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Fig. 3 Module Schematic of the Type KDTG Relay 
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Fig. 4 Timer Test Connection Circuit for the Type KDTG Relay 
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Fig. 5 Timing Variation with Temperature for the Type KDTG Relay. 
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Fig. 6 Distance Unit Test Circuit for Type KDTG Relay. 
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Fig. 7 Outline-Drilling Plan for the Type KDTG Relay in the FT -42 Case. 
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I. L. 1� 1-1�97 

'J'he movi.n::; ele;��c:n'L as;_·.c_:;,:':J}y co:1s:i.sts o: a spiral sprln[.;, n 
contact carr·y:i.ns meu':Jc:r, en-! an aJurdn�:_;l cylj_ndcr c.:..�scriiblcd to c.:: 
molded hub \'ihich hoJ.Js tl':: :._:fi'-.lt-:. The sl·uft hzts rc�110vable top :::.rtd 
bottom je·,·wl bcc:,rin[�', rlh·�- s!:z,S"'L ridef_; b2'L\·iCC'!l tlJ;; bot.to�.1 pin 
bcarine; and the up;� .. :::r p}l< bc-arln;:.c v:i tl1 the cylinder rotatinG in an 
air g:J p for:::•:"(: by t.};c e J•..:c t.r•or::az,t:c t ct nc1 the i;dcne VLc; core. 

The bridg� is sec:�_rc�' to tll':' elec:tr·o:·n.:::;,cnct and frar;ie b:l' t:·:o 
mount lnG [_;are .-;;3 . - Ir. n-:<:J U ·o:, to ho lcJ.ln: the· upper ty:Ln Lcarint;, the 
br:Ldgc j_s used for r::ou�l'l.:.j_'<-� Flc c.�1jtcstc:':.11C stc-;t:i.on.::-,:cy contuct 
hous1ns. r:J.'hc· st.2.ti.:.·Y,�,;,:.:·�: c-:):��--�·.ct hou:;j:::�: is h·:::ld j_n posi t:i.on b:'.l a 
spring tvp2 c l<:·.rr.:J. 'l'Lc s t•J:':: r1:c- ad_i ur. te r :Ls loc.o. 'cc<l o:i the undcr:-:,5.6c 
O.r· the b·r··irirr-·:. ;i''l�-, is ::J+-�-<��.:- . .-:.-1�'to n�1e n'"\;l''lr·· CO''l�-.,ct "'""' by a co·i·�---1 J. _.�... 1.....'-(..) L <.: ... l u . c ... v .... �,. '· ... ...... .... . · u . d'-' 'Q " vc.;. c ...... •.l u� - ·' �--

spr:ln[;. Tile spr1ng <J.ci j u:::-.,:.2 is &lso hc?J.cl in place by a sprins t:,'p::: 
clari'lp. vJith the co:�,t�:.ct:-: clc.):::s-::-1, tLe elccti·ic-:::1 cormec:tion is c::-:.(:c 
thrcugh the st.3.tiNic.·':>' co:;',.·.:: .·�. hr_,usjns clc::::1p, to tl!c> movir.:� co;·,�:.:-:.c'..,, 
thJ'OU.i�.,...,. t•··c Sr)'r"-'1 �-,-. .  ,·•v,:· c,··' to "'l·Jc S'!�'l' nr· """1'1L'<�tnr- Clc:.�·rr'.fl, �;-- ! J - j � t aJ- -- v. ....l. .:'I L I J ..1.. ... �,.:,... _, "' v.. t ..l I. � c.: .. \,.A.. � .(. ,_, • ...... ,.. 

'1·}-Je poJ.ariz:i.n:; :1et.�-:rJ::-·�-: 5.s d:;signcd r.o th:-:t a polal'izine; volt:;:.c<:..' 
ana, " pOl'•"�/.�J··�:- C"�v-_- --,->- r-:: -.- hot·\� l:J-:-. 'l�.,--,•-;�.-1 -'-o t�-JC' opel-'"''-jnr;· LP1�1 0. C.-. J . .1.. -J • .1. "V v . .J.. .I. � ... _, • .... . ,, L • .,.; t,:; C t-· � .... ..�o..-... � .... '....<. V v! c ... V ... • J C.'� ·• - ...., 

eith•-::r inr.::_e(jcr;ckntly C:." [:::_r:�'Jt:lnc.:o�.i.::;ly v:ithoui.·, one &ffcctins; the 
othc::--. Encrg:- fror11 th·::: .,cL�-�'.f',:::r�t po12Ti'�jtJ.g source is intrN1t: .. .;ccl b�­
m�a:;s of an a·: r g;-:;J t.:rc-�::: ;··c:o: :�·cr ·.-;hile th':: encrt_;;-� fro:n the volta[/-' 
p8la.rjztnr; ci!··cu.it is c.r.;r:<'_:_:c; .::Ec'.:::ctl/ to the: voltac�cj circu:..t. 
Ass oc ia te c 2..f: .1.(; ::. "[,(; �C"J r' l'C;-l � �o:r·s J C! �'"'l c! re s�i s � 0 l··s s e r\TS <:� f�� imt)ec!a nc (• 
bala.ncins elE:·mc.:n-;-.s o:� c. br5.:.::::::: t..ype: net\-.'o::-"::. 

