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METHOD OP OPERATION 
‘ SENDER SELECTOR

ro r  Stuck Senders - To be used with S u b sc rib e rs  D i s t r i c t s ,  and O pera to r’s D ia l -  
i a g  D i s t r i c t s  - Panel Machine Switching System.

DEVELOPMENT

1 * PURPOSE OP CIRCUIT

This c i r c u i t  i s  used to find  d i s t r i c t  s e l e c to r s  which a re  h e ld  up by- 
s tuck  senders .

2 .  WOKE life EM ITS

This c i r c u i t  i s  adapted  for u se  in  o f f i c e s  where the  b a t t e r y  vo ltage  i s  
f ro m '45 to  50 v o l t s .

OPERATION

5 .  PRINCIPAL FUNCTIONS

5.1 To lo c a t e  a d i s t r i c t  s e l e c to r  a s s o c ia te d  w ith  a  stuck  sender.

3 .2  To t e s t  succeeding  d i s t r i c t s  a f t e r  s tuck  d i s t r i c t  has  been re le a se d
be fo re  c i r c u i t  i s  re s to re d  to norm al.

4. CONNECTi m  Z1R.CUIT,3

4.1 Any s tanda rd  S u b sc r ib e r ’ s Sender.

4.2 Any s tan d a rd  S u b sc r ib e r ’ s or O p era to r’ s D ia l in g  D i s t r i c t s .

DESCRIPTION OP OPERATION

5 . Upon rece iv in g  n o t i c e . o f  a s tu ck  sender from the sender m onito r ,  the
tro u b le  man o p e ra te s  a s t a r t  key a s s o c ia te d  w ith the group o f senders  in 
which the p a r t i c u l a r  sender, which i s  s tu c k ,  i s  lo c a te d .  The o p e ra t io n  of 
th i s  key  p la c e s  ground on a c i r c u i t  to the  (TO-1) and (TO-2) re la y s  which 
op e ra te  from b a t t t e r y  on t h e i r  w indings. The o p e ra t io n  of these  re la y s  
opens leads  to the  ( T - l ) ,  (T~2), (T -S ) , (T -4 ) ,  and (T-5) r e l a y s ,  in su r in g  
th e i r  re le a s e  in  case any o f them happen to be o pe ra ted . The o p e ra tion  
of th e  s t a r t  key a lso  c lo ses  a c i r c u i t  from ground through the break 
con tac t  o f  the (3 —1) r e l a y  and make contact- of the  ( dt) key to b a t te r y  
th ru  the  winding of . th e  (3T-X) r e l a y ,  and s e l e c to r  lamp 1 in  s e r ie s  with toe 
240 ohm r e s i s t a n c e .  The (ST-1) re la y  o p e ra te s  and locks th ru  i t s  make 
co n tac t  to  ground a t  th e  normal ( S - l )  r e la y  w iring) ore c o n t in u i ty
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M.BIBOD OF uPERATIJN 
SElIDEn Sil..EC'l'OR 

~ For Stuck Senders - To be used ,~1 • .._i. su~scr1·•-ers n· t · d r,.,., 
I •· wJ .u v 1s r1cts, an ~¥erator•s Dial-
'r ing Districts - Panel l\iia.cbine Switching Sys tern, 

) 
DEVEwPifB~ 

1. PURPOSE ,W CIEC;UI'l' 

This circuit is used to find dis~ri~t selectors which are held up by 
stuck sonders. 

2, l'/O!i'.K nn LIMITS 

This Circuit is ad.aPted for u.se in offices where the battery voltage is 
from·45 to 50 volts. 

OPERATION 

3. PRINCIPAL l!1JNCT IOI'ill 

3.1 To locate a district selector asaociated with a stuck sender, 

3,2 To test succeeding districts after stuclc district has beEn released 

before circuit is restored to normal. 

4, CONNECTHG _;::In.CU.!_TS 

4,1 Axly standard 5ubs~riber's ~ender. 

