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is s u e s .

This Method o f O peration  was Prepared from Issu e  16 o f Drawing T-501319.

MET TDD CF OPERATION 
D is t r ic t  b inder C irc u it  -  To be used w ith S u b sc r ib e r’ s D is t r ic t s  and Oper­
a to r ’ s D ia ling  D is t r i c t s  -  Panel System

DEVELOPMENT

1* PURPOSE OF CIRCUIT

This c i r c u i t  i s  used to  find d i s t r i c t  s e le c to r s  which are held  up 
due to  stuck  sen d e rs .

2 . WORKING LIMITS

None.

operation

3 . principal  FUNCTIONS

The p r in c ip a l  fu n c tio n s  are  as fo llo w s:

3 .1  Gives ex ac t lo c a tio n  o f stuck  sen d e rs .

3 .2  Finds d i s t r i c t  s e le c to rs  which a re  s tu ck .

3 .3  In d ic a te s  s e le c to rs  which a re  in  u se .

4 . CONNECTING CIRCUITS

4 .1  Any s tan d a rd  sender.

4 .2  Any standard  su b sc r ib e rs ’ o r  o p e ra to rs ’ d ia l in g  d i s t r i c t s .  

DESCRIPTION OF OPERATION

5# ^  J he °^e ra t io n  o f  a s t a r t  key connects  ground through th e  windings o f
the (TO-1) and (TO-2) re la y s  to  b a t te r y  o p era tin g  both  re la y s . The" 
o p e ra tio n  o f th e  (TO-1) and (TO-2) r e la y s  opens th e  le ad s  to  the  wind­
ings o f th e  (T) re la y s  to  in su re  th e  re le a s e  o f any (T) re la y  which was 
opera ted  during  the  t e s t .  The o p e ra tio n  of the  s t a r t  key a lso  c lo se s  a 
c i r c u i t  from ground through th e  break co n tac t of th e  (KC) re la y  and make 
co n tac t o f th e  (ST) key, to  b a t te ry  through th e  winding o f the (ST-1) 
r e la y ,  and s e le c to r  lamp 1 in  s e r ie s  w ith  the 240 ohm re s is ta n c e .  The 

