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XB-22 

TIMITuG RELAYS AND USE OF HOLD JACK 

The principal function of relays (TS), (W), (Z), (TA), (TB), 

(TR); (OS), (AR) and (AI,) is to time each call in order to dismiss the 

calling line link and group control circuit within a short interval if a 

trouble condition is encountered, this timing interval may vary from 1. 6 
seconds to 2.6 seconds. These relays also serve to record the number of 
such trouble conditions and also operate an alarm and score a register 

each time that such a condition occurs. 

Relay (TS) operates when relay (ONl) operates to start timing, 
when the 11B11 contact of intern:!::_0tsr. (GB) makes relay (W) operates relay 
(Z) being shunted until the interrupter "B" contact breaks at which time 

relay (Z) operates, at the next make of the interrupter contact 11B11 

relay (W) is shunted down, operating relay ('l'A) and at the break of the 
�nterrupter contact (Z) releases, at the next make of the interrupter 
relay (W) operates, causing relay (AR) to operate and lock under control 
of the (AR) key and sounds the alarm, relay (TB) now operates, lighting 
(AL) lamp and operating relay (AL) which operates tho (TR) register for 
this sender link control circui.t and operates relay (TR). (TR) 
relay operates relay (OS) to open the "SL11 lead to the line group 
and control circuit so it may serve its call to another or the same sender 
link and control circuH. 

When a particular sender link and control circuit alarm continues 
to come in, a plug may be inserted in the (HD) ,jack in order to observe how 
far the call has progressed and what equipment is being used by the cal 1. 

With a plug in the hold jack a failure causes the major alarm to sound and 
holds tbe 100 district junctors on the sender link frame out of service as 

well as causing the line link group and control circuit making the call to 
time out and use its mate control circuit. The hold jack should be used 
with great care due to delaying a call and holding equipment out of service. 

With a plug ).n the hold jack a time out may cause the (CF) lamp 
to light indicating the failure occurred with relay (OH) operated, see 
XB-20. If the (DC) lamp lights it indicates the fa:i.lure occurred after 

relay (SL) operated and with relay (DR) normal. 

i) 

.J 

Operated 
link 

I 
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LSl� BEFORE AND AFTEli. RELAY OPERATES 

Calls Abandoned Before 

If the calling subscriber disconnects before relay (GH) operates, 
the 1ine Hnk and group control circuit connects ground to lead "ON" 
operating the (AB) relay"which in turn operates relay (RL). When relay 
(DS) operates, see XB-19, ground from normal contacts of relay (SJ_,) is 
closed through to the 11RL11 lead of the line link group :md control circuit 
operating its RL relay to release that circuit and then the sender linl...: 
and control circu:i.t will restore in the normal manner. 

a tho calling subscr:iber disconnects after relay (GH) operates, 
the abandoned call cannot be recognized until the sender circuit has 
progressed to the point of testing the dialing tip and ring leads for line 
closure. If the tip and ring test open due to the subscriber hanging up 
or a trouble condition wherein the tip and ring conductors through the 
switches of the established cormect].on are actually open, the (SR1) relay 

in the sender circuit will not operate. 

When relay (DR) operate::;, :3ee XB-21, and the timing relay function, 
the (FS) relay operates, in turn scores the false start register of the 
sender link and control c:i.rcui t and closes a circuit to operate relay (Jill) 
from ground at normal con t.gcts of relay (SRl) in the sender. Relay (AB) in 

turn operates relay (RL). 'I'he (RL) relay operated, releases the ( GH) relay, 
see XB-20. A circuit is nov'.r closed from ground on a make contact of relay 
(I'S) through make contacts of relays (DS), (AB) and (RJ�) and normal contact 

of relay ( GH) to the 11RL1' lead of the line link and group control circuit to 
release that circuit. The sender link and control circuit now releases in 

the normal manner. 

S'.l'ARTS (GH) 

( GH) Operates 

Calls Abandoned. After He lay ( GH) OpE~ro.tes 

) 
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DISTRICT GROUP Lfli})ICA'rION THE LINE LINK 
AND GROUP CONTROL CIRCUITS 

---· 

XB-24 

As shown on XB-15 when re lay ( ONl) operates the five (DP) re lays 
operate, one for each group of 20 district junctors, with any one or all 
of the relays (DS), (AB) or (AL) operated a circuit is closed to operate 
and lock relays (CA) and (CB) associated with the group of 20 district 
junctors which is serving the call. �ay (CA) operated closes through 
10 11BT11 leads to the 10 district junctors in the (A) group and likewise 
relay (Cil) closes through 10 "BT" leads to the 10 distr5.ct junctors in the (B) group, these leads will be used to determine whether there is one or 
more than one clistrict still available in the group of 10 districts that 
served the call. Relays (P..A), (A), (RB) and (B) remajn normal until the 
shunt is removed by the release of relay (G). Relay (DP) will rema1.n operated through the normal contacts of relays (RA) and (RB). At this 
time if there is one idle district in a group of 10 districts, battery 
through 98 ohms over the "BT" lead. anrl 1350 ohms wUl operate the (RA) 
or (RB) relay, releasing relay (DP). Si:ice relays (A) and (B) are 
marginal they will not operate 11nder this cond.i ti on, but if two or more 
districts in a group of 10 are idle the effective resjstance to battery 
will be lowered allowing relay (A) o'r (B) to operate. When relay (A)­
operates it shunts the operating battery of relay (CA) causing it to 
release, relay (B) treats relay (CB) in a like manner. if during this 
test none of the 20 districts are idle the (RA) and (RB) relays will 
remain normal holding relay (DP) operated until one of these relays 
operate. With relay (DP) operated ground is removed from the 11DA11 lead 
to the line link group and control circuits and also the possible paths 
to ground for leads 11TA," 11TB, 11 11RA11 and nP..B11 are open, thus indicating 
to the line link group and control circuits that these districts are not 
available to serve a call. 

Assume there were at least two idle districts in (A) group and 
that the sender link and control circuit was not in use indicated by 
relay (DP) being normal, the group was not made busy and there was an 
available sender and link to that sender indicated by a normal (GB-) 
relay and associated (D) holding magnet. Under these condi t:i.ons ground 
would be present on lead "TA" due to relay (CA) being normal, relay (DP) 
normal, (MB) jack normal, relay (GB-) normal and holding magnet (D) 
normal. With only one district avai la'ble relay (CA) will be operated 
opening the ground to lead flTA" but lead "RA" w ill be closed to ground 
due to relay1(RA) being operated. 