Tl..ITll·n..,. Cl'rcu-t•c· ---·-�_�(:) _ __ __L v-::_ 
. ' 

Each of the: b:o tir;;5 n2; uni t:s :!_s an �ncapsu.la ted module that 
- consL:.:t:,;· ··:)f an R-C tiJ:-lin(:; cil'CU�_ t,- a zener diocle for voltage sensing, 

and a tra t1S is to::·i zed ;�::::) lify inc c i ::·cui t. 

Volta[:.::: rcculc:�tol' is a s ilicon zener ty9.::: diode. 
a const::\nt voJt2.=;e r..:fs::-'c::.ce for t1.r.lin.::; circuils. 
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I . L. 4 1 - L�97 

The t e l e p h o ne re ls. y  un i t :.> r.l' I ,  'l1.C\ �� , TA 3 a re fa s t  op e r ::l t e  1::,- r e s . 
In the .s 2  rc l s y s  a n  e lc c t ror.� -� C L •2 t a t. t :r ·r: c t s  a r i·g,h t a ns l e  i ron . 
b ra c ke t Vlh i. c h  in t L: ni D["I Cc' r-E, ·L: c .::; a s e t  o f  m01ke and b re ak c on t a c t s . 

P u l s i nr; t ra n :::: f o }··i.;e r" i s  dc � d [: t 1 e d  t o  op c rc:. t e on the imp u J s e  
from t h e  i n i t i2. l  r m i lcl u : '  o i  c u. r r e n t  i n  t h e  t r :l p p i nr; c i rc u :i. t . The 
l ot.·: rc s i s L1. nc e  p l'J r;•2.. ry ; : j_n c� i nc; o f' t h e  t rct l1 G f' O l'l.i::? r i s  c onne c t e d  
_i n s e rJ e s  v; i th t 1 'l p p j r 1 �  e :I I·c L�:-. t .  '}'i·J c s e c: o :1 cla r�' o f  t ra n s f o rme r 
i n  c orll1f' C te d  t o  t!1 e o p 0 l\s. 'c :i. o n :Lnc1 i c a t c r :_; f o r  Z o ne l ,  2 , a nd 3 .  
Se l e e  t i  on o f  t h :  p r o;; e r  o r· c  r.:: t :l o n .  j neU e  a t o r  i s  c on t ro l lE: d  by t ime r  
c o n t a c t s  TA ? ,  a �d TA 3 . 
B l o c  ld nz D i. o·��. c 5 

--- ---- ----

D i od e s  Dl , D2 , a nd D3 c. rc 10.s d i u::1 p ot! c r s i l i c on type re c t i f i e rs . 
D i ode D l  i s  c o� m �: c t -: d  c:, c ,-· o ;� �; t !1 c  c e: 2- l  D f. t h e  TJ rc l:"; y , I t s  f unc 'c :l. o n  
i n  t o  p c-:'ov :t d c  a p.co, t h  f o i  e ll ;:; s i p o:  t 1 o:1 o f  t h e  t ra n s  l e n t  e n c rc;J 
re l ea "-' e �  r v  tr. � �· o 1 l ::o -f' l- ,-.. -,-. " '1' . o f  t ' J ' '  ,... on � ,.., ,... i _ ,.,  C Ol• t ��o l 1 "� 11 '" . � t <:; .... J \. .(. .... ) ,) J_ '  "·' v . �. p ......... .l. l> \.. � ... CJ.. I ..,.": ..... • • - - . . ..... �.I. v �- _l ... .l .1. -- "'J J_, • L. 

op e r� t ion o p e ra s . D i od s L D2 2 n1 D3 f un 8 t i on in a s i�i la r m a n n a r 
a c r o s s  tf1 e  tsl e;� !-� o t1e rc: l0 �.r �  T2):. 8. t1cl r�r3X , l oc a t e c1 1!1 t !"Je 1\.DJ:G - rc lr.:ty s  . 

• 

T:n'8 C op e l'0 '.: :i . on i c c1 :1 u, t o :r' u n l t :: c. rc u ::: e c'!  t o  i n d ic a te· i n  \·: h ic h 
'z o r i e  o :'  p :c- J 1... .;; c t 5 o :• t � 1 c� f z. •J J t c :: , ;_; : ' l t.:· •:' . Z J  :Ln d i c a t o �' i s  l o c a te d  j_n 
t }l e  l l� � (:- ):"' 1e f t -!'-J c·l c. :� C O J\· �� · ::. ·· : z =:  i rt t ll (' lc),:,' c ::: · le f� t - [J �1. l.1Cl. C CI Y'i"1 C l� ,  & t":t :l  '7 3 l. rl the 1 .... - . .  c Y' . 0 ]' r } l- h - ' ' ( � (' 0 l"' . . -. ·r, 'I'n ,., 0- . ' ' . .  t .• 0 ·,- l' l.., r} ]"' c :-, t 0 r u r� ·i t I..J � .... . ; � •• .!. - '-'' - 1 l' " -� • .. .  ' . l • - - • . ,. i l L: .c .::: .• J. d 1' . . < .  1... 

