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| mproved El ectric Motor for Use ini @ Rate Tabl e FI ELD
OF I NVENTI ON 5 Enbodi nents of the present invention
relate to the field of electric notors, specifically
electric notors for use in rate tables for testing
inertial or electronic conponents. 10 BACKGROUND A
rate table is a testing device used for testing
inertial or electronic conppnent s prior to the
installation of those conponents into other
devi ces/systens. The tabl es can be used .to provide
pr eci seimpsovedElectie Metarefar Hsedn,a Rade Jiableoi dal
notion for 15 various conponents being tested. In
some currently available rate tables, electrica
attachnments are provided that allow the testing to be
conducted over a w de tenperature range. Rate tables
FIELD) %ﬁ@“‘éeﬁ'ﬂp&'ue notor that tunms a turntable at a
Epbbdimertsabi SNeqflesen® identibh 0wlatorotfhe 88t dinBlecifidemotors,

t ahl 0 re-assenbl ed. Unfortuynately, . off the )
ssehfest, S0P sl RaMendt vapy Bkh AAlestry sl of ety
canfpanentser at ure testing is also desired. To perform
~tenperature testing of conponents, prior art rate

tables integrate an oven into the spin table. This is

an extrenely costly cation. 25 In order to mnimze
BAGRGRTUNPNE option is to buy the conponents of a

rate table and build one. Unfortunately, this also

of fers sone chal l enges. Currently, the integration of
A zate dtide tis bl testingadevicesuddaefop estihg Sreeritdl careleatrsrinidoptbonents

p,-,{,P{D%S inE418fon ¥¥ tﬁ&e compenents into other devices/systems. The tables
can be used to provide precise position, rate, acceleration, and sinusoidal motion for
various components being tested. In some currently available rate tabies, electrical
attachments are provided that allow the testing to be conducted over a wide

temperature range.

Rate tables include a torque motor that tumns a turntable at a particular speed, to
allow for the testing. The tables come pre-assembled. Unfortunately, off the shelf

, rate tables can be very expensive, particularly if temperature testing is also desired.

To perform temperature tesﬁng of components, prior art rate tables integrate an -
oven into the spin table. This is an extremely costly oftion.

-In order to minimize expense, one option is to buy the components of a rate table
“and build one. Unfortunately, this also offers some challenges. Currently, the
‘integration of a rate table requires the purchase of an assembled torgue motor, with

or without a hollow hub. A torque motor with a hollow hub is sufficient for the routing
of wires but not for the other components such as a temperature sensing card and-a
thermocouple. Furthermore, the off the shelf torque motor is probably not designed
for such an application. Thus, a set of customized adaptors is required, making the
integration of the wiring through the motor hub extremely difﬁcu]t, if not impossible,
as it requires the complex routing of wiring. Additionally, it is almost impossible fo



or without a hollow hub. A torque notor with a holl ow

hub is sufficient for the routing of wires but not

for the other conmponents such as a tenperature

sensing card and-a- 30 thernocouple. Furthernore, the

off the shelf torque notor is probably not designed

for such an application2 Thus, a set of custonized

adaptors is required, nmaking the integration of the

wi ring through the notor hub extremely difficult, if
achievendiredt v Sue fastheseprnlexity i theegrehanisrp Ape dhe pesf foR gewing.

Furthel’M({r]é @cerg%ﬁ'ﬁj 'aHo‘&gfiH ¥iipphde issur"fﬁvmé!%b!el lﬁmsg‘-‘dahh siflemg. This

achieve direct drive due to e cQ
can intipggrah CETRIR RSt Wén%@wweaé%?wa% et Hl%ﬁ?%?ft tneéab'e In
extrem6 tdsas, NbadkBgAt ocdursy| éqpeagity ivhenntheoratialthisle i chaabés its spin
directic earing systens. This can introduce a certain |evel

f inaccuracy when neasuring the spin rate of the

table. In extrene cases, backlash occurs, especially

Alterna%lﬁ Bnk tc‘ESuiP %‘é@erﬁﬁi@l aeto? rﬂ@f%r kdruselh 'Pnéjid'te,e €D rFiowe\/er this

ne coul assenbl e a tor%$e ot or

also '“tmcﬁ%a@ﬂ@ﬂab?@f'quﬁlﬂse%ﬂ—m%? in @rfogvetional tﬁfq"@dneté@ the
inner adei &f Qns’tbtoﬁllé fduproluhties . byFars@veanqsﬂ Busties. &hese bushes are

mechaf Y 500 B4 SR o o8 oL L e

rotor tumess Hanforturaltsly,f zssearhdiog tthe statérfrgtor §or scht @ regisucen be very

chdbn%ﬂﬁ]t've contact with the rotor as the rotor turns.
nfortunately, assenbling the stator/rotor for such a
not or can be very chall enging. The stator includes a

The statomiBaldS a ﬁbmﬁélgoipﬁfdmr]:%ﬁham ImdgﬁetsBBéﬁbFeétHehﬁsertlon of the
or I nt

rotor i3, e P41 it e A e Tafbe ale et e heir
individiah Housimgsalt isheans difftpsilt to pefamauch ad:}roqiad@lcﬂ mdw@uplbrrfpbaaﬁh of

the busCFEQ Pris RIRESHRY ﬁe's‘i‘r@hg rr%%ﬁla i fofd offiﬁ’é: Berﬁfan%hﬁm%@?@?ends

I'S because mag netic force o
to pull {heraighiawardigriater. (T&VRig tyrg Cﬁﬂlf?s‘{'tH@ thegprgak mﬂw bysges if
they afd abOFull Tﬂétrﬁctlaﬂ 'Lukéﬁns!éamhé essald)rt iriner twadl tare dlcagdpmfd when

subjectteH go érp%e%cgsf_ frPW b g%é] oIIh'S #fé‘]rﬁ% géﬁ mﬁﬁs%dpenlnah&ﬁ"d%ﬁ"lage

to the componemts of theotnrwﬁe rnomro Thesglpse, Whers a@ﬁnﬂiﬁmlgﬁ ¢2in table, a
t ﬁfwr?s S F%%?g rQ?dFES 8r inStalibPusifgR e N&Binzeaodihe
orate tor que m?tor herefore, when algé;gnbl ing arate
table, a torque notor is either factory installed or
It wouid'i,rtaér&lfdre,daelsigr@tampttﬂbmﬂhtladhé adlif ar elewiclntigtor and/or a rate

table C%Lﬁtgé?e E)ri%gﬁed F\ és LIPS N& ?%the'dﬁh’ &L{ﬂ%s Ab5cribbd Qg

or an a rate cou be provi
t hat overcones one or more of the difficulties
descri bed above. SUWMWARY

SUMMARY
One aspect of the present invention provides an electric motor comprising:



One aspect of the present invention provides an
el ectric notor conprising: 3 a housing; a stator
nount ed on the housing and having an i nner dianeter
surroundi ng an inner opening; a plurality of spring
| oaded bushes nounted on an upper surface of the
stator, each of the plurfality of spring | oaded bushes
extending at least partially into the inner openi ng;
a rotor having an outer dianeter |ess than the inner

a housifigaastater mpuntad ostthe beyusiag and heyipa @adnIs\ameisr syreynding

an |nne°r fn@a‘é ﬁlﬁt@lﬁ&%@%ﬁ% l03UEH bRSHds! @Burﬁ@@bﬁ@nsupﬁéﬁ Buddce of

rall glof bushes causing the bushes to retract

the statttﬁewth@‘ theploralisof SR8 eatied s heh EXPRAEY ablsanl prR§tigll into

the lnnEPSpeﬂu?é %rnotcﬁ”?ﬂvﬁ\? he! étﬁéY &91‘1’1@@1‘ M&ssHEh ERNARST ®EmERT of the
rotor and res deep groove bearin

