
n,L"'t\(l.f1.~~ L~ "'t,LV.fl L~" tfl~ ~ U L~ I.LJI, I.!'!L lI _"~ L" L(; 
• 

~LUI<\'" I ~!>!I' (njJ'-~t\(l.f1.nL"'nL~flL'-"'t\(l.f1. ~GI ~"'1) · n~n(l.:njJ~6~"'~"~ d,~~s ~,11~~am,q 

nU1!>!v.' Lf'lo" ml~ ~ lJU(l. fl I d, ~~s ~,11~~a1U,q L '-lJrl~ I tl"'nllot\ (;e~ v.~ 1 ~ O!II n.\l" \fnlJ~ ~[\Lfl 
• 10.". I,.. P • 1'0 

~nn.\lL~'~t'-~rlLrlf1.~Lut\(;~~~~~[\fl~L~U~"'Gf1.t\(l.e~v.O! lcr~"n(;"''''~lJt'-~n6rlLlI L~~~LlJlJ~V.rl~L(l. 

njJt\(l.f1.nLt\~v.~LUn(l.:flLL"'~6"'Gf1.n(l."''''~lJt (Ae~a~8 ~,n~~'J ~,~auD~W) U!>!v. I mlt\1. "llo1. ". ~ 

"'nllon(l."''''~Ut ~!>!" (~a~~aA8 4,n~A'J 1e1UAaq~) n(l.:flLL"'~6"Ullon(l."''''~lJt Il!;lpt\)t~ t ~~v.1. 

V.1I I ~ ~[\ 1: "Q I U(l.IlLl;'t" te"~ ~ un(l."',.~~ lI[\/!c-. (l.f1."Gf1.t\~ II~" j:)ll ~ LrtLe~ 1. ~ ~'~n(l."'''~~LlJlJ 1. O!lJt\llf1. 

nL t\~ "'~ LU~IIl"'UJ:. U L" Ll;'t" te"~ ~ unll ""'~{,.lI[\/!t\Ilf1.nll"''''~~ LU lJ 1. O!lJt\(l.f1.nLt\~v.~L lJrl.ll' L(l.~ "pnJ.1.~~ 

nU'1.L¥~"l p~V.~~B""(l.rtn~t\~~LlJnn~~ ~~~un"":B"'(l.rtnLt\~1."LlJUL"t\(l.~'nj~v.~"Il""llfl 

n.\lt\(l.~nn~~u~"~~'-"'n~t\~ nLt\t\(l.f1.n~U~~llo~LU"'~I~1.Il~ ~1.nLt\~v.ll"LflLe~t!>!un~L~MQ':(l.""llrt 

rl.ll'L(l.~ Ll;'t"1.~1.t\(l.~""B.V. Ll;'t"~IIl~lI[\/! ~U~t\(l.~""~1.~v.L~n~v.\:Il"'llflllp'~~V.'rl'-~ 

~V.~C;""(l.rt L~bn~t\L~Il~t"'~~"~Il"LrtLe 

pt\L?(l."LU"'~I~LU ~tnhv.ll~LflLe~~(l.""(l.fln~t\~ :(l.""(l.rtt\(l.f1."L!>!"f1.n1.n~""t\L"~"LU"U' ~1. 

~v. ~V.1.(l.~V.~LL"''''~nl''Lu'''~I''Lo!''f1.t\(l.f1.~Lefl~~1.~nLn~ t\~v.,.~t\~n"n(l.:"'Lo!"'f1.Bpl~!>!II n~uLfl 

n(l.:"'L!>!"'f1.~1.~~~(l.""(l.rtt\(l.f1."L!>!"'f1.n1.n(l.:flLL"IIlLrt~t\(l.f1.rte~e " LlJ,.".,~1.(l.~ n~~1."Ln="Il~LrtLe 

~1.iI"'rtv.t\~n~"'1I I )<\n(l.}flLL"'IIlLrtI.f\L~ 'mLnLO!L I "Q I "'o!V.l.~IlL I (l.1 ~ LU"'II I L~~o! '\ .. ·Il", I (l.rt"O!v. 1..: ilL I 

-(l.l"LUt1f.\In,.rtv.t\~t\f1. Url ( nn""(l.I!\I(l.rtttnlv.l!I~un1.Urln~"fl1.t"tU(l.!o1\ "(JI!\'(l.flt\(Jf1. pa~~A 
~ !i ... r ~.~ r I .. 

L~UL "-f\ t n~ I ~.,.(l.!'11[\ 1. nl! I ULflL~ULl;'t" t c-.~~ U~ L."t\.~V.llt\(l.f1.Ll;'t" t n~t\" "(l.!o 1\ njJt\ (l.f1.11l. LflLertLU. 

t\~ ~U "1So"1I I M.n~u Lrt"'!>!V.1 (l.!.v.nLt\!!' 1. ut\_~ (l.1!\ I (l.fl(l.pl n~t\ ~ "L~U2_~(l.'" I ~ 1 ~ t! I~~(l.1!\ I I!\ I e"Q I nl!l) 

-~ ~[\~U~I\' (l.~v.u~v. I nlJlm1. Ll;'t" tt\~~lJ~1:l I fu&1. LUUL"t\(l.P' n~"II' ~nB: rtLL"'IIlLrt\;[\Il"J] L~II"'Lt!"'f1. 

UL"Lf'lo'1.t\~LUrll:llfu&~LUuL"Lrtv.n(l. .. rtLL"'IIlLrtI.f\UL"U(l.n nf1.ULrtUU"Ln~~t\(l.,.="v.n(l."flLL"IIlLfl 
.. 0 r .. Jr".. ,.. ... 

-10[\ (l.!;I n~ njou LrtLL~ lJt\~"Lo! "f1.~L~. I O! 1\ t = "\iLl;'t" 1. t\~ ~U" L."t\~V. 11ULt>.Ll;'t" te,,~ I. lJ"'!>! 1\ 1 ut\; (;I!\ I (l.rt 

L~t\IlV.t\L? (l. u~"''''(l.!.1\ _~ (l. '" I (l.rtt\(l.f1.U'''' I n~(l.."'Lfl"'o! 1\ 11l(;!i' n~t\~ t\ (l.et\~ ~U"Lo!"f1.n 1. O!I\ ~Ll;'1>' tI!ll 

-~"uL~n.\l~(l.njo=t>.:(l.I!\I(l.rtt\(l.f1."Lo!"'f1.n1.nj"\lI~n(;:rtLL"'IIlLrt~[\ L~~t"~~"~U~LrtLl!p~LlJlJLt>. (\(l.I 

~B""(l.flL~t\(l.f1.n(l.~rtLL"'rlLn=l.rt!>!,.»n1.(l.!.l\rlLn="L~~"1f\1.U(l.(l."Ln= .. u t\="=!>!II n(l.~flLL",nLt\(\~". - ~ ~ 

t\Q''''LlIerlL!>!U~''ilP~I:l'fu&Ll;'I>'1.t\~~U n~"L!>!"'f1.n6n~"'L!>!"'f1.t\(l.f1.nLv.nL~flLL"'ULt>.Lflt\(l.Il'nj"l:llfu~ 

Lt'1>' t t\~~ U'" II I rt(l.? nBn;t" "'L!>!"'f1.n 1. O!I\ t Ll;'t" tl!"= ~ UU(l.Il
' 
n~~~ BI!\ I BrtB!;Inp ~ t[\ t n~~"1l '" I "1~ 1. 