! s  a � :-.1:J. l "J.  0. -c o l ; t: :· cd .. ·� c\.. c :l 2c [) �> C' l ' ty p e  d :: .,- j c c . 1\ lrc. ��ne t j_ c  a rm":'1 t u rc: 
l s  ::. 1: t r& C' tc 1 t o  t l-vo r' ,'. [: � : :� t 5. �  c o ?' c  u. p c n  e n..: �  ('; i � a t :'c. 0 : 1 o f' t h e· U l} 1. -'..; , 
Durl:--:[� t �i J. �� o r� c !· {-� t �_ o t � .� � . .  -.� �. -�- � � : c��.c ::·s 0 �1 t- ! !e  C i_"'i �: :l t L: r·c c1 e i· l o c t. a S p l-·ir,.[_� 
loc. 2. t. E· :': o;-� t. h :c f' r o: , t.  o f  t L r  u :-: :: . t •:: !; �_ c h _ a J J o·;·�, the ct"l e rz, V L Oi': 
ind i ::; r.:. -::, o r  t o. r;c� t, � o  chc c' >' · r:r· r·· c � 2. ::.·t:;C' t i s  :r ·: :� c t , f' rc�, t h e  o u t s 1c1 e  o :  
t he .: a :-; e t y  a p:_1 .� �1 r · o ::1 :t o �; :� t •.c· �1 2 t  t h :::· b o t t o�:1 o f  t h e:  c o v t:� r· .  

Th� d - e  c o� t � � t j r s � i t c h  i s  a s �a l l  c l � p p e r - type · ct e v i c e s imi la r  
in a p p c .::. ::'�t�c e t o  E• e  o n c' l�'-� t i or: i nd i c 2: t o rs a nd i s  l o c a t e d  in t h e  

. . . up p e r  rl[,}!t; h x:1d c o rn(' r' .  A m:::t r;n c t i c c. rL'a. t u r.::: , t o  •,:h i c h l e a f - s p r lnt; 
moun�c d c c n t � 8 t s  a rc a t t � c h c d ,  i s  a t t ra c t e d  to th2 ma gne t i c  c o re 
u p o n  ene ·cc:; l 7: a t .l. o ,1 o .f. t h e  s ·.-; i t c h . 11! l 1 2 n  t h e  s ;•l i t c h  c 1 o �: c :::; , t h e  
mov i nc c o �l t :'. ,� t .s b 1 : �  .. dz,-::: \.,'. : :) s -'c ::. 'c i o :·,-:: ry c c r: -'c J c t s ,  c o:-np le t ing t h e  t r i p  
c i rc u i t  -'c o  s c :1 l  i n  a :::' rx: : :'�l t h e  c o�-1 L.:. c t s o f  t h '?  o p e r::.:. t i ns u n i t s  i n  
t h e  s :,· :;  t e �  . a nd t o  ro le: a v c· t h:  :.i f :co!.1 c z� r r :;  l r.,c a 1 1  o f  t h 2  c urre nt . ' 

'l'he f :c on t  s p r i n ::::; p rov i d e: ;:;  rE:: �: t l':·J. i n t  f o r  t h e  a r: :-�a t ure a nd thus 
c o n t r o l s · t hc p i c k u� o f  t h 2  s w i t c h . 1 
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Tnc r.:."' l a y  � c- c on n c c t -: d  c� ;-: J El t · r l j_ (; d  to the [; s .s t c· J :\ CJ. s  c b c1:: n ln 
F i g u r e  2 ,  'll J e  · ::.: c ":.; i o r�:::. 1 u : ·j_ t c J c� ;:; e:.• s  j_ t s  c on t �·. c t s  t o  p c :c;:, :i. t 
t ri p p i nG f o r· S '- 1 f' J. \.,; ] t J  L-! tl1 2 d i l"e: c t :i o : i  o f  t ! J -: p r 0 t. c: e t: c c� l i n ':' 
a ncl op :=: n s  i t 2  c ,  >1 c 'c. ;3 t u  b 1 c :· 1 : t 1.�;1 ;.d. n ;: :  .f' o T  [.J' Ot l. nd f;:: u ll: r.; l o c a t e ci 
be h i nd th2 rc- J. .::� ;;  c: �d f c :c-· ::� L. p l J �t S t  fG u J. t �. r: o t;  i t l \· u 1v:L ns C:t"'ot:r�::: . 
Up o n o c� c u r  . .c e n.:� c o !'  a s J. nt. Jc-:: J �. r: ·� t o  c :co u. :1:l fc:w :i. �� o n  t h::: p l'o t c· c ·l;e cl 
l i n e , t h e  rc. t .i o  c1 i. s c � · J: : :i r!,-, t o !. ·  ir, t h e  K�X,�G r.:� J.::-� y (HD ) a nd V n �; · 