stator, ﬁﬁ@ﬁttewr%lw% PRSI, wh hat tag iApetarBP MRt cqhtgets each of

the plufdiBCo BushE® LAlsikEIhelBilshBe to té%%bﬂﬁﬁerﬁtﬂé%’[d?% mBeaftéd into the
ext’endi ng downwardly from the spinni n Pl% Cg a sl |§mg
IRy

inner opem{ag Pﬁ%‘@ﬁaé‘éf AR 8 h&"?"bﬁ%’ﬂ”‘@ﬂ&u Po't"i'?é‘ Eiikall s
onad@p'gf?@b%a@lh g WLl dreheh@usiag. nserted through the
ow shaft and hollom15p|nn|ng hub such that the

one or nore wires do not tw st during operati .
In some eanbiegfirgnts, the elRstTiconPioR gty HEheHEC! 168 BheuSiPAr Fxtending

downw!amcnﬁ tHe $HEnrIRY USSR A st Bnd) RidBiEWintoTh vk @Rl rd)ﬂtHé&)bllow
' be ‘capabl e of preventing any vertical or, hor|

shaft teralewene StMelewiss thPadnsritsduiniyoh d8p detiow éh?ﬁ@"g hollow

spinning Q8108 thEd thePorRCdr thére RN do ot t\ﬁlbﬁdhrlrﬁcd Eﬁﬂloﬁ@f the motor.
encoder | ocated proximte the holl ow sh

The holiow: slrt mé&ﬁﬁﬁ?‘é‘"@t‘ wiia @é?%n%@tgawoet‘teé epit E\Fat‘%%“@n al

|nd|cat|ng the rotational speed of the hol | ow shaft.

alternate ect of .the resen ventj on prov
The begTiG, oyt o PP of et TSP Ho R el of HEePale MAlgent 6 he
spmn:ngoﬁmf with N@spéct o usie Nigiusings (ihe  &lablrie ; matot etsety alsandclude an

on.the abl_e; stator mount
e”COdeﬁng ?Fg pé‘??ﬂnﬂtﬁvﬁ’ﬁgﬁ%ﬂt‘? W ﬁlﬁgi" BF FHEPLPT 5%?%1%11 I’?gl aer%t,]ng an
electrichligal Bgieatiingtthe fotationabdpeey obfhedpliovaghdfbaded bushes
nmount ed on an upper surface of the stator, each of
the plurality of spring | oaded bushes extendi ng at
An altehi®As bspdtt bf tklpyedant Bivéttni p’nﬁﬂde.@@ edté taple far testing a device, the
an outer. d aneter

n the inner
ate tatJ§ CORENG0G AL POUSi A PCBEIPCA PR G on i FFTE e =
stator. Ha;ente&p@m eitk Iheuang oYt having: antiaérsdiemeter afuroheding an inner

. Ilt f bu t he bushestortra
openinfi Il PEiREPS TeRdeA BT et HE G CenN RSt SBIRS ighe Facor
éach of Ifﬁe fSIhﬁdllef of $ptidgdodnuddl Mh&@lemenchxgt‘albeasmpaanﬂyedwtd) the inner

o555 G S 15 B B 7 B & B o

a tapef@y iowis| pitforn dueBt thRDthes afaind e i@ﬁerbmrﬁ@t rontat&deasht of the

the t tand, The test box may jnclude.an
ploralty GEpy <P A3UBES LR 1 TGF Wodlt IRdPb s, MR reger
opeanQ?f th® BtzAdm Iaﬁ@ d hellodespintinghdb copadited ¢f tHeemtarrandt ﬂhe spin
ﬁ ﬁie at a. desired rate In alternate enbodi ments,
table apg ge ’@gtof‘r?gdei%’ﬂrﬂ%‘?tbe@ N3 cooled to a first
tenperature prior nounting, and the heating box may

then be heated at the desired rate during the test of
In somefeenkpsimens, tig sats jaliaimay iREderafestook caralie gbging mounted

onto ttgzr %@t’ §tah82}i’hé‘h ?}Sﬁ tbgﬁtrgﬁﬁfdcmﬂecéip@btbﬁ irelilapice ¢asy 'aﬂ@ aari}?tner
i z
neating, ot 17 berdoe BE5 P, OF HGVCATE FARIES BB AdI Soe =

a desirei eateatie altainb erapodimehtsdibedehting box whpbe ext endi ng
downwardly fromthe spinning hub, and a slip ring
inserted into a | ower end of the hollow shaft to
allow one or nore wires to be inserted through the
hol | ow shaft and hol | ow spi nni ng hub such that said
one or nore wires do not tw st during operation of
the notor, the holl ow shaft being secured with a



Addi ti onal enbodi nents of the rate table may include

an encoder |ocated proximate the holl ow shaft, the
encoder capabl e of generating an el ectrical signha

i ndicating the rotational speed of the hollow shaft.
The notor may further include a heat sink for

di ssi pating heat generated 4y the notor within the
housi ng. In sone enbodi ments, the notor may directly
drive the spin table. Additionally, the heating box

cooled @y fitst térinsaraiure pristenaintihg aestd the behlert baxgnay theebe Heated at

r.ai,Si.ng, a erature within the heating box. The
the de%@gtr?ﬁggjugp%ﬁ%% ;5.' evécfpabl e of raising the
tenperature at a desired rate, which may be 0.01

The spﬁﬁﬂgh i nypt%gt o QI@Q% g%@e ‘B@%ﬁﬁg, 'tﬁésl%efi‘ﬁ%) '&gpgﬁé 8f Beventing

box ma rom
any vepigakqr fgri Imog@menhﬁvhﬁépwa@s mPaﬂﬁhaﬁiﬁﬁ%m{ﬂ% houging.
alum num alloy. In sonme enbodi nents, the rate table

e E b nAE AL SRTTAS m R UGS i
downwaitlly fronotheaspinrtihg hdbsanada sigt endiseded intam iawsntensf of the
hollow Ql‘i}afpte%rl She oﬁl'n:b?é Wi 3be |F| eE‘i‘l’ir‘Su$@fﬂE%oW sﬁﬁéﬁ&%llow

trol console capa controlling a speed

SP'""'“QH@bﬁﬁF’thabﬁde ©Re of 5@@ wes 9@ Boldwisb dudg %ﬁ?ratwamf "Eﬁ motor,
the holRW PR Haingseclired WA 1I8cHQiiENbSnted BE tHeasduethgdevi ce

may be any one of a sensor, a gyro and an

accel eroneter. 5 Another aspect of the present
Additionai\eprttadipments of/ihegstestable trhaydintlode ae snteder dovatsideproxioatecthe
hollow Q’%}f‘t' Fh% enE%re %?ﬁéﬁé’o@ﬁ@(éﬂﬁ% a9 efeel‘ﬁcaﬁts@ﬂél |ﬁ?<§|catﬁb "PrYé r@'taﬂ@nai

te estin

or t devi ce,
speed Efdhﬁ hplqw,ghafy The lmtwgnahf%tﬁphmplae? 8: heat %I@'éforgit%mtmg heat
generafBlbit th8 nigtort ighirs terhdugibge;, a notor connected to and
capabl e of driving the spin table, the notor
conprising: a stator nounted on the housing and
In someaembedimantsnther metainpay directyr diivedihegspim tabimefdditionally, the
heatmd)ﬂ&mnﬁg fruraw?hﬁer@del é'Me&ft one rﬂeaﬁnd A=At hir'$£1§uﬁ% o8 Fhture

per surface of he stator, each

within e pealing *g%fT hg jhreating Femas By gngabatis Sheshy ¢ tpRepture
at a depiféd fatd |Wh|¢l'ﬂin@y tHad. 0 No&ejreep e ecaitd Eher alterinhiaatinggsase

te t I t i I

o tne Bl o7 BB1 Shod B35, 1418P U g A TRRE o e
from alumpwrrear drogleminyor alayn cont acts each of the plurality

