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1 Inproved Electric Motor for Use in a Rate Table
FI ELD OF | 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 conponents prior to
the installation of those conponents into other
devi cedispsbeed .El€ictricaddiotor foatlse inseRate Tulole de
~ precise position, -rate, acceleration, and sinusoida
“"nmotion for 15 various conponents being tested. In sone
currently available rate tables, electrica
attachments are provided that allom1the testing to be
FIERJdh QFONYENRNIGON a wi de terrper ature range. Rate tables
EMH&anLﬂéjrﬁ ft ﬂ{quﬁ‘eég?\tt Oﬁﬁ%rh t‘élét{g,ls tthgrfélablate e‘fgc?rﬂc motors,

parti cur
smcaﬂﬂa&s El*ﬁm@ m@fasfgérmee!d ratﬂnﬁ&h*@mfra‘t@lsyng erfe‘mailm electronic
Co,ﬁ?g,l,gnts.r ate tables can be very expensive, particularly
iT tenperature testing is also desired. To perform
tenperature testing of conmponents, prior art rate
tables integrate an oven into the spin table. This is
n extremsly costly option. " 25 In order to mnim ze
QUNLyhe option is to buy the conponents of a rate
table and build one. Unfortunately, this also offers

haIIen Current| the integration of a rate
A Bl feble 5q8i'f tedling; ﬂ%ﬂ%%%ﬁ% tgpting, 6| S43Ftiogic EampPonents
prlcn‘rib thie inetallBtiorosf mbséwwﬁ??qémé |r'mV]9fh@b dﬁﬁcés%m@némtl'ﬁé tables
icient for the

carihé b Prbiesnebtiche € rpviancs. et il hoton fo
varioespempbuests deirg tegtedard same cr@dtly besitidowi eables, electrical

he of f. t eIf tor
atdc e P Grolidl SR 2R et Bl oty orpe wide
termpesaduregngaist oni zed adaptors I's required, making the
integration of the wiring through the notor hub
extrenely difficult, if not inpossible, as it
Ratedgbies é@C“ﬂ(#ead@mlleenofioolﬁhatrtgrr@fa Wirntatle and diarficia $peed, to

aIIoW fo&‘ %@{egﬁﬁg? 'THP Q§b°1é§ l:ﬁmtefgg as@&hbl%ﬁedgﬂfﬁﬁ&ﬁatglg ¥f? i Enelr

he conp exit chani sm an e nee
fategféaieisw@n b= érwrsye ragistiedy if tamperatureftesfinggp alpe desired.

To poavi?h dahpsratuie 3bdtingesy tdtponents, prior art rate tables integrate an
oven into the spin table. This is an extremely costly opt|on

-In order to minimize expense, one option is to buy the components of a rate table

and build one. Unfortunately, this also offers some chélienges. Currently, the
integration of a rate table requires the purchase of an assembled torque 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 difficult, if not impossible,

as it requires the complex routing of wiring. Additionally, it is almost impossible to
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systens. This can introduce a certain |evel of
i naccuracy when neasuring the spin rate of the table.
In extrenme cases, backlash occurs, especially when the
rate table 5 changes its spin direction. Alternately,
one coul d assenble a torque notor for use in the rate
tabl e. However, this also,introduces additiona
difficulties. For exanple,“in a conventional torque
achimaé @rrectt beve @inertoethgecahplaxist af @e infechihit@UBAEdhdIherd for
s,.of bushes. These 1 gu hes are nmechan | cal | .
oeai FLREATTES B PN el o SREtHe U Dl pB e Bh el gearing
systainth Thishezrr introducsa t:IaEaln%m of mansuradiniwbert ungisaliyg the spin

rate %? ﬁ%@ah qu r?gﬁ'ﬁréweactﬁﬁéé "o R%Pifl %%%Lf’rg gtgsg%gla%%ép %@?n ra*%ee table

Chamasoiﬁ@med!mnelmt magnets. Before the insertion of 15
the rotor into the stator, the user nust ensure that
all the bushes are retracted into their individual
Altetngialy. mgs. cottd assegdile aderfatie quotor foo upeiint themataitivlea However,
this %fs%cﬁ%l&?ce's d{ttdi’!léflldlfﬁ'cultfe‘%r F&c xe%pléh?n Q%Iﬂeéntlo-ﬁm ?orque

because the st rong rragne |1 C orce per mne nt
motqfaé?%t@er &sgs efoa siRtor ishsurrernsied: bivar aerteﬁeofsbasfms These

bushﬂal eﬁelrneéﬁéwa;amafas&&%al fo dtingbeo é&rt%aéﬁe,%?e BBsuMlé?c&%é&%th

if they are not ful I¥ retracted. kew se, the
the fofyeds the fotaroiupsn  Weisiinaishe e\ﬁﬁ@ﬁb@wo}f@c%te@rmor fﬁia%lcb a
motdricambeRery eiMengilge. This chi pping can cause

per manent damage to the conponents of the torque

nmotor. Therefore, when assenbling a rate table, a

The bRKGURClBAES0s nLHber beon@%ﬁnﬂébfemtﬁﬁégﬂdt@dB%réf et inbdrash of
ererore,

*the rgtcitorthe ST et s it snitrel halil tedise o rgactsd fto

theiramdiyidualahousiage ftab Iverycdxﬁicdlt e p@rfant sleth & baicedm@ iaoiiisally

of the ifficulties descri ahave. 30
for Q0 pRbe RIS S TE e oot i LEIR R Y M pgtenen
magueets derdd 1 pulintherotbotowmssd the statoat dhist mbiuen cBheesult in the

breaﬁéng%ctﬂ'r th% gggl]ié%r if [H@}/‘ (fi %%Ey%ﬂy ?etna%'tje% " devﬁsg ttﬁé Uatl® Hnérqgall

avin I'nner anete
can ke chigned wign awbmteeirtoopmcﬁsg‘rora th tater édge. oThls Ehipping can

| causb%ﬁﬁgnm%ﬁ%g@qHQﬁ§@oﬂ?aﬁ€th BP?He Hi %Sto‘?leli%ngre when

stator, each of th
asseibling 8 raiertablg adorave rré:a@,rt is gihen factopy linﬁtaﬁe Reinstafied using a

custdifiesd /@), and a rotor having an outer dianeter |ess
than the inner dianmeter of the stator, and a tapered

It would, therefore, be a great improvement in the art if an electric motor and/or a
rate table could be provided that overcomes one or more of the difficulties described

above.