TOWARD 

n 

) 

... 
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XB-50 

RECEIVING DIAL TOIIB ----·-----·-

When the sender link and control circuit has selected an idle 
sender, ground :is placed on the "SC11 lead causi.ng the sender (SCl) relay 
to operate, also the (SC2) relay will operate if the (F) hold magnet is 
normal as wi 11 be the case U.'lder normal conditions. The (SC2) releases 
when the (F) hold magnet operates in order to remove the 11F11 lead ground 
from the select magnets and not :i.nterfere with recording dial registration. 

The operat:i.on of the (SCl) relay close s through several leads 
from the sender link and control circuit to the sender, among them the 
11CS" leads to indicate the class of service originating the call. The 
particular 11CS" lead grounded by the (LT-) relay in the line link group 
and control circuit operates the (CS-) relay i.n the sender for that class 
of call. The operated (SCl) relay also closes through the "FOO" ;:i,nd "FlO" 
leads one of which w ill be grounded, the 11:F'0011 lead for district frames 
O to 9 and the 11]'1011 lead for district frames 10-19. 

The operation of relay (SC2) closed through the FO-F9 leads, one 
of which will be grounded depending upon the district frame being used. 
For example if district frame eleven was being used the 11Fl011 and "1!'111 
leads would be grounded. 

When the frame indication has been made on the sender crossbar 
switch (which will be described later), relay (RA4) operates, closing a 
circuit to operate relay (ONl) from ground on the 110N" lead. This lead 
is grounded as soon as the line link group a�d control c i rcui t has oper­
ated its -primary hold magnet which causes the subscriber's (1) relay to 
release, in turn releasing relay (RE). 

WHh relay (ONl) operated the tip and ring are closed allowing 
the sender (1) relay to operate over the subscriber loop. The operation 
of relay (1) and (ONl) allows relays (SR) and (11) to operate i.n series. 
Relay (SR) operated places ground on one side of the dial tone induction 
coil giving the calling subscriber dial tone until relay (ALl) operates, 
which occurs after one ¢.1.igi t has been dialed and caused hold magnet (AA) 
to operate. 

The (CK) relay does not normally operate, but if two or more 
(CS) relays should operate or both the (FOO) and (FlO) relays should oper­
ate, or if two cross points for frame indication should be closed the 
(CK) relay will operate opening the "ON" lead, thus blocking the call 
causing the sender link and. control circuit to time out and select another 
sender. 

) 

() 

' --- - -
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XB-51 

When relay (SC2) was operated by the grounded 11SC" lead from the 
sender link and control circuit, one of the 11F011 to 11F911 leads were grounded. 
Each of these leads were connected to the select magnets of the sender cross 
bar switch, lead 11F011 going to zero select magnet and so on until lead 11F911 
which is connected to nine select magnet. 

The operation of the select magnet corresponding to the grounded 
"F11 lead closes ground to operate relay (SMl) through the normal contacts 
of relay (SM3). Relay (SMl) operated places off normal ground, which is 
supplied at this time by an operated (1!,00), (FlO) or (CS-) relay to lock 
the operated select magnet; also operated (SMl) caused relay (SM2) to oper­
ate, thls relay also places off-normal ground to hold the select magnet. A 
circuit :is now closed to operate relay (SM3). Relay (SM3) operated causes 
relay (R.A.2) to opera te and shunts the operating battery for relay (RA3). 
The operation of relay (SM3) causes relay (SMl) to release, but (SM2) r·elay 
does not release s:ince i t  is held in series with the (F) hold magnet. 

When the (F) hold magnet operates it locks to off-normal ground 
and shunts the battery which is hold.ing relay (SM2), causing it to release, 
which in turn causes the select magnet and relay (SM3) to release. The 
release of relay (SM3) removes the shunt from relay (RA3) allowing it to 
operate whi.ch in turn causes (RA4) to operate and shun t s the operating 
battery for relay (R.A5). 

As was explained in RECEIVING DIAL TONE, w:i th relay (RA4) oper­
ated a circui t was closed in part for the "ON" lead which allowed relay 
(ONl) to operate. 

RECORDING DISTRICT FRAME INDICATION 

J 

u 
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If a sender :i.s w:i.red to serve two party subscribers, tests 
are made to determine whether the tip or the r:i.ng party is calling 
when a two-party message rate line calls, but these tes ts are omitted 
and the time intervals required to make them are el:im:inated when a 
line of any other class calls. The class of call is determined by the (CS-) relay which operates immediately after relays (SC-1) and (SC-2) 
when the link control circuit grounds the 11SC11 lead. 

When a line of another class calls, relay (ON3) operates at 
once from a con tact of the (CS-) relay serving that class, and :i. t 
remains operated throughout the call. This cuts through the 11T11 and 
11R11 leads so that the (L) relay can operate at once after relay (ONl) 
operates. 

When a two-party message rate line calls, the line is tested 

XB-52 

for a 1000 ohm ringer ground, wh:i.ch :i.ndicates a tip party, by connecting 
the winding of relay (TP) to both sides of the line before dialing starts. 
The same test is made again after dialing is completed, and if the two 
tests agree the call proceeds. If they disagree, it is blocked and the 

sender times out. If relay ('rP) does not operate on ei th0r test, indi­
cating the ring party caliing, it is operated locally through a resis­
tance high enough to test its operation u."lder extreme line conditions, 
after the sender has cut through the district and is ready for release. 
If it fails to operate, the call is not blocked but the sender is held 
busy, times out, and cannot be restored by priming but must be attended 
to by the ma).ntenance fol'ce. 

Relays (CS-) and (ONl) in operating connect the winding of 
relay (TP) to the 11T11 and "R" leads. If relay (TP) operates, indica­
t).ng a tip party is calli ng, it will operate relay (TPl) to register 
the tip party for later transmission to the decoder. Relay (T?l) wi l l  
lock for the duration of the cal 1. 

Sufficient time for relay (TP) to operate is measured by the 
slov11 operation of the condenser timed relay (TPT). When the (CS-) relay 
operates, i t  connects ground through a back contact of relay (ONl) to 
the secondary winding of relay (TPT), which wUl set it on its back 
contact if i t  should happen to be on its front contact. The condenser 
will have been d:i.scharged through this same back contact of relay (ONl). 
When relay (ONl) oper<ites after the registrat:i.on of the frame number and 
class of service, it opens direct ground from the secondary winding of 
relay (TPT), and connects it to the primary winding. Current will start 
to flow through the primary winding, tending to move the armature over 
to the front contact, but current will also start to flow through the 
secondary winding to charge the condenser, The secondary wind.ing being 
stronger, the relay will hold to its back contact for a short time, but 
as the condenser charges the secondary current decreases until finally 
the armature will move to close the fro.nt contact, then relay (ON3) will 
operate and lock through a back contact of relay (STL). 

