ocks 61 extends on opposite sides of eaéh of the ears 53 of the fifth
rotor 52 so that the swing units 56 will then be coplanar with the fifth 10
rotor 52 as shown in Figures 4-5. This conpact arrangenent assists in
mnimzing t I u r ' ' rocker arm
and foll omerﬁ)orqgltﬁé;gfegrraﬁéen%%ﬁ%%@ i&#]g icgn%%%%rré%?s ?ﬁgt%f s\?fl‘\%ﬂf"ﬁk@%‘%@gﬁ‘e‘% Fetor
25 i's pushednaivayd Fardring 49 (Pipuesio) ?fesmﬁxgrmﬂﬁpledﬂkd&élaﬁaﬁtsm tovisstrbasefthé he
air gap 48, the swing units 56 will responsively pivot on the 15 center

bol ts 54 so aihfew adipgeng Hepscefduptos Kings 270 @8 far eorling;  ItHs to therursierstong tha

this sw ngin .l er 3 ' 54t |

I nner end aﬂ%o g@nﬂgéﬁ S’ g?tﬁllgh(lﬁrgéﬁlé? g‘r’%‘%ﬁ@‘h&é"“@ﬁ {)Ig%ﬁ‘goé%r%’?g %’?ﬁbé}
rotor 52,5t hamtibitionspaeasT agd/oieentilstion fled 4E o fan Wades ¥Datifay hist tserrdquied ent
as the wwdth of the air gap 48 s increased by the push on the magnet

fotor 25, Lifenwllapplicpions ihwhichsase thedeeking sing 32 MeHI4 e maanted Grptherdiss 34
duct t 27 . t h dt i PR . 1 it
So" T o1 o rnloe onbie B HER S il dlaliod Wfredlly of B difc 34 REic tnlfkublh  ©

avway from t heould sdrile hothRIferlpdus Babking for the ¢endi@tdr ihigrBBoathier dhahe Bickin Hfg
pushed toward the conductor rotor 26 and narrow the air gap 48 in

corresponden®® with the narrowing of the air gap 48 . Pushing and pul |ing

of the net rotor 25 ﬂmlﬂt . ' - 48 AkS
preferably acconpli shegg %?/%Sé%ﬁ%r@ ar'rgﬁeg%étﬁﬁ%fﬁ%it%ﬁ’%%ggﬁélgrﬁﬂ%'zgaaﬁeI
el ement 62 owethtafReds by radie duttiso Mithahe ohtpuEshaft @3. andhidso beaxialey RisRBib162
I's mounted by a bearing unit, 64 on the output shaft 21 and the outer

el ement 63 Heelativedeore peotherdn oppesitmdal dirgetions dor adiestmentiaf thmair gaps#R-48haf t

21 and carri t hr | ' ggﬁ .|} [ ed | e

I nner radi alﬁzn sngd#%%#@{g%%%{bS&gr@%%Ag% rrng igp%§°m§@§£%§%yﬁsé$em
67 to the digsposite talkinl rong NKrtionst 6f carhbinatiols support Mid ghideegins 53. 6Fhese pinand
a seal 68 in position. The inner barrel 62 has a_set of camrollers 70

whi ch pr & ecprojestiimepnpsite axial diractions fomachiftl sotpxiZwhichis mountsd o the outpit r e|

63. Turning the \ r ¢ . | 7
having its aéi{r%s# %%#&?ézgﬁ%%ﬁgggﬁ%%@gg r%ggg 2%t aglléri%uérg %@t’ t}le
rollers extemding rottiro2405epulShe Bliddwonnted onhhé betpuf sl 31 watherSthdd onthigt ed

in the yoke arns. The yolk 72 has a pair of bottomlegs 72b fornmed with
oversi zed haP885¥5 receiving camrollers 76 nounted on studs project i ng

outwardly froma stati ) | e . Lects’
outwardly fromthe i nngp%é?lw%éﬁgﬁgl’@g&foulrz’r?‘ergﬁ}eﬁﬁg#;?/& g%tf)?s;%} %gﬁa%{l%rqﬁt o]
control pbe ahisoralofg 4l rofty axisof the'¢plintd bhut shatr2 1baroppbsiteddirdtiony toaedryy on
of the actuator in one direction causes endw se novenent of the outer

barrel 63 rethsovidilyef the aipgenseAfd®s Thecoushrputlgneans snaphcompriseca Heshbyslypyll 71

whi ch are co i %ﬁlix/ﬁ:ﬁ&u ' ReeliifG thibuh 1S Ypdning 46 181 Uity MoVl tHE miBhi& JobdtS2s] 20

are sufficie
and a second push-pull mechanism extending between the magnet rotors for moving the

magnet rotor 24 résponsive to movement of the magnet rotor 25 by the first mechanism.
25 In the illustrated embodiment the second mechanism includes the fifth rotor 52 and
| related pins 51.

The fifth rotor 52 can be generally squai'e-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

30 shaft 21 from their outer ends to receive shoulder bolts 54 on which bearings 55 are



oversized relative to the rollers 76 to permt the required endw se
novenment of the outer barrel 63 as the yoke 72 swi ngs responsive to such
novenent. 15 Endwi se nmovenent of the outer barrel 63 acts

t hrough twWe W76t bearing 65 to correspondingly push or pRCEI/USSYISEYnet -
rotor. 25. As before described, this resul te I n equal endw se notion of the
ot her magnet rotor 24 in the opposite direction by responsive operation of
the rocker armunits 57 and follower rollers 59. Thus, selective novenent
of the actuator arm 78 results in varying the air gaps 48, 48, and thereby
20 varies tbleevadt pThe beaeings 53 redeivenoegtes thub poetigulsef. swilige usics SG1eqvh Rivife’ 8
may, for exanple, be connected by a Link 78a ,.to a_stationary electric