of bushes causing the bushes to retract when the

rotor is inserted to the |n r openi ng of t
in somé Birbpimets 314 47 EpIRHPHE SR Es (DR 1 rate
table, taacotripoies mapaiblahjf eoatndllinge atdpegd @i tie dwbp ayKothe edesired rate
based %ﬁazgrl X é,.lt %F 206%?‘%@ tb@fsétrr‘?;gglgb He %&? 2&%@%%}3 W&Fu%g £ ol
console papakia ph@ortt@ﬁl@gmp%d qfﬁh%mqﬁ@aﬁn%@e ired h’r*ée lbéﬁﬁq gy an
input ob@ﬁ d‘ﬁé?dt@f' M @emfeh@mE&yﬂneﬁtsamé eaRabiKicRf mhApaki 41y sMeof a

esire rate; lowering a tenperature of
Se"““t%@“?ﬁwg@”ﬁﬁﬁ??ﬁﬂn % containing the device to a
desi red begi nning testing tenperature; inserting the
heating box into the outer insulating case to form
the test box; placing the test box into the test
stand; and performng the test on the device at a
plurality of tenperatures as the heating box is
heated at the desired rate. BRI EF DESCRI PTI ON OF THE
DRAW NGS Enbodi ments of the invention will be better
understood and readily apparent to one of ordinary
skill in the art fromthe followng witten
description, by way of exanple only, and in
conjunction with the draw ngs, in which: Figure 1
illustrates a perspective view of a rate tabl e having
an i nproved electric notor according to one
enbodi nent of the present invention; Figure 2
illustrates a top view of the rate table of Figure 1,



Figure 4 illustrates a perspective view of one

enbodi nent of an inproved electric drive notor of the

present invention; 5 Figure 5 illustrates an expl oded

per spective view of one enbodi nent of a test box

illustrated in Figure 1; - Figure 6 illustrates a

cross-sectional perspectbve view of the test box of

Figure 5; 10 and Figure 7 illustrates one enbodi nent

of an external conputer systemthat can be used to
Anotherc espachlof tthee pfageot investiat ptdvisles sa enatidyl éorstiesiing pn electronic

device, 't:ﬂeigllﬁ'éﬁ'n%d ]coﬁ'fpn&ﬁ %Télepggf m%%lré@rtgtﬁé %E?ting the device,

tes BrSpectt ve Vi ew
the ratedaige gn@pesing enlmusidgy aapinrtelbler zteststamoahted @D, thé-spio table;

a motoéF%r{lJrlregtse%lrﬁalt ﬁds?arug e \6¥ AR tﬂ@% irn‘e'ttaglet ‘Wal ﬁ"no}oqo ot%ﬂﬁlsmg: a

€S a Cross-se tlonar Vi ew of
stator mairded abl the liBusingl aihd daringnan irger efianaac sutrouriinguassinner

; . .
opennet Bl RSqi) ebpbhal HATSLYHE Sy SRyl e 1 B
each of]Iﬁé plukalite of sptirggn atlod Hushemwrtemrﬂng)at telaet patiallyt intyl the |nner
Opening%%éd ta-orrgfr%é e\%ltw%%}’]aopg %&&3@!&%& P’ﬁglttﬂ% %rr])?agfﬁg%gér f ?rjneoétgtor
and a tapsted idvestpoftidin, 'E)Jci?iiﬁht(theeanérqm toseer podivd tﬁ)ﬁtac%eéch of the
pr LA FRRPR5 s ST S o BBES 5 e
opening eﬂteegw’.tgle a}ill@dllothmnTnglhnblconmrts@i o EI'EGogmanldrtbé g t@able
or eratin rate an n
and sl P 56 9'opus BRa LBl P iAo B8 eFeitd rRRiggreo e
test starhxmthmgteekmmmbnsmgpimmén ihsulatfingomase mod asirtee heshrit;Zﬁ)x the
neatng!i SRR LS AR5 L IR S B hesre ra:
lowering ¢t Rnip@rato@nputier inf@P heatrey bbg woataifing dhe Hevics eéd 4 desired
AT SRR ttg%?sé%ﬁw&'ﬁfhn%case :
form thd te8hbox} blaciig thé eedt ®us Mg tHDRst dtand aimg perboihgtig st on the

device z}tgepiurality of temperatures as the heating box is heated at the desired rate.

BRIEF DESCRIPTION OF THE DRAWINGS
Embodiments of the invention will be better understood and readily apparent to one of
ordinary skill in the art from the foliowing written description, by way of example only,

and in conjunction with the drawings, in which:

Figure 1 illustrates a perspective view of a rate table having an improved electric motor
according to one embodiment of the present invention;

Figure 2 illustrates a top view of the rate table of Figure 1;
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7 interface console 110 can include a plurality of
Uni versal Serial Bus ports 112, and RS232 ports 114
for direct interface to the external conputer 700. An
air filter 118 can al so be disposed in the front 116
of the housing 102. An exhaust ‘5 fan 134 can be
| ocated inside the housing to pull air through the
air filter 118 and cool the notor 300. An energency
stop switch or button 130 &hn be located on the
FlRHS? MPstidies 4 Broas-b&NoaAl viResfahdratdiablelt® FigatR 1okl 2
100 to shut down power to the electric notor 300 (see
Figures 3 and 6). A plurality of adjustable feet 132
Figare #dlusbetat edparspeatisovibemf aine tantodoresit vf af @Bptoged electric
0 be made | evel when restin
d@%!@ﬁbtﬁ@@%EH%%ﬁgﬁ%gﬁgi A levelling neter 140 cangbe
| ocated in the spin table 104 to provide a guide as

FigOre\b @lsiries BAleRplbadd BerdPliivs vie®VeF oneldbdafnent of a test box
i %p%%gngp |Ilustrated in Figures 1-3, the spin table
TYHF ¢ lde a conduit 142 for routing wires from
the controller (either the control panel 120, or the
t ; .
Flgql%e% lﬂ@vgtlﬁegtgss % dﬁgﬁlgr%ﬁ%e}sge& t\}?eb%?’ 819 %g#@&lel@go&( &Sﬁlgure 5,
anChclude a connector interface 144 that provides an

electrlcal connecti on between the PUT 210 and the

stemof the rate table 100. Fi
Fi 'S'F"leu 34‘-‘3‘( S Qnﬁéaﬂabﬁgﬁei"\‘ré’ \?Peﬁ?&t%'ﬂa’t%@P@Fegét/?tﬁ%‘ that gan be

+ uszgdQ@o thvattol thel fiumiohdef taP rie tabld shoR@ id Bigureditth ref erence

to Figures 3 and 4, the notor 300 can include a
stator 302 secured in a stator holder 304. In sone
DEWMILEDRESGRIATHANSt at or hol der 304 can al so act as a
heat sink for the notor 300. The stator holder 304 is
ecured to the top 106 of the housing 102. 25 A rotor
F‘%{%“ illusirgies g aﬁﬂsye%%wwaf Argte fahley H%stgglﬁtge* Senegplly aspeference

nusrfzrd) NOMOFiBure 23kidirbies atdpatdvedt tb@rateh@bléﬂt}@ éncﬁmgwgﬁlmmrates
L 0 i nni n u

@ GRS vBPiby I B R ob.0 v ol B 15 gy 13

the e tadlet 108gnabideniarheysing 402-ha spindetdentdn isddcatsideant a topi 196 of

th&@éﬂéﬁ’.@%k SA téé@ QﬂaH@Hélﬂis nh;'dhte& QFI el Splnt8le ﬁ@4 arﬁgeflisét XBhd 108

sensi N oard (not shown) he spi nni n 2 rests
cag rontaip g‘@% ob‘?“%"é\?@%@é’r’@ ﬁ‘ij’e%"i 2 tegh 5px %ﬂoéb%ﬁf’%ta'&'ﬁ § device under
test @UT)CAL (ediguresHarltiad) zont al novenent of the

spi nning hub 312. A pair of double Iock rings 318

secures the spinning hub 312 firmy in position..