4.2 Any standard Subscriber's or Operator's Dialing Districts, 

D'ESCPIPTIOE OF· OPE:FA.TION 

5. Upon rccei ving notice of a stuck sender from the s snder monitor, the 

trouble man opere.tes a start key associated with th~ group of senders in 

which tl1~ particular sender, \"lhich is stuck, is located. The operation of 

this key places ground. on a circuit to the (T•)-1) and (TC>-2) relays which 

operate from battt-,1·y on their windings, The operation of these relays 

opens leads to the (T-1), (T-2 ), (T-3), (T-4), and (T-5) relays, insuring 

their release in case an;y of them happen to be operated. The operation 

of the start key also closes a circuit from tTound through the break 

contact of ti.1e (S-1) relay a..""ld ma.1<e contact of the (::i'T) key to battery 

thru the winding of the ( o'T-J.) _r€l2.y, and seloctor la..up 1 in series with the 

2~0 ohm resistance. Ti.-.e (ST-!) relay operates and. locks thru its malte 

contact to ground at the normal ( S-1) relay f' ~• wiring) or c.:ontinui ty 
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co n tac ts  o f  the ( ST-2) r e la y ,  normal ( S-2 ) r e l a y  to ground. S e le c to r  lamp 1 
l i g h t s  as a  s ig n a l  th a t  the f i r s t  s e le c to r  i s  now be in g  used. When the 
s t a r t  key is  r e le a s e d ,  ground i s  c losed  thru the break  c o n tac ts  o f  the  keys, 
make con tac t  o f  the (ST-1) r e la y ,  b reak  con tac t  of the s e l e c to r  magnet, 
winding of the (KD-lj re lay  to  b a t t e r y  and the  (TO-1) and (TO-2 ) re la y s  
r e l e a s e .  The (MD-1) r e l a y  opera tes  and connects ground th ru  i t s  make- 
c o n tac t  o p e ra t in g  the s e le c to r  magnet. The o p e ra t io n  o f  the magnet opens 
the  c i r c u i t  t h r u  the  winding o f  the (HD-1) r e l a y  which re le a se *  and r e ­
moves the ground from the winding o f  the  magnet. The re le a s e  of the  magnet 
advances the s e le c to r  to term inal 1 and again  c loses  the  c i r c u i t  th ru  the 
winding of the (HD-1) r e la y ,  re p e a t in g  th e  o p e ra t io n  as b e fo re .  The c i r c u i t  
continues to fu n c tio n  in  t h i s  way, advancing the s e le c to r  s tep  by s tep  
u n t i l  a grounded term inal i s  encountered in  the group a s s o c ia te d  with the 
p a r t i c u l a r  key  depressed .

6 • TERMINAL SELECTED

'Then a grounded te rm ina l i s  found, a  c i r c u i t  i s  e s ta b l i s h e d  th ru  the 
s e le c to r  b rush , and the c o n tac ts  o f  the  (TO-1) or (TO-2) r e la y  to b a t te r y  
th ru  the winding o f  the (T) r e la y  corresponding to the  s e le c to r  bank 
in  which the grounded terminal i s  lo c a te d .  The (T) r e l a y  o p e ra tes  and 
connects ground from the  (ST) Leys th ru  the  make co n tac ts  of the  (ST) r e ­
la y  which i s  opera ted  a t  th a t  tim e, to  b a t t e r y  th ru  the winding o f  an. (MD) 
re la y .  This holds th e  (MD) re la y  o p e ra ted ,  and ground from the  make con­
t a c t  o f  the (MD) r e l a y  holds the corresponding s e le c to r  magnet opera ted , 
p reven ting  th e  s e le c to r  from advancing. The (MD) re la y s  a re  slow in 
r e le a s in g  to  allow  th e  (Tj r e l a y  s u f f i c i e n t  time to  o p era te  b e fo re  the 
s e le c to r  magnet can r e l e a s e ,  and advance the  s e le c to r  to th e  nex t p o s i t io n .  
The o pe ra tion  o f  the  (T) r e la y  a lso  c lo ses  ground th ru  an. E lamp brush  and 
term inal of a rc  6 of the a s s o c ia te d  s e l e c to r  to b a t t e r y  th r u  the  co r­
responding (T) lamp.’ The number o f  the s e le c to r  i s  in d ic a te d  by the 
s e le c to r  lamp, the bank of the s e le c to r  by the (E) lamp, and the term inal 
by the  (T) lamp.

