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Incoming From Central Test Desk - F'L1ll Mech3.nical Svli tching System. 

G:fi",J:J];q_U DESCI-tIPTION 

1.. Tl":1i s ci rcni t is used as an i~cominr5 · se lee tor from a local or central 
te st deslr f•~.r tasting subsm:iber• s lines in a full mecr1anical machino switching 
sya tem c WhF;l!. ccmwcted with a sender circuit in the test desk it selects a 
fh:.al in tIF"' sat1!8 r.12.!lner e,s a reg.;tiur incoming .se lee tor. It is res tor0d to 
no11~al when the p].ug of the test cord is removed from the associated teat line 
ja.ck p1.•evions to the test se_lec tor raaching test position. Should ·1;he plug of 
tho test . coTd be .'.:Ji thdra.wn from the associated jack when the test selector switch 
is In t .Jsting poaition, the subscriber•~ line wi 11 be connect.3d · t;o tha test lina 
c J.rc1~l t at the test dE)sk arranged for hook supervisor. When in the ·testing posi­
tic:.::I, it is resto1 .. ed to normal by the operation of a Disc. key located at the 
tcs -~ desJ.t,. 

2,~ 'l1his circ-c.it is arranged to fun~tion tho "No Testff feature in the 
flnal tnni.k ci1·cui t when the ":N'o Test 0 key in the sander circuit is operated. 

3. 1:ne p~u.g of the test cord is in.sertad in tha ja~k of the associated 
test line c:i.rcuit ;1.rn.1. the start key 01)erat0d., the f unda:-i'wnta.1 circuit is closed 
Op8 .i'Ld;~c.lt5 -C!lG L }.'61U;s7

~ Cireuit: Battery~ through the lZ00 ohm winding Of the 
L x•f'; ~;-<{;{., eti:.n G:> tip ·or the fund2rr..ei.1ta.l ch·cu.i t, to ground in the test cord 
sm:.d~il" cb·c~l:i t,:; 'Ii.ba ~ re lay operated, locks through its 1200 ohm winding, 

· cc.:;!! I1;; m~:cc cont2,ct of the relay 9 car.i G, tip of the funda.~ental circuit to the 
ssmo grcund I·n the sender circuit. T'.ne L relay operated. ·advances the switch 
.t o pos::t1.on 2~ Ci:ccui t~ G!"ound on cam I, make contact of ·tna relay

9 
cam c. 

to battfn-j• 1..:£! :toutt1 tbo :R m.s,gnet. As the sv!l ~oh enters :posi tlon· 1-3/4~ b8,ttery 
is · cc,nn00ted tli:co·;,,1.gh the GOO 011111 winding c:f the PD rt-?lay, CEJJ.l J to the sleeve 
of th8 asr:oci.r:.tGd test lLne ci:'!'cui t &s a busy condition a."'.ld for su;pervisory 
pu:::·p·osesc- Du.e to tbs higt1. J',)~ista:nco in the associated circuit, the PD relay 
d06L1 ~n0t ~~e;e;ei Ve EUfficient current to operate at this time. In )?OSi tion 2, 
tl:.0 'OJ? m.J.~),r1 :-:: c ope::.·a,tes to ground on ca-n I through the make contact of tb,e L 
relay star·ting- the selector Ul_Jv:ard. 