SUMMARY

One aspect of the present invention provides an electric motor for use in a rate
table. The electric motor may inciude a housing, a stator mounted on the housing
and having an inner diameter surrounding an inner opening, a plurality of spring
loaded bushes mounted on an upper surface of the stator, each of the plurality of
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| ower portion, such that the tapered | ower portion
contacts each of the plurality of bushes causing the
bushes to retract when the rotor is inserted into the
inner 5 opening of the stator. In sone enbodi nents,
the electric notor may further include a hollow

spi nning hub connected to fhe rotor, a hollow shaft
ext endi ng downwardly from the spinning hub and a slip

sprt‘rlgﬂlacﬂétsl&ﬁsﬁ*@é elxnetr@ur@ AtQuest p%ﬂdall@fmtb hige Mokl eﬁémh@f éna*é)rotor
e inserted throu

“a‘ﬁ?ﬁr Fawugﬁﬁaﬁ?m‘aﬁa?%fh%%vt'?pinﬁﬁf Bmele SR stk a%ﬁ@ tapered
lowen partion|TBuich hiat €% thpersaf lolwer Portbir dorgactp eadti o hedplutdigy of

tor. JThe ho aft be sec red wt
e sl o Bl e BnistiaPh et ol Bstled et ohner
opetrhlmsfphaaiatr.g hub may rest on a deep groove bearing 15
nount ed on the housing, the bearing capabl e of
preventing any vertical or horizontal novenent of the
In sopieneinhgdimebtsiithcheleetsip anator lmav Higrther irsdlunde a Tiotowe lspithinigdiub
r
corfBbf itte oo Al el 8 \gmg@wmﬂ tRE sp%.%g hub

e encoder ener
anch sp évorineertecsingn al loweliderdiof the hu@w shait rccoa&hw sapeszt more

wirdd tol EInBOML P SIA fhe %ﬂoﬁ%h@htﬁﬁmf%%g Rib 5@&1 that the

resent I nventi on provi des a rate tes
On%@wer@ witgfede geltwisiiiuengrapetatien gfitheanpionsithe, hoaow ﬁhﬁﬂ may

be &Rk with b &dkindl iy OBMBY f tRhoddigy. SPi N table, a

stator nounted on the housing and having an inner
di anmeter surrounding an inner opening, a plurality of

In ARfmAg énﬁlﬂﬁiﬁﬁerﬁgsﬂféss;ﬂﬁhiﬁ]@; aflibOMai testUBRN Y d8&ls fg@&ﬁleof)eanng

e,st each of the allt of spring | oade
mo'ﬂﬂ?fiﬁ 8§ @'f’?d'fq’l Skearing ple qventing pRy Be’f'ﬁ@ qrﬁ,qg;ontal
mowmntlwlheaﬂﬂnlﬁng QUB Mliﬂl&\élsﬁ@:twt@ﬁcﬁfsw@ angd éfec’crl%&ﬁotor may

the inn of t ato and a t
aisd 3t 35, 4BCr RS i TriR e Y Shan e MsoRe) apable of
geneca‘umgcahselmi sipnalhediphtingathée wMathrﬁndb aséasofaael Bbigv bt
bushes to retract when the rotor is inserted into the
i nner openi-ng of the stator. 30 In sonme enbodi nents,
An ghernptet aspethlcd theypreseritudesrdiongebvidex a agtabiableofor estig a

deviSBURHE Qa@%ﬁ’letnqu fhERbe 3 fﬁﬂgmgTQ %pﬁwet%leb% )fe{[%\[aﬁdq'%m& on

an outer insulat I Nng case
the tspin fabla. | ;glatex mmteéi an rﬂgethwsmvamb P@a\vltﬂlgcanr,naurcnrlmr dimeter

surrBﬁﬁéu'&ﬁ‘gn b gﬁéﬁ:r@e a'ﬁblu?allgﬁéf %@%g" I%Eﬁed 'bﬂsﬁéé ﬁfoﬂﬁ{e% on an

uppes $l§fa°geé1%§9 atalﬂreeﬁh 9frt ﬁ‘tR!‘#fﬁl'tMg)f SRFpg !c;:eg!gﬁémshﬁ@ eptgrding
at |SERY phARMly BRo thedirRf opbnihhCakteal oA HRING SV OLRS didifeter less
thant t et mgfer td%?ne%eervof 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.

In some embodiments, the rate table may include a test box capable of being
mounted onto the test stand. The test box may include an outer insulating case and
an inner heating box, the heating box containing the device and capable of heating
the device at a desired rate. In alternate embodiments, the heating box may be
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In sonme enbodi nents, the notor in the rate table may

i nclude a hollow spinning hub 5 connected to the
rotor and the spin table. The spinning hub may rest on
a deep groove bearing, the bearing capabl e of
preventing any vertical or horizontal novenent of the
spi nning hub with respect t? the housing. Alternate
enbodi ments of the rate tabl'e may include a hol |l ow

coslkdftb aa)ﬂrﬁnkéi‘m@ratll& gdasmmioting, far@nttich BestrigBoxagndukhen be
ser | awer end of the

he%t% I SII? rtreldpr ea ul”B%t“b%t@Sg Pr%fjgwﬁ?res to be inserted

t hr ough the hol | ow shaft and hol I ow spi nni ng hub such

I b1l afttnfiie the FRAF (YR o ey Wleblae Shofgy spining huo
CO@!m&Cbt!J thiet foter armbmertgalm rtatgi;e ndhet spihromg bk madno tesst vg. a deep

grﬁg%%%ﬁdgﬁ@%cgggﬁq g% egogf gjp&e'hflﬁf %rﬁp ! %rt'EPV or horizontal

moygEent O&thesewe@saubo’awa@rs@emo therfeusingng an el ectri cal
signal indicating the rotational speed of the holl ow
shaft. The nmotor may further include a heat sink for

Altgrinatg gatCHNedatof gl debleymandneludem@ Wpliaw rshefieextending
doReWSidROfrordGhe RpheiR W%H@Qﬁps ri dgﬁ fiserRY ‘?ﬁtorﬂalbwer end of the

F?@hectlydrlvethesmta ditionally, th
holitus, ehafplandiovhane PLMCFRIVIER & b insertep daetobiihe Rellaw Algaft and
holevxEBﬁﬁﬁm@ Pubrsich ithet sid bl@é@ﬁf‘r@‘i‘é’ WireWidohhdt t@vl%? dhfsy bpé&ration

ox. The heat el e capabl raisin
emPEIIpB*IeaF%IIO&Q shart by %Eéﬁr%dawgh wﬂ@wgnw Fovitbion the
hou@@g ees C per second. The 25 outer insulating case of :
t he heating box nmay be nmade from Teflon(r). The
heating box itself may be nmade from al umi num or an
Additiomal ehodirhants of thesateetablbady ineide, art &ecadat chtl roximate

I I ted t
the Fod Al HE GRS cSREBL T behP=0E o T Bickfing o Bidagipo the
rotatipsahsnesd cfiitle thobiowl ebaft.e d'he 30otpatrayfadikeer induda ai megatitsink for
X bl
csSbafty RRELhGomoch) RE RIS Vi B Rl 201 1Y
speed of the notor and the deSI red rate based on an

In éoﬂ@ém%dl%n@%@hgfw nI:-R/ dirdERy BHP@I?IIJ@HE fabld. h?\otdﬁﬂ'lgﬂr the

devi ce may be ny one a sensor, yro and

healipg cber dmBY dhrthey 'M&%@I lsgﬁe@ﬂeoheths sfe@@eéﬁtfor raising a

terrpaFiNel vithiP (Y héltifig doetitathebfihg ERMdN A bELBSIOB] fRising

the temperature at a desired rate, which may be 0.01 degrees C per second. The

-outer insulating case of the heating box may be made from Teflon®. The heating

box itself may be made from aluminum or an aluminum alloy.