re la y  o p e ra te s  add locks th rough  i t s  make co n tac t to  ground th ru
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th e  break co n tac t of th e  (S - l)  r e la y  (E w iring) or in  s e r ie s  w ith th e  
winding o f the (KC) r e la y ,  (D w iring) and the  s e le c to r  lamp 1 l ig h t s  as 
a s ig n a l  th a t  th e  f i r s t  s e le c to r  i s  now being u sed . When the s t a r t  key 
i s  re le a s e d , th e  s h o r t - c i r c u i t  i s  removed from th e  (KC) r e la y ,  which 
o p e ra te s  in  s e r ie s  w ith  th e  (ST-1) r e la y ,  and ground i s  c lo sed  through 
th e  break  c o n tac ts  o f th e  s t a r t  keys make c o n tac t o f the (ST-1) r e la y ,  
break co n tac t o f  the  s e le c to r  magnet, and winding o f th e  (MD-1) re la y  
to  b a t te r y ,  o p e ra tin g  th e  (MD-1) r e la y .  The (KC) re la y  o p e ra ted , r e ­
moved ground from the s t a r t  keys, th e reb y  p reven ting  a second s e le c to r  
c i r c u i t  from fu n c tio n in g , in  case the  second s t a r t  key is  op era ted  be­
fo re  tb e  f i r s t  s e le c to r  c i r c u i t  has re tu rn ed  to  norm al. The (MD-1) r e ­
la y  o p e ra ted , connects ground through i t s  make co n tac t o p e ra tin g  the  
s e le c to r  magnet. The o p e ra tio n  o f the  magnet opens the c i r c u i t  th rough 
th e  winding of th e  (MD-1) re la y  which re le a s e s  and removes the  ground 
from th e  winding o f the magnet. The re le a s e  o f the  magnet advances the  
s e le c to r  to  te rm in a l 1 and again c lo se s  the  c i r c u i t  through th e  winding 
o f th e  (MD-1) r e la y ,  re p e a tin g  th e  o p e ra tio n  as b e fo re . The c i r c u i t  
con tin u es  to  fu n c tio n  in  th i s  way, advancing the s e le c to r  s te p  by s te p  
u n t i l  te rm in a l 21 i s  reach ed , o r u n t i l  a grounded te rm in a l i s  encountered  
in  the group a sso c ia te d  w ith the  p a r t ic u la r  key depressed . I f  te rm in a l 
21 i s  reached , a c i r c u i t  i s  c lo sed  from ground through te rm in a l 21 and 
the  b rush  o f  s e le c to r  bank 1 , c o n ta c ts  o f th e  (TO-1) r e la y ,  to  b a t te r y  
th rough the  winding o f th e  (T -l)  r e la y .  The (T -l)  re la y  o p e ra te s  and 
connects ground through th e  break c o n ta c ts  o f (ST) keys through the  ma«ve 
co n tac t o f th e  (T -l)  r e l a y ,  (R -l) lamp, brush and c o n tac ts  21 o f  s e le c ­
to r  bank 6, to b a t te ry  through th e  winding o f the  (S - l)  r e la y ,  o p e ra tin g  
the  (S - l)  r e la y .  The ground through the o th e r make c o n tac t o f  th e  (T -l) 
r e la y  and make co n tac t o f the  (ST-1) r e la y  and the  winding of the  (MD-1) 
r e la y ,  ho lds th e  (MD-1) r e la y  o p e ra te d , which in  tu rn  holds th e  s e le c to r  
magnet o p e ra te d , p reven ting  the s e le c to r  from advancing . The o p e ra tio n  
o f the  (S - l)  r e la y  re le a s e s  th e  (ST-1) re la y  and ex tin g u ish es  lamp 1 i f  
(X) w iring  is  u sed . I f  (a) and (Y) w iring  is  used the  (S -l)  r e la y  oper­
a te d , o p e ra te s  th e  (ST-2) r e la y  and l ig h t s  lamp 2 . The (ST-2) r e la y  
o p e ra ted , r e le a s e s  the (ST—1) r e la y ,  e x tin g u ish e s  lamp 1 and lo ck s  to 
ground through i t s  make c o n ta c t, break  c o n tac t of th e  succeeding (ii^) 
and (S) re la y s  and winding o f th e  (KC) r e la y .  The (ST-1) r e la y  r e ­
le a s e d , opens th e  c i r c u i t  th rough the  (MD-1) re la y  which a lso  re le a s e s  
wnd d isco n n ec ts  ground from th e  s e le c to r  magnet. The magnet r e le a s e s ,  
advancing s e le c to r  1 to  i t s  normal p o s i t io n  where the (S—1) r e la y  a lso  
r e le a s e s .  Ground from th e  (ST) k eys, through th e  c o n tac ts  o f th e  
(ST-2) r e la y  and the s e le c to r  magnet 2 o p e ra te s  the (MD-2) re la y  which 
connects ground to  the  magnet. The magnet o p e ra te s , opening th e  c i r ­
c u it  through th e  (MD-2) re la y  which r e le a s e s ,  opening th e  c i r c u i t  
th rough th e  magnet. The magnet r e le a s e s ,  advancing the  s e le c to r  
brushes to  p o s i t io n  1 , and the hun ting  i s  re p ea ted  as  fo r  s e le c to r  lo
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When a grounded te rm in a l i s  found, a c i r c u i t  i s  e s ta b lish e d  through 
the s e le c to r  b ru sh , and the  c o n tac ts  of th e  (T0-1) o r (TO-2) r e la y  to  
b a t te ry  through the  winding o f the  (T) re la y  corresponding  to  th e  se ­
le c to r  bank in  which th e  grounded te rm in a l is  lo c a te d . The (T) re la y  
o p e ra te s  and connects ground from the (ST) keys through the  make con­
ta c t s  o f  the  (ST) re la y  which is  opera ted  a t  th a t  tim e , to  b a t te r y  
through the  winding o f  the (MD) re la y .  This holds the (md) re la y  oper­
a te d , and ground from th e  make co n tac t o f the  (MD) re la y  holds th e  
corresponding s e le c to r  magnet o p era ted , p reven ting  tn e  s e le c to r  from 
advancing. The (MD) re la y s  are slow in  re le a s in g  to  allow the (T) r e ­
lay  s u f f ic ie n t  tim e to  o p e ra te  befo re  th e  s e le c to r  magnet can r e l e a s e 9 
and advance th e  s e le c to r  to  the  next p o s i t io n .  The o p e ra tio n  of the  
(T) re la y  a lso  c lo se s  ground through th e  (R) lamp brush  and a rc  6 o f 
the  a sso c ia te d  s e le c to r  to  b a tte ry  th rcu^a  th e  co rresponding  (T) lamp. 
The lamps l ig h t  in d ic a tin g  the group and number o f  the  grounded (SC) 
le a d . The number of the s e le c to r  i s  in d ic a te d  by th e  s e le c to r  lamp, 
the  bank of th e  s e le c to r  by the  (R) lamp, and the te rm in a l by the  (T) 
lamp. When th e  ground has been removed from the  te rm in a l the  (T) r e ­
lay  i s  r e le a s e d , ex tin g u ish in g  the (T) and (R) lam ps and re le a s in g  the  
(MD) r e la y .  The re le a s e  o f  the  (MD) re la y  removes the  ground from th e  
s e le c to r  magnet, which re le a s e s  and advances the  s e le c to r  to  th e  next 
p o s i t io n .  Ground from the s t a r t  keys through th e  c o n ta c ts  o f th e  (ST) 
re la y  and the magnet again  o p e ra te s  the (MD) r e la y ,  and the s e le c to r  
s t a r t s  hunting u n t i l  ano ther ground is  found on te rm in a l 21 of th e  se­
le c to r  reached . A permanent ground on th e  21st te rm in a l o f s e le c to r  
bank, o p e ra tes  th e  (T -l)  r e la y .  The c i r c u i t  from t h i s  po in t on func­
t io n s  as p rev io u s ly  described  under paragraph 5.