"f:I~n~v.t\~ II "'II I ~ 1. ~v.~u~v. I ~II t\~ ,m!, "'II I ~ 1. ~n'-rlilv. I ~L!:V.~ "'\injJp"LO!"'f1.n l.nL~ O! 1\ 1. Ll;'1>' tl!"= ~UU 

Ilpl I!\(l.!et\ (l. ... n 1.~ Bt\~ "LO! "'f1.Il= "~I\1. nLf.Ll.~ B'" I 1.1 ~!>! '~~ B", I ""en 1. n!l~!>!flL~~IlI!\' ~ 1= O! I~"(l.1!\ I I!\ Ie 

L~Url~ I t\jlr~n(l.j:" I n~v.~nLf= '!lIj4n.\l~B~nLf"'-~n(l.u=~[\= "[\ 1. L~trl"'l Ll;'t" ~Il"" (l.rt 

~n~,. '1 

!>!ijt\~ ,",,~JO I Ln Q ~Jl.n ... ""1 • 

~1\~~(l.""Brtn~t\~L~"(l.~'ecr: (l. "" 

'S( 
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. 
(rated value) II,n° n-l~'1J£J'£J,:r, 

'1Jll~ifuli~:: 't,j5J ,.HHl:: ''h II'; L rlB';,n ~ ZLLi'll yJvh L1\u'; ,~.,,, 'll\'., m ~'1J £J, £J,:r,'1JB~iJ'Uff1'; I~' l\'uli"::5J~,, 

~'l~;ln.,n"~'1JB~1"~::1~.,n ,,ln (mechanism) ~'lL;ln'1JB~1n«"?lBu~'l~,u ~B«.,'~"~BBn 

lYul'l oi,u1 n«.,?lBu'/rtl., ~';;II ~~II'; I ~l\n n, ~«."~,, ~'1JB"if\ll'1LL" n'; ,\1BBn ttJ n ~"li!B 1 n«~1I>1Bu'/rtl.,~ 

~';;D'lU,~'1JB~11 "l~II'; I ..,~n I i'Ju«'~"~'l ~;;m' 1n ~uno'«m~~"l~'l~,u 1.,1J\1 ~\HI'; I ..,l\nl'f't';;l"ln~,n 

n, ::11 i'lff1..,,, I oU,ilJD I?lB.n:rUI B~ i/u~B I rlBIJD I '" B~'~'l~,utJn~ B'lU''''1JD~11 "l~IW I ..,~nl'f1 ';-",nm:;­

II i'ltJnOii'i5J1'; I iii tJ~"BI'f" ::~'l ~,1 I l\.,n, ~tl'" I j(B..,'l 'I ;;n" 1 n'1ID~no "l«",~"'~ 'l",u1;; lll'i I rlDn"l :al i'I I nu 

'1J,.'fl ( I dB~IJ," ,nno "l't';;~'UI nun 'l~~..,'l!lno "l~", \1" "In?l,IJ) B 'lU"'1JB\1\\ "l\1IW I..,l\nn" ::rI';, I iii tJ~ 

"DI'f"::~fl't;;n"1n'lun'"l«,,,~"'~'l\1,ul; 
",n~tJn,nM~D1n«"?lBu~';-n~"l;'lui,unDu..,u,dli'Ju~tJn"l~'l.;;tia\1l\'UIJDI"'D~1..,~ 

o II:lD~",ni'l' 1"'~'1JD~n, ~~.;ruB l?l'" L nun 'l~\1..,"l"Il'" 1 ';-~nB ~'\1"'lh1'i'I' I..,"l " , nm "ll'!n~::11i'l1..,,, IoU, 

1 U'l 1.1'11 "'","'lJflI "'B';I nu'ilmn,lJi'I,lJ, ~(l'1JB ~'1J'" ",,,,vi,, ::~u1;; 11';'tun "lmll"l zuu~::m tJm,1J ;wm tJ'tu 

1J1l1"'fl,1';~'l~,U"'''lB~'l~,u1;{1';~ (li!B'lu~"'B,""zrlu"'''lB«n1ui,u..,d~) ~'l't;;n",::u,tJ""OIJ;DU 

~'l1;;1';1~1J-l'fn,,::5Jn'"li'l::i'llJ~lJ,w""IJ;Du 'tu«'IJDI?lD~~,n«ul~!ltJ, ~un~nM~D1n«"?l!lu~~i'I!l~o 
• ., .. ~ 1'" ., '" ""'", ' J: .... 

K~n",,'111~"'un~:: 1J~,\1,U (li!"«"'IJ"L?l"~""n~,n'''''~'',tJn'~\1) K"UIUn"l!llI~UIJ"I"'fl'n~:: 

h~1; ;, tJi'I, I"'~i'i I fl\1~" 1 ;;iino ~j.\"';;U..,,~,Jfl~l\'UlJfll "'fl"l1..,~~,ni'l' 1"'''lvln~''IJ'11 ;;,(j ~"'1Jfl~n,' 
~fl;Ui'i I fl~ 1;;5Jno,u"l°::~1:Ili' I Vl<l ,1IJi'I«'" II,,:: I ~fl~'ni'll?lfl'; ~UIJ' 't';; ~~ I ~""lLlJi'I«'" II":: I ~fl ini'll "'D'; 

Idflu'lIJ,'l';;~,utia~l\'UIJ"I?lIl~1"'~ifu"::~n~\11;vI'1JBU"'''l''U'',tJ'1JB\1'1J'' '''''' (end coils) '1Jfl~IJBI"'B'; 
4u~,~~n~::«'BU'~'1Jfl\1l~fl';1IJi'I«'" II":: I~B';jji'll"'B,vI~~~?llJflL"'fl~1yJ~'~B Eberhard Bauer 