TWO PARTY TESTS AND CHECKS 

) 
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XB-52 
Page 2 

2 Pages 

With relay (ON3) operated ground is connected through a back 
contact of relay (STL) to the secondary winding ·of relay (TPT), restor:i.ng 
that relay to its back contact and d:ischarging the condenser. Relay (ON3) operated also disconnects the 11T11 and 11R11 leads from the winding 
of re lay (TP) and connects them to the (TN) repeat:i.ng co:i. l and (L) relay. 
Relay (L) can now operate and proceed to give the subscriber dial tone. 
If the tip party is calling, relay (TPl) connects the 11T11 lead to the (TN) repeating co:i 1 as soon as it operates, which is ·before relay (ON3) 
operates. This is to discharge the line and prevent tapping the ring 
party bell when relay (ON3) does operate. 

When dialing has been completed, relay (STL) operates. This 
releases relay (ON3), breaks di rect ground from the secondary winding of 
re lay (TPT), transfers the connection of the contact of relay (TP) from 
the winding of relay (TPl) to that of relay (TP2) and breaks the circuits 
just described for discharging the line through the (TN) repeating coil 
a.�d a front contact of relay (TPl). The release of relay (ON3) connects 
the "T" and "R" leads again to the winding of relay (TP), disconnecting 
them from the (TN) coil and the (L) relay. It also bridges a path about 
the front contact of relay (L) so that the release of relay (L) will be 
without effect, relay (SR) holding up. If relay (TP) operates, it operates 
relay (TP2) which locks up. 

Suff:i cient time for relay (TP) to operate i s  again measured by 

relay (TPT), The breaking of ground from the secondary winding of relay 
(TPT) by the operation of relay (STL) does not at once stop the flow of 
current in that winding, but simply starts it to charging the condenser. 

When the condenser is charged, relay (TPT) makes :i. ts front cent.act nnd 
operates relay (ON3) again. This time relay (ON3) nelt her locks or 
restores relay (TPT) to its back contact, both these circuits having 
been 'broken at back contacts of relay (STL). But relay (TPT) continuing 

on its front contact, it continues to hold relay (ON3). He lay (01J3) 
operated transfers the 11T11 and "R" leads from the winding of relay (TP) 
to the (TN) co:i.l and the (L) relay, and removes the br:idge from the front 
contact of relay (L) so that the sender may recognize an aband.oned call. 
If the tip party is calljng, relay (TP2) connects the "T11 lead to the 
(TN) repeating coil to discharge the line and prevent bell tapping. 

After dial:i.ng is completed and relay (STL) operated, the sender 

completes its selections and then operates relays (AVl) and (AV2), releases 

relay (AV3) and operates relay (AV4). The operation of relay (AV4) re­

leases relay (ON2) and the link switches. Relay (ONl) releases after relay 

(ON2) if the tip party is calling, but if i t  is the ring party relay (ONl) 
is held up by a circuit through front contacts of relays (CS-) and (AVl), 
and back contacts of relays (TP2) and (TPl). Relay (AV4) operated connects 

ground to the secondary winding of relay (TPT), making it break its front 

contact and also release relay (ON3). Relay (TP) now operates through both 
the tip and ring back contacts of relay (ON3), a front contact of (AV4), a 
3050 ohm resistance, and back contacts of (TPl) and (TP2). Relay (TP) oper­
ated, operates relay (TP2) which breaks the circuit just described for 
holding relay (ONl) and also breaks the circuit to the winding of relay 
(TP). Until relay (TP) releases it holds relay (ONl) through the locking 

contact of relay (TP2). If this operating test of relay (TP) fails, or 
if on any call relay (TP) sticks up, relay (ONl) will be held until re­
leased manually. 

) 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



.SEE XB - 50 (;s "' 

NO��s· 
P-4RTY 

(cs) -P�v. r�1 4-7 

oh'" 

(RA4} 
I 
I 
I 
I � 
I 
I 

,e R 

S TA TION 
N Y.  TEL . CO. 
G. P. S. - L . /. 

\ 

PARrY 

f.f£e 

- �  

{ONZ} (ON!) 

48Y. .,. 

l (;s" 
SEE XB-53 

(TP} 

0 (AY3) 

SUBSCRIBER SENOEI? 
TWO PARTY TESTS ANO CHECKS XB -52 

t 

,f~!t-i ' -

( 
-

a 

~f4 
.30501,(/ 

n 

Ur- Q LI flti•r-±_ 
-
V 

(A~~I•~-
fU 

I' _ _j_ 
- ---<) 

' ,l n 

(LJ r""l ~if~ 
(H.s) □ -

□-; 
r, ,. .' 

I A 

I I • • 

-;-48V. 
1 ~0--;,;;, (TPT) • J • ~ p 4300"" 

(L) .,-1'-~ ~I n + & _, . •s B~v.., ~8$: ... - .. 1 ' ... _ci•I. TPI} • .... 48V. 
• I -tilb_ ~ 0- ,-!.. • 

LJ 
' .... ..,, 

r 
I ' -i (TPZ) -

-

'E XB-SO 

□(CK) D □~) 
.l • ~ -
• - -, I Tl"" CK/" 

' ~ .,It"]_ 
I 

48Y. ,,- OEC.MARK. 

--------, r~{ON3) 
TIP PARTY .a 

T >-~- It 
+ 

R • □(AYI) 
RING PAl?TY 

T -r ·--

~ I = 
"t/lJSCl?IBER I lJ'n1:'-i 

I 
(T/V) ='". 

-X850) 

I 2 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



HOLDING SENDER L I NK HOLD MAG1TETS AND REI.EASE OF 
CONTROL CIRCUI T 

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

XB - 53 

When re l ay (ONl ) o f  the sender operate d ,  the 11 SB" l e ad was 
g rounde d to ope rate i t s as so c i a t e d  ( SB )  re la;y in t he sende r l i nk and 
c o n t ro l c i rcui t ,  to i ndi cate a s ender busy con d.:i. t i on t o  o t he r  cal l s  as 
long as thi s s ende r  i s  he l d .  W} th re l ay ( SB )  ope rat e d , ground i s  p l ace d 
on the l l]S " l e ad t o  ope ra t e  r e l ay (ON2 ) whi ch lo cks re l a�' (ON l ) and 
i t self unde r con t ro l o f  re l ay (AV4) . Re l ay (ON2) ope rated al so p l ace s 
ground on the s l e e ve to ho l d  the s ende r  link and con tro l  primary and 
s e condary ho l d  magne t s . A l so re lay (ON2 )  p l ac e s  .ground on the "RL11 l ea,1 
t o  the sende r  l i nk and con tro l c :i. r cui t t o  s tar t t he rel ease o f  that 
c i rcui t .  