rotary posit PHREESYmeANmS ¥ detsd fopmed adiaceat ther opter snde r These camplots
exanpl e, the |+ ' I s A

measuri ng deS%‘%‘??érﬁ? gﬂig 32{51 %‘}ﬁmzﬂééﬁw glégis) H%eﬁééﬁ'o Ei?%ﬁlﬁ:ll%ﬁ?ﬁaﬁ{bhéc? %%ut%ra%d Ss
control | er whionha tivanting sind 53 which is s¢aurrsd inasiespeoties blook 60 projectingitowardrtht ar y

novenent of the ggctuator arm 78 t.o properly adjust the output speed of
the matgneltsi pﬁgbgat%gzﬁfmrﬁﬂﬁemns@ic 5%9%&; TeSPEF V;z%l,agrfe&fmf- The hlosks 69

e actual i : !%a@ P @@&Jnl ':ﬁé in
Figure 1. Th?{s%;ab -on tg&e)c]t]_i ondlg |sb}%:%l?%gcte g‘?"“z{ ﬁe%:'ke entggpo E{;l%%a
to the fifthareatetractt@ thd maximum axiakdigtaptafromdifie whhdittaraotrs 26-28 asshewndnd
face of the add-on section 21 a hyb portiqon 52a of th 8. fifth rotor
52. Sets 82, %@‘r%i’ HEFEPLCUVR RHE e?gle?f%“gﬁﬁ&q;ﬂxé&né‘s 89 °PB°§“’I‘7¢§“§H of eachoffheearst t h
rotor hub 5233 SF fotot 52606P@R0 e 6% ' {
intermedi ate cylindrical portion receiving the bearing 64, and then is
; di 83 o Rﬁ%m r}ot 5 es&ﬁH%hHﬁ%B N A4naPbE b@ﬁlm%%%}%t?ﬁ@‘ﬁﬁh
formed wiloh sotomh2as shovén insFigutes d+5. 2 Thisapaipast arvdngeinenthassiststin miaimizivig thee
I nner race oE g'}ﬁ%g aring 64 is seated. Endw se of the shoul der 21c the
out put shaft ‘% SGO%Ifer cylindrical termnal portion 21d receiving a
beari ng seal 84 and a G RRLSY £ Jol W<y
conpl ementi ng adapt er mghcorrponent %%%ffﬁ&ﬁggﬁgg%‘wéﬁfg%uto g@%lﬁ'{/g
tlhe acéI u% ii’qoagtpﬁsdnathatﬁrhbnﬁieT;&@gtm.%ﬂswd?giamﬁﬁmﬂmlemndwgéﬁm&t?ﬁﬂao
sl eeved on the coupler _nec c,to force fi e .coupl er, o the
Zggftfztl-hl re%i@f"%;\"g& PQH}eeaﬂgzj 6§,§&%ggggjt if %gﬂzéxém@ Felhe

0 c r r : 8@13% e ol S

fixed to ?heegﬁalfe’?oseg?isgnﬁ%‘iﬁlgg anggﬁ?}u.ar Q)eftgﬁ &gltee s_el(‘:ur'edﬁgi;./m%?thg
91, 92 of bokwinging trvyementcahe eolibrd 58 erack it the sidta b7 towartditbeir inddr end ahd akiab

ComPIoT o) 9558 Uikt by S 8, RN i
| ncor por at i gk, r¥hEkE 3588 i&ﬁe%&n@%s&eﬁep i é;vi%l?n T Sir ighp RS ir€ask@ by

easily install or renov e magnetic cou the présent 1 nvention
wi t hout novi tie push dnothed nzagdeti rotor25| dtikewisepwhersthafmaghdt mtort 3deis puiled toveardr

and its shaft, 20. 20 For sqne | { cati gps, of the inventign,
There 1s 20 ndusiconsision poige 27 e TREe e ot of B0 errarer . PP RIS B gl
shaft 20 to th@oRslAYiswiiabh e boRd B4 sbRhAY heifiehlls ill swing away from the fifth

rotor 52, thereby causing the magnet 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 magnet rotor 25 to vary the width of the air
25 gaps 48-48' is preferably accomplished by using a barrel cam 61 which has an inmer
| barrel element 62 overlapped by an outer barrel element 63. The inner element 62 is
mounted by a bearing unit 64 on th.e 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 magnet rotor 25. A bearing cap
30 66 secp:red by screws 67 to the disc of the magnet rotor 25 holds the thrust bearing 65



smal l er dianmeter than possible with single pairs of nagnet rotors and
conductor rotors. As shown in Figure 8, this need may be satisfied by

provi di ngwe gg@ge@d pair of magnet rotors on the output shafgorseekassyng the
conductor rotor unit to present an additional 25 pair of conductor rotors,
and connecting one of the magnet rotors i ¥ one of the pairs with the
correspondi ng 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 |l o & iR r t .

rod. In the %?igﬁrgeéﬂgs\gﬁnb%gﬁ?l?rgn??@corrggggln% %%ssap%?t'é gk%g r%)ﬁ%@fzﬁsg lp%gg‘g%tbed
30 enbodi mentadislyeodsward ity curved eamashets 7¢ fir tleowtenbaresl 635 . Turhingséttht outer
section 21 hE\s 9. _been el ar&gat ed @g’l S dé;iég_nat,ed 121. The two pairs of
magnet r ot or RaTFEhA3 15 PIeVenicd by e yoke 1gprg 2 havingqts amg Ragivasalixeonneatedg
fifth rotors 8BRS &fng i - ahT [

magnet rotor%‘i}%ﬁnand 1d2¥§lr égragb%gﬁﬁg’gr ro%g'?gﬁ?g%%ﬁhegﬁ Z’S{{%le a'gahsr
gaps fronft hd4 megmted incthe yeke @vinsa e’ dlk H2chas arphircéfotfom legs T2b forfedWith
Conductor rotors, %‘ﬁ%ﬁfndﬁzy have in chmn a mld steel ring 232

