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J:i'or Stuck Senders - To be used wi tr;. Subscr1·bers D1·str1·~ts, · 
· 1 )) · - and. DpfJrator's Dial-
11g .I istricts Panel Machine Switchi.ng System .. 

DEVRL0PN:-2NT 

1 • PUF:P osn o:B" crncu IT 

This circuit is used to find di stri0t sd ectors which are held Uj_J by 
stuck senders. 

2 • WOBl( nn I ,IMITS 

This ci :rcui t is acl2,pted for use in of.fices where the battery voltage is 
from·45 to 50 volts. 

DPERATIO:[ 

3. PPJNCIPAL N.il'TCTIO_NS 

3.1 To locate a district selEctor associated •with a stuck sender. 

3.2. To test succeeding districts afte:r stuclt district has bern released 
before circuit is :restored to normal. 

4 • CONNECT H'G :: I RCU IT S 

4.1 iU1Y standard SubsL::ribcr's Sender. 

4.2 lilly standard Subscriber's or Operator's Dialing Districts. 

DESCPIPT IOF :JF' Q-PEFAT I ON 

5. UpoD receiving notic e of a stuck se:nde:r from the s snder monitor, the 
trouble. man operst es a sta:rt l{ey associated v1i th th& group of senders in 
which th2 particular s ender~ which -is stuck , is located. The operation of 
this lt e;y places grou:nd. on a c i:rcui t to tht':7 ( T<)-1 } ar1d ( T 0-2 ) rel a,~,.s which 
oper a t e from battt2ry on their windings. The operation of these relays 
opsns lee.ds to the (T-1) 9 (T...Z )~ ('11-3), (T-!J:) 9 and (T-5) relays? insuring 
their release in case an~,7 of them haJ)p en to lJ e operated, The ope:ration 
of the start irny also closes a ci r cuit fr om {;round through the b:rea.h: 
cont-act of the { S-1) :r elay and malrn contact· of the { dT) key to battery 
th:ru the winding of.the (3'1'-J_) :rE:lay 9 and selector lar11_p 1 in series with ths 
240 ohm resistanceo The {ST-l i rel a y operates anc~ locks thru its make 
contact to gro1L1d at the normal ( S-1) rel a;; ~•:J1 wiring) o:r continuity 
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c~ntacts of the ( ST-2) rela;y, .· normal · ( S-2) relay to ground. .Selector l~11p l 
lights as a signal that the ,fi.rst selector is nov.' being used. ,,vhen the 
start key is rele•ased, ground is closed th1u the brsak contacts of the ke.ys .. 
maks contact of the ( S'T-1) rel2,y, break contact of' the selector m2.g11et, · • 
YiincJ.inG of the Om-1) :r:olay to b2, tt er;y 2nd the ( T0-1) and ( T0-2 ) rel 2.ys 
l"elee,se. The Um-1) relay o:90r2.tos and connects ground tl1ru its maks · 
contact operating t:1. e s,;l0cto:r magnet. 'i'ho ope:rs.tion of the 1nc,,gnct o·,Je~'ts 
the circuit thru th2 ,,;inding of the {ED-1) relay -r;hich :rclease:1 and l"~­

movcs the g.round from the windL1g o :f the magnet. The rcfrasc of the magn0t 
advances. the selector to tr1111inal 1 and again closes ·the circuit thru the 
winding of the (E:D-1) relay, repeating the operation as before. 'I'he circuit. 
continurn to fu.;:1ction in this way, advancing the selector step by ste1J 
unti1 a grouncl.e,d tem1i11al is encountered in the grou1) associated. \1ith the 
particular key depressed. 

Wnen a grounded terminal is found, a circuit is established tb.1·u the 
selector brush, 2.nd the contacts of the (•J:0-1) or ('110-2) relay to battery 
th:ru the winding of the { T) :relay corresponding to th€ $elector bank · 
in VJhich the grouncJ.ed terminal is lo.cated. ,The ( '1:) r2lay ope:rate.s and 
connects g:round from the (ST) !.:.eys th:ru the t~ak0 contacts of the {ST) re­
la.y vihich is ope:rated at that ti.me, to ·battery th:ru the winding of c::1.D. (IviDJ 
relay. This holds the {1'm) relay ope:r2.ted, and ground. from the mak2 con­
tact of the (MD) relay holds the corresponding selecto:r magnet 0~00re.ted9 
preventing the selectoT from advancing. The (It D} relays are slow in 
releasing to allow the ( T j :rele,:y sufficient ~ime to operate .before the 
selector magnet c.an :reJ.ease, and adva;nc€ the selector to the ne1~t position. 
The oj.~ra.tion of the (T} relay also closes ground thru an. r~ lamp brush and 
te:cminal of Rrc 6 of tb.e associated selecto:t to battery tl1ru the cor­
res1?ondi:ng ( ·I1} lamp.· The numbe:r of the sel ,2ctor is indicated bJ,r the 
s elector lamp 9 the ·bank of the selector by the ( R} la.i.'Tip, and :he terminal 
by the { T) lam1;. 