) 

) 

) 
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OPERATION & RELEASE OF RELAY DUE TO DIAL PULSES 

The po lar j. zed r e lay (L ) ope r a t e d  whe n the t ip and r i ng l eads 

XB- 5 4  

were cut through from t h e  cal l i ng l i ne t o  i ts wi ndi ng , and remains  operated 
e xcep t fo r a momen t ary re l eas e on each break of  the di al unti l the s ende r 
i s  di sconne c t e d ,  unl e s s  the subs c r i be r  hangs up t o  abandon t he cal l . 
Re lays ( LI )  and ( 12) ope rate and re l e ase  wi th ( 1 ) . Re lays ( SR)  and ( SRl ) 
ope rate on the fi r s t ope rat i o n o f  r e l ay ( L) and re l e ase when the cal l i s  
comp l e t e d  o r  abandone d .  The ( SR) r e lay be i ng s l ow re l eas e type ho l ds up 
whi l e  the (1 )  r e l ay r e l eas e s  duri ng dial pul ses , and in  turn ho l ds relay 
( SRl ) . 

Re lay (RA) operate s through a back contact o f  re l ay (LI ) on the 
f i rs t  di al break of each digt t di aled and r ema:i. n s  operated t hroughout that 
s e ri e s  of pul s e s  de spi te the repeated momen tary breaking of i ts operat i ng 
path.  I t  r e l eas e s  each time the di al com e s  to re s t  af ter s ending pul s e s for 
o n e  di gi t .  'rl:1e (F.Al ) re l ay ot:1e rate s and re l ease s  i n  rever se to the (RA)  
re l ay ,  e xcep t that i t  cann o t  operate  f o r  the f i rs t t ime unt i l  t he ( F) hold 
magn e t  operate s .  

Re l ay s  ( 13 ) , ( 14) and ( I,5) serve to tran smi t the di al pul s es ,  
repr e s e n t e d  by back contac t  c l o sure s o f  re l ay (L ) , over two le ads. al t e rnate l y  
t o  t h e  pul s e  coun t i ng re lays . Re lay ( 13)  opera t e s  when re lay (L)  r e l e as e s 
on the fi r s t  di al break o f  each di g H , and re l ay  ( L5 )  ope rat e s  by i t s 
p rimary wi ndi ng in s e ri e s  wi th re lay (I.i3)  when re lay (1 )  operates  on the 
fo l l owi ng di al  c l o sure . Re lay (14) ope rate s i n  s e r i e s  wi th the s e condary 
winding o f  re l ay ( 15)  when re lay ( L) re l e as e s  on t he s e cond cli al bre ak ,  and 
that caus e s  re lay ( 13 )  t o  re leas e , but re l ay ( 15)  i s  sti l l  he l d  up by :i.t s  
se condary wi ndi ng . Then when re l ay  ( 1 )  ope r at e s  o n  the fo l l owing- c l M .ure , 
re lays ( IA )  an d ( I,5) bo th re l ease . .4.ny po s s ib i l i ty of r e l ay ( TA) re l e as i ng 
be fo re re l ay  ( 13 ) . and the re b;y preven t i. ng t he release o f  re l ays  ( 13)  and (15) , 
i s  p reven ted by l o c ki nG the s econdary wi ndi ng o f  relay ( 14) to a front 
c ontac t of re lay ( 13 ) . The cyc l e  repe at s for eve ry two pul ses o f  the digi t . 
I f  the nUt11be r of pul s e s  i s  even , the l as t  pul se l eave s the three r e l ays 
n o rmal . If the number is o dd ,  r e l ay ( 14) i s  l eft  no rmal and re lay s  ( 13 )  and 
( 15)  r e le ase aft e r  the last pul s e  because t he ope rat i on of r e l ay ( 12) anrl the 
r e l e ase of re l ay (RA) break al l ground c onne c t i on s  whi c h  c ould ho l d  t hem up . 
The impo rtan t fac t fo r future re fe rence i s  tha t  each o<ld pul se  of a dj.gi t 
ope rate s re lay (15) and each oven pul s e  re l eas e s  i t .  

( 
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XB - 5 5  

COUNTI :NG PULSES C F  EACH DI GIT BY 'l'HE OPERATI ON 
-----=AND RELEASE OJf ( 
The pul s e s  of  each dig:i.  t are counted on re l ays (Pl ) to (P6 ) , 

whi ch ar e ope rate d i n  ro tati o n  by al te rnate c l o sure of  t h e  f ron t and bac k  
bo t tom con tac t s  o f  r e lay ( 15) and each o f whi c h  l o c ks un t i l r e l e as e d  by the 
ouerat i on o f  ano the r , or by the of r e l ays (RAl ) and ( SMl ) a.t the 
end o f  a s e r i e s  o f  pul s e s . 

'.rhe firs t pul s e  o f  a di g i t ope rates r e l ay ( 15 )  as has been 

de scr i 'bed ,  conne c t i ng ground thr oUbh back contac ts of re l ays (P4) , (P2) , (P3 ) 
and ( P5) t o  operate r e l ay (P l )  wh:i.ch l o c ks through bac k c o n t ac t s  of re l ays 
(P2) , (P3) , (P4) and (P5) . The second pul s e  r e l ease s r e l ay ( 15) conne c t i ng 

g round through back contac t  o f  (R.iU ) and fro n t  o f  ( P l ) to operate (P2) whi ch 
r e l e as e s  (P l )  and l o c ks i t s e l f  through the same path whi c h  previ ous ly l ocked 
( P l ) . The thi rd pul se operat e s, (15)  connec t i ng grolrnd through bac k con tac t  
o f  (P4) and fron t of  (P2) to ope rate (P3) , whi ch unl o c ks (P2 ) and lo cks i t s e l f . 
The four th pul se ac t s  s :i.mi lar i�· t o  ope rate (P4) and r e l e as e  (P3) , and the 
fi fth pul s e  to ope rate (P5) an� r e leas e  (P4) . The s i xt h  pul s e  operat e s  (P6)  
t hrough fro n t  cont act o f  (P5)  and (P6 ) l o cks up fo r t he remai nde r  of  the digi t  
but do e s  no t un l o ck (P5) . The s e venth pul s e  ope rat e s  (P l )  again ,  thi s t i me _ 
ope rat ing and l o cki ng thr9ugh front contac t s  o f  (PG) , i n s t e ad o f  back c on t ac t s  
o f  (P5)  and re l e as i ng (?5) . The e i gh t h ,  ni n th and t e n t h  pul se s ope rate (P2) , 
(P3)  and ( P4) re spe c t i ve ly , e ach (P)  r e l ay as :i t  o-pe ra t e s  un l o c ki ng the one 
ahead o f  i t .  The- (P) rel ays ope rated af t e r  each p�1l se  are tabul ate d  be l ow :  

pul se 
l 

(p\ - ) 
(P l )  
(P2) 
(P3 )  
(P4) 
(P5) 
(P5) - (P6 ) 
(Pl) - (P6)  
(P2) - (P6)  
(P3) - (P6) 
(P4) - (P6) 