functioni ng Q&= o Breviigdtam gellers e souptedon swds prejgciingc ewwardlyor
126 and al soghpya & H{ouh{iﬁgﬂbﬁl:ﬁﬁ?.m 229 of conductor rotor 227.
Conductor rings 129 and 228 are backed by ferrous rings 133 and 134,
respectively. The | att ém actuatonamc 78 rojects wntialyfromt the ianerstuddel 62GndTiRe
four conductor rptors are held in properly aligned 10 relation by an array

of bol ts 13g™FAEMAYSHieRlG PapneiP sPnEplthe pls samAt) 48'. Tumpngrofithainngr bareel 152
and 252 ape 3 ;bggacgﬁgt&emé Q@Hatol-%f{ cife &&cag?]tasug& %meoiéa%p@&f; %@Qﬁgto%ge as

el ements 129, 228, 229. They have the same general contiguratl
fifth rotor B&relrfd mspdnshasoancvement of ther cagirallers D0l Bk cnp plotst 7Nghidheare

respective pair of magnet rotors 124-125 and 224-225. |n addition, the 15
fifth wheel 9%8oyrsd tPo%??’eé{”éa?eﬁ‘HEe ﬁb“eﬁ?h@sﬁl%ﬂk"’pﬂlﬁi legsqiaty arse Suilisiently s
gui de rods 5 ; = s I S Ss
freely thr ou%%érg%eeél ?ﬁg%%g’gﬁﬁlerr?ﬂ%ﬁgﬁ rrgog ﬁgltrﬁl F ct)?é;?eqﬁggd eﬁp ﬁ?ﬁ%eﬁ;l?g%%%lé roqﬁedri:l :

t he push- pul butepblared 168 at lihieeyaked2i swingsd fespaneiye ¢ suchtmdvendmt.and at their
out er enqéthey pass th&g‘a h the magnet rotor 125 and are held in fixed

relati on‘Phereto by a 155mMQyesnt phfhs ovger bagrgl 63 acts through the thrugf bearing

apparent th | ) 25, e | d
by the magn2§5 (rig'?; %%@m&s@r?ﬂg %Egﬂg%ﬁf ?&r&(t)(é 36@6#‘?{?3‘&& vﬁdggﬁig
novenent is rkspks inxigeadl éndwiseemotioreofihe diltee atajgnet rbr 0% GitHe oppbsitesdife’éon bY
224 by way of the.,action. of the swing uniits 56 and related parts as_
previ ously d&B?%‘@n‘?Peﬁﬂt{%éﬂe Fﬂ‘}i,‘v‘l"rpﬁf& whtsex{ ,_a“@rfell?ﬁﬁﬁfn‘@ﬂleﬁso{éo rEhuspselegtiye 224

can be Coupl%yéﬁ%tﬁﬁbg uﬁ&b%fbﬁ.g.ﬁé Eérsgﬂégrﬁgar;yﬂ{ghﬁ%.aﬁﬁéﬁhst&e 43PIDJ nERBYT S

125 and 225 being co t oget m oregoi ng=r't w’l | ’be

appr eci a@d varies thawytpotspieed pfihe magnetib ostiplern The attubfoe aim 781ihdy0 foraumplsg en
descri bed hetr,ei n for urfrg&ei of illystration, various, nodifjcations may be
made wit hout %@%ﬂ&?‘-ﬁﬁ@)}'f $r.tas3, statipnagy glestrisrotasy posiionenmich ésmcontrolled

Accor di ngly, by BGrbdbes BbrtRiNet. ST Mr exatiple theP 58 R a fimPYniidaE MRAPERFEGs 5 8L 8-

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

| 25 the actuator arm 78 to properly adjust the output speed of the magnetic 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



10 THE CLAI M5 1. An adj ust abl e magnet coupler conprising: first and
second rotary shafts having a rotary axis; two coaxial magnet rotors each
containing a respective pernanent nagnet; two coaxial conductor rotors each
havi ng a.W&#83@6Y7ous el ectroconductive el enent spaced by aP@ITAIsHs/e356an air
gap froma respective one of said nmagnetsyi two of said nmagnet or conduct or
rotors being spaced apart a fixed axial distance and being nounted as a
unit on said first shaft to rotate in unison therewith; different two of
sai d magnet or conductor rotors being nounted to be noved axially in

opposi t e di ridh iretes 53i tSety 82,83cof baltsseinnestcthe wuid pitaté B8040 dhe shafoRhtandi fifth

uni son therewitt(r%{'u G first push-pull mechani smconnected to one of said
different two P 8 3and operative to nove it axially in a selected axi al
direction in a concentThé shat 211 ' ToyaTate | ; ' %rﬂ&ﬁ 4
push-pul | nechanismcarried by s%?glﬁdge%%%ghghaft bm%ﬁzlggioggﬂw erenattetv\o
rotors and cofmdecadpemionetecsivingi theabkiring o | ansl threnpisl Formed hwith san ahuigr

tivegt ther of said.diff t.t t ' i i th
ot one: 5t “wibBiEs IF aPHR viikh AR Gnér eud"of e et rise fthe bpariog 64 oseated.
opposi te t0 BRiwisé Vet aflomibrb16 ithe Ghipah shaht 2 gga?o\uié#t 1ifiricd! @ndin;

gaps equally. 2. An gc!joustabl e magnétic coup according toclaiml, in
whi ch one ofpastipel 24 dregeiving adsaningisial 84 sind paludbdcanamhineht §620gf coupler B6anTke
space from said,second shaft and said first push-pul chani sm ext ends

t hrough sai dcoé'%e_é G oUPR glef@“% ﬁaﬂ’%‘ifnfé“‘bf’mgﬁ?‘_l?ng%ﬁ# é?’niglhta RS §96t ¥red 19 om
a control Moebeive 8 ackial inpubBhafp ¥ fahk foallPA Flelife-HRURLALeB GHRIEH 0 1d:0ed

claiml or claim?2, in which both of said two ro nit are said
conduct of0r cemitke counlersngak 36 teefence fitutherauples 86 o Het shafiaRt! nspoaive @ or S

| d between saij d.cond ._and jn whjch said push-pul |
rechani sie. VBRI Of SEAHE B8 | Ve b Cmpients g hief B colinlg #Biare secured

together by bolts 88, and the coupler is fixed to the shaft section 21 by an annular end

plate 90 secured by sets 91, 92 of bolts to the outer end face of the shaft section and to
the hub component 86a. A squeeze unit 87 can also bé used in conjunction with the hub
15 36 to secure it to the shaft 20.