A control console 120 is mounted on a front portion of the housing 102 for controlling the

operation of the rate table 100. The control console 120 can include a keypad 122 for
operating the rate table 100 and an LCD display 124 for displaying the current command
being executed. A plurality of control switches 126 is also found on the control console

120.

In alternate embodiments of the rate table 100, an external computer 700 (see Figure 7) -
can be used to control the functions of the rate tabie 100. For this purpose, an interface-

. console 110 is provided in a front 116 of the housing 102. In-some embodiments, the.
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8 shaft 316 is secured in a slip ring 324 that
allows the wires to be routed through the notor 300
w t hout twi sting. The use of slip rings is known to
those of skill in the art, and will not be descri bed
in detail herein. An encoder 320 is fixed adjacent
the shaft 316 and connected to the controller or
external conmputer 700 to neasure the spin rate of the
5spi nning hub 312 and spin7table 104. Wth reference
intbPadal @Mé(ﬁe 440 tBR isdhaieO4. pﬁ%tyhéfsug%b;éd!‘ rsah?notmlnﬁtr@_ : r11f2,. and
an _i_nner openin urality o
R%?ggupﬂ reBtd%"ﬁ"ef%C‘?g@g‘e bGP ?ﬂga top surface
305 of the stator 302. The bushes 303 extend at | east

3 frgP e L B BE GAORE (PBEMAP: A0 cnd Roullh 01 A6
A L] et B bR PR S TREH PRe

as an ou I anet nner

fany 1 3heandre leﬁat@h@sw éheolncusm to pWU@r "éiquuéwihﬁga"t W@r ﬂ‘cﬁ @d cool

the3mhBtof S0t CAPER bR vith Br bi@n QE@EfH bé”%%aote@_ &n the housmg
I ot Or W t

109 Sl ppesler O bt PP 1990 FHG IRAE SousH 18 i SefHAL motor
308 mtelmgmre&]ﬂaramam ity efutijusiEble feetGP esh Iselotitahordd bottom
of LA 1A6 Ayl inb REWHPIETo BO o RUS Wiy kel P RHiheyen

sunfrcey évleveliigy awtend 40 can llesiooat@i indhespirBtebie 9P4 to provide Bggide as

. to WSdEe 1 Spe0Bh gt i on prevents the stator wall

from bei ng chi pped during the assenbly process, and
al so prevents danage to the bushes 303. Figure 5

In thblaw&ioﬂmee]&uaﬂraeémhad@ﬂesowsmoipimwi1ewGeﬁ irichee taashduit

2 Ei re ect,
1498 1840 i ol Prgrcoplidief T B SR w35 B0 e gtemal
corm@erc?@ﬁ) fortbé deldceamd2Otest R 18r(FignreaSanid By  Jhes epinGable ean also
lncluﬂé‘ %r cdﬁﬁ@&bﬂgtehg ?%thaﬁgﬂiwﬁgs ah %?e%ﬁ’scgo%ng&gn bBeen the

I nner heatin hin the outer
DUTr?éﬂlaﬁ‘l‘ﬂ’ﬁ-g’oﬁt%éy%’ZOfﬂFﬁ@t%@@@s@odoor 206 can incl ude
a DUT hol der 208 t hat secures the DUT 210 within the

200. Th 206
Flggrﬁ A{ (}) ")ﬁ(%?i?‘ & p&E)sgPalvggv%gvscg Ii? e%%c?tnc mot%?ébﬂha drwensct!ae spin table

104. With reference to Figures 3 and 4, the motor 300 can include a stator 302 secured
in a stator holder 304. In some embodiments, the stator holder 304 can also act as a

- heat sink for the motor 300. The stator holder 304 is secured to the top 106 of the

25

30

housing 102.

A rotor 310 is rotatably secured within the stator 302. A spinning hub 312 is attached to
the rotor 310. The spin table 104 js secured to the spinning hub 312. The spinning hub
312 contains a hollow shaft 313 for the routing of wirés and the placement of electronic
components, including, but not limited to a thermal sensing beard {not shown). The
spinning hub 312 rests on a deep groove bearing 314 that prevents any vertical andfor
horizontal movement of the spinning hub 312. A pair of double lock rings 318 secures
the spinning hub 312 firmly in position.

A narmow hollow shaift 316 extends downwardly from the spinning hub 312 to allow for
the passage of wires through the spinning hub 312 and up to the spin table 104. The
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25 securing the access door 206 onto the outer

i nsul ating case 202. In sone enbodi nents, the door

| ocks can be thunb screws that can be easily secured
by hand. Alternate fasteners can al so be used for the
door | ocks 212. The access door 206 can further

i ncl ude an opening 216 that can be used for the
installation of an interface cable (not shown)
between the DUT 210 and th® interface connector 144

shéﬁjgﬂg %dseetmfeﬁ t}?a %ﬁ;‘bﬁ[lt& 92% ﬁ%’t gllojﬂg‘f‘the lfikeS @TBe routed through the

di nent can be attached t
mqﬁtr@@% withopt wwns Whe psepd sm §’éﬁ§§% @wnﬁo thope obrilidn rhe art, and
witkreh B&WdescﬁbedQﬁ’ BétaiDhdreih. AR efudder 32U is ﬁﬁd[ﬁd}a@émmmﬁ Bisand
erat n t eatin

coigp @it Y el b pielbdRer 0B, R i ok B g e
spiexisgniphbe}12iand spimtalieeldi ng operations, a heating rate

of 0.01 degrees C per second can be used. O her

heating rates, both faster and slower, are al so
Wiy dafgreppeto Figise fellie iatpr BOXhassan ianaysliamederdlont swsings aminner |
apéiHgesagui )d'pfﬂj%!lfﬁif |s§nr%33eadeh%bsﬁé%8\éﬁa b&ae@@ma ®p QL5

of R ST 203 oo Burhas A0 At B Jertimt Bay ilhBe G pezing 207.

Themetan 310 basmad mtmra:hameiermlmhﬂ&amllanhmmlnhemmnaemf ¢he stator

Sﬂé’mtﬂdg'a{]?%ﬁ? i er@lokﬁ 9)(1)% [?l:'% %%J‘%a% r'.’:ré)g qg)?ad?lgé’fe the

i nsul at'i ng casin .
positigping phthe srier twdibintimutator 3¢ thedeier F§ indudes aranseedfggion
311 StQbRLAERIN THE tapereisedfon FYlcoRiBbis leh& 4Kk b@hed369) €4using

the Gy Yoo Py o i RUBCO o8 PiserES semage t

~ the Thiter DU @rstatersaob at ising thio xorfigdrat@nprevaritatie state wail frowrteing

chr %g rdﬁnng; th?%éesléﬁl]a acielgg %pg 8]%61 gﬁﬁént#ﬁ&ﬁ%%qo Qi &R&%O%e

adj ust nrent knobs 240 allom1the i nsul ati ng box to be

thé’@ ‘?‘)Liﬁl.%{ré(teé Bs tafeuuacﬁe fbﬁbébuwﬁeﬁ%r 1R 3RPBEN 7D, ad.gmée W0Srates
he test stand

a Cfaaﬁfsﬂt*ﬂ% PeRPRIBE Yol oéfha tef%?%%ﬂﬂgb@ﬁge% 39* ?%Pc?aﬂ ipclyde an

outérhsuitifg tasmoagaroihnétteatireshoxiaod, A0an sccesy dodr 206 that seals

the g:)ﬁ(]gﬁ%tagﬁé g%:zogg&mmﬁé én{?@rirﬁ]’égsggiﬁgﬁ{fﬁtz%zt abl e 100. For

ustne may have an
oct agonal shape that 20 permts the test box 200 to

The%oés%%@tdzdﬁrbaﬂ iR RTRT RAES PR it sé&reis&hélnde $6 R the
hat_ ot her shapes and |ncrenenL% could als 3 %ﬁéﬁ ;
testeg 200 P AeHEFP Rt o SE 3D AL ORE LS o drkaenta for
secaingetiel Bgcdsar Goc? 42062 vhiendhen@uter insulating case 202. In some
embodiments, the door locks can be thumb screws that can be easily secured by hand.
Alternate fasteners can also be used for the door locks 212. The access door 208 can
further include an opening 216 that can be used for the installation of an interface cable
{not shown) between the DUT 210 and the interface connector 144 located on the spin
table 104. In some embodiments, the DUT holder 208 can be attached to a plate 214.