In some embodiments, the rate table may also include 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. Alternately, the rate table may include a
control console capable of controlling a speed of the motor and the desired rate
based on an input of an operator. In some embaodiments, the tested device may be

any one of a sensor, a gyro and an accelerometer.
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devi ce. The nethod can include the steps of providing
arate table for testing the device, wherein the rate
tabl e includes a housing, a spin table, a test stand
nmounted on the spin table, and a notor connected to

‘and capabl.e of driving the spin table. 5 The notor may

i ncl ude a housing, a stator_nounted on the housi ng and
having an inner dianeter sﬁrrounding an i nner

Anommen Bggect of fHeuprebéhtyin@dntidp rﬂr@@dé@ﬁd@hw sdrasstingannéleétronic

f f . th t t .
e, ApeRhpd 5 Agude tisosienh Bt Rl & raiegbBy or tasting the
dees, twhadréiy thetade tdbée |rrccme!Fes apenising; aapih tableps ¢sst btawnd rmgou nted
on Bl B Bb1et AT Boicr S el 1, B BPge % RS ing SphoSele
The apdorcniay cmémdqoa rhousng,c@ stedart wowstet cof the heuping raaldi taying an

inn8f dRHFRES surk ah r?ﬁne%v‘uo?é%ﬁwgté H'l‘afgf % [d38ed bushes

rotor 1S I nser e Into pening
mogpigdoen arlrhaoneatsurfa%ﬂabfetheasytawr.s@afrfnef tmeplarathtysof $roing loaded

bustHaB Al indihg REIdMt TRHEIE IntBNhE . lnltné}eoﬁ&ﬁﬁ String: rotgp%avmg an

t est OX conprising an outer insulating case
°UtPhﬁ@m¢¢@bﬂ¢§$gthaBo&19 inAer Hismsteigobdhe stateraianidng teprred lower

porfl&Y,| fiRhaRsk HhaRakred Q;wé}gﬁfrﬁd?gcérﬁﬁctg QULIS Bf Mo rﬁur%ﬁ‘tfy of bushes

deS|red rate. he net ho an al so 1 ncl ude st'eps

cayshigelfe hyshes sipak e e relee is inpprded w&:aithien@n%@pemng of the

 staPNtTRNeNaRO AN 39 HISE incide 1ast heg cagama F %@mtga%urﬁsd onto

te ra inserting the heatin oXx into the outer
theit‘ﬁ%?%{ﬁ%e%ag%% SPPEHRG /o OLEE (MBS 578 Pifg an e heating
box, @isd hbating Bb0 chit@inirgSthesdeaig, aﬁmdawé of hkdtthgtthe dedlk at a

desig e, TS Mot drbataiaide Sees FEBHERS A SomBatplys of the
mn@Eli‘ﬁﬂhEHo@dzo&'alﬁ' iy thRAMVINGED a Hesidh bdgumang Sesihgttaeperature

be, be de d
inserE Ml B8t gieaRisy P forP Tedia P50 e 115 o . phpsing
the ftegt loowiintg tive tetst etandearet pgidnoing thy testyndhe dedopbia plurality of

temggtaguree%@ t&@hggtmgﬁua{.meawdté? tld\GedicBbidgs. 1n whi ch:

ure rates ersp ect]ve Yiew of a rate
tabl e having an i nproved electrlc not or according to
one enbodi nent of the present invention; Figure 2
illustrates a top view of the rate table of Figure 1;
6 Figure 3 illustrates a cross-sectional view of the
rate table of Figures 1 and 2; Figure 4 illustrates a

BR&%@ES&@':H%J& &V Hle %rﬁiv\armoé)d' ment of an inproved

Embodiments of the invention will be better understood and readily apparent to one

-of ordinary skill in the art from the following 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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drive notor of the present invention; 5 Figure 5
illustrates an expl oded perspective view of one
enbodi nent of a test box illustrated in Figure 1;
Figure 6 illustrates a cross-sectional perspective
view of the test box of Figure 5; 10 and Figure 7
illustrates one enbodi nent 8f an external conputer
systemthat can be wused to control the functions of
FiduRe 3 liRisBates bl @osdhsdtliohd] Vidvg of 168 rdte3abld of BlgliiisLEhhd 2;
DESCRI PTION Figure 1 illustrates a perspective vi ew of
a rate table, designated generally as reference
Figmwmrimllstr]am a [oegrpeetivg vieust orad @sbeditnept vf awimprdvbe electric
nd ure 3 illustrates a

dnve %’ggor Z(L[fé%%g‘? \RVS\E} ' the rate table 100. Wth

contlnw ng reference to Figures 1-3, 20 the rate table

FighRe 5 MR Ser? i Bt BB By bAS obilpdsd ot ¢ e
illugtoged & higuiet Bd on the spin table 104 The test stand
108 <can contain one or nore slots 109 to receive a
test box 200 that contains a device under test (DUT)
Figpne 6 (iustrafgsga ceasssseghenad perspgciive viswr off the destopax eBiges 5;
andounted 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

Flgg&e‘?aﬁué%tésl"@né @h‘ﬁbo&lﬁt&rﬁ oF @ﬁgrr@f‘ céﬁ@ﬂ@k P4 ﬂ’l%‘ﬂ' t can be

or 8 % he current command. bel ng executed
usea fercamr hth Fur@amsreﬁth%mt?mgsﬁw I%F'av@a #3und on the
control console 120. 30 In alternate enmbodi nents of

t 0, an external conputer 700 (see
DE&F\EIFT[’[ZB%S&QEEI used to control the functions of the
rate table 100. For this pur pose an interface
. consol 10.is vi ded in 116 _of the housi
Fioli0r Risfeles b iRy of Ble 15500, dohioBrB sl eralices stetence
nuni<rdl 108n Figwrd ddmsateph toppdiew wf e rabeitstde 360 asbFigate Billgstrates

o S SRablg ) o SRR3R 10
the sibte daltile 160 dphiies aihousing 102.0A¢ splrl Bablef 104nie Idvaitesi eorga 1€2106 of

the ABuSOIE!A o3y {1 ot GRUL s
© hoﬂs@g to pu % Qﬁa‘? rothr oug %%tcinn%é‘tsgﬂftéq‘%%if %eteSthtand 108
canggglain one or more slots 109 to recelve a test box 200 that contains a device under

test (DUT) 210 (see Figures 5 and 6).