II ,.j~u,:: I ~ff I tJll ,iJ'u1]u'llJ, ~.;; Ili'I.,\11-i''t u. uv! 1 oi,u.uv! 2 I i'Ju .VlJD\11 ~fl';!li'1I"fl ;v!ijl.J'~'" U\~ll':I-

tJ1.I",1mt, Brown Boveri & CIE AG. (BBC) LI";"U"l::I~ffi'l':ii'll'1J"';L\"u;i'li'~~\IIJ''l';; ",nu" 
'1Jfl~n,''l';;~,~u~, l~fl';1IJi'I«"'ii';'''''1J1,l'ifl~Wl1~jju8tJn~'L~fl';jji'll''''''; ~"lfl1l",1;;~nflu,~d~~, 
I ~fl';Oill "'fl';rI",',1J 1,l'iflO, ~ I U~tJULI Ui'l\1'1Jfl\1~Wl1~nlnnn-i, I ~B~ llJi'I!'" ~~~ ;;:li'I~1\11-i''lu. VI'! 3 ~~ I i'Ju 

D E 
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"!"~ um 1 ""j&".~n L~l:!f) ~ 1. "'r. U~rLrL 11U~"Q 1 "lo" nLM\rL 11fu!Un~ ""Q 1 "!A ""Q 1 n!" 1 ~ " L.~" L~f\t 

t1f.! 1 "1.rm~ "'''I>!IW~~ " nL nt.~" tJ~ L~""<1.rt~'mt.~ ~ L tJ""~IA~ _U~rLJJ/') "n<1.n'" 1 '" ,, [) " nu L rtl:!nrL~U~~f\ 
;!:J .. • It Q r ...r 0 K I..." .. :tl 

~ L~""<1.nt.p L~ "'!1n "'1 rtf)? ',(.~/') z~" ;t~ "rL'" 1. ~it'!J ~!JL U"rt" " .. """ IA "" ':"l1>t u""~ lIt,! 1. ""<1.rt~M 
nt.~tJ L" L rtL, lApL,nt.~" 1oI~ L~~ t,!" .":: L ~ ,. 1 ,,~~ LUU L"L rt,;< tji! 'ont.~")1~ L ~"~,; " .. , ~IJ: "IA 1 

~t~""~.~""'~IJ.~"IA' 'z 

n!;'L!A 1 "t,! "'~nt.nL,"1l!: 1. ""~j&:" ~ 1 ~\!.~ "IA , nt.nL, "j&"~ "'~"L ,"'U "'" ::,, ,;< t" ~ "'~,,~ ~ UL~i'\ 1.~" ~ 1 "rt "l;" 
/ ~ t,!" ,In T rLrL 11rL~~~":: ~ tJL~i'\ 1.:-" '" 1 ~.rtrLJ.I!: l.f\ t 'on:: "j&U~ L rtL~,bl" LIAt.n ""lo"'~ LU.9\.: ~\I~ t "L?" 

!"" tJn £ rLrL nrL~I>!L!:,i'\ tl>!"~ ~tJ!: 1.j&.~"'" "rt"Q 1 ~ "n!}nJ.l" Gr:t.~"Q '.~ G '" 1 I>!!J; GIA '!: 1.~ "j&.~ G'" 1 Grt 

"L? Gt.~nt.p "LIAt.m1"Q 1 ::leH "G<1..~G" 1 I>!IJ,; "IA Hl .... LG"Io"'LG 1 L,n,blt.L ~!uL rt'on~ "j&.~" '" 1 I>!!J.~ "IA 1 

~ I>!" .':I'" 1.~" '" 1 "rtnJJ""!:~ LtJ n 1.!: 1. LrtL" 1 'on~ LtJ:: t,!" .~" .. 1 I>!IJ;"IA 1 "G<1.~rtI>!Rlt.; "'rl!,! 1 :: ~rl L~ " \)t.L; tJ 

~t~"i'rtLt."'~""~t"!""~t.~n1. ,blL~"'n"~nt.~n1.~trLrl~1rLn~f\1,;<~"'n~1~~nL~UL" 

T )I/' t UL ":"" 1 I>!!J.~"IA 1 ::~" "~I>!rt !.~"IA 1 ",,<1. ( ~ r,,,t. .. ~ )nL"'oIA~ L tJ""<1.t. t rtLt. ",,,,,,I>!" £)1/' ~ 

UIW ~~ Ol 6 a L 9 s , ( z o 
a I ! I I I , , 

" , I I , 
I I 

I 

: I 

I 
, , 

I 
I I $'DI<"I:I 

I I 

I '" I i ~ IDIWIooI~1 I 
)lOl~J. i , : 

I 'a~T''"N .! I "C ..cn~",u ... u 
I . I i ! 

I 
, IT r I I i I , 
, i ,\ ""1 

I i i I I I , I i , 

i , 
I I 

I 
i I,:W: I i , I i eo., , 1 

.. , 

as 

00. 

as. 

ooz 

osz 

ODE 

~ J, 

'~anee "B<1. ~o~om pa~eab "e~ ~O~QX pa~OOt AnnA8.~~~~~~." 

'L£ 



38. 

hard . ceramic 

substance ~'nn~~~~n'~~;~n~~'7~~~,u;l~n;n~l~n;~ln~~;'~fiuC~~~~~~'~"~;,u­

~'U~!l'lifU 1 tJil!Jullllil~ 1 tJl;~'n.n~m 7 1 uil!Jull llil~~n~!JllMlJn;'!J Il'I"l~fl;';' Thermister ~~ 1;­
~'~'nn'77,~ l!l'~;';' Thermally Sensitive Resisters Ilil::n~'~;n~', l';-';,,,,,~;,u­

l'I,u~n~~uluiluuutJil~l~'~!JllMlJn~luiluu ~~~'~'~n~u!JnOunnnl;lfiu 2 ~fl~n ~fl~O';,~~­
tJ7 ::W~!l~fI"~;'U'Vnu.i!l!JMllJn 1 fiuilU Ilil ::~fl~!l~'~~tl7::~vtl'~n~fI,,~;,umu.imJMllJn 10u­
u,n 4'" 4 U~fl~n;'vl!Jn~.n,~~~i(IJ!j·~::l'I';,~~, .. ,,~;,u~,u.in!JM'llJn~n~ I~!l;n~ l~n7~!l~' 
~~tJ7::\bllfiJ!l~.",~;,u~,u.in1JMllJn 1 OuilU ~,u.tJI'I 5 1 fiu4tJ1'1u~~~n;'vI!J(l~.",~~~i(Ul· ~::1'1';'\1 

';,~,,~;,~,u~U!JMllJn~n~I~!l;n~l~n~!l~~tJ7::~~;n~~,,~;,u~,u.in1JMlIJDIOuu,n 

• 

., 

;;; 
~ .. 
x 
g .. .. 
~ 0 
:;; 
;;; 
~ 

9 -~ PLATINUM -
•• L-____ ~----~----~--~ 

-100 0 tOO 200 300 
TE~PERATUAE (-ci 

Sintering - Compressing metal particles into a coherent solid body. 