4. \]1en the selector moYes u11\7ard in position 2 carrµing the brushes 
over the eo;,~m~1ta.to:r c.&6i.;J-3r..t s 9 ground is intermittently connected to the tip 
s Jde of ths :f.\~no.amen t;2l c i rcu.i t through cam G· by ine811s of the A commu.ta tor 
b1•11,c3h and sog::2s11ts,, s·1..:.ccess1vely short circuit"ing and permitting tha re­
o-;;err,.t:i_,::n \)f th0 ste:]p5.ng reJ.ay in the a.ss<Jcia-tod s~mder c.lr-cu.lt. Vi.hen 
s ;·;.f:f:i_,_~-\.ent i~--npul.sec 1rn:ve been sent bacl-c to satiufy the 2Er.Gde1.·, the nmdarnenta.l 
c i:rcu.~.t :i.s <..Y;_Js:c~ J.'eleas~YLg the :, ralayo The 1 re1ct.Y released~ opens tha clr­
c t::: t t:h.I·cu;h tJ1~ D}> !:W.gnet mld stopping ti'-10 v.J:ir..-;arJ. n°'..ovement of the selector 
a(K'!. ~"!.cl-;,.~,:_i:n ··~ .. ..:s t11:.:.1 ::r,'i it()h tJ 1w~iU···12 3o.. Cl:c-cult;:- GI"-O-l.1.11d on the armature and 
Da-:;k contac t to thaL rela.y of cam B to battery through. the R magnet. 
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5. With the S'7vitc~ in :posi tt0n 3., the trip r:mg.cet is en,::,rgized to ground 
en c@n lI nnd the L rel[:.y rs-cpe:·atos over ti:10 fundu:.11en tal cj rcui t from ground 
in t:h0 sender s.s p:rsv~_c,.:wJ.y 6.e scritad.. >J.dvanei:ng the switch to position 4. In 
~osi tion •~\, tho UJ.:) mF.!gl}O,t re-o:;:-J-a:r3.tsf1 rr:1d tbe trip magnet b6ing operated causes 
the prGvlous·iy Ge1ectaa. set of brll _ahas to tr!pi whsn the se!ector starts up-,.vard" 
Ls th-J s0lector moves upwcr-d for group soloction ca.r:tying the bnrnhes over the 
co:'.:l!nute,tor. ground is interr1i ttently connected to the tip side of the fundamantal 
circuit through cc.m K,, this by me2.na of the B cmirGUta.t·:>r brush and segments, 
successively short ci:-,~uit :i.ng an.d pe:.tm:l 1..ti:i.':'.g tlie re-o:;ieratlbn of the stepping 
relay in the aenc. -3r c:.ri;ui t 1.m~i 1 the p:ropor group has beon solacted. Vi'lan 
sufficient ~~lses have been sent back to satisfy the sender, the fundamental 
circuit is op,mad. 9 releasI:vi -'.:;he L relay whi0h j_n turn opens the circuit through 
the i.JP magnet and. advcric.cs tho S\'li t c~.1.. to i}Osi ~ion 5c 

I 

60 In pos:U:1.&Jn 5~ ·i;h9 I, ra1ey r-e-ope:re.to~ thror~gh i tG 800 ohm windlng . to 
ground. on c~"rl D~ T11a L reJ.r,[,y o;;aratsd. D.:.lvar.i.cas th;; s.1i t-. .,.h. to posi ticn. 6 in a 
circul t f2"o~ g:ro1..wd on c~"?..rn J:, J, reJ.ey op0rated, cam B~ R mag.aet to bat~0ry. As 
the svvitch leaves position 5-1/4 ths cirouit throug~ the 800 oh~s winding of the 
L rel~y is opansd. 

? • Should tl10 S t~:rm:.nal of t~.1e first final trunk: in the group in which 
tho selec·tor is hl.:mt:ng he tdl~~ t he L 2. .. elay :::-elee.ses :lmrnsdin.tely but should. it 
be busy~ the L rel~y is ~eld opcr~te& in througn itB 1200 oh~ winding~ cam E 
ma\.rn contact of thG ro;.ay,, cc-:rt1 M to @.To· ... ,nd on tho sleEfl,S cf _the busy trtwJr~ 
ID1ile the L :raJ.oy is l10la op9~a.tou.1 i.t:1.a to thi~ b~rny cord.i.tion~ · tho circuit 
through the {JP r.:i.a.~at i s m8.!.l1-'0id.:J.'2id. ar.~-:1 the sel3nt:,1'." wtll traveI upwe.!'d until 
ro.1 idle t:r.J.r..k is found., vi1en an idJ.e trun1~ :ls fot:.nd., ths circm:1.t through th? 
1200 ohm winding of tho I :::·elay is upon but th0 ::-clc.y c1.oas not rolaase immediate­
ly du.e to a circ1li t being closed frcr2 · gr0und through the e commutator b:rn.sh and 
segmont, cam D ~-o batte:r.\f throu..gh the 800 ohm wind).ug cf the relay. When the 
b:rJ.s1"J.es · are centered 0 -;1 th8 t::-mi!.: tsr.ninals,, the circrlit thrcu~1i the C commutator 
segment is open a..."'ld. ~he L : .. efa.y ~-"e.laa.ses in tu:rn open~lng ➔_:he circuit through the 
U.P msgnet which st.op,., foe ae1.ect0r i)rnsherJ o~ foe t0rm:naJ. o~ tho sel9cted line • 
T'he L relay re1ea.sed 0 aci.V'.;IK~-:Js the sv.'i tch to pos: ticn 7 and ple.ces a. b1J.sy' con­
dition on the sleev-3 of the seJ.actad final linao Circ-:l.i t: Grcund on cam H, ca111. 
I> br~a:.t con ts.ct of th0 relay (l ca:-Yl M to the S terminalQ 