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 table 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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the notor 300. An energency stop switch or button 130
can be | ocated on the housing 102 to allow an
operator of the rate table 100 to shut down power to
the electric notor 300 (see Figures 3 and 6). A
plurality of adjustable feet 132 can be |ocated on a
bottom of the housing 102_to all ow the housing 102 to

be made | evel when resti ngYOn an uneven 10 surface. A

intelfgatetdrisbid TYRE €dn ﬂrﬁ:ﬁud@aél pRealiyoeRUBRelsE S8%i HisNpdr@tt 2, and

Vld to when the_rate table 100
RS%%g Hoaéé'?“ H‘r?w*%?ﬂf@d? e s GOPPUER 0T i gur es
1-3, the spin table 104 can |nclude a conduit 142 for
[OKE | wires fromthe contr er th 0
An Pt gah Sor oMb AR e it Ao bt ohag S8 " Anisinaust
fan 4@ carebe lgetedtieside ﬂﬂaOnc(tElnguo @sll air ardugdh) the Eirefiltepil 18 and cool

the Fn%t%l Saﬁnael eﬁ?% r{?: s% Csvitch %pgﬁl]? on ] 3'9 {Eﬁ)r flg%ﬁ%c} 8ty n—%&]amg

rov 42785 conne Weeh
102 atm allavhen operataylof ﬁysltammbfe t0%eto rsauteddvabﬂ:tmel@@ theFélgetrie métor

[ e I
300 s FhiBS §2n8 oRARRAGHY HFadfifli et 1 SR hEed B Blbotom
of thedropsige 1 82 tozallawdhe | howsmg tagtobe 3uBledene! whes cecsmgaorsataumven
surl‘é"l%2 P?E%?T%iﬁrﬁgdmeﬂeﬂ‘ié’o §$r?$é3fo%8{1j gﬁﬁgggﬁ E%Hri]é‘(ji SfOSE'pan?:wde a gmde as
to Wh@htheiﬁtﬁRab'%ﬂoQ fgdev@bt or 300. The stator holder 304 is
secured to the top 106 of the housing 102. 25 A rotor
310 is_rotatably secured within the stator 302. A
In t'@p?’ﬁh?%e'l‘fuwsﬁédu g Fagures: fredy theospin fablg 394 ears inglude aeconduit

142 S mﬁ@owﬁeé%ml he SRAHGIRA (Sithef IR SRBNpAKEI ggg é’rlﬂ?\e ekitgnal
or

comit e oot St AL Bt 0 O o8 oo S o
inclw@@mﬂmgw :rlatéﬂédédﬁ%thablﬂovm% elnl SettAchl to@p}ﬁebdtlglizﬂﬁmeetn the
Si oar i nni n u rests
DUTSoﬁ aa“gglé b%yé égt%ia}bt 4 Iopr evegt s any
verti cal and/or 30 horlzontal novenent of the spinning
o 2P g4 B8 e SO nd Bk AR 0T BB e
104.sWéthtrefseBice ot Eigures Goandwhthl yotor 800 tdremslpdmalstayartam s8dited
ina ts&tcﬁl I'Io%r 384 Ja,raggmg %ﬁﬁ)%g@—l E ‘Mer §§tof'p I@Frggq%gaeh el.lﬁo agt as a

pl nni'ng hub $e spin

' heatswif for 31 motorsiOur Eae rstatca holdep 3B4n=g seaed fmthealop RS of the

houdiftptod. res to be routed through the notor 300 wthout
tw sting. The use of slip rings is known to those of
skill in the art, and w Il not be described in detail

A rotof Bﬂb R. FO%WQ% withéh #he stdteresboadh §heiMg Iﬁl.tl%@zhéfa&aﬁﬂaﬁ to

and_ connected to the controller or external _conputer
the rolgn 319 Feshin éab(eh‘éOdSESﬁcqrg@ to the spigping hub 312. The spinning hub

312 contains a hollow shaft 313 for the routing of wires and the placement of electronic
components, including, but not limited to a thermal sensing boeard (not shown). The
spinning hub 312 rests on a deep groove bearing 314 that prevents any vertical and/or
horizontal movement of the spinning hub 312. A pair of double lock rings 318 secures

the spinning hub 312 firmly in position.

A narrow hollow shaft 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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5 spinning hub 312 and spin table 104. Wth reference
to Figure 4, the stator 302 has an inner dianeter that
surrounds an inner opening 307. A plurality of spring
| oaded bushes 303 are |ocated on a top surface 305 of
the stator 302. The bushes 303 extend at |east part
way into the inner opening_307. 10 The rotor 310 has
an outer dianeter slightlyssnaller than the inner

shaftl BaeTRS Sdcurdd fhe s dg)|324 m’allbﬁé%@hlr@é/\&d"ge télfed Hr&ligh the

to be positi hin the stator 30
mOt?fa?@Ple"f‘ak"é&tsﬁag ﬁ%‘%vﬁq FrRGNET Isthewh & tese @bswu ip Hhe-art, and
will idiBe glbsdribed 30datail heih ORAlendddir i3D6 isfed adj abém%@ghaft 316 and

sectlon

sectio 311 at _a |l ower, en Th ere
conrgiepiirlbe GAReer O RSt Fotiud: 00 B BioagrS e SBilsHiesor the
spindiod htio 3t 2andasyin tidle 108. assenbl y of the notor 300, thus
preventing danage to 15 the rotor 310 or stator 302.
Using this configuration prevents the stator wall from
Withbrefergpce ¢dn Figpedd, dibe statpr 302 has ae ivitley dipmetee $isat samolngls 2o inner
t 3 Ei
operth¥F7 2 ARG SB Gl e 0 VbR SoT e tepe 308
of thhsleta0i2. Airgubushés B03 exgendaidsast padrwaysintebe irmeabpening 307.

The mr%%ﬁagg@ owkeﬁgba%tmgm Aﬂg%th%%e lﬁng Jéﬁﬁéte#mh@&&m

can I nc out er sulatln
302, Heus alleyingche 20ar 3ttht kmpositiossd wbmrth%@tctrr@tz Jednglitate the

posﬂﬁd?ﬁng' d? 'ﬂ?er ro{b? alh Qﬂh:hQPfe <Stbr %i b e 9 cj’ﬁ.‘dt—:"s %Lﬁ%ﬁéc? Q&tion

case . he access door 06 can Inclu

311 Qbfsfot"'ﬁa?"% eEleﬁ taperegesegiion &lﬂocqmtetctﬁ eachias the @sqheraész&z@gsmg

the bmﬁesam@aeﬁga uRPass@bl ahé Rotdi380 Otﬂﬁs erevmrr@ dé%lge to
25 securing the access door 206 onto

r
the fPi?é 33%%?@% Si?-atlsing thig senfigyration preyspis teﬁﬁt?éqrﬁf@'hf@m being

chippetiedufifg thel REKHbLITPRodREs, tahd B oSHERNE ddiidgeda hdifisRas 803/

secured by hand. Alternate fasteners can al so be used
for the door | ocks 212. The access door 206 can
Figufeld illineiatdsran exvdad pepeactivg vidhtoftthadestiodk 108, S@de Bulustrates

= g BN st e To BRethS trohedes Tk b hiteredrorniggude an
outett iosdating cane 202, apinnerd@atiad bex 204 and mnsenesseddoo ADGrHEE seals

the iﬁfﬁfg%fgfﬁ‘&g%& Wil 152 @:t@ﬁn&hét%g%? ; b2 plate 214.