7. TEmNAL CLEARED

'•Then the ground has been removed from the te rm in a l ,  the  (T) re lay  
is  re le a s e d ,  e x t in g u ish in g  the (T) and (K) lamps and re le a s in g  the (MD) r ^ -  
l a y .  The re le a s e  of the (MD) r e l a y  removes the  ground from the  s e le c to r  
magnet, which r e le a s e s  and advances the s e le c to r  to the next te rm in a l .
Ground from the s t a r t  keys through th e  co n tac ts  o f  the (ST) r e la y  and tne 
magnet aga in  op e ra tes  the (MD) r e l a y ,  and the s e l e c to r  s t a r t s  hun ting  
u n t i l  another ground i s  found, or te rm ina l 21 o f  the- s e l e c to r  reached.

8. TRAM5FSR TO SECOHD SELECTOR

vpnen te rm in a l 21 is  reached a c i r c u i t  i s  c losed  from ground a t  the 
normal s t a r t  keys, through te rm ina l 21 and the  b rush  of s e le c to r  
bank 1 , co n tac ts  of the (Tu-1) r e la y ,  to b a t te ry  through the winding 
o f  the  (T - l ) re la y .  The (T - l)  re lay  opera tes  and connects ground

( 3 ?.ages) Page ,,'j2 • 

I8sue 3 ~ BT-50131~. 
May 14, .1923. 
:Replacing all previous iss1.ies. 

c~ntacts of the ( ST-2) relay, normal ( S-2) relay to ground.. .Sel ectoi· la;:np l 
lights as a signal that the fi.rst selector is nov.• being used. \~hen the 
start key is released, ground is closed thru the break contacts of the ke.ys. 
maks contact of the ( ST-1) relB,y, break con ta.ct of the selector magiet, 
i.;tnclinG of th0 Om-1 J r_olay to bMtery and the ( To-i J and ( T0-2) r.::le.ys 
release. The (1ID-l) relay oper~tos ;:>,nd connects ground thru its ma.ks 
contact opera.ting t:·.e selector magnet. Tho 01)eration of the me,gn<:t ope~1s 
the circuit thru the ,,inding of the (Im-1) rday y,hich release:; and re-
moves the gro·und from the windi11g of the magnet. The rcfrase of the ma,,,me-t 
advances the· selector to tnminal l and again closes ·the circuit thru tho 
winding of the (ED-1 J relay, repeating the operation as before. The circuit. 
continues to function in this way, advancing the selector step by step 
until a groum".ed te:nninal is encountered in the group associated. wHh tl'ie 
particular key depressed. 

6. T:EP.YINAL Sfil,E(;'I'ED 

When a grounded terminal is found, a circuit is established thru the 
selector brush, &.nd tbe contacts of the (T0-1) or ('.l.'0-2} relay to battery 
thru the winding of the (T) relay corresponding to the selector bank . 
in which the grounded terminal is lo.cated. ,'I'he ( T) relay operates and 
connects ground from the (ST) !;.eys thru the t~ake contacts of the {ST) re­
lay vhich is operated at that time, to battery thru the wind.ing of c::IXl (ivIDJ 
relay. This holds the {ND) relay opere.ted, and ground from tl1e mak3 con­
tact of the (MD) relay holds the corresponding selector magnet opere.ted, 
preventing the selecto:c from a.dvancing. Tho (MD) relays are slow in 
releasing to allow the (Tl reley sufficient ~ime to operate.before the 
selector magnet can release, and advance the selector to the ne:i~t position. 
The op 'lration of the {T) relay also closes ground thru an f. lamp brush an~ 
tennina.l of [:.TC 6 of the associated selecto:.· to battery tl1ru the cor­
responding ( T) la.m-2.· The number of the selector is indicated by the 
selector lamp, the bank of the selector by the {R) lamp, and ~he terminal 
by the (T) lamp. 

7 • 'I'ERJ IN.AI, C;LEARBD 

1'Jhen the ground has been removed from the terminal, the {Tl rel a:,, 
is :released, extinguishing the {T) and (·R) la.ilps and releasing the (ED) rP­

lay. The :release of the (MD) relay remove-s the grounc. from the s~l_ector 
magnet, which releases and advances the selector to the next terminal. .. 
Ground from th€ start keys through the contacts of the (ST) relay and thE' • 

magnet a.gain operates the {ilill) relay, and the selector starts htm,ting 
until another ground is found or teiminal 21 of the selector reacned. 