The described arrangement incorporating the shaft section 21 and
coupler 86 makes it possible to easily install or remove the magnetic coupling of the
present invention without moving the load and its related input shaft 21 or the prime
mover and its shaft 20.

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 possil_)le 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
' 25 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

30 embodiment have been given the same reference numerals. The shaft section 21 has



rotors axially in unison in opposite directions a selected distance to vary
the wdth of said air gaps between said conductor rotors and said magnet

rotors eqwad éeha76fh An adj ust abl e magnetic coupler accordj &%1"%9%'0?%% one
es

of claims 1 to 3, in which said additional push-pull nechani

fifth rotor fixed to said second shaft at % | ocati on between said dlfferent
two rotors and in which a part of said additional push-pull mechanism
extends between said fifth rotor and sai d different tvvo rotors. 5. An

adj ust abl e i'ch said dd| tj onal
push- pul | nﬁﬁéﬁnlygn‘lgi&%&g% esa&gﬁ.‘gﬂe{iglz&w ?&gutﬁ’o gax 3 fragne Wt?:rﬁ%aé’e been
central |y swiragkedolP4t125 ol 204-205( mﬁd the cohr@Epodthg ffih ﬁﬂse%iawe b@éiﬂﬁaﬂéea%ﬁ' y
interfitting with respectlve of said di fferent two rotors. 6.

adj ust abl e naRthé$?-c Spassd| by aip gensfom ghe magnetiratoss llﬁanm&%amodds@ton@tM| ts

are copl anar S r aal d_ ai a Xi mum wi dt h,
and extend at ﬁ%t}g’ésﬁgﬁgéd&&% a?xt g@’s\'ﬁ? F&Weévﬁ(gﬂ § %é]ﬁ 4325(&&53@&}'@

m ni mum wisdt fotors. 226-229 ednmt@bbmm ghd 027 UV BT comBh & Mfld fseephﬁgm%é or
claim5, in which said different two rotors are supported and slide unt ed

on pins proj &mctippingag ﬁhbé@l@ﬂg fori .candm rézg eemantt 128taf conduntor rotor 126 &nd alsén

adj ust abl e f n i ch
a control c a%g’lglg%t?lgﬁo %9 y ggg%@lca 6(88%222 s‘g‘r‘@“\gﬁ’r Eng)aé% ﬁlzﬁ/g
mechani sm f oaredpeked by g'elﬁ'dilfs megstm 4rido1B 4R rédpaitivenia! The Pittel iPBonndeted t6\hu

adj ust abl e gaetlc coupl er according to any one of clainms 1 to 3, in i ch

said first pldhmeuntedreanthafts?fh. cdhsr @é@&dﬁqmrstotmmerhdﬁ)ummmpalg atigned

axi al | B! d ai n |aI and
i nt er cgngec%/eémq'tlﬁ' %gﬁgiwl r si@ﬁreﬁg%rg}g? mm’? ?ﬁﬁéﬁ {y responsive
to turning of said secOwb HBALStors agzcbnﬂezmdréﬂﬁéd oﬁ%@%hﬁﬁqmté?) 550563‘%@

i ndependently of said first push- 1pul | - mechani sm 10. An adj ust abl
magnet i ¢ coupidvay bebyesnnepnducter glements 120, wWa2cends 328 229. stﬂiayidlase(thmdame

menbers are | conmect ﬁﬂ b a f sa ers

conpl enent arg&%:egém Fo rl d%{sngiﬁ%npgr gas?’gi[ ﬁ’dg%ﬁnsteg ﬁ’b“ﬁ%“ %‘f ot
sai d menber Ssupbbmngﬁtheaésptsﬁ\&gp OBBARkd Gooid PRI 2RERPRILNIS T Oy GG 9?1
claim 10, in _which said seco menber has a | ever arm projecting t heref rom

and an adfuafifh wheek 25dbes four elsargneaiopenings 133 spaced midwaythietweden ituguids rogs
51 for free passage of push-pull rods 300. These rods also pass freely through openings

153’ in the magnet rotor 124. At their inner end the push-pull rods are threaded into the
magnet rotor 225 and at their outer end they pass through the magnet rotor 125 and are

-

held in fixed relation thereto by a pair of snap rings 301.

20 It will be apparent that endwise movement of the magnet rotor 125 will
be duplicated by the magnet rotor 225 by way of the push-pull rods 300. This endwise
movement is duplicated in the reverse direction by magnet rotors 124 and 224 by way

~ of the action of the swing units 56 and related parts as previously described. Although
not preferred, the Imagnet rotors 124 and 224 can be coupled together by push-pull rods

. 25 rather than the magnet 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 mede without deviating from the spirit and scope of the