s. NOTE~- 11];--:e Edj1.:str:$nt o:: t h e a commutator br:lsh with ralati~m tc the 
tripped slseve nmltirlo brush is such that it do~s no c break con.tact v1ith the 
C comm.utator sE,gment u:nJ.:;i l sEghtJy afte-r the ho:,dii:g circu.i t t b rc::gh thE' J.;~OO 
oh.--n winding o-2 t:ie L r::;;:, __ ay is O)en~d t:f th~ s:se":rs '!Jr-u,:3h loavl:n.g the b1.1s:-r ter-
minul a.."'1.d making . cm.1tact \7i t:1 the sleavs of an idle trrm"!.t'.' TI'l~ l1P BB.gne t _.1 

therefo:r-a remains o~i;,era+:ed and t:hs se.lector ccntinu€J s tc t.ra-.,s1 u..p·:1ard ·v..ntil 
the brust.es a.re car:ria'i s Ughtly above the C".)nt3r of the tr .. :mk te:i-i1in.n.ls all◊w­
i:1g the locldng -9aw J. to e:ater the rD.ck: attachari. to the t-ru.sh sw?:i;;ort rod, .At 
this time the holding circuj_ t trn-ough ths 800 ohn: winJ.:!.n5 of fr~e L rolr~y i3 _ 
opened at the C com:;1utator releaning the relay. ·The I-1 relay r8lsase'1 9 dis­
connocts ground fror:1 tha C COTfh'TI~.1to.tor fead bar a:n.d _rslaases the lIP ma.gnat, 
a.:lmving the elevator to drop i:i.1to place thus cent,3r:J.ng t,he br:.1s}10s in th,:) 
trunir terminals a Duri::.:g tru...vik hunting ( in pcsi tion 6 only)~ the commutator . 

• 

• 

• 
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faed ground is ·supplied through_cams H~ I and Funder the cont~ol of the L re­
laya Thi s is to prevant the re-operation of the L relay by the closing of a 
circuit be-;;ween the C commutator brush and segr.2s-:1 t on the overthrmv of the 
selector or· as it d~opa int~ place. 

·-

9. Aa · ~~e switch enters positi~n 5-3/4~ the sleeve of the . selected final 
trunk is made busy by ground on cam M. In position 7, the L relay operates. 
through its 1200 oh-n winding, cam G to ground on cam M and locks through its 
1200 ohm v1inding. cam E. make contacts of the L relay to the same ground on 
cam :M. The operation of tha L relay advances the switch to position a. In 
position 8, the tip and ring are closed through cams Kand R to the final cir­
cuit for aalection beyond. 

10. In position 8, the looking circuit for the L relay ls transferred 
:from ground on· cam M to ground on the ring of the final trunk. · After selection 
beyond has been completed. the ground on the R terminal from the final circuit 
is disconnected but the L relay is hold operated from ground from the sender 
circuit over tha ring. Circuit: Battery- 1200 ohm winding, cam E, make contact 
of L relay, cam L, ring of tru.n.lt to ground. A relay in the sender circuit oper• 
ates and disconnects the sander and connects the testing combination of the 
jacks to the ineoming selector and alsQ disconnects ground from the ring of the 
fundamental . ca.using the L relay to re las.so advancing the ewi tch to position 9. 