d i r� -- t- • o · r· l  u ·"' ·' ' ·  ' D ' c ·' o c- - •· \ - - - � ,, · ·  � -, , , ,  +- ,.. ,., . , .-_ , _ __ tJ · -· r··· r t 1 1" · ·  c L;  · .L  ! l c. .  . . .L l. \ } ..L • .  · r..:: l.- . J ;.,; _;_ ,, c o rl c• c. . C  L- S v G  O i h. l c l · C  . ; ·_ .  J, e: __ c p  , o�.. ;: 
re l a y  \·; h i c h  [; t; :: r L: t! J c t :i c  : <c o p ,; r� t; :; o ; � . I f'  t h e  s :i. n c l c  p ha:r: c t o  
g1··o u nd f a  u J  t l :o  J. o c 2 l e  i :i n  �, Cl : ; :: l ,  t h o  rc• : ,. c  t ?<r:-::: c: u n )_ t o r c: r-c:� U. o :·� 
c omp 1c t e ;; t h e:  t r 1 p i) i r:c; c: j rc l l :� �  a ncl t ! J ;; b L'. :i. J c1 up c f  t P l [J p i n� C U lT e n 'c 
th:ro ugl1 the p r i r<< ry o f  t h e  ! ; :...t l :-: i :-..=_; 't !. -:! r !.:.; i o l ·::-: c :c v: 5. 1 1  o p e n: 'c c• t L c: 
oper <d: i on j_ n-::1 i c c:. t o :.' f e r- Z o 1 ! -.: 1. l f' t h e  fu u J t j s  l oco:: t c d  i n  t h e  
s e c o : d. o r  t lJ ir·l ;,.; o :; t:: .�; , 2 �' t c l·· iJ l"'l: s e ':. t i ::-: :: d e L ··. :,' � ' $ tl! ·..:.' t e lej) lJ ::; n ,�· 
re lc.. y s , 7/', 2 a r1 .:i  'l'A =� v: i J. l  � ·,·: i  t. c h  t i J � :  r"- a c: h  o .:· t k . :  :r c- 2 c t c� n c s- u n i t  
to a Z2 - rec.. c h  a r d J C� t e :' t o  c... Z�; - rc :. c: l;  rc � ; p c: c U.v c.: J:,r .  S ), L!L� l t �J. -:l. S O L:.;:: J/ 
w i th o r.-; i t. c l��. :1g t h �  rc:-c h 'J.'I\. 'r.. z nd r.L : , j s c  t up t h e  Z o n e  2 n nd Zone 3 
ope r a t i o n  i r1d j c :--._ t o !.' .�· f o i · p l · c, p e r  ir:d i c c:c L � e n .  

Time Un i t  Op e ra t i on 
-- · -... --,.------ ---- - --

Th e re a ::"e t:·: o RC t i:ni r1[; c i rc u i t � , c: : . ::. :.:' o 1 ·  ea c h  z o r!e , 

r"'.'n ..,  'RC L i "' � -- -· '"' i '··c" { ' t  i ' · Ji' ; ,..,. . , ,, ," ? r' -:o J i v ,.., � � r, ,1 i ,., ,... . , '"' " (' � r · r· .J. t:: • o . !  .. .  lt_, � - � · · . ..!. · - • •  � i_, l-·. _. C .J '"' ' ' " t.; J. ,; c;: .  - - - t '-' J ·� C� •> .. : �  
vo l tage t o  t � J e  _ f.' f: ns i nc, z �� r. :-: _,_- d j_ o d -:· (D?2 ) .  D2:2 b rc 2 k:, d o; :n c. t 
approxin::1 t :.:: J y  G�> o f  t. } , =; :r·c .: �· :- ·e � iC< v o 1 t a � : c v: h .i. c : J h; s u p ;1 l :l c c1 by 
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th e i � �  ' " t � , A -. .-., f' "' t , . , ·' c · 1  � - ,... · , , •. . • , ,.. _, , • . • , , .• . ,. l . ;  . . . .  ...., � , ., O " r; ·- • 1 '1 ')r r, l !C•. L<L; <'i l . I... C  U J. c l' t-) -� c • .  · . v .. _t_ , _ , ) _t_ l l . , C 0 .: J. V < c  •. -�- ·-· >.' l C:- l- � '-· ·- · ·  • .:::_ ,_,  d . '· • '- _.} '-'  
H e n l'V "' rJ' h r� t· " ·i n · ) � r·l r· ' C -J..' r" " : <  < (· ·,.

· "- �·,':, i ' ' ' cl- . l·· ro l •  .. ·.r c l·) ·J. · ' l r< '"' O t  b :-� '' f· J .ll l'l {- lc (3 u .::J • • "-'  • J - t · l· · - _-.  _. \ � ,__�,. _ v -. V o. - '-· � �t l  - � c - J u • � '-·� _., , .., - •J v 

b;>� 'l e s s  tl J a ;1 100 o}1r; 1.s o f  � . . c .  rc: s.L:. �- :.! � � c� c . 

S e t t :L n s s  
-- ---.--··--

D i re c t i o n� l Un i t  

Th e re a re n o  s c t t l �;3 t o  b e  �� d a  on t h e  d i re c t i o n� l  u n j � .  

'l'i irl C'  r · 

HH2 �· , .,  ...... r-.. r) 1 ...!; ......, ,....,. ..-, 1 � .--. , , l r:; ,..., ·, , _ , . ,  •. . ;--. · .... .. , /.J l. l l ! '\.. '-·· U -� ·,; ; ·� ·  �o. : .o . -.. J -..( .1.. . '.  :.. - ..J-. J • ' .. � _• • . ·  o. � 

s e t  l e s s  "'G r1 2. : 1  Z D (l ·� �) L. :t L· ·� . f\ :-J C.J p c.- :.�� .. t J . 0�1 O f  t._:; !J ?.  � C l ' .. v �:· 2 2  ·�-: � = .J 

re s u l t  i n  t h e  a u t (; 't'. l ·r n: · i'' o :n : c:, ::. · <: n cl  T '-': ·.�.:; s ·, : i t. c: !� �i. n :� rc l2 y c c : lt a c �:; s  i n  
t h e  KDXG r::· Lt y s  b -:; i n:=; r: o2 :.. : /v .?. r i ly ov c :-· l o o. �.2 c cl. .  'l'h :L s  1:: i l l  s h o r · t o n  
t h e  l i fe o f  b o t h . 

