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This invention relates to linear notors in which the noving coil assenblies
are re-cowPi2guwiap17é and translates to |inear thrust for®€ETHGAM1I0NESEOI |
assenbly is incorporated into the nagnet assenbly. In particular, this
invention relates to a noving coil assenbly with nodul ar cascading ability
and the nethod for coil setting. BACKGROUND The invention rel ates
general [y to |i nREICONFIGURABLE LINEARMOTOR CRICASSEMBLE MOBREEEd i N succession
to increase coil assenbly [ength and hence increases the notor rating.
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No. 4151%F5adinacbiitypnd hepsihesdpr Qb seiind: whi ch descri bes the construction and
US Patent No. 34647, issued to Beakl ey, which describes an alternative coil
construction with overl appi ng coil and use of heat sinking nedium such as
epoxy and al unmi num pl ate to di ssBASKSROUND In order to increase
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damaged to a small portion o
or the coil assembly Depending on the design of the mechanical constraint, the magnetic track

can be stationary and the coil moving or vice-versa. Several early prior arts relating to linear
motors of this nature include US Patent No. 4151447, issued to von der Heide, which describes
the construction and US Patent No. 34647, issued to Beakley, which describes an alternative
coil construction with overlapping coil and use of heat sinking medium such as epoxy and
aluminum plate to dissipate heat. |

In order to increase the motor rating, manufacturers will lengthen the coil length by
laying multiple coils side by side and encapsulate it into one single coil assembly module.
However, this will become a problem, as there can be many different coil assembly module
sizes that need to be produced and stocked. This is a problem with the current trend of high
mix low volume production.

Another problem with single coil assembly module linear motor is that if there is any
irreversible coil damage or problem due to unintentional impact, usually at the edge or call
burnt due to overloading, replacement has to be made to the entire coil assembly module even

if just a localized damaged to a small portion of the coil.



I n addi tion, upgrading of notor rating and parts nodification such as cable
| engt h extension cannot be nade to existing notor and needs to be repl aced
Wi th a newol20HeRe778ot or of specific specifications, thePETSGE11/0p15OdUC Ny
wast age. The nore commonly used nethod to all ow repl acenent of
cable length for exanple is to provide connecting cables at one end of the
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nesenbl y TeulMEnES, RS Rlerkly oCPerth SRR R UEr Pl MBlpormau e
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However, this will require each coil assenbly nodul e notor phase (U, V, W
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resul t, e&RrahOfdr nHSREIMgYCFBEIMY. eHwbve k@ Medgytralbl SspiGdbns HRdWRAGHR vet her and
hence coil assenbly nodules with the same coil connection cannot be

cascadedfeggjetiheen-anaduiarHisea) apeteyeqoides nongdtrdvelalesayns| neraizingl tee entite celbises t he
coil ass Y fLur di 1 |11 pl Li 10] dul es
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it weak sprviogtagret dssembiE SERIRTMIIN tieFoukdtiahEl ON To sol ve the
problem the present invention conprises of a _plurality of coil assenbly
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paraite as()sgmgls rmlo?iile motor phase (U, V, W) to be connected differently toA the terminals of the end
connectors. As a result, each coil assembly module is slightly different from each other and
hence coil assembly modules with the same coil connection cannot be cascaded together and
the gap between coil assembly modules increases the coil assembly length further. In addition,

multiple coil assembly modules are held in place only on the contact surface of the connector

butt, making it weak structurally.