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



it inan arc to selectively nmenber .to responsively axially
nove said first nenber and Q“IBW e wwdth of said air gaps. 12.
“An adj ust abl e magnetic coupl i rst and second coaxial rotary
shafts hWPP83%6¥otary axis; first and second groups of roPETASIKEFSET i r st
group having two axially-spaced magnet jotors each containing a respective
per manent nagnet; 13 said second gro havi ng two axi al | y-spaced
conductor rotors each having a nonferrous el ectroconductive el enent spaced
by a width of an air gap fromsaid respective nmagnet; an axial space
between the rotors of one of said grdIeAIM$ rotors being fixed and nounted
on said first shaft to rotate in unison therewith; the rotors of the other
one of said groups of rotors being in a. concentric relation to said second
shaft to be novabl ¢ axi aln adjustibi n¥gndi CodPler dRPrafig: @l ong said rotary axis
and to rotate together in unlson w th sald second shaft; and push- pul
mechani snms operatrﬁgnaodaxpadnymumheﬁohennganncwmms rotors |n sai d other

one of said groups rotgf a_sel ct ed ngnc.e n_a se 9@
di rection and oper 5’(‘? VoI g}ﬁgﬁ?tl Vﬂ’ﬁv%ac h‘e° RIIRE 3 AEspge ‘fené pF‘E‘t‘%‘FQt in
sai d ot hgg of said groups of rotors an anmobunt equal to said sel ected

di stance, but in an axial direction opposi te to said selected axial
direction so that $we doaxial cgaqhs:tta‘rretomeacbdxa&qlgad non-fetrdus Llectofonductiveaing

t t I 12 ifth t is fixed t
Ca00" se mReeLhgn i e%h HoBtaioPnrrigk PUE R sa et bfBrdiel cai 0 otner one of
sai d_groups of r ot qrfrst @flof dhictkiteth BeuflPaced st fBlea it disuiRENAIR! oAy | S

a mechanismcarried by said fifth rotor- adj ust abl e magnetic
coupl er mountediasg unis oolsaldrﬁrstashaﬁrtomuehnumsdnﬂmﬂx smcarried by said

fifth t i | ud t .which trall d d
[1th rotor and halwofpEanpe Whuef Sdimpy Gigegteried b HhTRlE ?aazaﬁt:‘vsfqah
sai d ot o@ﬁ@dﬁtctfo%%amwec% shfdl RESnd shaft and AShroRsth %tﬁ@é&m@

accordin l'aim 13, in which said other one of said groups of rot ors is
sl i de- rmunt ed on salﬁ:l'stf pushipuitlaneshanism connected to a first of said remaining rotors and

operative to move it axially in concentric relation to said second shaft;

an additional push-pull mechanism carried by said second shaft between said
remaining rotors and connected thereto, said additional push-pull mechanism being operative
to move a second of said remaining rotors in unisoﬁ with said first remaining rotor, but in the

opposite direction of axial travel, to vary said air gaps equally.

2. An adjustable magnetic coupler according to claim 1 in which one of
said rotors in said unit is spaced radially by an annular opening from said second shaft and
said first push-pull mechanism extends through said opening to said first of the remaining

rotors from said control mechanism.

3. An adjustable magnetic coupler according to claim 1 in which both of
said rotors in said unit are conductor rotors;

and said remaining rotors are both magnet rotors located between said

conductor rotors,
HIS SHEET HAS BEEN This Sheet Has Been Replaced
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REPLACENMENT SHEET 16. An adj coupl er according to any one
of clainms 12 to 15, in whi chmﬂm“ﬂﬁmﬂﬂmﬂul d one of said groups of
rotors whiyphsizseipount ed on sai*d £irst Bhaft *are sai d condugcrvusvenssss each
havi ng an’ el ectroconductive ring engaged by a respective ferrous :backing
menber; and in which the rotors of saidlbther one of said groups. of rotors
are said magnet rotors, each having a respective. set. of pernmanent magnets
wi th adjacent magnets arranged with their poles reversed, each said set of
per manent nagnets &fd i wieH 584 pubklpall 'édafising aré §éihtlP lopeiative !tacsblééﬁ@a
respective ferrous backing nember engaged by the nmagnets of said set. 17.
An adj usinewé eaideyagnet otorsuaxially mcwusafi Wwgopnesits direstivps @rselgctedrdistance to ey ch

sai d push-pul |l mechapi,sns include first chanismfor selectively noving
one of t&‘@ aEWPFSﬂ‘ﬁB'I?Wg%W(gW@P&%ENWaggf‘bagﬂ?tcfﬁ L5-of rotors axially a

sel ected distance and a selected direction, and includes a second nmechani sm
| ocated between the rotors of said other one of said groups of rotors for

nmovi ng the ot her ode of Asnadjustablermagnetici soupler diceprding toxelaim yi imivhichesaidt ed

di stance |p.a directign oppasite .to salLd, sel ected, directio e nsive to
an”ax ) bRl pispud TpFb AR dfrtudeect i Toror HESS 1S Hif Sbinad EB ALA Topaliah
ot her OngerRfeer ¥afll FErRMRMgOFotoral AdSin Which MAKE AGhdiRdR0bL s418 CiRitichal ?ﬂ%-ﬁﬁl]
according to claim17, in which said second nechani smincludes a fift

rot or nometkahism extends befweoenisaid fifth rotor andsaid remainingretorsa sai d ot her one of
said groups of rotors, and includes swing units each centrally pivotally
nmounted by a pivotal mounting on said fifth rotor and engaging with the
WWWanmquomwwm@&m icOdoupfk Uclording to AR U HS WHRIE sai
magneti c coupler according to claim19, in I ch the pivotal nounting o
each of sdditiosalipughpuilt mechanisai dndhides multipter swing unitss each of which is centrally

. A on a respective piVv axi s extending radi.ally, fr ai.d rotary axis

of SaTd Suigraouan on shid RRaios 5ad Jiecith apRutie; olo SRRV dRiHRtPR O™

claim 18 e&iv@io‘}“s’af.id]r%naigﬂ-ygﬂ&i&g each of said swing units has |ongitudinal
nd,

slots adjatent its - e and each of said rotors in said other one -of-

said groups of. rotors has respective rollers tracking in said slots. -

21. An adj ust abl e magngti ¢. coupl er accordi pglto any one of clains. * . 18
to 20, in which said unit aé‘é‘_éﬁgﬁa%‘ég%?m_r‘&w tAEEHHS ta g‘ﬁ“’éo‘é?‘hﬁgﬁct&vﬂ'ﬂ
sai d i f {dndifin@roldt§ BreP@ipPortétl shPii{dedRBurktSd 8h pihsBrojetlify fdRf efBGHial end of

said fifth rotor.