The re l2. �· s  S � i :) �l l. ci. [·, ::; r ::"� u n t c d  o c1 S '. i i t c : ,t, c<� -:.· ::1 p a nc: L; o r  t b: i r 
e a u � v.::o l c •l t  j_ n a 1 oc .:, t- � o · •  f' ·· . -, ,. f' ...... o , ·· r- 1 � -' c: "- u �''' i·! 0 !  . .  , ',1 � - t ',-.. .:-: r'". l.--:. v  • - . .. . ' � � - 1 • � � c �- '· � • . • . . ..... . .L · - v � � • . - - - � .. "' 
V e r t; i r. :e� J l ·. · l, - ,  • r ,- :·., , ., C"  o f  t ·r, .., f o , ,  ... , r·· : - . : 1 '·! � � " � - � • n l r- c : C· ',1 ,. , , ,, l� l �' t' �.-.- f' o " 

-· ..., c.; ,  . .,• "' 1 • · �- --.. . . ..... . v · ·- · - ..... . U I V � - ·  L ... L � - � 1 � -.... - ' � · ·  \...t i l ,_. • -- ".;., ... ) '-'  - l. 
S "' r'l i - f l LJ r• h  � · :·· • : tl t- ; r- �- 0 "  t· ' '  �.,., c . -. r c· n �  t 1 ' '" 11 -�' '' '�'' ''' O ' t n '· ' n ,· · " �- u -·1 o :, � ·-- L1 -i ' · t_. . . . �J .. , . ! -' � · ..1 ... t ._,  .J. - ,; · · · - < � � .1. •-) L �  . ! _  .. ....... .. .. ... . . . \... � . L- .1.  .. ..  0 U ..1 ...... � .... o...� l � .._.  .. ..._, 

f o r  p l'o'j c c l i o n  u o �_, �-, �� i n::_: . E i t h :.C: ::.' a mCJ �Ui t :l r ;:: s t u-:: o :::·· t l 1 c:-�  rr. c.'l t t t:. �:; i r,.:; 
s e re ;·; .:.; f o r c; t < c l  D �· r c ]  r� r. ; ; t t : ·- - - "i ' [-1 2 4 r 'r ' " � l '! ·"'� l c · t ll '� C r·�.c· ·, r b r· e (.:.. c•, ;_ l y  ... -._ � I. "'" "' . • I . ..... \.. • •  • ' • '• ,. 4 � • � \,1 "-- - 0. • • - • _... • .,;:;) ... � .._., I • � � \I'< - � � V 

rc m o v c' �1 o :c  i n s c ::-· 'c c· C.  b �· -. o c k i n c  t ·,·.") n u t 5  o .1 th e ::.; t. u.cl a :1 d  tr.:� n  t. m' n :i.·nc 
t h e  p ro r; c r  n u l  •.-: i th o. . .. . ..: r :c h . 
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-··- -�--· · -·· ------ -··- -· - -- - � - - -- · - · -------· - - - - - -· -

'l'lw p r o ,> c· J ·  8. cl j ut:.; ·, .;.1 ::? n '� :· t o  j_ n :-:-. ' :  :;.··<� c o  r :cc c t Ol) C  r<:< t l o n  o f  tb 1. s 
J'(• J r� ,;,' h :'. S b c t� n  r. ' < . ( ·:: r,. t t ! j c� f'[ ( · t u :.)· C:. i l(.t f�: : J (:.> t:. :'.. . l  r! ' · ·l· b ;;:� c3 J. fo. t u :.::l<� d . a f t e r  
re c c j p t.  b y  t11 e c u .::: t. C! · ? .-: } ' ,  TJ ·:! n 0 ' .  r c· ; :; c':J V (: t l . c· L' . · . :"'.  o r1 t h o  HII2 a nd 
RH3 rlw o �; t 2 t s  lJ.r, 1c· s ::,; t.h : ·  rLc o f. t:� t. s z: :· ·c t o  b -. · : . :J. cc c e d n s  t. h i o  \\' 1 1 1  

u p s '2 t  tbe :! C;� E� \'  c s J L b rci t. ::_ o c . : � 

D i re c t j_ onR l Un i t  

A c c c •) t :: n c e ':::'e s t � ; - -- - · -·· ·-· ------- ------ -

- - - - · - ··---- ---------

Us i ng te s t  c l rc u j_ t s ho � ; n  o : 1  F J. cu �'e; 8 ,  r.: :::. kc f o lJ. ov; i nc tes t :  

2 . 

3 . 