DESCRIPTION OF INVENTION

To solve the problem, the present invention comprises of a plurality of coil assembly
module units and inserted into a magnet track for linear motor operation. Each coil assembly
module in FIG. 1 features electrical connectors at both ends to electrically connect the plurality
of coil assembly module units to achieve re-configurable capability. The connectors are used

for electrically linking up all the coil assembly modules windings to become parallel or series



connected to the notor voltage bus. In addition, the connectors serve to
connect respective tenperature sensors or thernostats found in each notor
coi | assewbI2g1magliBe t oget her to of fer therno-cutoff pr@CESGoM/od@Sa |
cascaded coil assenbly nodul es. Connector at one end can then be connected
wi th the matching connector termnal to the flexible notor cable.
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The coil s are then encapsul at e- nol ded usi d%thermall y conductive epoxy
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sealed with a coil assenbly cap. Each coil assenbly .nodule 1s capabl e of
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magnet track i S .manner ments of the coil assenbly
Todut es. PGS heEerfp g Rfﬂ%%ﬁe&ﬁ'ﬁe Rl goDFEPTREIPE 8'S BFOTE ng
appr opr i &iteb&miehdshif AP OBBYaFFIG. GAtahil GBEThib h@B%@&B@&&és}gﬁe&@' doneb&IER| ¥
nodul e segnment of the entire coil assenblc% as the magnet assenbly
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because there will be a long cooling period when the coil is not energized
Wnenevertemnerahﬁﬁ/$aﬁgorﬁ’argh€‘m0ats§é¢rbﬂ gonnecterdor thermotcotoff pprtestionri ty. As descri bed

above, the i n¥l$en$oiilé) rquénntg‘u%a@sb% t (gIQeed L]:s%lgltf\)é/}nmg%/ c%gmgu.la(‘:meagpoxy material and
pressed into shape or using injection-molding process. The final process involves embedding
the connectors PCB to the molded coil and sealed with a coil assembly cap. Each coil
assembly module is capable of running singularly, or re-configured as multiple units of coil

assembly modules by using the same coil assembly module for cascading.



1. Elimnate nultiple coil assenbly nodul e production and stock because
only one standard coil assenbly nodule is required for cascading nmultiple
uni ts of woibiiarseabl y nodul es toget her to increase theptosceoamwhpsd. 2
Ful 'y nmodul ar and re-configurable coil assenbly nodule allows parti al

repl acenent of damaged coil assenbly nodul es and repl acenent of cabl es and
parts, reducing wastage. 3. Cost-effective and feasible to have long travel
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energized whenever the moving magnet assembly is not in close proximity.

As described above, the invention brings about the following advantages:
1. Eliminate multiple coil assembly module production and stock because only one standard
coil assembly module is required for cascading multiple units of coil assembly modules

together to increase the force output.

2. Fully modular and re-configurable coil assembly module allows partial replacement of

damaged coil assembly modules and replacement of cables and parts, reducing wastage.

3. Cost-effective and feasible to have long travel moving magnet, stationery coil configuration
by incorporating appropriate switching control to trigger the respective coil assembly
module segment of the entire coil assembly as the magnet assembly transverse along the

motion stroke.
4. Improved insulation between individual coils for high voltage applications.

5. Ease of manufacturing process since only one standard coil assembly module is required

for production.

BRIEF DESCRIPTIONS OF THE DRAWINGS
FIG. 1 is the perspective view of the re-configurable linear motor coil assembly module of the
first embodiment of the invention and illustrates the features necessary to achieve full modular
capability.
FIG. 2 shows the coil layout view of one coil assembly module of the invention and describes

the coil spacing and edge spacing in electrical degrees.



FIG 3 shows the doubled |layer PCB artwork that details the coil w nding
connections with the connector termnals at the edges of the board. FIG 3A
shows t hewPa@p1ig9®s artwork routing. FIG 3B shows the BOTISG291149ES0 ar t wor k
routing. FIG 4 is the perspective view of the ironless |inear notor design
conprises of a coil assenbly unit and magnet track. FIG 5 shows the
perspective view of the re-configurable linear notor in the second
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respect i $@PP@MPRYr at ure sensors or thernostats found internally in each coil
assenbly nodul e together to offer therno-cutoff protection to all cascaded
nodul es 1. Connector 2 at one end can then be connected with the matching
connect oFirstEmbotimento t he fl exi ble notor cable. To further secure the
connectors wh cal assenhl re cas in pI | ocki
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assembly modules are cascaded in place, locking mechanism 4 is used for all cascading joints.
Locking mechanism 4 will prevent the series of interlocking coil assembly modules 1 to
disengage during motion and mechanical stress.