When re l ay (R..ti. ) re l eas e s  at the e nd of the fi r s t s e r i e s  of  pul s e s  
s ome one  ( no t  number one) o f  t he t e n  sele c t  magn e t s  ope rate s i n  ac c o r dan c e  

wi th the number di al e d  and the (P) re l ay o r  re l ays then ope rated . Be f o r e  the 
re l e as e  of re l ay (RA)  can be e ffec tJ ve in opera t i ng a s e l e c t  magne t ,  ho ld 
magne t (F )  mus t have been proper ly ope rated by the  di s tr i c t  frame i ndi c at i on , 

t o  gro und the c on t ac t  o f  (P.A.) . Thi s i s  to i nsure that the f i r s t  di. aled digi t 
canno t be regi s t e re d  on t h e  on ver t i cal o f  the swi t ch ,  i n  case the di s t ri ct 
frame regi s t rat i on fai l s  fo r any reaso n .  

The se l e c t  magne t pas s e s i t s  ope rat i ng ground o n  to ope rat e r e l ay ,  
( SM l ) :i. n t he same manne r a s  RECORDI NG FP..AME INDI CATION . 

When re l ay ( SM l )  ope rat e d i t  bro ke the l as t  l o cking path fo r t he 
(P )  r e l ays . Re l ay (BAl ) havi ng operated i n  paral l e l  wi th the s e l e c t  magne t ,  

whatever (P)  r e l ays  ar e ope rated then re l e ase . The (SMl ) r e l ay ope rate d  
al so breaks t h e  o p e r at i ng path o f  t h e  se l e c t magne t ,  but be fo r e  breaki ng 
e i the r of the s e  c i rcui t s  re lay ( SM l )  c l o s e s  a c :i. rcui t to l o c k  i t s e l f  and the 
s e l e c t  magne t .  
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XB-56 

OPERATION OF HOLD MAGNETS FOR DIALED DIG rrrs 

When a select magnet operates from the (P) relays for the first 
digit, :i.ts operating ground causes relay (Sl'iil) to operate. With relay (S1v1l) 
operated relay (SM2) operates through its primary winding and causes relay 
(SM3) to operate, this in ~arn releases relay (SMl). A circuit is closed from 
ground through the secondary wi nding of relay (SM2) front contact of relay 
(Ri\3), and back contacts of relays (RA5), (CL) and (PS) to the winding of the 
(A) holtl. magnet; and another circuit from ground through back contact of relay 
(AVl), front contact of relay (RA3) and back contacts of the (C) and (B) hold 
magnets to the winding of the (AA) hold magnet. 'Hiese c:i rcui ts operate the 
(A) and (AA) hold magnets, and the first also holds (SM2) after (SMl) releases . 

The hold magnets close the contacts of the cross points at the 
level of the operated select magnet. Both hold magnets lock up and when both 
have operated the locking ground for hold magnet (A) short circuits the secon­
dary wind.ing of relay (SM2), which releases followed by (SM3). The operated 
hold magnet operates relay (ALl) which removes dial tone. 

When relay (SMl) operated it broke the last locking path for the 
(P) relays, relay (RAl) having operated 1.n parallel with the select magnet, 
whatever (P) relays are o:perate:l then release . Relay (SMl) operated also 
breaks the operating path of the select magnet, but ·oefore breaking either 
of these circuits relay (SMl) closes .a circuit to lock both itself and the 
select magnet. 

Relay (SM2) operated closes another circuit to lock the select 
magnet after relay (SMl) has released. The select magnet fjnally releases 
when relay (SM2) releases after the operation of both (A) and (AA) hold 
magnets. 

All digits that are dialed after the first, ar8 registere:d in the 
same way o~ the succeeding registers upon the successive releases of relay 
(RA). Each register after 'the (A) has one hold magnet which closes the con­
tacts of one cross point. 

The hold. magnet operating path from contacts of relay (SM3) through 
secondary winding of (SM2) is steered to the successive hold magnets by trans­
fer contacts on relays (RA3), (RA5), (CL) and (HL) . The operating path from 
contacts of relay (SM3) which does not go through secondary winding of relay 
(SM2) is effective only to operate the (AA) hol,l magnet, being open at a front 
contact of relay (RA3) during the registration of the frame and the second. 
dialed digit, and open at the back contacts of the (:B) and (C) hold magnets 
during later dial regintration. In general a contact on each hold magnet pro-
vides a locking ground for the next one. -

Each time a registration 1.s made the operation and. release of 
rel!'ly (SM3) co.uses the (R-'.i.2), (IIA3), (RA4) and (RA5) relays to function as 
shown in the following table: 

Reg. S~A~5 RA2 Rli.3 f:A4 RA5 

F 0 0 Ne.., N N 
N ou 0 0 N 
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Reg. SM3 F.A2 RA3 BA4 ?..A5 

AA & A 0 N o µ o II N 
N N N O ti 0 

~ - 0 0 N 0 -If OH 
---;;>N OIi 0 N Q # 

C 0 N OH N OIi 
N N N N N 

-'fR 0 0 N N N 
N O H 0 0 N 

_H 0 N 0 0 µ N 
N r -• N oµ 0 

1' l 0 0 N o II 0~ 
N 0 0 N OH 

-u 0 N 0 f+ N O+I 
N N N N 1-T 

-,91'- .-e- -{:} - J-
,_N-- - 0- - 0 - - N 

The office code is registered on the (A), (B) and (C) registers 
and the numerical digits are registered on the (TH), (H), (T) (U) registers 
and the station or fifth numerical di g it on the (ST) register. 
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XB-57 

OPERATION o:E' (DST) RELAY AND FUNC'rIONS OF (TR) RELAYS 

Relay (DST) operates when the operation of relay (CL) shows that 
the office code has been dialed, or when the (0) crosr.; point on the (AA) 
register closes showing that zero has been dialed for a first digit, or 
when relay (PS) operates to indicate that dialing has not commenced in 
the time allowed by the timing circuit or that the sender has been primed 
out. 

Relay (DST) operated connects battery to leads 11ST11 and. 11CBS'1 

to the decod.er connector, with the effect that the latter connects the 
sender to an id.le decoder over about 60 leads as soon as the connector 
and a decoder are available. 