I scusse bel ow. The i nner
heati ng box 204 can include one or nore heating

The £lcBERRc? 5%8 Qan HaRaB &FIT ﬂold@nJ ﬁquﬂétsse%&%ﬁ ‘EI?IBQ? 210 within the

connected to a power source control
test gxs2Qm Bhe agppse 610p@20% car iseringidec o ar morerggor 1¢W83212 for

secufd QMG 4dd8sd EdBReT e dtM thdl SLtd SndBahd nQasQO)QOZt Y Epesome
raised at a desired rate for testing the DUT 21

embodimeRis.che dRordesks qapde thgmb éﬁ@wattham@n bg enei ngqudattvéwand
Alter@dte tasBhefteEHrESISo e M8Ed ff BN dodt A6LkB210S gHe debdRrdoor 206 can
furthe?r mclucﬂa 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 heating elements 220. The heating
elements 220 can be connected to a power source and controlled by the system
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rates, both faster and slower, are also possible. The
heating box can al so include one or 5 nore guiding
rails 222 that receive the sensor hol der 208 and
secure the sensor holder 208 in place. The heating
box 204 and plate 214 can be nade froma netallic
material to maintain an m@ntmmmau”ewtmnthe
heati ng box 204 when the heating box 204 is installed

conmr?gdmdoa extebhat bﬁnﬁMﬁE?OG_ rrshid;baltdvxrsghg @é‘mm%tafbfz\mtﬂtmtmtmg bhox
enbodi tin e from

to 'R T e a8 o s e I 23 R Sxemgiagin some testing
opeghtiomis Na thmataigl e biad.0hdegretd |G:kermom carabe uke@®@mdther heating

e thicknesses can,al so be used.

rt R, 6% %R0 Sy eie? e Ao b T il B B ASs M one or
mommn@fauaajza §1a1m¢nelvlertb@ ser40 holdér 20icatdesbcom tbepersior dolder
2085i of the insulating box 202. The pairs of

hjustnent knobs 240 allow the insulating box to be
securely installed into the corresponding slots 109 on

The Ilﬂ?atm% B8k Zﬁigﬁkgpll:%iz& 4;%3%%1???%% arﬂ?&%@% nFaFlaglal 0, mamtam an

ment ots

VPRI BTN UL it (DODS NG baK 2B metaliod within

the Wule@'?ﬁs@ﬁdt!ﬁﬁ%a Iggﬁ 2b2Sty Q&n@ ’érﬁbBQm{eNse thd RtiBg B8R caff®e made
exa e eg) ust nent knobs 24 hav

frorg, eluayawal such a5t gt limitgd e §2s %'%'"K@S?"%@QV‘E@G thigknegs of

abouShed OtRerdRategs BRd/bMAIRIBRBEScan disd Be Wdader st ood t hat
ot her shapes and increnents could also be used. The

i nsul ating case 202 can al so include one or nore
Theamterhismgtlr@ab& 262 caxinendé ge orInddte pairs %ﬁhdp@tiﬂdnﬂﬁn&fs 240

th t 202.. T b
looetef oh 8556586 siafle SRS kB ag P 202 S The Pry ity ifdard Ry 240
allowrtb¢ alsLiatingphoxofo Hensechesdyt ingtglldabita?(bé dol‘rbspohblag slots 109 on the
test Sg%n%lb@ﬁarb\% S{% n'||2b %mber%s %%en%%%ﬁ Odl Ignoﬂf; %go & g@aﬁﬁﬁ r&lots 100
famlttabéh@n@sltlcmn@ cpfrtlwteat bngQﬂae eraﬁ@ﬁs orantdatlbmaefobtéﬁtlmg)bm&te rate

tabng%O i e?eﬁnﬂgdtﬁ% taﬁﬁlg?n?e{ﬁah i é’z{d Ry H%\éeﬁ{:ﬁ ?Lta 5Pt YRbe that

permé?c the\ f&lst a2 toTes testrd in, 453@e$5ﬁmqwnent@n§t :gfunldagtood that
oth&ISRSHd SO SROMSE c&l&a%ﬁ@a'u@é&l y or inplicitly

presented in terms of al gorithms and functional or
synmbol i c representations of operations on data within

ThedinsARTHRUERE TRNBINY alsd HEHRIcAbEO bt GreSig' w& 1202 Sex@dHlling

functional or_synbolic representations are the neans
a’OrIQS%&eEHyp"ﬁ’RSS%f ‘é‘ﬁl ipgulating Fage £L0dat 'H‘ep?%%sé'ﬁglw 414 §ap have a
tapetéd swamcma tefdchightd vadyinbRfatnsFitAe GBaty BdXE204 into the

ers skilled in the art. An
:nquV?mg case taog In some em odtments 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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algorithmis here, and generally, conceived to be a
sel f-consi stent sequence of steps leading to a
desired result. The steps are those requiring physica
mani pul ati ons of physical quantities, such as

el ectrical, magnetic or optical signals capable of
being 5 stored, transferreq conbi ned, conpared, and
ot herwi se mani pul at ed. unl €9s specifically stated

conOéshﬁfo\é! §®actiddlfl RS sappAIceNdf tﬁélﬁmci'!hﬁ) blelOukiRG, ini theWrl.| An
appreci ated t hat throu the present
aloqun ¥ Perg: P GouaDi SORERIOI 15 SR COBIIE SEavengs of steps
leadisg &NAi degired Fesaltc UTHat & T.t@gs are d@tserr@qwﬁrrggphysscaleumbagulamms of
".gener at.l ng |n|t| [ " 10 u
ohypERTLIBY sugh he arieh, Masie o5 B b oas, of peing
storsy,Stamnferred, cosibinied acongl=eed, mad iothedeive caniptihd.
mani pul ates and transforns data represented as
physical quantities within the conputer systeminto
Unlegshepeciiasily stiated| atheryisee andsas tapparest fiomsthe abliowing, it will be

app%fa'i%d.nﬁg{atetﬁr l{lJUt th eﬂ%eﬁﬁ%@é&fﬁ:‘éﬂoﬁy ﬁ?s&'f@sg) s?nfﬂﬁﬁ'rg C}erms such as

[ on orag m Ssi on
“scanBinghe pﬂleglemg ,spedﬁtérrrmamg on @b@omdu,scbewstlrwppar:atlalgmg ,

oubBin @St 94l A0 5UG SR 8 el 938, o
simifgs e&qst!@maﬂwce dori gnanipuiaies pog tr@mﬁéorrr@qmta @@r%ntgésa@sahyswal
quaﬁﬁtlegﬁ)fthﬁlotﬁ’@rcbﬁféu@r 9@R&hahto Qiﬂ'ié?%?a Qﬁlﬂw r%bré%éntg@ta@.‘?fhysmal

devi ce sel ectively activated or_ reconfigured
quagidiep yithin Hieo gPrapNtaE sysdemi o ether pprevghieiu slorageTyi@nsmission or
dmpﬁbggwk§§ns and di spl ays presented herein are not
inherently related to any particular conputer or
ot her apparatus. Various general purpose machi nes may