Each coil assembly module 1 in FIG. 1 features assembly grooves 3 to facilitate
identical coil assembly modules 1 to be seamlessly cascaded. Hence, to facilitate the space
required for the assembly groove 3 or edges for modular connection, the spacing between the
individual coils (7A, 7B, 7C, 8A, 8B, 8C) is spaced at 60° electrical degrees interval, as shown
in FIG. 2. In this manner, the groove edge 3 at both ends will have sufficient space of 30°
electrical degrees for the adjacent coil assembly module 1 to overlap to form the groove joint.
The larger spacing interval has the advantage of allowing sufficient tolerance control such that
when multiple units of coil assembly modules are cascaded, any offset displacement is kept to
minimal and non-cumulative. The groove edge 3 serves to strengthen the mechanical structure

by having the contact surface along the entire edges of the coil assembly module.



In detail,

are disposed in a row at equal interval of 1200 el ectrical degrees,
WO 2PhARe778, Phase B, Phase C coils. The indivi @C&ISGEOi11080130 | |

two sets

carry the respective current in ternms of electrical degree as: Coi

sin (0) Coi
sin (0+6000) Coi

7B:1 sin (0+1200) = -1 sin (0+3000) Coil 7C. | sin (0+2400)
8A:1 sin (0) = -1 sin (0+9000) Coil 8B:1 sin (0+1200)

t he concentrate-wound coils (7A, 7B, 7C, 8A, 8B, 8C) in FIG 2

form ng

7TA 1
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Irection o econ

such

t hat A-plased coil 8A is wound in the counter-cl ockw se direction, B-phased
S wo hn t cl ockwi se direction, C phased coil 8Cis wound in
ggﬂﬁﬁgé'gér

coil 8B i

t he count ercl

ection. The individual set of coil lead wires are

rei nforced W tdeieBndies412g) pLingk 8+3009, 11, 12, 13, 14 for connections. A
six coils are required to formone coi | assenbly nodule 1 of the

re- confi gur abl®®! 7EH&BA842A9 oF | sin (6+600°)

total of

Coil 8A:1 sin (8) = -I sin (6+900°)
Coil 8B:1sin (6+120°) = | sin (6+1200°)
Coil 8C:l sin (6+240°) = -l sin (6+1500°)

The winding direction of the first set (7A, 7B, 7C) is such that A-phased coil 7A is
wound in the clockwise direction, B-phased coil 7B is wound in the counter-clockwise direction,
C-phased coil 7C is wound in the clockwise direction. The winding direction of the second set
(8A, 8B, 8C) is such that A-phased coil 8A is wound in the counter-clockwise direction, B-
phased coil 8B is wound in the clockwise direction, C-phased coil 8C is wound in the counter-
clockwise direction. The individual set of coil lead wires are reinforced with conducting pins 9,
10, 11, 12, 13, 14 for connections. A total of six coils are required to form one coil assembly
module 1 of the re-configurable linear motor.

More specifically, a PCB board 9 in FIG. 3 is designed to connect each individual motor
phase lead wires as a three-phase Star configuration. The PCB boa}d 9 has a doubled-layer
artwork and the front and back routing artwork is shown in FIG. 3A and FIG. 3B respectively.
Pin 9 of FIG. 2 is soldered to solder pad 18 of FIG. 3, Pin 10 of FIG. 2 is soldered to solder pad
19 of FIG. 3, Pin 11 of FIG. 2 is soldered to solder pad 20 of FIG. 3, Pin 12 of FIG. 2 is soldered
to solder pad 21 of FIG. 3, Pin 13 of FIG. 2 is soldered to solder pad 22 of FIG. 3, Pin 14 of
FIG. 2 is soldered to solder pad 23 of FIG. 3. Terminals 16 and 17 are meant for the pins of the
connectors 2 to be inserted. Soldering pad 24 will be soldered with the internal thermal sensor
or thermostat inside the coil assembly module 1. The person skilled in the art can have the
PCB can be designed to achieve Delta connection.