The process is carried out under ~, but at a temperature 

below the melting point of the metal. ~fl~'n A Dictionary 

of Science. Lfl!J EoB.Uvarov, D.R.Chapman, Alan Isaacs. ~n\1 

Penguin Reference Books. 



39. 

",n.,.m 5 >'!LL<I'" ".; ,A" lJ; ,UVl,U'1Jl1" , Vll1{l)<1 1 9111 {II uu PTC (Posi ti ve 

Temperature coefficient ) '1J11" BBC LL,,~ L Vll1{l'l<l 19111 .. ~1l'11.11 '1 'l~n 'luVI,"n'1 ~;~~, 

"CUstorapid" ":0 diu '\ ;;-;,yf';'I!IUVllJlJ~" ~ l1uii';,.,-nlJ;,UVi'U';" '\ U;-WLI,,~ii ';' . L1'l1U"Nvf 

LL ,,~vf';, .. ~OlUVl;f" dl<ll!lUVIlJiJll"~u hlL anul1 u'; ,wnlJ; ,UVliU'1Jl1'll1u 1 fi1J~u lOumj,'1lJ,n >'! IOu L'1iu 

Ii L i!11 '1lJT;nn IjIU<llJiIi>1'1Jl1 'I <I, .. If '1<)f-,u"vf't.;n.,,, I Ou«-, 1 Vll1.,il<l: 9l11.,il"llU~mm~ 1 Ou~-'U"v!Vi>'!l!lUVIlJ!j"''' 

LL" ~n~u 1 Ouor-,u'lv! I "-'v!l!lUVIlJiJll\l 'l~u LL" ~"I 'flljlU~m;OJ~'1Jl1'llJ'u"'ud 1 11 '1~ '1U" 'l U't;;u"~F.Jn91\ Ou~-, 
9I.,-,,,<Il1U (Sensor) 

Ol'lv!1;n~, -, '\ :; LL ~-, 'I u "'l ',,, I V1 11 , lJil I vw::;,h iill~ ~fl<lU 'tun, .,VI" m ,lJ 1 ii, '1 "l "" ::<ll1fl 

L' uu., ::uu011 \If(u , Ou I," <l.,'jj il 1"111 ';1' uu wV1~ '1J11 \l ull'ii "lc,'n,., 'l;; I VI<l.,n<l L 1>1 <l": 1 DuIll'-'~'1f1'ulJl1 I'" <l.,' 

1 V1;;IiVl"'l;1"'~iI" IVI<l.,n" I l'1l1';vftl"'~'1J"''1Jl1'l''-''' (end connection of. coils) '1J<l'llJ<lI'iW{ 

'l un.,mvl1J111 "111'; 1 DuLL UU 3 un Ih ::"1;; 1 V1l1';iJil ,I " <J.,' 3 >I') 1", ULI'; il:;lf!'-, tl'lvlu", ~'1J"'''-'''''1Jl1'lLL'il' 

,,:: un LL ~-,~ '1.i ml ,U'1J 11 " I V1<l-i'ilill 9I<l.,"'{j'l 3 or-,{Ju"l.1 I Ou" UUl1Vn .,lJU, ::ntlufI'u L 0u-''1''l''~''1>1,''-'''l <ItlU 

f\ 0., 1 ;:;'1J~U'1Jl1'lll(uVllJiJ'nu 'I U'1J"'''-' Ol'1Jtl 'llJ<l l'il'l"- 'l U, '1"l "">l"'''-'''l''Oluih ~1l'1J'" il-'''''1Jtl'l relay 

"tltlV n.,lJtlci;;-, u ~:l,.m 6 u.,.::f\tlU d11l'1J>lil-'>l'1J<l'llJ<l 1'il1l';ii'l dlu<lci ';,>lT1lJ;,UVI,U'1J<l'lIVll1; 

nil I 'il<l "~'1 3;; U'IU<l U<l tI,""{JU,,.,::LL il1Yh~,vlh • 'I U-, \l"l"""''' .,-""tluli;;"l ~ii';, 'lVlii'l (mnumm'; 
,& ft d ... .... ... 

l "U'1JU<l~fi'U"'''l1B f1LIUtJ) V1V1"'l" r elay C1 lo",n , .,'.)", ~\lirUVlU' contact , LLUUtlnei In", C
l 

'1Jtl 'l relay C
1 

vf';<l<l1jn"lJfI'u-'''''''~\lfi'u;;''l:;tmVl'''l~-,,, ''I''~''fI'u,,,.,u-,,,''l'' contactor C
2 



40. 

Nlo .. ' ~ft c, 
c. 2 : G 1 

vi d'iU-K-lL Thl-tlol,,,,, -;~-wn'l~" 'I ;;LLnIJ" L "''';;;;,,:: d'il1lnT'l~I1lVl'l 'l"m~, contact LL uutJn~ L 1jy, C 2 

'IJ" "iiuThl IJ" L"" ';;;;" ::lIn~" L;' rrU."" ~~ 'un 'l~" LL. ::IJ" L" ",;;;;,,'11.1 't-ii",u 1; n, 'Vl'l ",U'IJ"" L Vl" {­

iia L.,,,'; L ~"tl.J "rrUIJ" LV' ","1 ";;{iu,, ::Vl'l di"'lJI1l.'1I1l'IJ""IJ" L" ,,{ll""'''lJlill'' diun-1,';,;;!""fIlL \J\J 1 ;1'1" 
(heat 

conduction) 'l;;LVl";naL",,;;,,u~U"~"lJ""'lJlill~U ~,,{iu';'I1l"IJ;,UVl,U'IJ""LVl,,;liaL"il';":: 
i~1JV1'; 'I" ~IJ,run, :;LL il9f1"" 'tu,,,,, ,-rI1l'" ',"a"\J .... " 1 m,n'; ,tJn>l relay C1 I'i..:: l,jOn ';~" '()11l 

"'l't",,,j, contact LL'\J\JtJn~iL 1jy, C1 'IJ,," relay C1 fi,,:: L u..""n LL.:: L tJum,4rI1l'1"",,,1iJ,, L \:I., 