7. An adjustable magnetic coupler according to claim 1 in which a control
mechanism is operatively associated with said first push-pull mechanism for operating the

latter from a stationary position.

8. An adjusta‘ble magnetic coupler according to claim 5 in which said
swing units are coplanér with said fifth rotor when said air gaps have a maximum width, and

extend at cross angles to said fifth rotor when said air gaps have a minimmum width.

9. An adjustable magnetic coupler according to claim 1 in which said first
push-pull mechanism comprises a first member mounted to move axially only, and a second
member held against axial movement and interconnected with said first member such as to

-
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have an extended position a?un" gy air gap-is at a mni,num ,22..
An adj ust abl e magnetic coupl HﬂuﬂﬁﬂgWHEﬂ, ﬁrst and second shafts having
coaxi al rotary axes; a -conddctér ¥otbor sunixl nounted on said first shaft,
to rotat ¥QA8S764Ri son therewith and providing axially -ali BREHSI¥IBEE? and
second groups of electroconductive el engnts, each of said first and second
groups having two respective el ectroco ctive elenents facing -one * .

anot her and axially spaced apart; first and second groups of axially-spaced
magnet rotors, each of said first and second groups of nagnet rotors having
two sai dnonejitaxiallyiresponsive tetirhing fof saidsecanst memhber said socandshaft deingrieerto
respective permanent .magnef . each of. the two nmagnet rotors in said first
and secdfAt® V‘Sﬁ%?%S?ﬂ%ﬁgm‘{ﬁFg%#‘ép‘% Wht ed relative to said second
shaft so as to be novable axially relative to the other two nagnet rotors

in said first and second groups along a rotary axis of said second shaft
and to rotate togelher An admstable whagnetiaicdupler eendrdingfto; claim @ in mhichgthsup

of magnet, rotors. bei | oca bet.ween said, first aroup of . . '
ol ect £ oaBIFRRERPHORPATE Sk e RS HREPhe1BFRbE RIERER B o5k S0t ja Ref Bidaced
by a firfiémbérsan@f c%hfplma:? RN roRerdidihe il $20E 166 t¥ented BABR Gthérbriaidd
first group of electroconductive elenents; said second group of magnet
rotors bmémbeisocat ed between sai d second group of el ectroconductive

el enents and having their permanent nagnets spaced by a second pair of air
gaps fromsaid el ectroconductive el ements in said second group of

el ectroconductive g emeRAhSidj@stshle Pdpnbti® dBusIel hb%bfﬂigé tRERAN SA) wRER §giaed
to said first and second groups of magnet rotors and operative to axially
nmove t hesecexhaenibee hasigriever rapmoprojecting shmefodm saiddan actugter dx catinegted db ahidv e
to one anot her sel ected di.stance.in o site axial directiong wheyeb

sai d 11 ETeToH SUCHIEPED, SviBging f in apciE 8 sslep el Suasa scopud moggber to

adj ust at}leﬁ‘pdiﬁ%ﬁi D52l BPMBYE Said KR ntbniler hid HeAlbPadfbst B WilihIT sl ghps. 9ap.
adj ust nent” nechani sm’i ncludes: a. first air gap ‘adjustnment mechani Sm
operatively associated with said first. group. of magnet rotors and
operative, to axially ve .t h relative tq one another a selected distance
in opposite axially*di %&ﬁ%ﬁ@%ﬂmc%@aﬂm@s‘%n of air gaps nmay be
varied equal ly; anfiraS®sRBAd AtirySARRARIVSS ARAMry3RShani sm i nterconnecti ng

a group of two axially-spaced magnet rotors each containing a respective set of

magnets;

a group of two axially-spaced conductor rotors each having a nonferrous
electroconductive ring spaced by an air gap from a respective one of said sets of magnets;

the distance between the rotors of a first one of said groups being fixed, and
such group being mounted on said first shaft to rotate in unison therewith;

the rotors of the second one of the said groups being in concentric relation to
said second shaft to be moveable axially relative to one another along said second shaft and to
rotate together in unison therewith; and
. push-pull means for axially moving a first rotor in said second group of rotors
a selected distance in a selected axial direction and for axially moving the second rotor in said
second group of rotors an amount equal to said selected distance, but in an axial direction

opposite to said selected axial direction, whereby said air gaps are varied equally.
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said first and second groups and operative to axially nove
sai d second group of magnet rﬂ“lmﬂmﬂmmmm ith said first group of
magnet rQLglgs¥Eisr eby sai d second® patr "of ®ai f gaps may al S(i'cﬁﬂJSé%is%ﬂ

equal 'y responsive to operation of said first air gap adjustnment nechani sm
24. An adj ust abl e magnetic coupler acqerding to daim22, in which said
air gap adjustnent nmechanismincludes: a first push-pull device for
selectively axially noving a first one of said nagnet rotors in said first

group of magnet rotgrs; 3 S - A:Se h-pul L . devi,ce
for noving a seconc}gbne% o@é%&%@g@gqg or-%%iﬂnvg%‘iﬁldgﬁtqu@%gr%%eép ﬁﬂgnet
rotors oggefid khify af Dloeaiicl berweanheirowts ofsall Secomd gioup lof Potbts, she/iro@hich phAti  d
push-pul | device for nmoving a first one of said nagnet rotors in said
second gpbsaid pushippll Beans isig meghanismy earrigd kpsaid fifthgleT.ce; and a fourth
push-pul | device for noving a second one of said nagnet rotors in said
second group of nmagnet rotors oppositely to axial novenent of said third
push-pul | device. 2%, AR caaples hactotdingte BRirh A 3ciawphich saidanédhaniini chidds ane
of clains 22 to 24, in which said nmagnet rotors are slidably_ nounted on
rods propwing wejt which is eentraliy svdeg-momntadoon said fifth mter and hasits oppesitedends