The coils module 1 is then encapsulate-molded using thermally conductive epoxy
material and pressed into shape or using injection-molding process. The final process involves
sealing the molded coil 1 with a coit assembly cap 5 as illustrated in FIG. 1. The coil assembly

cap 5 serves as a mounting medium in which external mechanical assembly will be attached.



More specifically, a PCB board 9 in FIG 3 is designed to connect each

i ndi vidual notor phase |lead wires as a three-phase Star configuration. The
PCB boar awo 2hHs#12&77doubl ed- | ayer artwork and t he front aR@TIS&EKI106USH ng
artwork is showmn in FIG 3A and FIG 3B respectively. Pin 9 of FIG 2 is
sol dered to solder pad 18 of FIG 3, Pin 10 of FIG 2 is soldered to sol der
pad 19 of FIG 3, Pin 11 of FIG 2 is soldered to solder pad 20 of FIG 3,
Pin 12 ofattédnfrents F§ssﬁ>1é| Heigetsetiss SUIRNiesgpatdd @\fen@a@ng:@he (Ehdth gfethe,of;oﬂFl G 2
is soldered to solder pad 22 of FI 3, Pin 14 of 2 is soldered to
sol der paepez@'wprsl &p '?P'eST%Paﬁ ai%q%emedeawuthwdarp@ﬂlee@wp" pssembiigapBiier of t he
connecto A 4 t he

i nt ernal (,t %rlFr?g @%ﬁggﬁ B‘rﬁﬂt ﬁ%%asg%bﬁ@gd}e g\#e'h%:e(;tg 'rgés)lshgﬁﬁbﬁjetvwap le 1.
The per semvakin [RI@.H. i The tegnelr ttack aomprises of el REBofc@niodie atiasatigy @drmianestc hi eve
Del ta connectio S module 1 is the ncapsul at e- ol ded

usi ng t hBPHRY y&EStﬁ?iL?ét ?Q/@n‘gﬁgxbk?nff@‘|°£Ima§H8tsd? @5@83"%"n$’§° é‘ﬁ%ﬁ’én%?' usi ng
i nj ect i oferramlaghen§) pRte3CTES and ZNevith ibasé pREOLE &6 fdriiAd W Schal infagndthrackrol ded
coil 1 with a coil _assenbly cap 5 as illustrated in FIG 1. The coil

assembl yModying heles g ar ea{%"aé?drﬁﬁkﬂ‘?m HHipsihE Hie P artroRpicaiRtesatandA7 are hiii cal
assenbl ybonoflgee@géﬁlg@%_ Attachnment is possible using a series of tap
hol es 6, spaced evenly along the length of the coil assenbly cap 5. Tap

hol es 6 can al so be nmade on the side profile of coil assenbly cap 5 for
verti cal t n option. The coil assenbly nodule 1 is inserted into
t he magnega’ rnggk%dﬂﬁorgm in FIG 4. The magnet track conprises of dual row
of periodic aFmrsmbwmgwenmrma%twemqnsésecdd&gwétﬁéihraasr oA dthd kecohbe array
of magnets o two parall el ferrorraégnet,i c plates 26 and 27

with bas%m?)‘%dz{?eé‘nb@emgf‘?f 3 Ffé"esli‘s theRAYRE ME d coipedulayassemilg! ol es 32

are | ocagage QQtldﬁQrtyhpa‘iﬂldd%ﬂy Rf Ioh&@a%‘?é;?ﬂ@ﬁﬁﬁ"@tmg p%é*t%e@t@n%ﬁﬂrszf?onamg at the
bottom of the base (P ate 28. Second Enbodi nent 5 shows the
$

per spect PiPE akf [disaiseed sueh thaba singlieintplar £bil asspinhle apanting dire enﬂretlhregﬂs efooetign
enbodi megl E%n%@gﬂﬁe&s&lé agke %ﬁé’sgﬁsln%t@m%orgp}{ésn%e rgurga‘e oofodul ar
assenbly 1 1s e stationery, particularl I'ong rav apprli cat i ons.