This will be discussed in more detail below.

The inner heating box 204 can include one or more heaﬁng elements 220. The heating
elements 220 can be connected to a power source and controlled by the system
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along a rear portion of the insulating case 202. The
arresting bars 242 can have a 25 tapered side surface
244 to facilitate easy installation of the heating
box 204 into the insulating case 202. In sone
enbodi nents, the taper can be about la. In sone
enbodi nents, the arresting bars 242, the insulating
case 202, and the QOUT hol der 208 can be nade from an
insulating material. By way of exanple and not
cdnitrBitér aF EA&mal tclaﬁzphféﬁ Eld)(ﬁtﬂﬂegalﬁﬂtb & ta}npsmr@ﬁitﬁxeﬁieqﬁéﬁﬂg. box

0 Sp orti,o e descr ove e, .
e £ 8 Pt T [y e ault fF; Bt asndlegp some testing
or@kajions, tahimsatiogn chté vh0.0E dagreeC sy sbaind can dprussd nDiter basting

a f kg’cﬂ? a%lte} Qr&is ¥%rd§}5 le%&%’}% f ung{@BﬁHﬁe{ox'EEﬂE’l&é’n%dﬁ&e&% or

or| descr | ptio
m?fépﬂué@‘@rf?@t Q?Qrtbatafﬁ@"{eﬁhe prgAshaldas 20 pnd presee 1R pensegholder
zggh1ygggdata processing arts to 10 convey nost
effectively the substance of their work to others
skilled in the art. An algorithmis here, and
Trgdwratiad box, 204 and elakezii 4t van Ibe nadedich £ owtllis treatdriakte ouaditgia an

ev?,{gl te%é)%Pﬁum %g’h nl% ﬁe%ng%gq“?csﬂ(}ti %\ﬁi\eﬁ ‘ﬁiSeLHetatmsteofabf %ﬁns@a{ ll?d within

requir
they ulst insulating @g@g 2§§ &t ey er@!aqxifmmtgrib@ h@atm b@ppﬁarc b¢ made

front ARG @ﬁ’t%bc‘lseblﬂfnoplﬁhlfég te? aS1024 @ﬂmlﬁlﬁrﬁﬁﬁy%hg&a thickness of
conblne ared, and ot herw se mani pul at e Unl ess

HE%W?ngPFV ialp ap/gr Higkngsses o8 Al§0 k& UskShar ent fr om

t he foIIovvl ng, it will be appreciated that throughout

o 5o, BOE 204 T 00 ol BE 8R! PR ol diHeiPhnobs 240

erns suc Ani N cula
locatbetoar appnsitlegides 'of thel lmlan@g box@ﬂinél'mtpau@bf adjustment knobs 240

aanD ke iRduidting Box tolk sEHRMhStIRE into Me Ldi@spdnlifig slb?sf ﬁJ”g drPthe
he acti on and processes of a conput er stéem
|2§¥é§d gﬁang slots 109

fadilita HeQruatioklng &f the RSESAH00 th a@qopbysmmaﬁionﬂmf&suﬁg @bthe rate
ot h dat a

N t he conp ter,. syst
tff A0, e SR o B ok ey v, i Bl e e
pewwitsthe éest Hps Lerimbe dastrlr ini45f dﬁgm inemmetter digie,understood that
ottlel SRS S7d NBeRbnd SR Bk HEUELES. 15

The insulating case 202 can also include one or more arresting bars 242 extending
along a reér portion of the insulating case 202, The" arresting bars 242 can have a
tapered side surface 244 to facilitate easy installation of the heating box 204 into the
insulating case 202. In some embodiments, the taper can be about 1.  In some
embodiments, the arresting bars 242, the insulating case 202, and the DUT holder 208
can be made from an insulating material. By way of example and not limitation, the

insulating material can be Teflon®.

Some portions of the description above are explicitly or implicitly presented in terms of
algorithms and functional or symbolic representations of operations on data within a
computer memory. These algorithmic descriptions and functional or symbolic
representations are the means used by those skilled_'in the data processing arts. to
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The present specification also discloses apparatus
for perform ng the operations and control functions
associated with the rate table 100. Such apparatus
may be specially constructed for the required

pur poses, or nmay conprise a general purpose conputer
or other device selectively activated or reconfigured
by a conputer program stored in the 20 conputer. The
al gori thms and displays préSented herein are not

cdnoéyefnsatéﬁxécﬂv@!y&hs@uﬁﬁar@e%f ARt w6kt 18 ot TRl inQhe art.  An
appar at us. ri ous gg E’ al rpose nmachi nes Fasg/

SIgRTS s &Paar@ ORGEH; Srell Ry Fier j7gaUencs of Steps

leddirCial Mgesideredult. e steabieVitbse, retlitng psiceiuobniputatihs of

' phﬁg%ﬁ qgggt% sglsu%ﬁdasaé]g&ﬂc% qﬁag{ng?co &f ];Imgtcgi %Er@af %gﬁgb egf bemg

nmay bé appropr ure 0
staresh rensfereatatonefurasl mmmqoaeréotbwamlpwatad appear 25
fromthe description below. In addition, the present

speci fication al so |an|C|tIy di scl es a co ut er
Ui gioariicaii Stkesk oeriRsu 8t (15 2RABEEE Ao ot REiE doHil be

ap@iebdaieg (thddt fhrdtfggotidllﬂ?ge prisunt éﬁ&lﬁtgﬂdh \Uzsﬂzuﬁlonsﬁj?fﬁ&lgoémtsmﬁch as
met.ha e e rein.nmay be:put.int et
‘SR cr ORI T UL SRSy ader el Wiaizing
“‘olitpitingded the like refenitd e adjormaypd parcessealdia oyt raystag, or
smlnﬁp glkl@tﬂﬁlc%%glc% r{ﬂéﬁ%{mésoéhdtt%%%s ddid réMéslsntQ@ as physical

reci ate vari ety of progranm ng | anguages
quaﬁaewmirh et wmpe@r SYRigm wéc q¥eedaty Snwﬁméwewefefﬁfé &< physical
quatBe WAEIR thé chbifButel SESteN® W UK NIfBINRAEN R&ERJeN transmission or
di I\/f) aover, the conmputer programis not intended to be
PPN TEF°t 0 any particular 11 control flow. There are

many other variants of the conputer program which

Th? ?)Pesgﬁtesg%ls:lﬁtlgaﬁ;ﬁ %‘socds?%gd'sgé é;l;é%{]\ﬁs Y ﬁ%ﬁwn ieRa doePlions and
confrol functions assoclated with the rate fable 100. Such apparatus may be specially
constructed for the required purposes, or may comprise a general purpose computer or
other device selectively activated or reconfigured by a computer program stored in the
computer. The algorithms and displays presented herein are not inherently related to -
any particular computer or other apparatus. Various general purpose machines may be
used with programs in accordance with the teachings herein. Allernatively, the
construction of more specialized apparatus to perform the required method steps may
be appropriate. The structure of a conventional general purpose computer will appear

from the description below.