'1""~tl.J,,rru contactor C2 ~'t-iiLThlu..",,,,~,un'l~";;;" :: I1l. ' UVl'; ''; contact C2'IJ""l1uLThl 
r: !Oi...1It''' • ::: "0:;' 

LL ,,::n L ULln'1 ' .. I1lIJ" L "'" ~""n" ,n'1"" ~", un'l~" ""UUIJ" L ",,,,n,, ~""'Iu 

n"uvI" ::n~"ii"LL U'1Vl," 'I un, ~""fIlL \J\J-"''' ~~ .. " ''1"a''\J L ~ L ~"n 'I -ii'1ltl 11l'IJ " " L Vl" -ilia­

L .. "';";; L "IJ' :;aIJi\" :;'IJ"n~" 'lu;l"vr'1 ~ 1 un"u L ~" L tJum 'Vl'; 11l"IJ L;' h 'lull'us 'U'IJ""n, ,,,,,n LL \JlJ 
•• .. ~ "'. "' . ~ .I '.I L Vl" ,lla L .. " -; LL \J\J YlVlIiI 'IJ"" tloo Vl 'I 'Il L ULI LL U '1Vl' ,,1.1 111'111 '1 'IJOJ 'UVl,U'IJ" ,,«,iI'u L ,,"'Il"':; L IJ "iiu" UVl 

lJ""'lJih1""tJn~lIl"vI 25 ""fl, L'Il. Llilua{iuil';,,,J':;,,-1, ,, 20 lh 120 l""IJ LL.::Lrl,,'l-iiLVl"';­

ihlL OJ"';~ 3 «'1~.:; un 'I UIJ" L OJ";' :;\JlJ 1 vi 3 un LL.:; 'l"l1u.," ""'In ~IJrru';'I1l'1'IJ; ' UV1'lU , ,IJ'IJ "" 

il'uvI!J""'lJjj{iu"::ll';'L~,rr\J 60 Ii" 360 l";IJ 'lu'''''~~''''''1"a,,\J'IJ'''' 1:100 vI'!-ii Custorapid 

L Vl" ';lla L"" ,ILlJlJ \liM "i L , ti',,:: L :'nVl'l",u (,"il" ~'lusn'1:: L ~m'()"""mJ';"u) Ld,,';,m'IJ; ,uvnu 

~'IJ'IJ,,",""-;ll';' L~,rrlJ 1. 7 '1il.l";1J LL.:;';' 1. 7 1i1.1""IJ;lLtJu4r'1n'l"uOJ';' rated pick-
.. 'J.... 4"~ • 

up temperature 'IJ""«'1LVl,, ~ liaL"''''Vl'l'll IJ,~ """uun",,,,,:;,,u'nVl ~ '\J'1' rated pick-up 

temperature ~"":: h l1u;;;," "lJ"'''lJll;;! Ld"Vl'; 't;; L Vl" {lia L"" -i{iu .;-"u L~' ~rru{i"a'IJ«'"lLL ":;Vl'l 'I" 
';'''''IJ;'UVl,u~'1IJll';'L~,rrlJ';';;!Vl'l'!;;''iL , uL ~n~11l (n~" 1.71il.l""u'lu,,,,,,'IJ""-



41. 

Custorapid i!u L D'l) .,~ ~"Nt! 1 1';-LL iI"''l\h~, rated pick-up temperature vl.i''J/'iu 

'1I1N L VlD {!:Iii L "'D ..j~llil~ ~ "alJLL'" n';, 'If(u 'l ua, ... 1f'l.-r'U1 ri~LL a"''l1-1'vla, U'1ID'l L VlD';na L i'lD'; L ~ 

L"~D'l~'l;;Vl~,um'lm"'n","'J'1ID'l~' rated pick-up temperature n"''j~iiull.i, rated 

pick-up temperature LL"'n';~'l/'iud~lw~,~~,uua,u'~n'l~f(uuDL"'D';UOi'l.i''l~1; ~'ldldD 'l 

, 'n'luuDL"D~~''lUOi'lf(ulln~~'l~Qu,uvl~uvl'1l'''~''''.i,'lwn",/'iu 11.~i!u~~u,u.",u~'~'n'"'lVlU""'U 
"1- ~ .. 1-'.1 1-'l'./ .I «'j ~DU "'i'l'ii'l'iJD'lQU'UUU~II"'n.n\l/'iuDDn llinu '''Vllla",'l , U'IlD'lVlaD'l'iJD'Ji'I'''''lVl 1 dJu.,,1'l 

Ila"''l!1'l,u, 'J'iJD'li.!IlMIJ!:I~n-1" L WU~U'iJD'l~'''' '"l ~U; 'UI'l~U'iJD 'l L VlD.,'na L" D ';1l"0Vl'~ '1;;" L ., ti'Vl1'l~U m ~ 

vlL~L.uudLUuLW"'l'~~' rated pick-up ternperature'iJ D'l LVlD';ljaL"D';D,~u,'nfi"~v! 

L Wll..jna U>1 D ~9! <l'l~'!D 'la'1-1'v!t1., U'iJ"'.'''' (end coils) .-r, .~ufl,'iu 1';-'rum,u ';-DU n,j, ~f(u "[ '>ltJ 

o J t:: " :::, "i --r'" I ... 

n, ~u~,' n'iJ"'.'''''lNn~u' U"','U,~'iJ'" ~ ,"'I'l'l 3 un ~n , D I Tll~ I ~ ."'w ~DU ~/'iu II'" U''l'" ~ ~,n ''11'" -
.'''''iJD'lUn~rl'lL~'''n'''~''''l~~~UlrlD'lU','nn'~~''''l,~'lu~~~~~'l"'lDU'iJD'l '1l" .''''ID'l~''DL".,~~n 

"i r; ' .J I ... .. ... "" t:, 
n, ~ ~"', 'J" "~'l ,"'., 'l L ~.nVlwilllu '11'" .,'" uniiu" ~ I 1\", .,,~u "'lDU L UD'l",nn., ~II a~.,,'l" ~uu I I'l U'l tJ " 

L~()' ~~DU''l~n'~n~~'''()'''~U~Du'lU'iJ'>1.,.,()n~rl'J,1~L~~/'iU~~~1'l1'l;;lft'>1 pick-up 

temperature range ~UU~ Q~,'iul", ()i,1 t1 L~D'l;;n~ ~ Vl1'l'U'iJD'l'\l'"'l~i'I"""ilDUVl1 'l'UDO~\l 

il t1~ ~!lVli"fi ,wi)", ~'l ~ L VlD';na L OJ D ';u~"n";~ 1 ,", W'l 'I U'1I"'.' "'II"" .~ un ifu ~D 'lw ,'l~ ~ ').,'" ~"aDUD~ ~ 