The pres@qsemblnvmmneom ahdf the rappfopdate tsmiiching oqmtralSt todtnggnustaedemcthetdwt a

single nptor coil, assembly, spanni t h ength of notion tr
becones rr%)n Modde STgraenty (\E(ﬁ Cfm?rﬂgg EOFB h'B%P%@gﬁ’th@ cp{,pysgmply 1 wil
re-confi :gmbabhergnz@d tontisaB| thiuswid dlicv fbr amihehifp A REFEND kHalits ratinh WithdUurg
controls to tri the respective coil assenbly nodul e segnent. Wth

current TYRPY 8Yegg€\i‘tt”8 Mihigh i LRecaPRl? 0F RIpdHCIng @i Nighgs adpHS fgreer Thprelis Al9Rg be

ener gi Zeghofirf eriBUAHS the chinid HoMdrelgik Wéhév@rf thé nﬁbﬂ&ﬁ{aghaggéenfb\vé Gt than its
rating wi thout causing over-heating wh in turn” capabl producing a

hi gher otssproxidwce. There is a | ong cooI ing period when the coil is not
ener gi zed whenever the noving magnet assenbly is not in close proximty.

In a sinlar haaskimlar fashiphdo Me Eirst Erhavdimestitthe tShelesdqrigplseemiﬂi' Imcgisis eisrbl y

nodul e i S dr.awi .n c duIe 1in
e 5 Rpfatdti i uRodwing ot Cor L aMMImoR L Rl Ok, o RERT Al BRI a1
connect doheecirai2 at bdtly erafs torpldctticlly carinkctalssgurbiity ofiodusar t6ll &e&&Y enits to

re-confi rable c lit Connectors 2 are used for electrically linkin
up all 'e&eofel'coag‘}s)”éalr)ﬂﬂ ﬁ%@ﬂl%“?ﬁt%ﬁ?ﬁ@"sui‘aﬂ foreriestrisallydinking up aU)fheé:}éPl es °

connect %isérﬁblﬁ hRdned @lﬁle@J fod@Eorfd!SaralleNorddfléd éPRectéPBNIRELBLS vatage 5R. Serve to
connect respectl ve tenperature sensors or thernostats found internally in

each coill 2d4tqsnEPRneriatmA Asq ¥t taspnneet resreetive tereneriure gersofs qoithsrmestaten to al |
t he Cas‘?@&’rﬁjqnt@maily AR $|Iyas§9rqwﬁﬁ1%dule to%%@?%;ﬁ( %eﬁ]oea?cﬁ‘f &Ptgft%ﬁg% Ihen be

connected with tHe matching connector term ex or cable.
To f urt Hbe caseadedeoit drsermbin mediles  Onhmastor 2iat oresne ol embelednesctad withts caded i n

pl ace, chanl ma is used for all S d|n oi nts. Locking
nmechani rﬁ)&g*‘ '%gtl Ir"TR S el R e fé?'slgénogcfr Cgl?{?'e"foﬁﬁrgw n)o celotp? Ccﬁ‘é'g‘é%l“ﬁ'?e’?mdul es 1
t o di senghgsseehbtyi m@iumstamcasami;d e plaéd)ilazRihg fietiRfmBm 4 is used for all cascading

joints. Locking mechanism 4 will prevent the series of interlocking -coil-assembly modules 1 to

disengage during motion and mechanical stress.