In addition, the present specification also implicitly disdos’es a computer program, in that
it would be apparent to the person skilied in the art that the individual steps of the
method described herein may be put into effect by computer code. The computer
program is not intended to be limited to any particular programming language and
implementation thereof. It will be appreciated that a variety of programming languages
and coding thereof may be used to implement the teachings of the disclosure contained

 herein. Moreover, the computer program is not intended to be limited to any particular
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Furt hernore, one or nore of the steps of the conputer
program may be perforned in 5 parallel rather than
sequentially. Such a conputer program nmay be stored
on any conputer readable nedium The conputer
readabl e nedi um may i ncl ude storage devices such as
magnetic or optical disks, nenory chips, or other
storage devices suitable for interfacing with a
general purpose conputer. THe conputer readable

oSTEEN A, nﬁéé@kl%omjﬂ@:‘%)ﬁgeva%aﬁ@%ﬁfh@ doRFUIEE Hlod s Yhithasin use

exenplified int nternet 10 system or wreless
difrart R e Beysauthawidpppitng Bem ithe SPRIECTESRAHRIBY iBvention.
t el ephone system The conputer program when | oaded
apd execut ed on such ener al - purpose conputer .
FEPPRRT TR, RS P 100 or, o s iaplre Proom™ My oS perfpaed in
paraile! ss_ttlmnsihm‘f séduentaief duchd nertivost. prddrem ouet belstored on any
oofn‘rﬂﬁgr'rgélf%b@eﬁgcﬁgm.t OTR@%&@E\E& adtie ?negﬁuf:i', thay QQc1dBRY storage
ar ul es. "More

al'so be 1 nplenented as 15 war e no )
deyigps iSEEl aF IMponetis erheptinalr distisr egwhsehipsy ofiigr staragedevices

SURtHIIE trbrO m{aéﬁaaﬂg Q\mgrée généerg garpbgan Stfinﬁﬁr. U$|$e J\&Jﬁ‘lbut@ﬁ FbHéHabie
(o onent.s or uj es. .FQr exa a no e. na e
T ATt TR RSB gl B RPGh S RETRIBRLAL e Blemet

 sybtemc anwifeless reedhor bidinasoéxemplifiedtin the GSM atobitntetepbonecaystem.

e e R e
efigptively sepulininenapparatugihat imgigments the slephefthemefered mededm

can al so be inplenented as a conbi nati on of hardware
and software nodul es. The cont functions of the
THE 4R SIS G646 GReBlr R obis 1O o 3P BgpEdonRe
hasdweedmot@es. S Wike pardQfariys iltberasrdwark |sgnsh awodule iEiaduriconal
A ' f S
el Bt S o S RAF URAL S Bhelic R 0 ofinle <
magdylet way Pe (mplamented sising clisorgie elestraimpaneronely.sercincap prm a
pokten &8 Bh leflire iR trb A8 ehrdunRicR s bh & phtaort 8 cic 1Qarattl Circuit
gig,gptﬂs er system 700 can |_nclﬂ1de %gqc}agrrg ter rtﬁ)dul e,t that
(AS62, Numsmusoifigs pesinlifien e48- athoge dalg afgyl gprieciate tha
theTeystem A0 #sd ba ipbkemehiet yasok @uibfiationd el hadgasuaid asftware
m%hnl%gl ay 708, and printer 710. In sone enbodi nents, -
The conput er nodul e 702 can be connected to a
conputer network 712 via a suitable transceiver

ThE@BhES fifnkfiond &F tRE Aktk a1 866 SistiRsBd Sbovetein! Bl iflRPhenfdd on

2 el cpeiaTk yetene, such) agbocal A NELRLK o b

implemented as software, such as a computer program being executed within the
computer system 700, and instructing the computer system 700 to control the -
functions of the rate table 100.

The computer system 700 can include a computer module 702, input modules such
as a keyboard 704 and mouse 706 and a plurality of output devices such as a
display 708, and printer 710. In secme embeodiments, the computer module 702 can

be connected to a computer network 712 via a suitable transceiver device 714, to

enable access o e.g. the inlernet or other network systems such as Local Area
Network {LAN} or Wide Area Network (WAN).
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* interperSiogten SHE 286 & 1 SRR

The conputer nodule 702 in the exanple includes a
processor 718, a Random Access Menory (RAM 720 and a
Read Only Menory (ROM) 722. The conputer nodul e 702
al so includes a nunber of Input/Qutput (1/0
interfaces, for exanple 1/0 5 interface 724 to thefl
di splay 708, and 110 interface 726 to the keyboard
704. The conponents of the conputer nodule 702
typically comuni cate via Y interconnected bus 728
and in a manner known to the person skilled in the

e
Acessddedog(RAMI LA sitier Rgaﬂ el MemsyqROM) Z22COFHRGMngauter
modll.:%%zrgf‘srp Fté(!u&e re[ h&n?& I@%@Sg*&x%d&)ﬁ wﬂgrf&fes for eﬁample o ‘

correspon

mt@fa*y‘ﬁa?g?é te e dlspinB (05, s H@pnﬂe@‘mei 6 for bgrkavbaasd 784 The

' cogaashé‘n@gﬂtéfoluh@dcarﬁpméﬁ rﬁefcﬁﬁéﬂ en igpsscéltye RREERERE Vid8.an

I nt er nedi at e_st orage of r@g{gryﬁﬁ%@ﬁwﬁ%hﬁn the refevant
artr ate tabl e 100 di scussed above can be used to test

vari ous types of conponents. By way of exanple and

not limtation, the DUT 208 can be an electrica
The epplationt plogranusan ba sappliedrtorthd useri ofdhe icainputer system 700
enGRER B SHata st8 tgawedm SlicH éé°§(39f R@M%tnaémlem%% &%r%d

requi res festi usi ng t he environnent of

feaﬁaitt%zm%w@rrmndm glorage fg%réfv\m ivp oharriaéa E‘HF?QSéieéf'ce

- 73@®YIThed %pﬁl&a&ﬁﬁ Prajr ek efead | énd aomrwl@m Sh aRdekdvatiorniby the

fitt t
profTBE AT LTERRSIre Roradel of Piarfln 8 ribbe FaenPiitied Mg
RARBI29. one enbodi nent, the rate table 100 can be used
for testing and calibrating the tenperature drift of
a sensor. In this enbodiment, the DUT 208 is placed
Embefimenis pidhe ratytablex 09 discussealye icpibs ksadita ipshiriogpiypes of
con@@ﬁeﬁtseay l«mymf aghblé Bnd@nSQinfta®IhY HeODUTE 208 c@n Ee af electrical

oSSR SY i b 3SR, St SISESIICE o1 P hePRheds Mpca

 devivadbat 26Qiresvhstiig ising thetenbitantheohofothe inase tabix 100 albchng S of

suoqycé)%kﬁé}ﬂs AT %@l‘f‘é? R Ye gglglg% 401 59 hBGs8 Pt any

preV|ous | scusse erent orientations
comppnen sapadlsy of fiing aitin fessiepihox. 20§ 5@n be tested pndbmrat ghie 100
desbft@dMetesi. N0 a desired spin rate for the spin table
104. This testing can be controlled using the contro
consol e 120, or the extemal conputer 700.
In one embodiment, the rate table 100 can be used for testing and calibrating the

temperature drift of a sensor. In this embodiment, the DUT 208 is placed in the heating

.box 204. The entire heating box 204 can then be placed in a cold environment, e.g. a

freezer, until a desired temperature is reached. The heating box can then be inserted

' into the insulating case 202, which is installed onto the test stand 108 by mating the

adjustment knobs 240 to the slois 109. As previously discussed, different orientaﬁqns of
the test box are possible. The testing can then begin using a desired spin rate for the
spin table 104. This testing can be oontroiled using the control console 120, or the

external computer 700.
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13 During the testing phase, the heating el enents
220 can be engaged to heat the heating box 204 at a
desired rate. This rate can also be controlled using
either the control console 120 or the externa
conmputer 700. Various orientations can be tested as
desired. In some enbodi nents, the test tenperature
range is fromabout O Cto about 5 70 C. It is
under st ood t hat ot her tenpé?ature ranges, both col der

Duﬁﬁgﬂth\é@ééﬁﬁ@ ph&aNina R ts 22bN%n 8% 3RBAdRd %ﬂ‘%@tf@i@hﬁqg

present invention praovide several advant

b%\?%? ""E ﬁedeﬁF?%Fa’f%tr tThisRie ‘?aét%s‘t B (cgntgfied H%“%?'ﬁ]"?f) I“Ié"- *control
oor&lditw@zmﬁﬂ&f% éﬁémblew'tﬁ;ﬁﬁfbifﬂad Viiridis eigtations 1dn (Heotuted as
nt s s re S t V.