7 • TE:E-M INA.I, OLEAHBD 

rm.en the ground has been removed from the terminal, the l T) relay 
is released, extinguishing the (T) and (-R) la~~ops and x·eleasi.ng _. the (Iirn) rP-
1ay. The :relea.ss of the (rJ.D) relay :removeB the ground. :f:rom thE:· s~lector 
magnet, which :releases and adva:1ces the- selector to the ne:,;:t t_erm1nal •.. 
Ground from the start i:ceys through the conta.cts of the (ST) relay end tne 
magnet again operates the (i1E.D) relay, and the selE!ctor starts hunting 
until another ground is follild . or terminal 21 of the selector reached. 

8. TRANSJY8R TO ff2COJ:ID SELECTOR 

V-Jhen terminal 21 is r2ache-6. a circuit is closed from ground at the 
no:rt1ral start k eys, t;; rough terminal 21 E',ncl. the brush of sP10ct,:r . 
banlr 1, contacts of the ( T0-l} relay, to battery through the winding 
of the {T-1) relay. The (T-1) relay ope:ra.tes and connects g:round 
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through the break ccntacts of (ST) keys through make contact of the 
(•J:-1) :i.'elay (B-1) lamp9 brush ;:i.nd tcrmin2.l ~~~21 0f selector bank: 6

9 
to 

batt2•r3:· through the v.,rinding of the- (S-1) r0lay
9 

operating tho (S-1) 
re~2.:·.,_ Ths ground through the other· make contact of the; (T-1) relay 
8110- ma.P.:e con ta.ct of the ( ST-1) :relay and the 1?.:inding of the O,rn-1) l'E'­
lay t holds the (MD-1) rde..y operated 9 \~vhich in turn. holds the selector 
magnet operated, preventing the selector from advancing. The ( 3T-l) 
relay is held operated. to ground at the normru. (S-2) relay

9 
the (8-1) 

relay ope:ratecl. connects ground throur:2J1 its make contact, contacts of, thG 
( 811-l) relay, 'l.7inding of' the ( 5T-2) i·day and the selector laL1p 2 9 to 
batte:Qr O}}erating the ( ST-2) rda~r and lighting the lamp. Tl1G ( :3'1:-2) 
:relay bcks through its make conta,ct 9 brca1{ contact of the (ST-3) relay 
to ground throu[~ the contacts of the (S-3) rel2.y, rolcasing tho. (ST-1) 
relay, releasing the { ST-1) relay. The ( S'J:1-1) relay released, OJlGllS the 
circuit through the (ll..f!)-1) relay, vhich also :relca.sos and disconnects 
grourn:J. from tho selector r!lagnet. The magnet released, advances se•lecto:. 
1 to its notmal position releasing the (S-1) and (T-1} :rela,ys o.nd. extir:.­
gui shing sel E:·ctor la.mp }1. Grou~1d fNm the (ST} keys, through the con­
tacts of the ( S'l'-2} relay and tho selector magnet 2 O}'.)eratcs the (j:;Ji.D-2) 
:relay '7'.11ich connects ground to the magnet. The magnot operates opening 
the circuit through tb.0 (ND-:!) :relay, which releases, opening the circuit 
through the magnet. Ths magnet releases, advancing the selector brush-:'s 
to position 1, and the htmting is r€11eated as for sel €Ctor 1. 

9 • . TRANSF·ER TO THIRD sa:sCTOR 

The operation of the circuit for tr2...i.:Sf·}rri11g from selector ~)2 to 
f3, is the same as from selector 1,~l to if-2, and when a grounded terminal 
is found the transfer takes place after the ground has been removed. 
If it is nr,cessary to test the remaining terminals, before clearing the 
first ground, operation of the start key will remove the ground from the 
(}\.mJ relay 9 and the selector will advance to tho next terminal and re­
sume hunting. The SC leads from the s ende:~s are grounded mom en tar il Y 
in normal orJ0ration of a premature · releaso and the stuck sendor selector 
may step mom2ntarily on such a terminal but unless the- ground is perm~11-
cn t 9 the selector vvil1 pause and then resuinc- its hunting until a per­
manent gr01.md. is mcoun te:r:ed.. 

10. EESTOR rnG TO W0~1v.7Af,.) 

When t0:rmina1 21 of. the last selector is reached, foe- ( T-1) relay 
opc,rates operating the { ,3-1) ~ ( S-2) or ( S-3) relay as in para,graph 8. 
Uucler this condition the O})erati on of the ( S-1) 9 ( S-2 ) 01 .. ( 5-3} releases 
the (ST-1), (ST-2) or ( f:/[_3) since no holding ground is provided as in 
:pa:ragro.ph 8. The release of thG (3T-1), {Ul:-2) or (sr.r-3) _rela.~1~de-e-a ... 
ergi z&s the s tcp -;)ing mar;net s teppi:t1g tri. e selector to .terminal 22, re-
l easing ths (T-1-) ,?..nd (S-J. ), (S-2} er (S-3) :relays and e::::: tinz;u.ishi:ag the 
lam:p ref:::toring the circni t to normal. 

ENG,--ms 
9 /13 /?..3. 

CHK' D--JI Al?.t'nOVED - H .L. 1\tDYNES 
E,. R. C. 
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