Each coil assenbly nmodule 1 in FIG 5 features assenbly grooves 3 to
facilitate identical coil assenbly nodules 1 to be seam essly cascaded.
Hence, tovObae11i29&dBe t he space required for the assenbl PCHSGEVI4/08016¢ edges
for nodul ar connection, the spacing between the individual coils (7A 7B,
7C, 8A, 8B, 8C) is spaced at 60 electrical degrees interval, as shown in
FIG 2. In this manner, the groove edge 3 at both ends will have sufficient
space of 30 elcged ehicadse@BYrhasie Oin FE SR8 bseRibly #SSRITY ¥ fRefidlee 1 toO
overlap to formthe groove joint. The larger spacing interval has the
advant ag&eptcabeqil ARpaTeP s IPEYIRs bin be srasyesaly cagegAed- dlener: dn faciitate teprasul ti pl e
coil ass i .spl i to

i el R S SRR R 33 s AP SnolLiBR A SRR teiof TR, 1o
mechani cadiveiual gaitsu 8, 1B 76a¥A,r8B, BOkis spatedat 605 eletisica dedreewgntetvel, ensiove edges

of the coil .assenply nodule. T oils ule 1. 1n FIG i.,s then
encapsul gt%algsmﬁﬂ deds TanRg fr]?eqrﬂ‘ﬁllelvgﬁgn%&(?ﬁ Wsé’ﬁrﬁggivensé‘g@}epta?pa%a?ﬁq essed

i Nt o shaplecttial Uegréer fomthe adjacent €a1l adseMhlyDMOERS S to deBad folfén E @RRSS oinAV Ol ves
sealing the nolded coil 1 with a coil assenbly cap 5 as illustrated in FIG
1. The cbPg lapesenaping intetypl Bastae paantege af #oying isHGCIpR dRleianGersoniFal s¥chehater nal
mechani CaheARSIEIRLN é%énhbl)bﬁoéiﬁésaa?@@éicad%ﬁté"rﬁ/%&tdisbé PAFE IR ty i} SEri es
of tap holes 6, spaced evenly along the 1ength of t%e col |l asse y cap 5.
Tap hol ed3ndnemeumaiative. blde ngielve cadge IBesesyageto patrefigthen e roeshénices stewdilry byap 5 f or
verti cal | opt i on.  The Il .assenbl dule 1 is inserted into
t he nngn'éét%té?iﬁaéc ,tas Sg\ﬁgcﬁagénﬁﬁ%e@g P‘Fﬁge)s %rbencéﬁa ¥ ég[gon?:ogﬁlﬁri ses of dual row
of periodi c altescaiatmodgle dein iGN s thagerebssulatemolied usisy Bormeang caibiuctiBe arr ay
of magnets is enbedded on(%ﬁo t arallel ferromagnetic plates 26 and 27
with bas®%Y 51[a§en§|8a ahie)d ”E%Q%p or Eﬂ%ﬁ@f’“%@% PPSRSR. TheOtN3t PrREFSAOI es 32
are | ocahesheaReliRh theshelesd &l 11 d JiIr-REaNEtdpS B MiBated th AR 127head at the
bottom of the base plate 28. In this case, the nagnet track nodul e can be
cascaded®S8Mply A s Venhes doping fMmedive in which externial mechpais iaesentbly Wil bet

Enbodi ne n j I s W 0 epl i.cated and
re-confi g{l??%ég {A%acg@%?tg%&ls@%gdglrna%% r%g%'eéh hi réesE%%%g:&rg}\zeﬁiy:a'&% the IeMnﬁ'he Third
enbodi nesftthd epil @sseatilyatapdin Ted hétes & taraaish (BemededorBihb cide pedfite of deihass&ably t he