Office code and other information passes from the sender to the 
d.ecoder over some of these leads, after decoding, select:i .on information 
passes from the decoder to the sender over other leads. 

After decoding and making progress in its function of establish­
ing a connection through district and office frames, the decoder grounds 
lead 11DC11, which is one of the leads through the decoder connector, and so 
operates relay (DC). The ground applied by the decoder, besides operating 
relay (DC), also operates the (F) relay in the district junctor, which in . 
turn operates (LC) relay in the district link and connector circuit where 
another ground is supplied to it by the decoder marker. This second 
ground holds relay (DC) locked up for a time after the direct connection 
between sender and decoder is broken by the release of the decoder con­
nector. 

When the decoder has sent its selection information to the sender 
and has also operated. relay (DC), it grounds lead 11RL11 through the decoder 
connector. This operates relay (DRL), which locks up for as long as (DST) 
remains operated, which is for the duration of the use of the sender on 
the call unless a second trial should be required. Relay (DRL) breaks the 
"ST" lead, thereby releasing the decoder connector and breaking all direct 
connections between semler and decoder. Relay (DRL) also grounds the "LR" 
lead to the sender link to lock up certain relays in the district junctor 

·Which may have been operated directly by the decoder marker. 

The sender is still in indirect communication with the decoder 
marker through the sender link and the di strict junctor. When the decoder 
marker has completed its work of establishing a connection from the calling 
line through the district and office frames, it removes ground from the 
11DC11 lead and relay (DC) releases. This signals the sender to proceed with 
its work, 

If the decoder marker encounters trouble in rece1v1ng information 
from the sender in decoding or in transmitting information to the sender, 
or if it finds all trunks of both regular and alternate routes to the 
desired point busy and also all overflow trunks busy, it sends a trouble 
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release by grounding lead 11TRL" and so operates relay (TRI), which releases 
relay (DST), which breaks the 11S'.211 lead, thereby releasing the connector 
and breaking all direct connect:i. ons between the sender and decoder marker. 
Lead 11TRL" being broken with the rest, relay (TR2) operates in series wHh 
relay (TRl). Relay (DST) now reoperates with the result that a second 
connection is made through the decoder connector to tbe decoder. 'l'his may 
be the same decoder as "before, but usually will be a ciifferent one, since 
the first decoder holds itself busy momentarily after sending n trouble 
re lease. Relay (TR2) being operated on the second trial, lead "AR" to the 
decoder will be grounded to notify the decoder to use the alternate route 
to the desired point, if there is an alternate route. The second decoder 
marker will now try to establish the connection. 

If the first decoder marker encounters either trouble or an all 
paths busy condition when tryi:ig to establish connection to a chosen idle 
trunk or overflow trunk after its dir8ct connection with the sender through 
the decoder connector has been broken down, it sends a trouble release by 
grounding momentarily lead 11TR11 throu gh the district and sender link. The 
(DC) relay being operated at that timE, causes the "TRL" lead to receive 
this tsrq1.md, operating the (TP.) relays in the same manner as if the lead 
had been grounded via the decoder connector, wMch would cause the release 
of the (DST) and (DRL) relays; a.lso all selection register relays and all 
relays fed by off-normal battery. 'J.1he operation of relay (TR2) operates 
relay (DST-) again with tbe result that a second connection i.s made through 
the decoder connector to a decoder. Relay (TR2) being operated on the 
second trial, lead 11.AR11 to the decoder marker will be grounded to the 
desired point if there is an alternate route. The second decoder marker 
will try to establish the connection in all other respects the same as 
the first did. 

If the first decoder functions successfully and is dismissed 
but the send.er in making selections beyond receives an overflow si gnal oe­
cause of a distant panel type selector running to overflow or tell tale, 
or because of some trouble affecting a crossbar terminating sender, relays 
(AV2) and (AV3) will connect a ground for a moment only to the 11TRL11 lead. 
'This momentary ground causes the (TR) relays to function as has been de­
scribed , 

For the brief time between a first and a second trial, while 
relay (DRL) is normal, the ground. on the 11LR11 lead through the sender link 
to the district is broken in order to release relays locked up in the 
district and allow them to be reused. 

If both first and second trials with the decoder result in a 
trouble condition the "TRL11 lead wi 11 be gro1.mded. a second ti.me which will 
cause relays (DST) and (DRL) ·to release and r e lays (TR3) and. (TR4) to 
operate . Relay (TR3) bein g operated ·on the third trial, lead . 110F 11 to the 
decoder will be grounded to notify the decoder to establish connection to 
an overflow trunk. The decoder wi 11 send sel e ction :informatjon to' the 
send.er, operate relay (DC), operate relay (DRL), connect the district to 
an overflow trunk, and release relay (DC) just as it would function for 
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connecting to a regular trunk. In case it cannot find an idle overflow 
trunk, or finding one cannot find an idle path to :i. t, it wi 11 nevertheless 
operate relay (DC), operate relay (DR1) and release relay (DC), just as 
if it had succeeded in mak:i.ng the connection. 

For a brief time between a second and a third trial, while (TR3) 
is operated and (rI.1R4) is normal, the "LR" lead through the sender link to 
the district is broken in order to release relays locked up in the district 
and allow them to be reused .. 

If the third trial encounters any one of the conditions which 
cause a retrial, the "TRL" lead will be momentarily grounded a third time. 
Relays (TRl), (TR2), (TR3) and (TR4) all being locked up, this ground wi 11 
shunt down and release (TR3), but (TR4) wi.11 hold by its secondary windin 5 . 
Relay (DST) releases and breaks the "ST'' lead_, relea.s:i .ng the decoder con­
nector if still engaged.. Relay (TR3) cannot reoperate, neither can (DST), 
and the sender will be stuck. 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



J, • ,. 

• I 

D 

--=:::----=::.-------~ 

\n .~, 
I 

' . 

-
0 -· ___ _i _ - l 

____ __,/' 

( 

' . . 

I 

) 

) 

C) ' 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



' 

------

~ 
01ST. LINK ANO CONN. 