S80SV e S bt ud e e e PaEREondt  FoR B E pou

70 ffes It urglerstdod thad pthey @mmtur@ e heth @nld¢ra3<mi Ijatmagresan also

be Ly €asy installation of the torque notor as an

integral part of the rate table. The notor design
"~ prevents any slippage due to the prior art gearing at
Thé Bﬁnﬁﬂ&laﬁl&idimér@s EMR&! pRs@i ink 6ftiah @tcmdé eavbird) gdweihtdgbSover the

t abl ' te. . Th de th th hub,
pridgel, T i Bl S (P PPle TRERTI P ASHPTHBL AT ooy o
proewe acghpemenis, tilst leduciig me et hefnthe heystemt by 94%b over similar

conﬁ‘g?rigfrahgpg\%lllaﬁf%e%;ﬂ&gove i @B%ﬁfﬁe rLiaﬁ B Eorltidki6n Rfltates

descri e use an oversi ze

thetegpyinstaliafiop of the terug maior a en inteom! Rart effh9 Frte blen Thgmator
~ dedign @@@eﬂd@é@ s:sa;bhegeamrfalu% ;ﬁt@@ﬁlgeamgsm MeSéhcbldR] B&nsdrB@n

e  causel

oo A S5 R Pl i B PP i e b o

. al!od»seﬂse frdle orspoimEbNeittioup edtbregidrsert: lobth Gvines tadthinftieomotor hub.

AdRYRGR térﬂﬁg%w tﬂehrgtettgrﬁ% bifmBloP 3 e aBo\@ dibw e use

appreciated by a person s

. of giypnarded tomup amatemsy Watidicact Afdna efcdhe soin dabkmis Fl?éS'h'ﬁd dhe

exalrPlel é}ﬁbﬁrﬁéﬁs\% Eltsb %n&é& 'ti%nco?ﬁy Shouer nf]h{hh ﬁeﬁp@ctls%?g% icBused by
any AR B oA ienaly: (5e et G osten, SRont Profps the

molpr fese btercebivd) dudng thedesting ploeessf ore, to be consi der ed
in all respects to be illustrative and not
restrictive.

It will be appreciated by a person skilled in the art that numerous variations andfor
modifications may be made to the present invention as shown in the specific

embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in alf respects to

be illustrative and not restrictive.



14 CLAIM5 1. An electric notor conprising: a

housi ng; a stator nngpted on the housing and
havi ng an i nner di aneter su}rounding an i nner :
openi ng; a plurality of spring | oaded bushes

cpﬁmﬁé'ed on an upper surface of the stator, each of
e plurality of spring | oaded bushes extendi ng at
| east partially into the inner opening; a

rotof._havin n r. .diameter |ess than the inner
T arré'? SfeCﬁFqPﬁ‘Srg%?'&?'ggand a tapered | ower portion,
such t hata htngsitiggper ed | ower portion contacts each of

the plurali of bush [ hg.th shes to.retract
when’ ¢ he # Sip Mot RRE B dB¥ e End {RUF R ey Bfpmeter
t he surmuadingamdnner openirgg; hol | ow spi nni ng hub

beart no. ioUHILY o1 R Fhire Sty B3R PpgP Yirace o

not dhe atatol, @aaoh df tHeyylufatity afcapping Soanpdab dsblek @xtestairdd at least
fromthe spinning hub and a slip

ext e'nq_ﬁ'j]q&.dtogﬂv\arndlrﬁ om

ringoq BET8d"T A6 8PFBREy end of the holl ow shaft to

al | ow ona mtomavingnanm estet didoeetenisss thed thaiioegklidrheter of the

hol | shaf nd hql | ow spi.nni ng.hub h ai .

one Shofud 8 PRe e JoRet BBURD, 2ol Hhhy 5 dpbdtRl 53 porton

t he contamts ehble diahe lusliyf 6f beshes sawging dhevibubhes to retract

| ockin ing, nount e n. the .housi ng. . The electric

ot oty kol e B8 1%t eing ofand Ffaush R4

capabl e af hglloevspitning hahyovpedted & ther rotwrandasstig on a deep
0 i,nQi Wi.th respect to the

rmver;en\}e bf r|t ne SEmad opd Qﬁg I
hou$t ?1%. PIINPHBOR] ngjpi% ¥8r%f clains 2 or 3,

further conprising an encoder |ocated proximate the

hol I.qw shaf.t, the coder .capabl e of. generatin n i
2. o/ e V% SR metal of g o, TfReT remplbing B ngiow piarfiexending
dowmevandly [fmm teaddinnibg hab matiea $lgbiirgy ineertéddito adower end of the
hoﬂgv\\/lls %ﬁ t%haqlo%agﬁe to?lprlloere %)lr srﬁoslloen ﬂiseﬁeg QHr%Iuaﬁ’the hollow shaft
and hollow spinning hub such that said one or more wires do not twist during
operation of the motor, the hollow shaft being secured with a locking ring

mounted on the housing.

3. The electric motor of claims 1 or 2, wherein , the bearing is capable of
preventing any vertical or horizontal movement of the spinning hub with respect

to the housing.

4. The electric motor of claims 2 or 3, further comprising an encoeder located
proximate the hollow shaft, the encoder capable of generating an electrical signal

indicating the rotational speed of the hollow shaft.

5. A rate table for testing a device, the rate table comprising:

a housing;



15 a spin table; a test stand nounted on the spin

t abl e; a stator nounted on the housing and
havi ng an i nner di aneter de?ounding an i nner
openi ng; a plurality of spring | oaded bushes

nount ed on ant%ﬁg_er surface of the stator, each of
the plur &Ry spring | oaded bushes extending at

| east pard iest $tgnd MEUNtdE oh HRESPio pek;Ng; a

rotor having, an outfr di %ﬁeter lessgﬁj an. t he i.nner .

di anet er %F%E‘Pfe”‘é’PH onJhE NPUsHIGerRY RYINE: 2P dph§Tofiameter
suchsuridahdingentinper @skrlikyyer portion contacts each of

the plurality of bushes causing the bushes to retract
when't he 3 BEEHR! QPTG Sird aep REP b BaiRPRG SGfece of
t he thé taddr, eatitl of the pluralithed dpPivgSpadudl ngshies extending at least
connected .to the rotor and the spin table and resting

on XAl IPARs ONGLLPPRRY: 6. The rate table of claim
5, furt hel rotsrmaivirej aigoatet egimdioxieca el the dindveiiargeter of the

nmounted onto the test stand; the test pox conpr,isin ,
o SAiEr HeCa et Toush Paffionaaoeh Toat R desergaynger Bortion
L he cbaa_ic'tmh gaglﬁ)bfctﬁﬁt;ﬂhﬂi[igg of bazw@v b@mi@g; aih@r apshée tofretract
eati n e evi ce t.Aa Sl.re rate. rat

oo i PR Sarit Brd R RSt ofdte Ftor 31

to a firsthbRWpepRiniige hpb igdhnéctedTu the Netor aind theespin table
heat | Bgﬁ)box IS t(%en heated at the desired rate during -

t he ANGSESHIT AR I§EDIHROVE BEARY: ate tabl e of any one

of clainms 5-7, wherein the bearing is capable of
preventin n ertical hori zont al .npvenent of t .
6. 00 iRt bl i futher A AL B thg SovGearApe of Being
mduiited oakd meofeﬁalrg,lyamez@fteal Iﬁimb‘%rﬁpﬁsigé it @ﬁgT insfulating case
(0] ISl a 0 0] af.t Xt en n wn r. rom
anf Rl 5P AR ot ThA eaitg B ERRlTing e Havis gt caphble of

heh@Vg theedslif attd@edifdd rawe.shaft to al | ow one or nore
wires to be inserted through the holl ow shaft and

hol | ow spi nning hub such that said one or nore wires

7.do Mok ftaté Sabl6Usfi E1gin® @R Nvaidrein e h&ingDbOX is tbéled to a first
terﬁﬁ%r!q?%vaspgﬁfr %q.l %%qgﬂgg%u t?% }¥t\4atting atl)olxcl)sC h\ler#l%era{tgcg at the desired

rate during the test of the device.