Thethﬂ'esdr:ﬁ %ﬁem;]dahorph&grcﬁél Bbsieﬁta@ﬁ@l@h%amﬁ peMbrinihg the czperat:ons and
chi.ngs herejn. Alfternative construction

conf g HLRE PeRorBish Wi b AP ecobis TR (B PRE 3 Edary B shecialy
constricteddforsthe psquireyl pulp@sed) [ir oy avherisd b@eﬁérﬁahﬁirpo@ edmpauter or

t

otnef BB kBARE AR oD KBt BR Brpiler pHEREY Slossd h the
comppieci fThe a@gooﬂnnml aul disphyscpresgnted beletsars rwt duwpantiy related to
any BpREE Rarkdlgr B oinet bt VEnaRAERS pliBotd oBihdOhay be
usegrgvitho @rageanas iib eatchrdaeea witly thse temhmgﬁtf@r@mf editerpgtively, the
con&n%ﬂi?dﬁ & m&re cﬂé%d%ggkgt@é tospgeﬂlﬁ Qﬁ@%gﬂﬁe@ ﬂfetl‘ld?)t §05€HRhay

be limte rticular progra anguage
be a@ﬁ@m?tﬁpﬂa\%ﬁw&tur%ﬁ 2 lsenvegtional gengral p%@osap“mnwt%m appear

fronithéhe@nﬁ@ddl%ldmﬁ programm ng | anguages and codi ng
thereof nmay be used to inplenent the teachings of the

di scl osure contai ned herein. Mreover, the conputer
In adit@l e dr&eﬂﬂépéelﬁbﬁ[&ﬂ%d itpl&itly digdidsed atdbnﬁ)lﬂiér program, in that

it wgu?é tbe apparent to the person skilled 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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11 control flow. There are many other variants of the
conputer program which can use different contro
flows without departing fromthe spirit or scope of
the invention. Furthernore, one or nore of the steps
of the conputer programmay be perfornmed in 5 paralle
rat her than sequentially. Such a conputer program may
be stored on any conputer Yeadabl e medium The

corﬁ@nmw e"fhéz%aé?l'ébﬁ&ynﬁﬁérl%nﬂﬁﬁé dfriﬁé Hé’rﬁplﬁépﬁr@@%m @ﬁﬁéhc@eﬁw use
rranetlc orotlcal ISS menory |

d'ﬁﬁ'i%ﬁb‘l’onérf"&o&@é""tﬂ%% degarting fipmAe sPIfte SP?Reé?ff'EFc'FYF@{t'W th a
gener al pur pose conmputer. The conputer readable
FullEmB PP’ M AP R e GoBPUBERPOGH (o decegiormed in
pargibd iratives tielh sguexiaiinl iSucada Icﬁmbhler GﬁMrdm b'hdaye bt elt@rpd @neany
corgRe BRI RN ol SREPUBhStEPe BRPR Foy) A6 ohage
devieesuduck dsnmagnedippar gitics! diblet menmpdre robipss ot lothes tsbyage flevices
. h ti
suﬂtgglgr %{' ztfst?#éc? Wﬁf‘n ogﬁener%gguﬁ)%né aﬁ%h’lgfu% pe JI"_r}g%] zzﬁlglﬁﬁt%gqgés&ble

med_iBmhaaard\moemnludeJlaebardmred rpadnumcsdchrawexe‘nmlh’h@ in the Intemet

' sysw q)\f’g\f ifslesE Prge% urr?smdég &eﬁ'ﬁ) t?t?]J W{ﬁé 'd%'ﬂﬁhobh@fe‘?é%ﬁﬁe system.

esl gne npone nts
Thmnnvé@r pregam mmeéied and giseruitas cma§u0b@ gampraéﬁemeej computer

eﬁééﬁx!ré"&ﬁre@bl&% &h SpSarsfab ‘Eﬁé‘ﬂ oI GREME N Mishs 't frefefBd frrﬁé’tﬁﬂda

portion of an entire ectronic circuit such as
Application Specific Integrated Crcuit (ASIC).

Thé\&ambpruﬁctrahb ﬁéed%% lopbhatd t'h8$at§)£éb‘$é 100 n@? BlsHdel .h@%mermed as
the art wll preciate that he system can al so be

ha"?‘f‘i‘ﬂ?éﬁ%‘ieéd H@reap%a%@rwam e h@fd“f?é‘? ameeamu&eoiﬁtwp@ona'
hargWshel @& debied Gort i wfthl l?oﬂ*telr Q:Bﬁnp@ﬁerﬂ&h@r hﬂid@le%ah*cﬁ el@ﬁmle a

i scussed a ove C a conp
modyS K, SO BTSRRI TR PP SRS, Thiysafelg™ 2
porfig of2dn engm elsendric cm@étsﬁch\/@r@ ﬁﬁph@&;oﬁhSS@dﬂaﬂmebQﬂed Circuit

ogr.am_bei ng execut wi.thin the er
o0 NAERTR BheE PETBIEgR St Mg aiBTBb e arEl PR puna
the faysietn oars atdo bdnémpletentedbh® al Bdnbiddtencofivhartesnres ped esvftware
mo&ﬂghcan i nclude a conputer nodule 702, input nodul es

30 as a keyboard 704 and nouse 706 and a
plurality of output devices such as a display 708,

Thea&g-.tﬂ%'i ) 73 he Lale SUE 1%83:%;9@3&! O&l'wé‘r& t
nodul e 7%@6%%&[‘1 e gonnecte to a C%D ut er net 0 eg on
a sgmpulers sistam &0Pr arbematieallydebowe n1Eigwe 7enalliley may be

lmp%geﬁﬁtgd EE gggﬂaret Rech Hse4 BSipLler ‘]?)Hb%mnﬁé:?@ e@ 1S Sitin the
su S
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 some embodiments, the computer module 702 can
be connected to a computer network 712 via a suitable transceiver device 714, to
enable access to e.g. the Internet or other network systems such as Local Area
Network (LAN) or Wide Area Network (WAN).
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Network (LAN) or Wde Area Network (WAN). 12 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 nodule 702

al so includes a nunber of Input/Qutput (1/0

interfaces, for exanple I/Q 5 interface 724 to the

di splay 708, and I/O interface 726 to the keyboard

704. The conponents of the conputer nodule 702

typi cal | 0 ni cate via an. interconnected s 728
The PR e RERof O Rolle FETTHE IREPAS, S qRPresr 70t d<andom
Accésl emidly (RAN) 720 ahbiex Rpad G Mafndpy QBOMN 722N Tite computer

e PRI % 4 AN Ghed Ly SRR S B 10

intefdcasTedrentheydisplay i768, amdl I/Cr ietafagt 1126ztortbe &eyboard 704. The

conBBRHREBRCUIEY S’ hBRs Oz AT B i@y an

intergnanantatt bud T2%and in & snaeweckavontdoihe tpeesonpskiled 38 the Eldrant
I nternmedi ate storage of program data maybe
“acconplished using 15 RAM 720. Enbodi nents of the
rate table 100 di scussed above can be used to test

e S 3o TR Bl s S5mBE i 70

encedspRsvRARtarsiorags eesiurasuch ae p&IR-ROMer flash memwpoeriesand
readotitiiey LESREsdovBfgYats Eﬁ)ﬁédé fabiukP dfeY bFfﬁ otah?@gtorage device

requi res testing using the environnment of the rate
7304 aphe W?atmaﬁfﬂgé%mofﬁ re@dcﬁ”‘écﬂ?ﬁﬁﬁ“ﬁﬁé" dtﬁne@,ﬂuﬁo‘g)ﬁyothe
procBisct!7 18C CRA RUREE Stordde bE préRftih Ha®P thayBatacadyiplished using
RANﬁgﬁ&)onent capable of fitting within the test box 200
‘be tested on the rate table 100 descri bed herein.
25 I n one enbodi nent, the rate table 100 can be used

ek B3 PR b e SRR St b
compdnentacaBy way obexandfld and lnet i@nitation, the MUTBODH cxn BE 4n Gdattrical
laced in a.cold environment, e. a, freeze
compdtEh RE Be e aPerfn Putar Pl S Cha™ Thef ek Eistircal
devidsothat axquirdreiestig usigethecshvirommbent tofi¢he radautedte 7EP. cBsanples of
2 Leh isLnst n t ,st
suehy CmpdBhislcdrp ok 0 Btd 8 ARadelehinber | 1P Uk Hodar any
compnepy eapeblg Sif fitting sdthisdeeltestibex 200egan by fested onithe rate table 100
deschib& fi&sih. box are possible. The testing can then begin

using a desired spin rate for the spin table 104.
This testing can be controlled using the contro