,::jj LI'lD';!la Li'lD';.,'DDIt"'U/'itJ 3 1r,~'!!l 6 .-r,~'lD 9 ,", 

Iln'U='iJD'la'Ua1~'{u 1100 L VlD ';na L'" D'; 

Rated pick-up temperature Pick-up temperature 
Iln'U='iJD'la~U 

of thermister range 

°C. °c , 
I I t 70 '11 .. IU1"'~. 70 !: 5 

80 I 80 ± 5 I 'iJ', I 

I 
I 

90 I 90 ± 5 I I~()' I ! 
! 100 100 ± 5 I LL VI 'J 
I I 

I I 110 llO ± 5 
-, 
UIVl'1~ 

i 
120 I 1 20 ± 5 LI'l' , 
130 I 130 ± 5 yj, 

145 I 145 ± 6 '11" lin 
155 155 -I: 6 '>11 

170 170 ± 6 I 'iJ" I I'!!U, 
• " -



"~"~,,.;~,, ~I'!"';,, 1-)' LL ",{f I 11 "YHlyf.., ~il1u1;;-'; ~ 'lu", ~v!" ~l1l1ml UIM ~l1u'1 111~ I ..,11 { -

D. '~11{~~'l;~U;;11"11~~v~"';111 v6 

401 ~",,,un~~l1"uu,ul'!'l~~~~ .,~ ( I~Ul1~Uti'1u,,~U~ Varnish ) ~"..,'1'l~ 

42. 

..... .J.... 1 ..1 '" .. .. Co; ., ~~U~ "., , ,<!1MlJDIl "'1"'" uu,u.,u 1., II. ~.~~, ~~u'1."..,..,~~w 1 u'l ~ I ~l1"un~~l1" I ..,l1,llill., 11' ,.W 
l1 '~V';~ rated pick-up t~nperature "~".,,~~,,I'! 1 

4. 2 ,'1 I w;l1\lVl~al1U I ~11'" " u""~,,u"',uvi 11",,1111 ,11 ~ 111."~11"~1111'l11 {un .,1111" ~ 
I VI ' ~ ~..,'1 'I ~..,~ ~u\i ,,-.; ~~11 1"11 ;~\l~~u ~il~~~ ~~ 111 , ,11 ~i: 11 • ., 1;;~ ~ntil1 Vl,.,'1I1U 

4 . 3 -r"'I1-'';~ '"'' ~~,; ~u.., ~U ~,~~l1", "" ~-'l\\1'l ~,"Oll1U d~l1ll'll1n 'I ;un"~l1"~ I , U n ~ ~-'l~ 
,., '11;;1.,u'!';; bridge ( I~U Wheatstone bridge )LL.~';mn '~~-'l,,'lu""-'l.,~ml~"li'u1";h 

~11"LLI1';,,";,v1v&f'l;'lli, '''''~~11'' bridge 1J.,,~lj ';~ Illu 2.5 -h • ..," 

dll1""-'f1I"'l1~"DillV' l1{ I'l Ml ~11\l Illll/! Vl'H"""u1vM~·,;; .. :'1~11'l';;rruLL'''li'u1v1vh1J ,nu 

2. 5 1 'l.; 'lu",'", ~-'l~., ~'" "l1U"~" lui'! 6 ,,'1 I W';'ll\l '\ .;Mum, u"" 1 vM~.~ LL' ",lfu ."~,,,. ~fi I eJ.~ 

n~, LL vm "" ~ ( isolate) "~m\l 1'''; ~ un '11f" I Y'fmJ'J"nuD 'l,1 " 1" {nil' \1111 {Ill VI1 ~ V" ~n'lmlll19l 

"~nn~ ~:;I'l'"'''' ~11"~ ".'''~11''~11 I 1il11- ~ .." uU'\'\~ l1"ifu 11 i~ -r'l~U 'l" ir-l,wn ~ , '! ;"~U~l1ll'll1 ;uv~ 
'!; contactc ,r d'iul>l'll tM -u.. ,""y l;;LL <1\11" ~ -)''!u.uI'I 6 'If",, : :\ l\u 1;-'; ~n~',., '1"~U~l1" 

1", ' . , oJ'!· contactor I"~ L t..n.Jtj(,,) L UVt - iJYllJtl L ~H)" JtJtl'l~tJfI 'l ·H;'l'1tJ fJlJ~ 11J"l~ In") , I~ 'l1''IIVl 'lT~ C.J()\J L 11'0 "l1 

'" ""' .J ··1··~ ~ contactor I UUI>l'l I tiI'l-u"'~ l1 ,"'l1'U I a" "-'l iJ v~" ~"'l "~ ''''l ~LL'" ,,,1 '10111 wi1un" ~LL V n 191tJl1,?!'V 

.fiU\11l1u~l1"n~ ,,,'1,,~u, WI1~f: 
L, __ • ___ • ____ , ____ ________ _ 

I., • __ ___ _ L._ . ________ ...... _________ _ 
-----

/' Li

r
'_.1. ) '-r ez 

- C
z l,. f--h 

_/~ J "Ie, r ""We, 
L... _________ , -L-_:2~I_- N 
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.lfuYlaU'1la'ln ~ ~Yl'l'l~U 'l U :i'.J>i 7 Ma"~mL trn 'l1vh:j'~'lLL trn'lU .. ,,~U 1v~vh 'l ,;'';'lil'llJ ~ 

'l ';",a L " lJ , ~1i'\J~" ~ 'l -ii1f\J L Yla -iiJOi L" " -i u" ~ d1" '1l .,"' '''1l""lJ" L 'il" -ili'l ( t1U" U" '!""u'luOImViUn~ LLil ~ 
U'l1 l-l\l n 'l -ii",u "!L ~U c 2 " ~'i,i.,Yl" 'l ,;''''tlUL( VlI'lvi'tJno;11., C 2 ( \lI'ltltlf1LL il ~'1lru ~ (~~.lfu"'tluU Vll'lVl' 

tJn~ L tJy, C
2 

RtmYl 'l 'l,;'n ~ ~LL 0I1 ",;), ~,u 1 tJu"OI"iVl'umw \J'utJn~tJy, b 0 vlYl'l"u,~ (tJu OFF OI'1Vl'; 