second s bet we t. net, r oL or.g aird fl and second groups of
magnet rhﬁ‘iﬁ&’p e%gggm&:taggg? g%?lg lﬂﬁﬁﬁéfﬁ%gac%g‘fﬂ %{Fsé?é%or ding to claim 25,
in which swing units are centrally sw ng-nmounted on said additional rotors
and have end portions interacting wth adjacent of said nagnetic rotors so
that the magnet rotldrs ih ceuplsr aecorling suplaimn 13dnwdich spid secomdegronn of rptors
nove in @ ite axial di,rections. 27. An adjustabl e magnetic coupler
conpri si %ﬁ‘%ﬁ‘?@‘f‘@%&“&%éﬁﬁ‘?g%ry shafts having a rotary axis; first and
second groups of rotors, one of said groups having first and second

axi al l'y-spaced nagnet rotors each containing a respective pernanent nagnet,
and the other one df6.saifn gdmstblenmagneficf coupleraasgondingotrdclannal? in wiahethe
conductor_rots.each haying a respective el ectroconducti.ye.el.enen aced by
T ospecPoR o g Ane P ST £ irS 3 EondiioR aSr SR Bl i Qertolbiluchie Hig

engaged by a.respective ferrous backing member; and in which the rotors of said second of

said groups are magnet rotors, each having adjacent magnets of its set of permanent magnets
arranged with their poles reversed, each said set being mounted in a respective carrier disc

including a respective ferrous backing member engaged by the magnets of such set.

17.  An adjustable magnetic coupler according to claim 12 in which said
push-pull means includes a'. first mechanism for selectively moving a first rotor in said second
group axially a selected distance and selected direction, and includes a second mechanism
located between the rotors of said second group for moving the second rotor in said second
group axially said selected distance in a direction opposite to said selected direction

responsive to movement of said first rotor in said second group by said first device.

18.  An adjustable magnetic coupler according to claim 16 in which said
second mechanism includes a fifth rotor mounted on said shaft between the rotors in said
second group, and includes swing units each centrally pivotally mounted on said fifth rotor

and slidably engaging adjacent opposite ends with the rotors in said second group whereby
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a di stance between the rotor roup being fixed, and said
first group being nount ed on ﬂlﬂm“‘mm‘ HIW to run in unison therewth;
the rotors of said secon elngncasried by said second shaft to be
movabl e aWPA8BF617e| atlve to one another along said rotary B%TUSEHIP56DH '
‘rotate together in unison with said secggd shaft; a first nechani sm
operative to axially nove the first rot I n said second group a sel ected
distance in a selected axial direction; and a second nechani smoperative to

move the second rotor in said second group an anount equal to said selected
di st ance asislimovementof said fnst wter insaidnseend group issansk tagrgversg direction in

direction.to [ esponst sal.d air equal ly. 28. An adj ust abl e
magnet i criL 8351 EP dr/%fcﬁrba/ﬁ%g&&?g?lﬁfﬁnd ich a fifth rotor is fixed to
sai d second shaft at a location between the rotors of said second group of
rotors, and in which a part of said second nechanismis carried by said

fifth rotor. 29. 1 adpusdiusiablenmggesticccanplesiaseordingotodelatm t18 gl whichaBe i n

whi ch sai d cond .nechani,sm. ncI des I e rocker IS _ea

Focker  utyeua o o eabst o St OB olf ol o f 3P dempiv & pFRf i et
opposi t e ridifly Hoht eHe PtdrP taﬂfsfdftshid%cwhd Shafh& thapedcht Sifig uilitSehizfbes SFie hid
group of rotors. 30. An adj ust abl e magnetic coupler according to any one

of cl ai myotRY unigs osaid second gioup af respective lovatiorerdquidistant| frate therotany axis ofisaid g
push- pull?ﬂﬁa h g and a thrust bearing assenbly which has a non-rotary

el enent to said push-pull device for selective axial novenent and
has a rotary el enment connected to said first rotor in said second group of
rotors so a linear novenent of -said push-pull device 19 is transferred
to a |like |inear nod&neninafljustablé magneticrapupler accozding te@damdléigrmwbmhfeach

rotors. 31. An ad usta tic cou risin r st nd second
Shafts naviing vl 4RF gnel et 198 Bacsn it EadkeprelBB o ipatd Sond Brp RoAVE:
rotors eggdheb@vy Rilletsifhc ﬁmge;ﬁgaagms.nagnet, first and second axial |l y-spaced
conductor rotors connect t oget her and each having an el ectroconductive

el ement spaced by an air gap froma respective one of said magnets and
backed by a

'21. An adjustable magnetic coupler according to claim 18 in which said
units each have a retracted position éoplanar with said fifth rotor when said air gaps are at a

maximum, and have extended positions at which said air gaps are smaller.