In ofP BFBbEMERD th@rate@ble 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 slots 109. As previously discussed, different orientations 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 controlled using the control console 120, or the

external computer 700.
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external conmputer 700. 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 al so
be controlled using either the control console 120 or

t he external conputer 700. Various orientations can be
tested as desired. In so enbodi nents, the test
tenperature range is fro rTgﬁout 0O Cto about 5 70 C

Dunh@ tHe&eb’cﬁ@ﬁJ’h‘é&@ Qfle hBaingQdMeents Qﬁ@@érﬁlﬁélé%a‘g@@ &?ﬁeat Bt Reating

der and warner,. can also be use exa
boxg

GHishderired Jate; hEhis rateesan alse St ?%HO*!ﬁdo%'%e@%véfﬂ%POntm’
cons¥ilY 2P agethie AkBImdl "mgadrorooar t\/anaﬁhbe oféﬁtﬁldhakﬂaﬁ L) tés&&i as

desitBn R FEmE RGNS, the gt EEREHS e & o 2bpt § & to Sbout

70 °Sy$tt:enmdwst95%1@vahexstempbamre eanges o tylder\sad mabher, can also

be us%%t ens. The design of the rotor/stator conbination
PeCilitates the easy installation of the torque notor
as an integral part of the rate table. The notor

The Q%Bh&g emb?M?L&lﬁa o‘?rﬂr¥ EJe%&? "f}‘g/%ntgo np ég\g%é Qe%epgl a&an@rgtes gver the

Priorcﬁrt t Iﬁbe ratbtable pf ther@iampleTthm)mentsdne |bgraammbled tedth easy to

| I - p 3

procnl% hou &‘ééﬁttsgntﬁﬁe]réd@lrlg?‘fﬁehtgg% Bﬁ?‘kews%.ﬂerﬁ b)ﬁ JS /e%lv¥r similar

commtt;laﬂmdallqbleomtqnys tThe mmfﬁwt@or@ﬁatom@mtm%ton é@ﬁlléates

the 43¢ iTERIQhorPSiRE 'tcp ABRY8s %h !I‘M%%Ihﬁarf" he the ﬂﬂ)le Tl'he motor

oversi zed torque tor sot rect revin

- desigrppigventplagy isliphses siup|te therprior asieaaing ab HGoRT] t@ qfisgeg an

accupat@trssdmg Bﬁtrféo@bleysrﬂm&éermer Ridtdr Ak WlBEnhdiBW IR also
asynmetric hub notion. Additionally, the heat

an
a"o‘@. tejtpide (R RPE dissbnetiouh PeipagiemeRtRl the Wirge wihinthe otor hub.

Addt@c&f%llly,hﬁ@éﬂnﬁgdtﬁh@hﬂsrwtHehﬁtettﬁﬁib|aﬁ6 MUteIcREEribelitabdid dllokahe use
on skilled in the art that

a er '
of o BHEERE [ ars Moo BRAERct chiBag o Lia SRR AL s RssiblsgeThe
exarrﬁp)e ehbopiresindise protatt Ehimcc%ﬂy gheoter fromt ipasteidgeccaused by

any SREETT UL MR PRl e BB br e rudERR e
motoe fromciveehéating dering thetedftiog erockss.be consi dered in al |

respects to be illustrative and not restrictive. 14
CLAIMS 1. An electric notor conprising: a housing;

It will be appreciated by a person skilled in the art that numerous variations and/or

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 all respects to

be illustrative and not restrictive.
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5 a stator nounted on the housing and having an inner
di anmeter surrounding an inner opening; a plurality of
spring | oaded bushes nounted on an upper surface of
the stator, each of the plurality of spring | oaded
bushes extending at least partially into the inner
openi ng; and 10 a rotor havH:g an outer dianeter |ess
than the inner dianmeter of e stator, and a tapered

cLiamgr portion, such that the tapered | ower portion
contacts each of the plurality of bushes causing the
bushes to retract when the rotor is inserted into the

1. | nnan egeeitimgtoptorhpnsing:at or. 15 2. The el ectric notor
of claim f11 further conprising a hollow spinning hub
connect é8"?%"%%he rotor. 3. The electric motor of claim
2, furt herstatonpnogitery o fttad Ihowsiabadiid dlviegdangnner diameter
do Ly fro inning hub and a slip ring
i nser é‘%d%ﬁta{? 'Q?I%{)g\ijgﬁﬁz'ghd of the 20 hollow shaft to
al | ow oree pbralitp pé spiingekatied heishes sruetedt o anglppeheurface of
hol {hgvgtac‘ljaﬁféacﬂn& tngyllﬂ'%@ Ris! '{iﬂg l@éjckéds&g?leg r@&erﬁﬁﬁjat least
one Or nore wres not -~ t'wi uring operation
t hepartialtyrintotthe inner bpeningid@id bei ng secured with a
| ocki ngcaf hcg?roﬁg\gﬁﬁ %ﬁ &@ertasmetég?ééﬁhn@lan%ﬁe fnef Mameter of the

el ectri alns 2 or erein the spinning

hubstaiest and @ tepgeadh lowsroprdone v ihatdbattepersd lower portion

housdrihts BB Bemk! flGraf§RG R heE cQﬁﬁrYi Hd PGsH2BMo retract when
vertical or horizontal “novenent of the spinning hub

wi tthereiepisdesartedinte thpineengrening aliBe stater ri ¢ not or of
claims 3 or 4, further conprising an encoder | ocated
30 proxjmate the hol ] ow shaft, the encoder capabl e of
2. genﬁ?eate’eg?{'caﬂ“’é‘?reﬁft Pk 1. ﬁ‘&}?ﬁf compeiriedt ¢ HE’%?‘HeSP'”“'”g hub
connetrtitoral rospeed of the hollow shaft. 6. Arate table
for testing a device, the rate table conprising: a
housing; 15 a spin table; a test stand nounted on the
3. spiThe akkiic motet aff @laimoRnfuettieo Boibdsihg us hokpwa sHath Extangling

dovﬂpwe;rglgefronq it@@[gi_ﬁﬁing%lﬂgé)nlﬂqgisﬂg r%g iingenr?erd ﬁpoegiléwér end of the

hollow shaft to allow one or more wires to 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.

4. The electric motor of claims 2 or 3, wherein the spinning hub rests on a deep
groove bearing mounted on the housing, the bearing capable of preventing any

vertical or horizontal movement of the spinning hub with respect to the housing.

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

JIndicating the rotational speed of the hollow shatft.

6. A rate table for testing a device, the rate table comprising:
a housing;
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5 a plurality of spring | oaded bushes nounted on an

upper surface of the stator, each of the plurality of
spring | oaded bushes extending at |east partially

into the inner opening; and a rotor having an outer

di ameter less than the inner dianeter of the stator,

and a tapered | ower portion,_such that the tapered

| oner portion 10 contacts ¥ch of the plurality of
bushes cadginngoiéhe bushes to retract when the rotor

is inserted . intq the inner opening of the stator. 7.