The o p e ra tio n  o f the c i r c u i t  fo r  t r a n s f e r r in g  from s e le c to r  2, to  
3 , and f ra n  s e le c to r  3 to  4 i s  th e  same as from s e le c to r  1 to  2, and 
when th e  grounded te rm in a l i s  found in  the  f i r s t  s e le c t io n ,  th e  t r a n s ­
f e r  tak es  p lace  a f t e r  the  ground has been removed. I f  i t  i s  necessary  
to  t e s t  the rem ain ing  te rm in a ls , befo re  c le a r in g  th e  f i r s t  ground, 
o p e ra tio n  o f th e  s t a r t  key w il l  remove th e  ground from the  (MD) re la y ,  
and th e  s e le c to r  w i l l  advance to  the  next p o s i t io n  and resume h u n tin g . 
The (SC) lead s  from th e  senders a re  grounded m om entarily in  normal 
o p e ra tio n  and th e  s tu ck  sender s e le c to r  may s to p  m om entarily on such a 
te rm in a l b u t 'u n le s s  the  ground i s  permanent ,* the  s e le c to r  w il l  ju s t  
pause and then resume i t s  hun ting  u n t i l  a permanent ground i s  en­
countered •

When te rm in a l 21 o f th e  l a s t  s e le c to r  i s  reach ed , the (Tl) re la y  
o p e ra tes  o p e ra tin g  the  ( s )  r e la y  as in  paragraph 5.  Under th i s  condi­
t io n  th e  o p e ra tio n  o f the (S) r e la y  re le a s e s  th e  a sso c ia te d  (ST) re la y
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s in ce  no hold ing  ground i s  provided as in  paragraph 5. The re le a s e  o f  
th e  (ST) re la y  d e -en e rg ize s  the  a sso c ia te d  s tep p in g  magnet s tep p in g  
the  s e le c to r  to  te rm in a l 22, re le a s in g  the (T -l)  and (S) r e la y ,  ex­
tin g u ish in g  the lamp and re s to r in g  the  c i r c u i t  to  normal*

ENG. 
E .L .F . 
12-7-31 
3«A.S.

CHK’D. ELF APP* D. a . PENROD 
S. C * E.
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3301 T est *0031 amp- T est .0020 amp.
(T~l to  T-5) R eadj. .0029 amp. R eadj. .0022 amp.

Through re la y  wdg* 
) P est .031 amp*

Readj* *018 amp. 
Through p a r a l le l  
combination*
P est .107 amp. 
R eadj. .062 amp.