person ski | in the art wll npte_that. two tre dge cl earances are
hal f of {%ﬁeg gogivfemg%)'a%?ur?gr}g Thi'd 08{6)0 eT}§%§8'| ﬁﬁsegﬁﬁ A &/i'gﬁ’ﬁfﬁeda'f“f’etﬁ?i ng the
repl i catreagnapiedzi) shoyn WwhFIGes. Mak Miaghstitagk Edneprisedérdusiual ofribdi€ aikdrsatibd A 7B,
7C, 8A, 8B, 8C¥ﬂnphase di sgl acement of 120 electrical degree. Wth the Third
Enbodi meift M2 hinedhels ggpeirees 88 andotle THE 2y St MapRPISSIECHTREIESHOMP Mt are

present pudlleMbrhdmdyRbticpRutcietht Be dith badeDflie 28 to form the ‘U haficd %b%traékhe

present invention allows for air or liquid cooling to be incorporated into
t he coi IMeUARM hRiFSS32 are lpcalad ag beth sidas of the termomirtnetic pleteb 26 and@libedatttheri th thi s

feature agnhg tAI ki/%ﬁ:t plgtgoébt. W%iié‘%&?%%%&?e’i Ga8ERLANE ANYeCReld 09 tcgj uct

connectors. CL
increase the output force. In a similar fashion to First Embodiment, only a single coil assembly

module 1 needs to be replicated and re-configured to achieve longer stroke.

Third Embodiment:

The Third embodiment is a variation of First and Second Embodiment such that the
person skilled in the art will note that two extreme edge clearances are half of the coil spacing.
This edge spacing can vary without affecting the replicate capability while maintaining the
individual coil coils (7A, 7B, 7C, 8A, 8B, 8C) phase displacement of 120° electrical degree.
With the Third Embodiment, similar features to those of First and Second Embodiment are

_present and will not be described further.



What is clainmed is: 1. Alinear notor coil assenbly nodul e including:
connection neans to electrically connect coil w ndings of the nodule to
coi | wi ndwAg811629H8A adj acent coil assenbly nodul e; and ®6msEGeOI1HAIFRaANS t O
facilitate cascadi ng connection of nodules in the coil assenbly such that
adj acent nodul es are in contact along an entire edge of each nodule. 2. A
| inear notor coil assenbly nodule as clainmed in claim1l wherein the
connection meangdditeh, 1Bé Bekért FRbAtn GRINREEL AN 11§04 bodthd @& RrAscofordtéinodul e to
coil w ndings of an adjacent nodul e includes mateable el ectrical connectors
di sposed thgt cail cgprieg pvEassading of muliRie caibatsembly naodulgs |1 Wignthisnsetyie cagite

assenbl y .l ai i i i connection neans to
facili tatbgpgg’gétgogg?sﬁng a@hﬁﬁ%&% %ggng%@ncégnlﬁ@gg&icﬁﬁegﬁresé t ongue and groove
connectors di sposed at respective ends of the nodule. 4. A linear notor
coil assenbly nodule as clainmed in any precedi ng claimwherein the assenbly
is a re-configurable multi-phase coil assenbly. 5. A linear notor coi
assenbly nodul e as clained in any precedi ng cl ai mwherei n cascadi ng coi l
assenbly nodul es use the sane notor conmutation to produce |inear thrust
force.



6. Alinear nmotor coil assenbly nodule as clained in any preceding claim
wherein each coil assenbly nodul e includes two sets of three-phase coils
whi ch ar eWOoergel’y spaced with an individual set of colPCTISGAGLNNIIES. 7. A
| i near notor coil assenbly nodule as clainmed in claim6 wherein the coil

| ead wires are reinforced with conducting pins for printed circuit board
(PCB) connection. WD 2011/129773PCT/ S&011/000150 8. A linear notor coil
assenbl y orpged € as clained in any preceding clai mwherein the nmateable

el ectrical connectors are operable to electrically connect the one or nore
i ndi vidual coil assenbly nodules to the notor voltage bus in a parallel or
series confddWaitdQd.- 9. A linear notor coil assenbly nodule as clained in
claim?7 erein the nmateable el ectrical connectors are further operable to
el ectricdl ly @dinesaiotameil assembly eodliemtinding:c conponents of each coil