��.s.u::l _:.:_i_'�·� Sc t t i n[.� v u H c-· �- l ' t. u L. ·.:: J. o  [l2 8 f- 0 . 60 c:.mp trn'OU[,1l 
te n d l . nc' l s  o ,  7 ,  9 �  B .  D :i.r: �- < � onc<1 ur: .L t  c o n t c:i c t. s s h o u 1c� 
,j us t c J o L; c . S e t  v.o 1 \.. ::-� L" t o  J vo J �· , C L' ::rr�' n 'c  f o r  3 a 1 r:p 
A c 60° J n c· r: :i n r ·  t h e  v o J. t �· r _, c: i . r: :co •)-:--:; ) ;  t e r; :d nzo. J. s  Q a nd 8 .  • .,., • ; . � .. o - ._, - - � 

D1. rc c  t i ona 1 u n i t c o nta c t ::: E: h o u  ld J u ;.� l: c J o 0 e  . 

.e,2��r l_s>_i:!:_·�J�Q.TSl llc_ S r: t t :� n;::: v (.\ J. ', .e;  f..� C' t o  �� e r c , pa s s  Go a mpc r e s  
of A . C .  C U I"J't: n �� t h :cGL�[/l t r:: r\ i : n:c l S  9,  8 .  rrl� c rc: s h o u Jci b e  
n o  s p u : d  o :; ::;  c J o ::. :!. ::::.:; t o �� q \fC • 

-- ------------

f.. t i m i n g  c he c i-: a t  v .:: 'l' i CJ '..ls  s c t 7. :1.nc;s i s  rc: c o:::.nc !:d !:: d u s l nt;; t e s t  
c i t'c u i t  o f F i g u 1,e 6 .  
C on t:. "' c t. o r  S ·. I :i. t c h --- - -- - - - ----- -- - - ----

Ene r� i z e  the c on t a. c t o r  s ·.d t c L  b c t:.-: c c n  t. e :r-rr, i n;::_ } s  1 2. :-1d 10 •:: l t1 :  
s u f f i c l e :;. t  c u r r.::: n t  t o  n 1 c l :  u;:: t h e:  c o n t::-. c t c •o f; ·,.; j t c i J . I t  �; h o t J J ci.  
oc c u r b c: � ·:I e c r: t,h c  l .  0 a ;: :J 

Enc rc j_ 7 ·.:: t h e  p u 1 s j_ n s  t. r2. n s f o n::,:; r 'u -e t·,.; c- 2 n  t e r! ::. :·· ::. 1 s 1 a n d  :t O  . 
w i th 0 . 7 an��.l ·�· :r_

:
·e s  o f D . C .  c u 1Te n t  s l�cl �� -: r� 1�' 2:. (- �! l i c '-: . rr'h e  o p e :ca t. i o r. 

ind i c ,.., t O l' � · ' l''.- �. r, 1 1 1 1 1 .,. l-1 0L' ) Q' " ll ·'-• ·�-, ... ,-: • •  , :- .;... ,_., .1'"' c 1 o -· ' r" r ·  ... .,_, ,.,  r,., .,. ,_:, �- C ' · • ' t c b ., <. .  , i h.. . r., t.. .... �.. . u • . _ I...J ��· '- � (..:. v ..... c.. .... v ._ .J. -- ;;;;, j_ L0 L.,. � J t;,:; ,.._. ..J .._ t,... ..._, , • l. • J • 

I t  \'l i l 1  no t O kJ C rc� t c  ·,·ih c n  c t.�:rr2 ; l t  i s  i n.::; r<', :'. s c J  g r.:: ·i ua 1 1y .  C l ::. � e  
a rm" 1' l ' 1 ' �  o r "' ' ? r " la v  "' "' t" ll " l l "  :o r1 ·� O '" C "·- ' - ,, r· � , · r: t , . . . i +- "' 1---J o "'. r_, ·.L·'a �·- l· o n -�� l.> � - {.... .:,.. J. �"\ o..- \_... "' I , : : .  � . :_ ,  -- .) ., -. .._, t-' _._ Ll. \.' .._. t:; �J ,:: V o...) o I V ·_, i. J J ...,. 

ind i c .? l. O :::' r:-: � r: :f<� 1 1 2 1 1  s h o u l d  o p c· ra. t (·: . 0:-· e :::-·e :; c: Tf, 2 a nd TP, ]  re l a y  
c l o s c J  - o p c· i�.:� t l. o n  1 :-.d ::. c ::� t o :c m :'. r-·1:<:� :.1 " 3 ' � - s :1 0 u l d  O t) c :::··:J. t C' . 
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:A l l  c on t <t c t s  s h ou l cl b e; c ·:L c .:: :-. c=: r1 lJ C' l · � v.E c c J.: l.y . A c on t ::t c t 
b u 'f'l1 i '-· '-' · ".., .l, s!� l >i')j"· or' j·� r;·, ;" l  .L·' c· '.('" (· '>''· :"J' l': l·; r" -' l.r· c  , .  t· J · , ·'L c P U ' T• o <· .--, 'l't. lP. ' "" (' .,._ � ·  l J ..._. J / ' \,_. l.- '\ \._. . - V - •-' ..._. - "'- • '  . .  • \...,. � .,  ' ..._.. \. � I -� J � � 0J • .!. t"' 1 J '-· • .., \,.).,. ..._ ) , 
of a b r�c� �: J V c  r;!J. 'G t:: !"' l :� l f o l�. c J �� G. r1 J r1::, c c :1 L c-.. c t. s  i. ;J rt o t  re c crnnlC l1Cl e �j >  

-o e e C:t m: c  o f  t h e  c:J. n :._;C l" cd ' E- r ; ;: ; ·�: d :..'= i. t · �; ::.; r :• .:.t n V' 1 ' t j_ e: l e ;,; :L n  th <:: fc::. c c." 
of the s of t  s :L lv e :;. ·  e n: �:� l.l i u. ::  i L:pc. :i � · :i. n;_; t h e  c on t : , c t .  