I ~ J ... J r:, .. ~ J" ... 
LL " ~ ~,U 1 tJli'lO!'iVl'1lnow tJtJUn~ L tm b

1 
VlVl'l"U,Vl dJu ON .. "iVl'lHL il ~ ~tl" U LlJtl'iltl"n, ~ 'I '1N,UlJtl-

L'iltl-ifin., .. 'iVl'U bl1"fi"'~\J'\1"~~~tJ"'''ULLVl",vi'(,,,a-i C
1 

Vl'l'l,;'",,,UUVl"'Vl'(,,,,{ C
1 

~., ciu,"" 

.,,,ULLVl.,vi'tJnOl (tJy,,;( 'l 3 fi,,~tJy,''l '' ~''~''';''lJ '' (""{L;'If\J''l" .. ~,~1WV1'l'l;;lJ'' ('il,,{m,u '1lru~ 

L;; tn Ifu dl"., ,,U L(Yl.,vl (I'l" -i C 1 'i,i"" '~\m Vl "'Vl'Un~h \l., c 1 fi"l ~\ln tJy, ( tJun, ~~'" 1 ~;h ,\;;ii ,lJ ~'u 

<l"iVl'liUn>i (tm b
1 

1;LL"~U"""Vl'l'l,;'''''UUVl''Vl'L.,,,-i c
1 

'O"'l'lil"" (.",,julltllJtl ("tl;fi'l~"l/u1tJ 

L ~tl ~ ~ U" ~.,tlUUVl"Vl' UnOl L tJy, C 1 dYl 'l"u , >f L tJu se If holding '1ltl,,4hiJ'u ( tl 'l d:lmi' tl'lf)'1" 

"~"lJtl (I'l tl';"'!tl ( ~n 'l -ii'l,ufi",lJ ~ ~t1V1 '11;1., un" .. ')Vl'; b Ih ~4r", 1 vM,I'1'l 'l,;' \11",f)'1 ~ 11i., ~\J' 'l'l' 
o 

'I U« • .,tlU Lm.,vi' (1M tl'; c
1 

LLil ~iJ'uR'l ~., il ~ utltl n 1'1'l 'I ,;'''''ULL l'1"vl~ 'l 3 4r"lJtl (1M tl-iaa n<nmLVI ~ ".;~ ~ 

1 vi ~ 'l"lJ.,d ( tJu 1 tJ'l Uf1 ~iii\l!tJno; 'l un ~iUvlr.",Uno;lla" t;'""nv!lJa (\1\" "''''l/UII '!"II n 'l-ii'l, U 1 tJu ~'LL " ~ 

L 1\",n, .. 1 a ( .a ~ lllil 'il,,'!a;, U<l~ L 1I'1 ~U"lYl'l 'l ';'1l "il,"'lltl (Yla-i~au~u ( ~,,[J ~ LL" ~~lJ ~ru""lJ ~"uvl 

ti, ~ L 1'1 'l,;'(U; (VltJ -iiJ<l L ",a 'l"' ~n, ~tJ'l (heat conduction) {jufi" ~Vl 'l 'l,;' .,"lJ;,uvnu'1ltl'l 

L I'1tl-iiJiH '" a;'l U,'l" ~~.,., ~." <ltl\JlJ ,n<!fu- ( ~tl[J~'lut1""'j",~atln u \JtJ 1 :;11 I"itl relay C 2 (~n~., 

,",,{ju "tlULLI'1"vi'Un~ (tJY, C 2 fi" ~ L tm LLil ~II L i'luf)'1 ~«'il 1 ~'l u." .. ''1la''''''WLI'1 "'1'1'( Vla-i c1 ~,,{ju 

lJll (VI a';lI .. ~\ln«"lltlf1 .. ,mL" ~'l';' ~ 1" '1l!U~ (;;[J.li'u"auuYl.,vi'Un~Thl c
2 

fi .. ~Th1V1'l '\,;'" iltl" 1 ~ 
r:;: J I.. ~ I 1 

pilot lamp L ;;VI LL il ~ ( iJu (., ... a'lLL"., '1. , lJa (.,a ... "",.,"'!lllln«.,aan .. ,f)LL"" 'l" ,[J vi ( Vi', ~ ( 1\., 

"n~'1l.,"'''''1l''''lJ'' (VI" ;~"tJ U il ~ (11,,'1l"'''' "''1l''''lJll ("'''.; ( iiu ""L( ;"'l" ~~"'I'l ... · ..... "tJlI .. ~Yl'l 'l,;' 
,,"UUI'1.,Yl' c

2 
(LtJtJUn~LThl tL ,, ~\j.,n~\J~"ll'Vi L 9i lJt'f(-!lJ;UlJ'l fl 11'0 f3 LL"~ f4 I"itl fuse 

J'l-- , 
Vl 'llu,,'lIi'UDUI'l', ~"nn'l' ( ill'll1 ~ .. li'il''l '' ' '1l,N'1l 'il " o,'illJ tl L \1\ ",If\J , 'l" '~VI'" , 'n <ltl\JU" ~," ..... .,.tJIllJ 

tr'l.'l ..... 'l u.tJV! 8 (LI>1 11'; 'l'l1 tJ"l,nv!(( <l., \11 -i'l U ttW! 7 I"i" 'lu; ,U"QUn ... ru'b .. 'h'';L( \itJ 

Un91 (\l., b
2 

(l'ilJ~UlJ' 1 «, 'lu;, utr'l''l .. ~iil1"~",,,'l Lt'',j,, OFF OI"iVl'; bo'l"l-l n .. 'iVl'; 

~Uf1 OJ, 'l ~ ~".; °N "'aWLVl"'; Un91 ( tl", c 2 l'i'tJ<l'iVl'zitJf1~ (tm b 1 L( il ~tJ", ~OI, uii ,'lllif "'1l" 'l'1l "'". '" 

~ 1JlJiJ'1l" 'l"~mL trn '1 hi,;),'; ,," ~'lA <lULL VlAvltJn91 ( iffi c 2 .uUVIaUf1, ~Vl'l 'l ,ulI (LVI f1'; ,\11 tJ I"i a d:!a .. ~ 'l-ii 
, • 'J -J« ... ~ • 1 

n UlJ a L "<l~ " 'l" a"" ",OI'lVl'1l b 2 VlYl'l llU,Yl ( iJu resetting switch "<ltJ L wa L iJun , ,,,, ~ vi 