3. The rate table of any one of claims 5-7, wherein the bearing is capable of
preventing any vertical or horizontal movement of the spinning hub with respect

to the housing.

9. The rate table of any one of claims 5-8, further comprising a hollow shaft
extending downwardly from the spinning hub, and a slip ring inserted into a lower
end of the hollow shaft to allow one or more wires 1o be inserted through the
hollow shaft and hollow spinning hub such that said one or more wires do not
twist during operation of the motor, the hollow shaft being secured with a locking

ring mounted on the housing.



16 10. The rate table of claim9, further conprising
an encoder |ocated proximate the holl ow shaft, the
encoder capabl e of generat i1|§g an el ectrical signal

i ndi cating the rotational speed of the hollow shaft.

1q he ﬁ};&& a{aﬁfq %&Ja!%%ﬁaﬂg%rscoznﬁ%ﬁd %n ﬁﬂcqqe(?dca\{mc? prommate

thélh&ﬁdmpeham ghdeatogezipabkbilpenthginginoslestrit Al gigridiéndicating
apl e of any one of clains

12, The rate
the 3o spaschot e HoloBshafty ect 1y ari vos ¢he spi n
table. 13. The rate table of any one of clains 6 12,
V\,her i'n the heat box further conprises.a
Tone THendAgaBRab Aty ohe o <ty ST g ing gty furtner
cohhmsbead hBgt baK.for tksipHiagliadat dendlte®bycth@l molst, within the
wherein the heating elenent is capable of raising the

hougiiger ature at a desired rate. 15. The rate table of
cI a|m14 wherein the desired rate is 0.01 degrees

econd 16, The e tabl e of of
1201 o 16 BLELEDI TG 97t HerTier- 1 g g redioh ofiesty drives
th@gﬁmrtagg,s Teflon(r). 17. The rate table of any one
of clainms 6-16, wherein the heating box conprises
-alum num 18. The rate table of any one of clains
135- 1Thhef rdfd Ble 608MY bhé Y cRirfi® BPLY, @FheteiR A€ hedtih® bblk €urther

ratetable t he conputer capabl e of con rolli
colpees Gt 1B ok G20 SHeRbAT B PG b YARYENgR Wi the
hebfifg'boef an operator. 19. The rate table of any one
of clains 5-18, further conprising a control console
capabl e of controlling a speed of the notor and the

14desimhedratatigbibasteslainn 13N wHapsih Bk iRsntiagesiainent is tdpable of

raising the temperature at a desired rate.

15. The rate table of claim 14, wherein the desired rate is 0.01 degrees

Celsius per second.

16.- The rate fable of any one of claims 6-15, wherein the outer insulating case

comprises Teflon®.

17. The rate table of any one of claims 6-16, wherein the heating box

comprises aluminum.

18. The rate table of any one of claims 5-17, further comprising a computer
connected to the rate table, the computer capable of controlling a speed of the

motor and the desired rate based on an input of an operator.

19. The rate table of any one of claims 5-18, further comprising a control
console capable of controlling a speed of the motor and the desired rate based

on an input of an operator.



20. The rate table of any one of clainms 5-19, wherein
the device is one of a sensor, a gyro and an
accel eroneter. 21. A methdd for testing an
el ectronic device, the nethod conprising the steps
of : _providi a.rate table for_testing.the device,
2o THet 6 tale S aRrans a8 Bt B fSVeg fuong,of a
sene6t, ajyaddndanicedicesmétee spi n tabl e; a notor
connected to and capable of driving the spin table,
the notor conpri sing: a stator nounted on the
21housA ngethbd BAtEdstHgasin igketionid aswite theumethotd cogpasing the
i nner openi ng; a plurality of spring | oaded
Skﬁﬁ%ﬂés mount ed on an upper surface of the stator,
eaclprofidinger fitaitadld foy tafting piié Bgvibeane datb tstie somprising:
extendin%aat | east partially into the inner opening;
and hpsiNg or having an outer dianeter |ess than
t he innera shinrler of the stator, and a tapered | ower
portion, such that th aper ed | r portion contacts
each of tqwté’sg t@?il"i‘cttﬁ??‘?#mg&%%@"ga\ﬁ%i ng the bushes to
retract whamtéheonricesd te andseipablk ohtidvibdiehe BPEY table, the
openi ng of the stator; a hol | ow spi nni ng hub
conﬁ@@géﬂ°m8”?ﬂ%'rotor and the spin table and resting

on a deep groeyetdieamdditednsh the housihgt @stl Iving an inner
capabl e of bein ur%ed onto the test stand; the

[110) .
test box P SYHUAHNS AR 4T PPBMBPi ng case and an
i nner heat i ng doplirality &f Rpahd NGadmk bashdsambunigdt &re an upper

devioe 05 ESPPE S oELur 0SB R s

heati ng ksienemiy & I8hstparintly Getsitheiriner apstang;r=d

begi nning testing tepperature; .inserting the heatjng.
ot 1t -t he. ureior FBORG FTho 50 STHrEeRE s HESE o’ inner

diameter of the stator, and a tapered lower porticn, such that the
tapered lower portion contacts each of the plurality of bushes
causing the bushes to retract when the rotor is inserted into the
inner opening of the stator;
a hollow spinning hub connected to the rotor and the spin
table and resting on a deep groove bearing; and
a test box capable of being mounted onto the test stand; the test
box comprising an outer insulating case and an inner heating box, the
heating box containing the device and capable of heating thé device at a
desired rate; '
- lowering a temperature of the inner heating box containing the device to a
desired beginning testing temperature;
inserting the heating box into the outer insulating case to form the test
box;
placing the test box into the test stand; and
performing the test on the device at a plurality of temperatures as the heating box

is heated at the desired raie.
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box; placing the test box into the test™stand; "and
performng the test on the device at a plurality of
tenperatures as the heating box is heated at the
desired rate. 18 Inproved Electric Mtor for Use in
a Rate Tabl e ABSTRACT 5 Enbodi nents of the present

i nvention provide an electric notor for use in a rate
tabl e. The el ectric notor i nclude a housing, a
stator nmounted on the housrﬁ% and havi ng an inner

di anet er suwhprsvedi Higethie Motbefor Qe ARata@Tablr al i ty of

spring | oaded bushes nmounted on an upper surface of
the stator, each of the plurality of spring | oaded
bushes extending at | eadBSg&ACTally into the inner
openi ng; and a rotor 10 having an outer dianeter |ess
than the inner diameter of the stator, and a tapered

Erbreiment of R Presath iIfvRAKON previda 5 dectie matorer trein a rate
At Fed steaa@ Pndaesr rhb,euﬁluuéa iduin®f a BBdIafowAt bt thd ﬁtﬁlsmg

P, Tafine 30, SR eE SOTaEI AT ARG ot Py of SSiing
iqaried énsheis moamiecbon ah appensitrixte of thieastator,addch of the plurality of

sf)ﬁ}%%&%rda&dsn@s é)HSna‘?rllgegtt EQﬂ& p%ﬁkﬁi fnfoléle'?ﬁr%r o%ening; and a rotor
having an outer diameter less than the inner diameter of the stator, and a tapered'
lower portion, such that the tapered lower portion contacts each of the plurality of
bushes causing the bushes to retract when the rotor is inserted into the inner
opening of the stator. Embodiments of the present invention also include a rate

table incorporating the electric motor.
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