Us e t he f o l lo•:: 1 :-J::;; p r0e: c d u ·c :· f o r· c a l l b ro t lng t h e  r e lay i f  t h e  
re l a �,r  ha s b e e n  tab: : � 1 2 p a. 1" t  fo r· rc p c'. � rs o r  t. h c  a d j us tt i !C n t s  h a v e  b e c l1 
d i s  t u �·b c d . Th i s  IJ roc c d u :c·c ::; h e; u ](1 n e t. b e  U �] c ci  u n l e s s  i t  l s  
appa re n t  tha t t h 2  1··� lo y  j_ s n o t  i :·1 p ri)p :: :r · 1;i o :r"� : :i. ns o rde r ('Se c 
11 Ac c ep t<:\nc e C h e c !.:- " ) .  

I .  I ns u la t i o n Te s t  

l .  P lace  j um�) e rs a c :r.-::) s �.:; & 1 1  d :l. od c s . 

2 .  ''C onne c t t e rmi n J.  J. s i n � ; o  f o  1 J. o\': i n 2�  t; roup s . 

G ro up 1 1 ,  1 0 , 2 0  
qroup 2 - 4 5 ' 
G roup 3 - 6 ,  '7 I 
G ro u p  lj 8 ,  9 
G ro up 5 1 1 ,  1 2 , 1 3 , 

- ,- 17 J. U , 
G ro up 6 - llt 15 • ) .Ji G roup 7 18 , J.Ci _., 

3 .  App ly 1000 v o l t s , Go C l:>f> f c:;," o n e  s c c o n ::'!  f r o: ;l G rm; o 5 t o  
G rouo E 11 f , rJ -1 "  r, ,-, , , t ' 1  \l :_l -l ' · "'  ' •  c· (,t'' e n �  f' -� -,1 ' " ' '  � E··· r· o t' '-1 • .J 0 .... I •. , .J .::_ .,_, ·,; . , . L• •' c. , . •  , •,! �- 0 - � - v • • ' ·  '- · •• \. L V  

from a ] } £;1'0 U p :-; , ct ::l e!  f }'O�I  [; J ' G' J:I t O  c r· O LJ.t') J  �: 6 no t e d  Cl 'b 0V8 . 

Dire � t i ona l Un i t  

B .  

Th e t� t:.: � c  � .. r� e a �"�j :-� �� �-� c : ·c·'�·: s h o u. 1 :1 b e  :: c �.-· "--:· ·;; t· c1 cl o ,.\J :-t u n t i 1  t. ��-:-· 2.� �· -. 
i s  a p p ro :, :ir::J. t c Jy . .0� ' : ;  c lE.: <=: rc- : :c c b c<.:: J c e: n i ',_. a nd t }1 .. � t o; =· �·· 
t h e  s ha. f t ·  b e.: n · i n ;_:; . Th e Up t-J e Y'  p i n  b c ::', ri r::_:; s h o u ld t h e .-, t 
s e c u re ly l b c l< ·::: c� . l n  p o s i t i on vl i t h  t h e  l o c k  n u t . 

The s p�ins t y p e  p rc J s u rc c l a � p  h o ld j �s t h e  s ta t 5 ona ry 
c o ntac t i n  r o ::-J i t ::. D :\ s h o u l d  no t b e  l o o s e ne d  t o  J:� :;. 1 : e  ns c (: .:.; s a r ,y 
ga p a d j u s t:: , ·:· L t �: . 1;J :L t h'  r:: ov i n:::; c o n t c:<. c t l n  t h ·2 o p e ne d  p o s i t :!.. o n , 
i . e . , a. r.2 :t n s t ri�; l: t h�: n ·J s t o p  o r-. b r i ci se , s c rC' '<I i n  s L :. t.: :L o:�.::. ��:. 
c onta c t. . u :1'L i l  b c: U 1 c o n � . 2. c Jc .::o j u s t r.l� : ; : c . 'l'h e n  s c r.:: :-: t h e  
s t ::t t i o :1?.ry c o n �ac t. a·.-:a y  f r or:1 t h e:  :::o '.· i rt,; c o : t t?.c t 3 t u .:-·ns f o r  
a C o t.t t - c � r � n C P  003 H 

, -::_ v uc.:. l '  ' .l.  • :..; • 
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E .  

' ' . 

Se re•. :  o u t  b o th Inas::.c U_ c p J •_, g s  l o e a t c ;:.l i n  t h s  f ron t p a r t  
o f  t ;·; c  c 1 c c t :r·o : .l::c [, l:.•.: t a �: :::·e; r.·· C, E1 p os ::-: lb l e . A p p J.y 5 a r. ; p ::: . 