11. Vlith the switch in position 9, the L relay operates through its 800 
ohm winding to ground _on cam H. The L relay operated closes a cirouit from 

. ground cam M, make contact of . the L relay, cam C, R magnet to · battery advancing · 
the switch ·to position 10. As the sv1itch advances from position 9, the L re­
lay releases but re-operates in position 10, through its 1200 ohm winding to 
ground on cam D. 

12. With the switch in position 10, tha sleeve or ·the associated circuit 
1s disconnected from the 800 ohm winding the .PD rela¥ and connected through 
cam J to batter/ through the 750 ohm winding of _ tha SLV relay. which operates, 
The SLV re.lay operated, locks the L relay through its 800 ohm winding and the 
inner contacts of cam F. Tha 1 rela.v operated, advances tha swi tell ·. to position 
11 in a circuit from ground on cam M, make contact of tha L relay upper cam c, 
R magnet to battery. In position 11, the tip and rlng of the circuit are con­
nected through cams Kand L to the final tru.nk for testing. 

DISCONNECT 

13. With the swi tchnin position 11, the circuit ai s resto·rad to normal, 
by the operation of a key at the test board. The opara.tion of -this key opens 
the slee~e wire, releasing the SLV relay. The SLV relay released, releo.sos 
the L raley. The "~" relay released, advances the switch to position 18 from 
ground on the axmature of the relay, ca.--n B, R ma.g~1et to batter.,_ In position 
18 the DOWN magnet operates from ground on cam H r estoring the selector to 
normal. As the · selector reaches normal, the rr.vi tch is advanced to nonnal fr_om_~---­

- ground_ on the Y commutator ·brush and se~ent. cam B, R magnet to battory. 
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140 ':Yhe:--1 t::-1e :J1ti.g of the t9f.;t corci is vri th.d.ravm fr0m the ,jack at the test 
Jae::..: t1;_e ext-e:r:I·1.u.1 resisbni:;e in th0 slee7e 0i:.~cui t is d.3~ .:.·aased from 2200 omns 
to 200 obms thus oryor2,t.ing ths .?.D :re lay ·;;hicl1 locks g:::ound on c.wn Hi. 'l'."h.e op0!'­
aticn of thG PD rG1.£(1-, cor..nects grcu.nd. tb.rcu[in cam C to bat~ery through tha R 
::::10.gnet ad7ancing_ t~1e swi tc}1 to p0att.ic:n 18.. However if th3 plug of t9st cord 
is -..,ithdra°\m frcr:1 the jac-.k after the snitch has passed position 9, the circuit 
will function a.s prc7icusly c.escribed m~d the su.bscribe :c's line will then be 
le::t connect-?,d tC' the test d;::,s1.r ,_,,-1. ti-:-.. the s':Vi tch of the test soloctor in :position 
J.l. Ni tn th0 s;;,1 tch in ")Osi tion 11., th-'3 cI:rm:1.i t is restoreci to nonnal by the 
cpe:::ut;.on of a, ~ct:Yy at the t0st boa~d .e.s pr-0"1:iou.8ly deseri bod under Disqonnac t. 

13s \-✓.hen -this ci:-cui t is :ls€d with a ~or.~::-r:,1 tast desk located in a dis­
tn.nt centrn.1 0C."ic0, the nT r,ala:y- ls s:r,~clfh .. d ar.;d Y 'ivi:-ing used. In this 
ci: .. ce the ::u.nc:a:.10nto;l ..:;irc11.it is clo0e~ r,.10taJ.lic through the windings of' th.a· 
KT rel&.y. ·when t:he Ni ·~my in -r;r_e scLd.0::- circuit 1 s op~H·ated, battery th:r.oug."1-:t 
a resista.11-::~3 is ·;om:ected to the ring of t}1e t'3st cord, after fi:ns.l tens se­
lection has taken place. ·E'li s batter-y :11 p3,:rallc3l ·,-:ri th ~the battery through 
the 1200 chm wi1:.diY~G of the 1 :--aL:..:1 al}~-,;-is su:::':fic:'i.e.r1t cnrrsT~t to flo':v in ";he 
final 0ircuit over th0 R te:cr:.1i -..:-12.l to p0~21:i.t t1}8 P .. B.X .. ::..-e;.uy in tha{~ cir~uit 
to operate · a±·t:er the ft::o.l u::.11 ts ss1o.;:;ticn r19.s i.:ake:'J. pfa,ce, furn~tion.ing the 
'