e. TRA1'TSF'8R TO Sc!!COHD SELroTOfl 

·w11en terminal 21 is reached. a circuit is closed from ground at the 
no:rrr,81 sta.:rt keys, t°:'rough t('rminal 21 ~.na. the brush of SPlector 
bailk 1, contacts of the {T0-l) re:ay, to battery through the winding 
of the (T-1) relay. The (T-1") relay Qperates and connects .ground 
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tnrough the  break  c c n ta c ts  of (ST] keys through make co n tac t  o f  the 
(T-I ] r e l a y  (B -l)  lamp, b ru sh  end term inal $21 o f  s e l e c to r  bank 6, to 
b a t t e r y  through the winding o f  the (S—1) r e la y ,  o p e ra t in g  the (3-1] 
r e l a y ^  The ground through the o th e r  make c o n ta c t  o f  the (T-l ] re la y  
ano. make c o n tac t  of the  (ST-1] r e l a y  and the  winding o f  the (MD-1 ] r e ­
la y ,  holds th e  (MD~1 ] r e l a y  opera ted , which in  tu rn  ho lds  the s e le c to r  
magnet o pera ted , p re v e n t in g  the s e l e c t o r  from advancing. The ( ST-1] 
r e l a y  i s  he ld  opera ted  to ground a t  the  normal (3-2} r e l a y ,  the  ( S - l } 
r e l a y  opera ted  connects  ground through, i t s  make c o n ta c t ,  co n tac ts  of. the 
(ST-1] r e la y ,  winding o f  the  (ST-2] r e la y  and the  s e le c to r  lamp 2 ,  to 
b a t t e r y  o p e ra t in g  the  (ST-2] r e l a y  and l i g h t in g  the  lamp. The (ST-2] 
r e la y  locks  through  i t s  make c o n ta c t3 break  co n tac t  o f  the (ST-3] r e la y  
to ground through the  c o n tac ts  o f  the  (S-3] r e l a y ,  r e l e a s in g  the .(S T -1 ] 
r e l a y ,  r e le a s in g  the (ST-1] r e l a y .  The (ST-1] r e la y  r e le a s e d ,  opens the 
c i r c u i t  through the  (ID-1] r e la y ,  which a ls o  re le a s e s  and d isconnec ts  
ground from tho s e l e c to r  magnet# The magnet r e le a s e d ,  advances s e le c to :
1 to i t s  normal p o s i t io n  re le a s in g  the  (S - l ]  and (T - l j  r e la y s  and e x t in ­
gu ish in g  s e le c to r  lamp y l . Ground from the  (ST) keys, through the con­
t a c t s  o f  th e  (ST-2) r e l a y  and tho  s e le c to r  magnet 2 o p e ra tes  the (MD-2 ) 
r e l a y  which connects ground to the  magnet. The magnet o p e ra tes  opening 
the  c i r c u i t  through the  (MD-2) r e la y ,  which r e le a s e s ,  opening the c i r c u i t  
through th e  magnet. The magnet r e le a s e s ,  advancing the s e l e c to r  brushes 
to p o s i t io n  1, and the h u n t in g  i s  rep ea ted  as fo r  s e l e c to r  1.

9 . ' TRANSFER TO THIRD SELECTOR

The o p e ra t io n  o f  the c i r c u i t  fo r t r a n s f e r r i n g  from s e l e c t o r  y2 to 
#3, i s  the  same as from s e le c to r  #1 to  #2, and when a grounded term inal 
i s  found the t r a n s f e r  takes  p la ce  a f t e r  the  ground has been removed.
I f  i t  i s  n e ce s sa ry  to  t e s t  the  remaining te rm in a ls ,  be fo re  c le a r in g  the  
f i r s t  ground, o p e ra t io n  of the  s t a r t  key w i l l  remove the  ground from the 
(MD) r e l a y ,  and the  s e l e c to r  w i l l  advance to the n ex t  te rm inal and r e ­
sume h u n t in g .  The SC leads  from the  senders a re  grounded momentarily 
in  normal o p e ra t io n  of a premature- r e le a s e  and the stuck sender s e le c to r  
may s tep  momentarily on such a te rm ina l bu t u n le ss  the  ground i s  perman­
e n t ,  the  s e l e c to r  w i l l  pause and then resume i t s  h u n ting  u n t i l  a p e r ­
manent ground i s  encountered.