~ 

DIST. JUNC. !SENOE/11 
I L/NKd I 
1
coNTAl?L 1 

- I I ~ I 1·oc 

_g~ i :~i~ : "rR" ! )~ 1~ 

J 

( .56'} 

I I I _ ·rRrl AKL~ _____ 1 _____ _J_ _ _J 

OECOOEA' 1 I x" 

I I I---. 
{AVI} 1 ~ 

MARKER : "Ail' 

I ~ 
I I . . ~~ I ro 

----------- _J I I I . Rl" 

~)□ 

-fBV 

~•I 

':4A"sw. 
CONTACT O" 

J_ 

Oro;) 

1 

llf-J_ 
-=r 

04:-

. I I ._ (TR4) ( STL) ♦ I I • 

ltf-i 
,f8V-~ 

"sr" 
I "cas" 

"$" 

"rRL°' 

./ 

□ (LR) □ (AV.1} □ ~1--~ .,...-------

TOOECOOER 
MAl?KER 
CONNCCT 

·• . SUBSCRIBER SENDER I z 3 j 
OPERATION OF THE OECOOER .START ReLAY (OST) Ai.SO OPEl?AT/0/V OF (TR) RELAYS VD -57 . 
Fl?OM"TRL"LEAO TOG/YE ALTERNATE /lOt/TE O/?OYE/i'FLOWIIVO/CAT/0/V TOOECOPEN.M40 /\U 

N. Y. TEL. CO. 
6.PS . LJ. 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



J 

,) 

·, 
·-. \ 

) 

XJ3-58 

TIMING :F'OR S'l'ATION DELAY 

When units have been dialed and the decoder has sent a release 
signal, interrupter (SD) is grounded by the off-normal ground. through 
a front contact of (DRL) and back contact of relay (CLl), or front con­
tact of relay (C), front contact of relay (ULl), back contact of relay 
(STL) to interrupter (SD). This ground 1s majntained on the interrupter 
until relay (STL) operates. If no station or fifth numerical digit 5s 
expected, relay (STL) operates at once as has been de.scribed. If one is 
expected, relay (STL) operates by the operation of relay (STA) or (ST] 1 ) 

when it is received, or else when from three to five seconds have elapsed. 

Interrupter (SD) counts its cycles on relays (H), (H 1 ), (T), 
(T'), (U), (U'), (STB) and (S'I'B'), each cycle causing one pair of relays 
to operate and lock up. Each cycle takes about one second and relay 
(STB') operates in from three to five seconds after the interrupter is 
grounded, depending upon what stage of the cycle the interrupter is in 
when it is first grounded. 

The operation of relay (STB') operates relay (STL) provided 
relay (RA) is normal. Relay (STL) operated unlocks relay (H) and (H'), 
which in turn causes the release of relays ('1'), (T 1 ), (U) and (U1 ). 

Re lays (STB) and (STTI 1 ) remain locked to off-normal ground through back 
contact of relay (STA). 

If the calling subscriber starts to dial a fifth numerical 
digit when his time is nearly up, relay (STB 1 ) may operate before the 
digit is registered, but it must not stay up nor must it be allowed to 
interfere with the registration of the digit. Relay (RA) operating on 
the first pulse breaks the circuit by which (STB 1 ) normally operates 
relay (STL) (See XB-59) so relay (STL) cannot operate prematurely to 
stop the counting of pulses. When the digit is registered., relays (STA) 
and (S'l'A 1 ) operate followed by relay (STL) and relay (STA) breaks the 
locking circuit to relays (STB) and (STB1 ), releasing them. 

' 

· When relay (STL) operates it locks to prevent it from releasing 
in case an additional accidental dial pulse should operate rE:lay (RA) 
after the l egitimate dialing has been completed. 
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HirICATION THA'.P DIALING IS COMPLETED 

Relay (STL) operates on all calls after dial:i.ng hds been completed 
and the decoder has sent a regular release signal to the sender, in order to 
indicate that certain fu.'1ctions may proceed and also to prevent false regis­
tration on th~ station register in case of belated dialing or switchhook 
manipulation. 

Either relay (STA) or (STB1 ) must operate in order to operate relay 
(STL). Relay (STA) operates :i.n case the call is for a manual office and the 
called station number is 10000 or over. Relay (ST:S 1 ) operates on all other 
calls. 

On permanent signal, dial zero and official code calls, whether 
routed d:i.rect or through tandem, foe d.GcoJer operates (C13) to show that no 
number :i.s expected, and then when relay (DRL) operates to release the decoder 
from the sender, relays (STB) and (GT:B') operate in series to off-normal 
grou..nd. 

On calls where a number is dialed, but from the character of the 
terminating office and the first few digits of the number, it is evident that 
no station or fifth nunerical digit is to be expected, relays (ST.B) and (STB 1 ) 

operate in series to off-norm1:,,l grow1<i through the operated (DRL) and (ULl) 
relays and other contacts depending upon the conditions, when the units digit 
has been registered. If relay (CLl) is not operated ·by the decoder, as on a 
full selector call to panel or a PCI tandem call with number, or a restricted 
code call which has been re-routed to an operator, the path from relay (DRL) 
to (ULl) re lay is through the back con tact of the tra.,.'1s fer of ( CLl) . If re­
la:7 (011) :i.s operated by the decoder, as on a full selector call to crossbar 
or a PCI direct call, relays (C) and (C 1 ) operate in series through the front 
contact of relay (DRL) and the front contact of the transfer of relay (CLl), 
and then the path for operating reby (STE 1 ) from relays (DRL) and (ULl) is 
through a front contact of relay (C). There are two paths from (ULl) to the 
w:i.nding of relay (STB'), as follows: 

First, when the number does not begin with three d.igits from 100 
to 104, and relay (SD) is operated ·by the decoder to show 
that the terminating office has no party lines with station 
letters, the path is through contacts on the (TH) (H) and (T) 
reg:i.sters and the front contact of the transfer of relay (SD). 

Second, when the number does begin with three digits from 100 to 104, 
but relay (SDl) is operated as well as relay (SD), to show that 
there are no numbers of 10,000 and over j_n the terminatlng office, 
as well as no party lines with station letters, the path is 
through contacts on the (TH), (H) and (T) registers and the front 
contacts of the transfers of both (SDl) a.11cl (SD) relays. 

If a station clig:it is possible (SD) is not operated, and if it is 
actually dialed (STB) and (ST:B 1 ) operate :in series through a back contact of 
rE:!lay (SD) and front contact of the (S'.i1) hold magnet. 

If a 5-digit number is poss:i.ble (SDl) is not operated, and if it is 
actually dialed (STA) ancl (STA 1 ) operate :i.n series through a back contact of 
relay (SDl) and front contact of hold magnet (ST). 
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If a station d1git or a 5-digit number is possible but 1s not 
actually d:i.aled, a station delay period of time is measured off after 
uni ts is dialed, and then relay (STB) and. (S'.1.113') are operated, as 
described in Timing For Station Delay. 
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P.R.DGRESS OF THE SlBLECTION" SEQ,iJENCE 

On any class of call routed through 3. two wire office 
selector the (SO) relay is normal and relay (S3) is operated until 
relay (DC) releases indicating that the crossbar switches have oper­
ated to the sele~ted. trunk~ then relay (S3 1 ) operates in series with 
(S3). 