'l'; tL n. 'l" ~~"1>1 ~ ... OIlltJ <l ,n{ju~ 'lM, .. 'iVl '; ON b 1 LL ~ • .lftJY1au", ~Vl'l '1 ,U'1l a"''l '' ~ fi ( i'lu ( .uu''l <l ~ 

l U,uv! 7 ''l" ... 'lu,uv! 8 ~'l;;ii"~fl~~'lU, tJ>f 7 1I1"i "'\1<l~~"Y1~'<l."\J .. ~lli~f1~,u1"~'l'l,;' 
Y1 " a'" L lin LL~~ ,lJ" L Y1 fl;'" ~ 1l-l\ln 'l ·;;",u LL I'l'" 'l ~ iJu; a \l~a 'l tJfl ~ru"I"i'l"il'lVl'; b 2 (~lJ~tJlJ' r\nllif 'lDU 



44. 

c c::::J- - - -, 

b~-• 

",n~"I',lJ.,lfl ;;n ~' '1ln LL il-li'f.'lJ' ~{) vl" ~.'1t11 ;;-;, n, ~ '1';; L Vl\l;n. L 1'l0;tk" rrUlJIl L" o~' 

1 w ~ ~ .J : ~ .J. .. J'" .aI.. 
~lJUU ~ULUU~~UU~n.'1u~n'1'~~UUoUL~U ~~uun, ~tI<l " rrU~L~ b imet al ~"~U1lJ.'lJ,~{) ~1 

~1u1;;~.11'l ~, Y~,~'lun~~lJo,,,o ;~ n'l';;\l1u1J.J1L.lJo~0~nL~~~~~0~~ n1~,vl~,~",n 
I • e .... ""... .. 

LL ~. "", ~ 1 ,,1lJ., ~u un '1 ~J'l U~ ~fl'lf\rMJn'1JE \l.11'~ Ln", .0lJ\l\l L fiu wnlJ L 11)J, ~ .)J IL ~,,~U 1 "vh '\ u., u 

\l\l I iiu 1 ~ ")0';" I fiu 1 ti LI. ~ ~ ~uun1 ~ ~ ~U, (j"'11)J"oU 1JOi uon" 1 n '\ U n~ru'; , " <jilll il'1'1 "" ~1'.,m '1" 

.oulif'\';; I ~o;n. I" 0 ;d.')J' ~f) 'l ';;rrUlJo L" FJ;'1JU ," 'l ",n-1;; IL " :::lSUU".')J1 ~{) "'1u"llJ 1J'\ ",\,;;" , UlJo-
.... -- - ... - . " 1 I" 0 ~ L "'{), .-w 1 " VhVl l m 0 '[,n "" ~-1tll'l ~T·,oroU L fi"' ~,., l1 'i o'lr1-i'" IL" ~'1 "" ~ -1",,,, ~'1" .ouu U"U 1 tI 

tI~~ ~n"',\';;t'(u 'ltlmru~u~ 1 ,~ I.uU ~,j' illL ,j"" 1 wVi, ",~ujjni'lu (beari'ngs) LL .~~ ~UU~1m,)J "ou 

LVu v1U 

;;'1 ~ '11~lifn'~~1"'U'1JO"L~0;n.L"O;'\U~ ~uutk"t'(u~u~uocirru~lJ,ru"'1' )J "ouvlo,~ ­
I ,,1., ~n, ~U1" ,n~., Ol'"l "' )J , u,,11('1 L Vlo -in. L "'0" LL ,, ::: '1 un, ~ 0, ~ I Vl"'1,lJ "llU 1., ~n 1 ~u1il~i 1 ;;OilJ, n 

{;o!HI"'1 ~u~1Jo u1'i'umn1Jv(~lJ'1J" ,n"'~1Joci ., ,,{iu ~ ~uun, ~ tk"n1Jd~" '1';;1 ;;rrUlJll I" a~l wVi,v('\ ';;rru 

':::UtJ 1 wYJ,v!jj lL ~ ,,~U 1 wVi, lJ ,;~.;" i'lo '[';;1 ;;'l1J ~ :::U'J 1 w;j,yffl LL ' ''~1J ~ ::~-;-1 "i'l, ~ I';;, 1'i'u 2 20 ~ 'i ll 

380 1 '1.~~" I .u1J'l 1J,~uun,~~,uni~,,1w;j''1Jo''n,,1wVi, i'11J~nl1'''~'io'1J1l''n,~1 wVJ'1J"~~.'"l" 



r- --

45. 

<;".. 1:"'1 r J ' r * I 
~ i]u\il\.l \Wmnn\.l ll,n \.11.18 ~.H)~tn~"1f{l., Vl ~ "l~n-nIJ8 ~\il8"~~IJIJ Critical rotors ~Wl'nn 

roller-table motor, textile machine motors li'l\.I';\.I tl,n'~'\;;\l'\.I ~ fiu~~ IJIJ ~ t).,~n.,~ 

~~~;;~~IJIJ~ ~~\.I1J8~"'8~~Vl~~8~~Vl8;n«~"'8;8V,~ ~~u~11J~; ~~~fiu';8~ '\;;;~IJ~~~n1n«"'\il8\.1 

~U"'\;;"~ '1J ;8\.1i~IJ;~ U n'~~~~\.1~~~~1;~.~ . 

% ------------------------------

* Critical-rotor motors - ~81J8~"'v;"1f{l"~"~'1J;8\.1~ ~~"'~\.I'\\.I~".~~~8~1~~"'8; 

VlO '\ ;;lJl\MlJjj~8~~mn"\j~\'i~';,vflJtJ" ~Vl\.ll';- j;V\.Ivfill\MlJjjvf\j~\.I'\\.I~".~"~V~« ~ '" ~"'V;~ ~tI~tl, 1, ~ .. v;­
~V\lIJV ""V ';t'!\.I\jnl1 ~.,ci ~ (locked rotor ) '\ tJ~lllZl;llJV ~ "'v~'U\l"\l~8"~IJ~~""HJ~~IJllVl ~\l~' ~ '( vJ 
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"Motor Protection" in manual of Electrical 

Drives with Geared Motor SD475E of Eberhard 

Bauer Esslingen-Neckar, Germany. PP . 55-62. 

English Translation: E.H. Werninck. 

"Thermistor Protection of Low-Voltage 

Three-Phase Motors", .Far East Engineer, 

December 1970, pp. 29-33 . Translated from 

specia l issue "Motorschutz fUr Drehstrom­

Ni ederspannungsrnotor e n" of the Brown Boveri 

& CrE AG . 

Electrica l Engineer's Re ference Book, 

Butte rwo rth & Co. (Publishers) Ltd., London, 

1 3
th 

Edition, 19 73 , pp. 4- 22 and 5-78. 

j. . _;'1 ,,/ 
"Thermistors as Indus t ria l Electric:' M6tor 

Prot.ection ll
, N .. Z .. Engineering Journal, 

1 5 Ma rch 1968 , pp . 109- 1 09. 