assenbly nodule. 10. | i.near notor cail assenbl ule as claied in
claim Syﬁﬁ%ﬂeéoﬁ PRALS de él'?ﬁ”%%'?’ SOV He ngéréqgeepég@%go FRIMPIIRL ¢'AN owi ng:

t enper at wjeceneH@ESsmyhesdmeshat s.  11. A linear notor coil assenbly nodul e
as claimed in any precedi ng claimwherein each coil as_senbl)é nodul e

i ncl udes cerg@ptpﬁgnq?ﬁafpsfgcmtate cascading connection of modules in the coil assembly such that

adjacent modules are in contact along an entire edge of each module.

2. A linear motor coil assembly module as claimed in claim 1 wherein the connection
means for electrically connecting coil windings of the module to coil windings of an adjacent

module includes mateable electrical connectors disposed at respective ends of each module.

3. A linear motor coil assembly module as claimed in claim 2 wherein the connection
means to facilitate cascading connection of modules includes tongue and groove connectors

disposed at respective ends of the module.

4, A linear motor coil assembly module as claimed in any preceding claim wherein the

assembly is a re-configurable multi-phase coil assembly.

5. A linear motor coil assembly module as claimed in any preceding claim wherein
cascading coil assembly modules use the same motor commutation to produce linear thrust

force.
6. A linear motor coil assembly module as claimed in any preceding claim wherein each
coil assembly module includes two sets of three-phase coils which are inversely spaced with an

individual set of coil lead wires.

7. A linear motor coil assembly module as claimed in claim 6 wherein the coil lead wires

are reinforced with conducting pins for printed circuit board (PCB) connection.
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12. Alinear notor coil assenmbly nodule as clainmed in any preceding claim
further including | ocking neans for |ocking the cascadi ng connection of
nodul es iwotbe/eei7’s assenbly. 13. A linear notor coil assschim/onmdel e as
clainmed in any preceding claimwherein a phase di splacenment between coi l
wi ndings in the nodule is 120 electrical degrees. 14. A linear notor coil
assenbly conprising one or nore nodules as clainmed in any preceding claim

15. A |igear nofeL. § b co"ﬁsa%&ml mdduis bRl i) fi) Ble WAG!Fihdleif fie One or
ta rac O¥ the das

nore nodul es are s a nmagn et senbly 1's a novi ng
menber. ffateable reiichioal oohnecmrd ars@bérablg to elecridaily eanectiheoonecwirhoradeigidobly, t he

met hod inc udi enb y row at equal
"ot orval SoAoaRg wpuds ki ypie DL e o SSies g ARGl o havi ng two
sets of three phase coils; and spacing the individual coils of each nodul e

at an i nt erval of 60 electrical degrees.
A linear motor coil assembly module as claimed in claim 7 wherein the mateable

electrical connectors are further operable to electrically connect one or more electronic

components of each coil assembly module.

10. A linear motor coil assembly module as claimed in claim 8 wherein the electronic

components are selected from the following: temperature sensors; thermostats.

11. A linear motor coil assembly module as claimed in any preceding claim wherein each

coil assembly module includes cooling means.

12. A linear motor coil assembly module as claimed in any preceding claim further

including locking means for locking the cascading connection of modules in the coil assembly.

13. A linear motor coil assembly module as claimed in any preceding claim wherein a

phase displacement between coil windings in the module is 120 electrical degrees.

14. A linear motor coil assembly comprising one or more modules as claimed in any

preceding claim.

15. A linear motor coil assembly as claimed in claim 13 wherein the one or more modules

are stationary and a magnet track of the assembly is a moving member.

16. A method of coil setting in a linear motor coil assembly, the method including:
disposing coil assembly modules in a row at equal intervals of 120 electrical degrees,
each coil assembly module having two sets of three phase coils; and

~ spacing the individual coils of each module at an interval of 60 electrical degrees.
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