1 0 . RESTORING TO NORMAL

When te rm ina l 21 of the l a s t  s e l e c to r  i s  reached, the  (T - l)  re la y  
o p e ra te s  op e ra t in g  the (3 -1 ) ,  (3-2 ) or (S-3) r e l a y  as in  paragraph 8. 
Under t h i s  c o n d it io n  the  o pe ra tion  of the ( S - l ) ,  (3-2) or (3-3) r e le a s e s  
the (S T -1) , (ST-2) or (ST-3) s in ce  no h o ld in g  ground i s  p rovided  as in  
p a rag rap h  8. The r e l e a s e  o f  the  (3T-1), (ST-2) o r  (ST-3) r e la y  ue -en -  
e rg iz e s  the  s tep p in g  magnet s te p p in g  the s e l e c to r  to te rm ina l 22, r e ­
l e a s in g  th e  (T - l )  amid ( S - l ) ,  (S-2 ) o r  (S-3) r e la y s  and ex tin g u ish in g  the 
lamp r e s to r in g  th e  c i r c u i t  to norm al.
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through the break ccntacts of (ST) keys through make contact of the 
_{'l'-1 J :.elay {P.-1) lamp, brush 2.nd tE:rmine.l {~l of selector bank 6, to 
battery through the winding of the (S-1) relay, operating the {S-1) 
re~2-~··_ Th0 gTound through the othor make contact of the? (T-1) relay 
anv. :na.K:e contact of the ( ST-1) relay and the r-.inding of the (}:iD-1 J re­
lay, holds the (l',ill-1) r€12.y operated, v•,hic,1 in turn holds the selector 
magnet operated, preventing the selector from advancing. The {3T-l) 
relay is held operated to ground at the normal ( S-2 ) relay, the· { S-1 J 

relay operated connects ground throu§1 its make contact, contacts of. thG 
(ST-1) relay, i:-1inding of the (ST-2) relay and the selector lamp 2, to 
battery operating the {ST-2) relay and lighting the lamp. Tl1G (ST-2 J 
relay J.,..icks through its make conte.ct? brce.lt contact of the {ST-3) r.:lay 
to ground through the contacts of the (S-3) rel~y, rdcasing tho. (ST-1) 
relay, releasing the {ST-1) relay. The (ST-1) relay released, opens the 
circuit through thG (JID-1) relay, ¥hich also releases and disconnects 
ground from th0 selector l!lagnet.. Th€ magnet released, advances selecto: 
1 to its normal position releasing the (S-1) and {T-1) relays and. extir,,­
guishing selector lamp ,;,\l. Grou..1d from the (ST) lr:eys, throu 5h the con­
tacts of the (ST-2) relay and tho selector magnet 2 operate:s the {~ED-2) 
relay ;;hich connects ground to the magnet. The magn0t operates opening 
the circuit thrcugh tht:' {}'iD-:2) relay, which releases, opening the circuit 
through the magnet. Th€ magnet releases, advancing the selector brush.:>s 
to position 1, and the hunting is rz.peated as for selector 1. 

9 • • ~SFER TO THIRD st1.:mCTOR 

The operation of the circuit for tra.r.sf•:rring from selector :;,'2 to 
ift3, is the same as from selector 1,~l to 4fa2, and when a grounded terminal 
is found the tra.."sfer takes place after the ground has been removed. 
If it is necessary to test the remaining terminals, before clearing the 
first ground, operation of the start key will remove the ground from the 
(iID) relay, and the selector will advance to the next terminal a.nd re­
sume hunting. The SC leads from the senders are grounded momentarily 
in norrnal operation of a premature· release and the stuck sender scl0ctor 
may step mom2ntarily on such a terminal but u..~less the ground is perm:lli­
ent, the selector v.ill pause and. then resume· its hunting until a. per­
manent ground is encounter.ea.. 

10. EESTOE,J]1G TO NO~:i\~A1, 

\".lhcn terminal 21 of the last selector is reached, foe {T-1) relay 
op0rates opi?rating the { 3-1). ( S-2) or ( S-3) r,,-lay as in pare.graph 8. 
Uuder this condition the operation of the (S-1), {S--2) or {S-3) releases 
the {ST-1), ( ST-2 ) or ( ST_3) since no holding ground is provided as in 
pa.ragrc?.ph 8. Tbe release of tha (3T-l ), (ST--2) or {ST-3) relay de-ei1-
ergiz&s the stepping ma€Jlet steppi:,1g the selector to tenninal 22,_re­
leasing the (T-1) a.nd (S-J.), (S-2) or (8-Z-) rele.ys and e~~tin5u.ishmg the 
la.mp restoring th€ circc1.it to normal. 
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