1?T0 tGpt" faat-:1.re in th3 f'irn~J. cil·cu1.t U.1.us co.1.1.s5.:.;g t.:hs, mecl:arrical opparatus 
to seize th3 called lint) regri:rr:~~~e:s of ·-.7!10~:h.e:c it io b'"J.sy or j_d._lt-c," As the 
final se lee tor sd ..-.,·2.ncec ;:;rm.:;.nd is re;-:~ov0ci fro~n tho il ta::-:':I:i1:.[;.l r ,3laa.dn;1 tl1e 
L rela~r. From thlfi :p0int tl.!.e ci,:-cv..i.t f1.m8Gio!;.s e.s previously dor:,c'l'."::.b0<.i. 

16. Should all t:La tn~.rks in the _g,.'CUl) ba busy• the se lac tor wh6n t rur..k 

• 

hunting i n l)Osi ticn 6, tI·r:.i"V6ls to the t0p uf l,h~) bs:ll-:: rn:d :rnsts en the ovor- • 
flow te:;:;,11irw.ls" As the sl.osve is o:_)un at ov·3rf1owp e~.e L ra"i.ay 1·alea.ses, &cl-
v:¥1cing the s-;.7itch to posi:ion 7., r:;it:i tl1e swite.t jn position 7, a circuit 
is closed fro::n grou:a.c. OE tl:e : comrm..1ta.tcr, brush a:n.r1. sngmc:nt, 01~ B to battacy 
t hrough the R n:a sirnt · e.rl-;;ancin6 the svs·i tch to :po sH i:::n 9. In :position 9, t11e 
L re l&y .is comiec te·1 t0 t:1-la ring c: the flmdBms~1te .. l ct rcui t as :pr9vious ly 
descr·i b2d. under . Hn_e6'L1.l~1- Jon::.1.ec tic:n !t 7vhi (!h ope rates i:n se ::.:i es wi t:J. 2. ra ltiy in 
t:te sender ci:."'cui ta T:1is r0Ls:y r,pa:r-atnd~ be~or·J f2.nal b:...,·us~.1 selo,~tion hns 
takei1 placa, :i.i~1ts a,n CF L lan:p 7;,t the t9c;t J.e~f:·;: as ~n l::1d.icD.tio11 t:-n._1;c the 
·selectc~· ha.s gone to ove~c-flo·,,,,o ~:h8 c:peratim1 ci t ·t2e L reJ3,~r ad.vr::nces thG 
m,i tch to position 10. In pod t:.o~ J()~ the L rel,q again operat,:t8!) a.C:.·;;-ancing 
the switc].1 to -0,:isitio21 11 .. In ~)OBiti0:c n\O the L r,31..-.,y :i.s rs1.~B,s;::c. ·c,y the 
operation cf the. disconne-:tion ~.;;.sy c-,t tha te<;t ;;oa~d.o F:.nxn th5.8 :~•rxlTt or.: t.he 
circv..i t fu1:.ctions a:ud is restc1rad to 11crm2.l 2.s r.::esc~t'i:::'Eki pr,s·v·ic1 lsly u·n.d.01--
"Di scon:r.ec L .; • 

• 
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1.7.. &11.ould tho selector travel to th~ "Tell Tala" position during brush 
sel,.•f;-t ion, a circuit is closed from g:round on the com.~utator brush and se~nt 
caE1 }3 9 R ma.gi.1e. t to battery adYancing the switch to position z. In position 3 