The rate? %Fté’”afn%"ﬁdrﬁ" g‘,e%ﬂﬁ’? » conprising a test

box capabl|satef eimed dPuhé etbueiigoahdiendvit aft mAE; didiReter
test box conpr.ising an outer insulating case and 15

an ?Wﬁ%WdH@g¥VHﬁe% "Me heating box containing the

devi ce amgiuzalipalof epifg hedediyshéd endleved on aih apde Surface of

. h | e,.0f im 7 in the .
neafendthaead s B B0 o TR Ceastb Bl g o oot
noupdriiaily, intrtte irfver bpartingigarigiox i s then heated at the
desired [ t t ' .
rate t abf ot Rafind'ah Jlel BRrlf et i B rRotef of the
f ur tator, soun® itanesed dower! porioppisheh igathie twparesic tawdr t portion

t heccgrﬁéc% \%ﬁa‘fj of ﬂ% ;Elmarﬂ : @Pﬂ)&he%%aagng -m@ phdids tro%krgcthlhen
claim9, wherein the spinning hub resSts on a deep
gr olbgdotopisdnsaitpd intedhe swner pgerag abihe sédtopr event i ng any
vertical or horizontal novement of the spinning hub
with respect to the housing. 11. The rate table of any.
7. oneThf e dpbig o Qrimes, fuithenepmedsipg iastest bax iwapalyg of being

moShRHtonts thetteh € BAND IthAOMBNEEE EOmMpsING bR SutdH iRGHIAkhg &dse and
and slip ring jnserted into a lower . end of the )
an Hoer Eﬁ?’é’}gg??xs 1*%— Be3UNG RifrecAMainipp dhedpyice apd gaprable &f hegting

 thetdavize g atdeeirédtdtow shaft and hol | ow spi nning hub such

that said one or nore wires do not tw st during
operation of the notor, the hollow shaft being secured
8. W tThea radtectableg of idEdmn®Dumthetkin ahet eatihguison s cdbled1D. a first

te. I . Ccl aj . Lurther .c risi.n n .
rempefal® B 08 Botingi AT entl 85F o5, MERLh£aiEd el he desirea
ratedgogdhe tegd abthe defvicgener ati ng an el ectrical signal

indicating the rotational speed of the hollow shaft.

Q. The rate table of any one of claims 6-8, wherein the motor further comprises

a hollow spinning hub connected to the rotor and the spin table.

10.  The rate table of claim 9, wherein the spinning hub rests on a deep groove
bearing, the bearing capable of preventing any vertical or horizontal movement of
the spinning hub with respect to the housing.

11.  The rate table of any one of claims 9 or 10, further comprising a holiow 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 to 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. |
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13. The rate table of any one of clains 6-12, wherein
the notor further conprises a heat sink for

di ssi pating heat generated by the notor within the
housi ng. 14. The rate table of any one of clains 6-13,
wherein the notor directly drives the 10 spin table.
15. The rate table of any ope of clains 7-14, wherein
the heating box further cdﬁbrises at | east one
heating el enent for raising a tenperature vvithin t he

16.. . The rate tahle of claim
12. maﬁa fhtg ?f'@)’% 8%9'?}5@ 14) BiibRE C?@peaﬁ%eneewd%)%?tﬁa Preyigate
thethepe sRaf tBe ahcdied eﬁpaﬁiﬁd of Qéridbratlnb anTaégtﬁgélt%agrﬁJD Irelicating the
rein the.desired rate is egr ees
rOt%é’P?fgfgeafmﬁé?o"ggcsgﬁ 18. The rate table of any one
of clains 7-17, wherein the outer insulating case

e R abE of ¥ebe of Redls oriZarh Rl b Wofiop o BB cBBrses

a haatuamiqundlsgoatmmat geperadd oy e rmtpr wittgn dtie bdwsims
6-19, further conprising a conputer connected to the
rate table, the conputer capable of controlling a
14.speldw rafe tahle of 30y wpe@f claitds 618, whsiairethernotor Bisgdl doives the
Spi@%b@put of an operator. 21. The rate table of any one
clains 6-19, further conprising a control console
capabl e of controlling a speed of the notor and the

15. des!fl'feel%té Hife bﬁ%g 5H’é 6f"cf'a|?1’?é”7-14°fwl'@?elﬁﬂﬁé%im bbx_further
The rate tab any one of 'clains 6- erein

comm@egg{,'e@gt pRe Bﬁ@thgf eiamegtefq:g fising agtymegaiarea\ﬁlthm the heating
poxaccel eroneter. 5 23. A nethod for testing an

el ectroni c device, the nethod conprising the steps

O. providing a rate table for testing the device, the

16.1 atThetrald @bROSHNAIG T6) ' wheeiRQHE ihBStingReleieht fsadp@ble of raising

* the temperature at a desired rate.

17.  The rate table of claim 16, wherein the desired rate is 0.01 degrees Celsius

per second.

18.  The rate table of any one of claims 7-17, wherein the outer insulating case

comprises Teflon®,

19.  The rate table of any one of claims 7-18, wherein the heating box comprises

aluminum.

20.  The rate table of any one of claims 6-19, 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.

21.  The rate table of any one of claims 6-19, further comprising a control console
capable of controlling a speed of the motor and the desired rate based on an input

of an operator.




10 a test stand nounted on the spin table; a notor
connected to and capable of driving the spin table,
the notor conprising: a stator nmounted on the housing
and having an inner dianmeter surrounding an inner
opening; 15 a plurality of spring | oaded bushes
‘nmounted on an upper surface,of the stator, each of
the plurality of spring | oaded bushes extending at

| east partially into the inner opening; and a rotor

220 TORABG: G o S0 PR LR PRloPBT N, el I PR 2

sehdte, 4 gpersed dnoaveelerdfie@arti on contacts each of the
plurality of bushes causing the bushes to retract when
the rotor is inserted into the inner opening of the
23st aAonethodridr wstimg tin tatectoajradd vicen theb siethgpdneamprisihgtieosteps
opthe test stand; the test box conprising an outer
i nsul ati ng case and an inner heating box, the heating
25 bwldmm sate taide fandesdiog ithedavick, trapeite bisf cdresrisingg
the devig desired rate; lowering a tenperature
of the |nner ?]%&tl ng box containing the device to a
desired degni@dleg testing tenperature; inserting the
heati ng bt ki3ha nﬁaﬁlt&,l%ﬁ{helgbﬁp%‘mej ng case to formthe
test box 30 placin e test box into the test
st and; ﬁ&%‘é’r%ﬂﬁﬁﬁa tp gad capable 9f drvng éhg srindablg, the motor
pl Ué@h¢§§ng)f tenperatures as the heating box is

heated at the desired rate. .
a stator mounted on the housing and having an inner diameter

surrounding an inner opening,

a plurality of spring loaded bushes mounted on an upper
surface of the stator, each of the plurality of spring loaded bushes
extending at least partially into the inner opening; and

a rotor having an outer diameter less than the inner diameter of
the stator, and a tapered lower portion, such that the tapered _Iower
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;
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 the 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 rate.