(Through re la y  wdg* 
Test *001 amp* 
R eadj. *002 amp* 
Through p a r a l l e l  
com bination.
T est *0034 amp* 
R eadj. .0069 amp.

EG 30 Through re la y  wdg. 
Test *030 amp* 
R eadj. *016 amp. 
Through p a r a l le l  
combination*
T est .103 amp* 
R eadj. .055 amp.

Through re la y  wdg* 
T est *0028 amp* 
Readj* *003 amp. 
Through p a r a l le l  
com bination!
Test *0096 amp* 
R eadj. *0103 amp*

23935 T est *021 amp.
(MD-1) (M3>-2) Readj* *020 amp.
(MR-3)
211022 Through re lay  wdg.
(ST-2) T est *032 amp.

Readj* *021 amp*
Through p a r a l le l  
com bination.
T est *110 amp*

- Readj* *073 amp.

T est *0009 amp* 
R eadj. .001 amp.

Through re la y  wdg* 
Test .0028 amp* 
Read,). *003 amp* 
Through p a r a l le l  
combination*
T est *0096 amp. 
Readj. *0103 amp.

21216
(T0~2)

Through re la y  wdg* 
R eadj. .007 amp* 
Through p a r a l le l  
com inafelon.
Teat *029 amp. 
R eadj. *015 amp.

Through re la y  winding 
Re a d j  s .0047 amp® 
Through p a r a l le l  
combi n a tio n .
T est *0092 amp* 
Readj. .0099 amp.

21393 (S~l) Test *016 amp.
(S-2) (2*3) R eadj. .0072 amp.

T est .0046 amp. 
Re ad  j . • 0049 amp*

21463 Through re la y  wdg*
(T0~1) Readj* .016 amp» Readj* .012 amp.

Through p a r a l le l
com bination.
Test .040 amp* T est .022 amp.
R eadj. .036 amp. R eadj, .024 amp.
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Te st .ooz1 amp. 
Readj •• 0029 amp. 

Through re lay wdg. 
Test .031 amp. 
Readj •• 01e amp. 
Through parallel 
con:bioation. 
Te st .107 ampo 
Readj •• 062 amp. 

Th~ough relay wdg. 
T6st 0030 amp. 
~eadj~ .016 amp. 
Through r:arallel 
combinat.:\.0n .. 
Tes~ .l03 amp. 
Beadj, .055 amp. 

~est .. 0.?.l amp. 
B.eadj. .020 amp. 

Through rel~- ,,1dg. 
Teat .032 amp. 
Readj •• 021 amp. 
Through y.arallel 
co.niJination. 
Te st .J.lo amp. 
Readj •• 073 amp. 

~brough relay wdg. 
- Readj. ~oo? air.p. 

Through par3llel 
co~ 1:nation. 
Test .029 amp. 
Readj. .015 amp. 

Te st .018 amp. 
Readj •• 0072 amp. 

Through relay wdg. 
Eeadj •• 018 amp> 
Through para.l le l 
combination, 
Te ot • 040 amp. 
.Re:;,-dj. ,036 amp. 

Test ,0020 amp • 
.Readj •• 0022 amp. 

Through relay winding 
Readj, .0047 amp~ 
rhrough parallel 
ool!'.H natl on, 
Test .0092 ampe 
Re adj. • 0::l99 amp. 

Test .0046 amp. 
Readj •• 0049 amp. • 

Readj. .012 a?nP• 

Test .022 atp • 
Rcadj. o:J21'~ au1p. 
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Through relay .vdg. 
Test .001 amp. 
Readj •• 002 amp. 
Through :parallel 
oo?r.b ination. 
?!est .0034 amp. 
Readj •• 0069 amp • 

Through relay wdg. 
Te st • 0028 amp • 
BeadJ •• 003 ~P• 
Through parallel 
combinationi 
Test .0096 amp. 
Beadj •.• 0103· amp • 

.. 0009 amp. 
.001 amp. 

Through relay wd.g. 
Test .ooie amp. 
Reaaj •• on3·aznp. 
Th~OQgh parallel 
comblnatjon. 
Test .0096 amp. 
aeadj .• 0103 amp. 