. �. : .: n, ; :i. na l 6 6 D. L · : r( a nd !:: .-· 2 S U::··c v; i t.r-t h 5.[; l1 Y'8 [� ·i s t �. l1 2 C �· tc" r  ( '-> t  J. r:· <> < • ' - r) O(Y . ,., . . /. , . l t )  v o • •  "-> ' C � • O::. C 'Y' �V CO t J· e tl • f o  � --- � u ...... c. .. . , l, c. ' \.. ! ..._ , �-' J. .- �. , s; \ L• � .L v ....
... l ) v  �... .... -· ...__ .. ...::) �) J _ ,  

L .  : l' "' l c · o f'  t }· ..-, "Y". -"') ,...,., cl .(  " " '  ( ""' �  r· �� t· r-, ,� · 0'"� {- 't-. 0  } ::  'T f  c l' r1 o  r,c., .. ) -.-· <t • -' c},,� ' .  1.. ·" . o, o C.: -- -' •· ' 1 C J. I_; C • V v • j_ U � '-- - ' "-- '·' " V IJ � " f I o U d 'Co ,;·. C. .L V J.. '- " ) o 

Adj u s t the re � :L s t o r  ( 1oc 2 H.· :1  n e x t t o  t h e  u p p e r  t e rmina l s  
a nd m o u n t e d  a c ro s ;� t h e  r·,�· l .:� y  frd Jne ) u n t i l v o J. tmc· t. e r· rc a cl in£: 
l s  m i n :tmum . . It s h o u ld be J c :--� :::- than o . G  v o l t !:; . 

Jumpe r t e rrtt i n.?. l s  7 and 9 anc1 p ? E� �, 0 . 58 n r:·ip C l"'C S of' a . c  c u r·re n t  
i n  t e rm :l  na 1 6 o u t  t e rrn i t i::'. l 8 .  1\ d j  LW t t h e  s p  l ra l s p r ins b y  
ro ta. t i nt_; t h e  r. p rinr:; 2 cl j 1 1 �; t e r  v:b J c l l  1 �-. l o c ?. t c d on t h e  
unde rs ide o f  the b r i c.J cc u :: t ·U th e:: c or: t.2 e t s  j l1 f, t  c l o .::: c .  'l'h e  
s p r:l. ng t y pe c la r i·,p h o lcl :I.r. :: t h �.: ·  �; pr:Lns c: c: j u�� tc :r· s }·J o �� l d n o t  b e  
loos ened t. o r;:::J-::e tli e ac'J:i u�-;i_ ,;., :· ; -. t. , H c c l i 2 C 1 :  p :L cku.p !J t ir:.-::· .s  t o  
s e e  t b1  t t h e  c o n t ?  c t c l o s e �; '.-: :U:i J j_ n  • 5 5  - . 65 a li!) C re s  a n d  nn 
f r ic t i on is p re s e nt . 

Enerr, i z. c  rt:' L i y  1.:1 i t h  120 �: o l t �  D . c .  a c J.··o s .s t e rm:i. n::, J r:.  4 a nd 
5 a nr1 \'1 ·.L' t Y.. C) r, r;•�, .-:· ··�l' S (') lr> �- r. ' C l' r'Y''� � �- t' \ , y· ,., · · �· l-1 i- :-• Y ·1 ··1 ..L-' ·t

- "  ,1 �· (; 
....__.., 'li l J ,..., O.. l l t-" \.... .J.. . .. � . \.... $ • . . . . '-...- � o. v  • • V I,.-�'-- J ;...; ..... J.. . I  10 .. .  .::;1 ...,1 

a nd 8 ob s e :;·vJ n s  p o l2 �·.L ty & :?. i-' c� l-- i n t. c :r ·;-; :·· 1 s c h c- >·. :-:. t. i c . T h e:  
C u r..,r· ·· · ·- �- c: lJ () " ) c' l c·. r, ri V O } �. ; · -- - t-- '�-1 " ? O c  !'. j ·i l ' C: i '· h( · ., .-, l' U s �·. ;.·*'• "' c. . c .. .. ! u .._ .. '-."- . .�; . c . .  •. . ... �- . ..:_·· L ._• .... ) • • • . �o.J ... � .• L> • J • c.. . ...._ - t.· . l_ v � ..L .._ 

rea c t or ,  1 o c o. t c ci j_ n t h e:  f 'ro:1.t · �i -� s �.- c: 1·i �> v t: tr1 c c y li n J. c' r  u:·l i t ,  
unt i J '\..h E:  c or; tc c t s j L:. : t c J u s c  . · S e t  c n r:cc: t 1 t  f o r  3 . 0  <: l.!;:, f; G0°  
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l. A r rl l y  !''c: L. :l v o ::.. +: _:. � ::: lJ ·:: U: e e :1 re la y t c r: : �_ .:-:?. J s  J)� a !1d 15 
a nc1 c !-; :..· c :c 'l'l c o t·: t. a c t o �> 2 l'2 t i on . 

' l  

2 .  C h c- c l : r .:.-· f e rc,c c v o l t -:� ;:::; '2 c i rc u i t .  Th i s i s  d one by 
m':' n :3 U !:·· j � , ;_� v o 1 t:' [r e a C'. r ·.) .:J S  z e rv : r d i o d ;;  D7, 1 mounted i n  t h e \ 
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