22.  An adjustable magnetic coupler comprising:

first and second shafts having coaxial rotary axes;

a conductor rotor unit mounted on said first shaft to rotate in unison therewith
and providing axially aligned first and second groups of electroconductive elements, each
such group having two respective electroconductive elements facing one another and axially
spaced apart; _ |

first and second groups of axially-spaced magnet rotors, each such group of
magnet rotors having two magnet rotors and each magnet rotor containing a respective set of

| permanent magnets;

each of the magnet rotors in said two groups of magnet rotors being mounted
relative to said second shaft so as to be moveable axially relative to the other magnet rotors
along the rotary axis of said second shaft and to rotate together in unison with said second
shaft; S
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magnetic material; a di stance qm“ﬁm(lmﬁumumm of said conductor rotors
being fixed, said f| rst conduc unted on said first shaft
to rotat avoessmason therewith, and said second conductor rBEBUSIINISEUNdi ng
said second shaft and being rad| ally spaced therefromby a cl earance space;
sai d magnet rotors being carried by saild second shaft to be novable axially
relative to one another along the rotary axis of said second shaft and to
rotate together in unison with said second shaft; and air gap adjustnent
appar at us oper ati velid fiastsgrouptof dnagrieh rotatsibeing edatedobetveen aaidefise igroupl yf
axially nove themyrel ative to one another a sel ected di stance I N o posite

axi al dislessiocendnchie elementsand havingfheir sgts of Béﬂ%\en@aastﬁtmay Bya ir
dj ust ab] d
ot bt il BARE o SBUTuIBAr B ORBIckD) Memdnll i 34> | ES of Mol d?stﬁ'

el enent %1é1ﬁ§nt§;g one another and spaced apart, said elenents being backed by
ferrous el enents; 20 two coaxial magnet rotors mount ed for unltary

rotati on between s&id seondSremmot magned raterssbeing located bebwesn sai ge@nﬂgﬂ‘%ent

o amont St iepSiniRudt bR b ok TROE R o fndlt PRl B A Y C°§‘§&E‘* e

rel ativeyao §fidk S fro@i) Osagh ﬁwtrc@aﬁdxwﬁlvusteréﬁﬁhtsmﬁhamu}ﬁmee&mtegbeg
said rotors for selectively nmoving themaxially a selected distance In

opposi t esleatrocenductivs elegnepity said air gaps while said rotors are rotati ng

33. An adj ust abl n C O L. whi.ch sai
rotors are slidabl 5“‘%‘3 f‘écfgg "%WE‘B %ﬁ%é}@?lf%g oM o'pE)n g?lpeh%ﬁcfgd §e°3
member  fgryagk GNmagne? rdtobs Mmddpkratite taBxlleiidve tHe resEbt A Riafhiet T8iofs iAMdakls 0PN
said axis so that said rotors can rotate in unison W|th said shaft while

bei ng f rsaisd groups agmallyaml@twmtoemetgnoﬁmrca salecteshdistanre dn wppesiteedtialndiseetions
relative ai d Qn s or adj nt,of said air gaps. 34.
An adj us‘f’g‘HF i%atla@d(?%‘t?ﬁ @8@%%&?91‘&‘?8 ?dma in which said nmenber
is |ocated centrally bet ween said units and in whi ch said air gap

adj ust mrent mechani sm- ncl udes rocker arns pivotally nounted on said nenber
and sidably int er c8dnechakdistablemagnatistconples according tonclaime 32 i whisheeishair of

one of sal d £0b LS SASERnAnbllig: endvi se

a first air gap adjustment mechanism operatively associated with said first

I-l

group of magnet rotors and operative to axially move them relative to one another a selected
distance in opposite axially directions whereby said first pair of air gaps may be varied
equally; |

' and a second air gap adjustment mechanism interconnecting said first and
second groups of magnet rotors and operative to axially move said second group of magnet
rotors in unison with said first group of magnet rotors whereby said second pair of air gaps
may also be varied equally responsive to operation of said first air gap adjustment

mechanism.

24.  An adjustable magnetic coupler according to claim 22 in which said air
gap adjustment mechanism includes:

a first push-pull device for salectively axially moving a first of said magnet
rotors in said first group of magnet rotors;
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novenent of the other one ' but in an opposite axial . .
direction. 35. An adjust ’mmﬂ W‘Lﬂiﬁ”pl er according to claim33, in
whi ch one_of .d units is*spac madls fromsaid shaft - ance
space, ari 38,3‘21&1? of said air gap adjustnent nmechani sm ext ﬁéﬁﬁpﬁ)rogéi%h sai d

cl earance space. 36. An adjustable maggetic coupler according to claim 32,
I n which one of said units is spaced radially fromsaid shaft by a
cl earance space * C S * 211 and said air gap adjustnent

L M
mechani smincludes a fi - | kngsfroman outer.
| ocation through saa%ﬁoﬂ‘ﬁ §§§1§ﬁ§2d§%§ég&§ﬁ§@§%§g@g,§@r§éﬁgﬁg s%fl @%ﬁrla?pé?ropsgm%nd
i ncl udegirq FOGPHEMBLSN rétols opPosikeld i ariliahyRdiert oF 6aifl Trétphsh-pall ASVidk; V|
movi ng the ot her one of said rotors responsive to operation of said first
push-pul | nechani sathitd pushipullletice formoving adinsto iagret astord inchajdeseronds .

37. An adjustable ‘gﬁgneé:ﬁ? couﬁigl egdaccqrdi ng to claim36, in which said
second BURR-PHHSREIGTH! ?t!?t? T3t 3“ﬁ?7.- otary, slide- nounted barrel
concentric to sal dafdiﬁ&rﬁlsﬁlﬁuﬂ &é%ﬁheefé}%ﬁiﬁﬁgﬂ{e'ﬁe@blﬁ"lm‘n%& 1old23h 3RLseRBRE €

and includes an actuator® cooperating with said barre sel ectively nove
sai d bagreip efmagret retbrsrappssitely toaxialymavengent of said third push-pull device.

25.  An adjustable magnetic coupler according to claim 22 in which said
magnet rotors are slidably mounted on rods projecting from first and second additional rotors
fixed on said second shaft between the magnet rotors in said first and second groups of

magnet rotors.

26.  An adjustable magnetic coupler according to claim 25 in which swing
units are centrally swing-mounted on said additional rotors and have end portions interacting
with adjacent of said magnetic rotors so that the magnet rotors in each group of magnet rotors

are caused to move in opposite axial directions.
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