. . 
tho L relay operates over the tip of the funda"'Tiental cj rcuit advancing the 
sr.rt V~fr1 to .:posi tio;1 4. _ The switch is ad~va~ced to position 5 frcm ground on the 
X e;rn~.i21m.t2,.,or br1J.sn. ana. ssgri3nt . In pos1t1.on 5!t the L ralay OI.,OrB.t0·..::s Lo e;ro'I.Tl,'}.i:i 

o~.::. cun D an.7ancing the m;·i teh to .position 5. Tba switch is adva'i1C0d to 
po r..:i t-1011 ? b~;r gru::i.::Go. on t11a com:::iutD..tor brush and segment. In posl tion 7 9 the 
1 :r•c.;:i_L:.,y o-:Jorates to gro~md on cam M advancing the switch to position 8,, The 
s·,;/Jtch is ad.van::.}Dd to :9osi tion 9 by ground on the x commu.tatcr brush and 
ss c:1°J.i::rn to In pG ':;i t:lo:..1 ~➔ s, th0 L r01o.y is operated over the ri:1g of tho fun<la-
rr:a:n. ta. l r:.i rev.It in r., . .n·i as with s. re lay in the sender ci 11cui t 1:: gh. ting a:n ,)v-sr­
fl.0~1 lEJmJ.) at th2 t•3!'.; c bDnrd as previously descd,bed under "0V.8HF10VJH a.dv~mcing 
thn s'77i teh to pr)st tlon 10.. \'ii th the switch in :position 10 9 th9 L relr..y is 
o~)-::::ratsd by g.ro-~:..-i:.td 0 ... 1 ca,~ D advancing the switch to position 11. In pos i tlon 
l:J~ thf;; :=Jvi:°L t i..:il is al'L'/.'11.l•~ed. tn position 18 by grcund on the X comm:."..ta.tot· b:r·ucll 
~~r~1:. 8HDf1r.r.:-1 t c '\7i th the switch in position 18, the switch is a<ty-anced to posl­
t1o:n l iu1d the clr·cui t is restored to normal. as d.escri bed under "D~ .. 3COlmECT" • 
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T"BE READJUST RE()Ul~.!ENTS SHO'NN BEIDY/ ARE FOR J,IAINTlli'\I1lNCE USE ONLY. 

EL58 
(ST ) 
Inn01.,. rl<Ig., 
( 34- Ohr'n8 ) 

Ou. tor ITdg. 
{316 ohms) 

E3,r5 
{ L) 
I11::1or 17d5 o 

( 1200 Oh7Ils } 

0utGr ;7dgo 
( 800 ohms) 

OPERATE 

Rsa.dj. .055 amp. 
Test • 058 runp • 
u.c.c. • 058 oop. 

Test .042 al'!lp. 

Spocial re qui roment 
hunting idle trunks. 
Rcadj. .017 amp~ 
Tost .0178 mop • 
W.CoC• • 0184 omp. 

Test .045 a~p. 
r~cGc •• 055 amp. 

to 

NON-OPER ,\~, RELEASE 

Roadj. 
Test 

...ooo amp. 
.0076 mnp • 

avoid overstepping when 

Raadj • • 012 amp. 
Test .Oil4 amp. 

NOTE:- Rolay should be oquippod with spoclal annaturo 
stop (piooo part #163914). 

E618 Rea.dj • 
{SLV} Test 

"vY.c.c • 

Sp}eE31 ~ Readj. 
D=22q~O Test 
{PD ) Vl.CeC• 

/ Inner \7dg. 
(800 ohms) 

ENG~--ACL.T-I-ML. 
6-7,A•22. 

• 008 amp. 
• 011 amp. 

• 0145 amp. 

• 031 amp. 
• 037- amp. 

• 0428 amp. 

RaadJ •• 02a amp • 
Test .020 smp • 
w. c.c •• 0176 amp • 

Roadj • 
~est 

• 001 amp. 
.ooos amp • 

APPROVED - C.ID. SLUYTER, G.M. L. 

"'1·' 
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