When a skip office call is sent, relay (SO) is operated, 
which opera.tes relay ( S6) and then rela.y ( S6') in the same manner as 
(S3 1 ) was operatea. above, 

XB-60 

The sequence relays are opern.ted as follows for the several 
stages up to and including trunk test: 

(S3) - ( S3') Fi st office test '/v() FS (?e.!R--yS 

(S4) - (S4') Fi st office brush selection D It ' 
(S5) - (S5 1 ) st office group selection 
(S6) - ( S6') nk test 

The sender is a ranged to make second office selections, 
but this feature is not shown. 

On a full selector call to either panel or crossbar office 
the sequence relays are operated as follows for stages after trunk 
test: 

(S1) 
(S2) 
(S3) 
(S4) 
(S5) 
( S6) 

- (Sl I) 
- ( S2 1 ) 

- ( S3 1 ) 

(S4 1 ) 

- ( S5') 
- ( S6 ') 

Incoming brush selection 
Incoming group selection 
Final brush select~on , 
Fi-nal tens selection - -. ----­
Final units selection 
Incoming advance 

On a PC I call relays (S6) - (S6 1 ) remain operated after 
trunk test throughout the PC I pulsing. 
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FULL MECHANICAL TRUNK TEST 

The fundamental is closed when relays (S6 1 ) and (F03) are 
operated. If the call is sk:i.p office rela.y (S6 1 ) operates upon the 
release of relay (DC) which occurs when the decoder establishes con­
nection to a trunk relay (S6) having operated upon the operation of 
relay (DC) or upon the completion of distant off:ice selections. 
Relay (F03) operates upon the release of relays (FOl) and (F02), which 
occurs when the dialing proceeds far enough to operate the (TH) hold 
magnet or (H) hold magnet, according to the class of call, which has 
been explained. The completion of distant office selections, if any, 
releases relay (S5_'). 

If the trunk is in a group containing non-repeating ground 
cut-off incomings, relay (MTG) is cut into the fundamental by the 
operation of relay (CR5). Othervvi se relay (TG) is used. Whichever 
relay is used operates to battery and ground from the distant end of 
the trunk. 

The operation of relay (TG)-operates relay (TGl) which in 
turn operates relay (TG2), or the operati.on of relay (MTG) operates 
relay (TG2). Relay (TG2) operates relays (0), (BO) and (FO) through 
front contacts of relay (S6) and back of relay (CL4). These relays 
prepare the circuit for incoming brush selection. 

The purpose of the 14500 ohm resistance in trunk test is to 
prevent the line relay of the panel incoming selector or the crossbar 
incoming trunk from operating until relay (STP) is in the circuit and 
the sender is otherwise ready to count pulses. 

XB-61 
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OPERATION OF COUN'11ING RELAYS DURING 'UNITS SELECTION· 

.Final uni ts selection is made with relays (S5) and (S5') 
operated, starting when relay (F03) operates to close the fundamental 
circuit after the completion of final tens selection and the dialing 
of units. 

XB-62 

'I'he (STP) relay sends pulses thro-ugh contacts of relays (S5 1 ) 

and (S5) an,1 the (U) register to the counting relays. 

Assume seven was registered. for uni ts, the first operation of 
relay (STP) would operate counting relay (2) and the release of relay 
(STP) woulcl operate relays (2) and (2') :in s&ries under control of re-

, lay (6). The next pulse would operate relay (l) which loci{:s in series 
w:i.th relay (l') at the end of the pulse. With relay (1 1 ) ,)perated and, 
since the units number :i.s between 5 and 9, relay (6) operates on the 
next pulse and locks in series with relay (6') at the end of the pulse. 
The next pulse operates relay (;5) which locks in series with relay (5 1 ) 

at the end of the pulse. Relay (5) operating causes relay (RC) to 
release. The pulses continue u.""ltil relays (2) and. (2') are again oper­
ated, 'I'he next pulse operates relay (0) through normal contact of re­
lay (RC). At the end . of the pulse relays (:FO) and (BO) operates in 
serjes with relay (0). The operation of relay (BO) opens the fundamental 
circuit which stops pulsing. 

The ct rcui t now prepares for incoming advance. 

-
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FUNDAMENTAL CIRCUIT DURING INCOMING A11.1D FINAL 
SELECTIONS ALSO INCOMING ADVANCE 

During the incoming and final select:ions and incoming 
advance the fundamental circuit is closed from the nFT11 lead through 
back contact of relay (AV2), front contact of relay (F03), back con­
tact of relay (F02), the operating wi1,ding of rela;y (OF) shunted by 
its non-inductive winding, front contact of relay (]'S1), winding of 
relay (STP), back contact of relay (llO;, front contact of relay (FS2) 
and compensating resistance, as set by relays (CR3) and (CR4), to the 
11FR11 lead. 

If the call is going to a crossbar office, a (STP) relay in 
the terminating sender operates in series with the (STF) relay in the 
subscriber sender . The operation of the (STF) relay in the terminating 
sender operates relay (GR) which grounds the tip causing the (STP) re­
lays of both senders to release. 

In order to simulate incoming advance on a call to a cross­
oar office, when final uni ts have been recorded, relay (RVl) is oper­
ated in the terminating sender to send reverse battery and ground to 
the subscriber sender causing relay (OF) to operate and in turn operate 
relay (IA). 

XB-63 
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J:... C I TRUNK TEST 

On all PC I calls relays (CL2) and (CL4) are operated by the 
decoder. 

The fundamental circuit is closed when relays (S6 1 ) and (F03) 
are operated. Relay (S6 1 ) operates upon the release of relay (DC) when 
the decoder establishes connection to a trunk if the call is skip office, 
relay (S6) having opera .ted .upon the operation of relay (DC), or upon the 
completion of distant office selections. Relay (F03) operates upon the 
release of relay (F02) and operation of relay (RC) which occur when the 
completion of dialing operates relay (STL). 

Relay (TG) operates to battery from the distant end of the 
trunk but relay (OF) does not operate because of its polarity, With 
relay (TG) operated it operates relay (TGl) which in turn operates re­
lay (TG2). The operation of relay (TG2) closes a circuit to operate 
relay (Cil) which locks until relay (AVl) operates after PC I pulses 
have been sent. Relay (CI2) operates to a make contact of relay (Cll), 
The (TG) relays hold operated until the trunk is assigned at the distant 
end, when they release to start PC I pulsing. 
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XB-65 

GENERATION OF P C I PULSES 

The PC I pulsing circuit consists of start pulse relay (SP), 
pulse generating relays (PG), (PGl), (PG2) and (PG3), gi·ounding relay (GR), 
pulse tip and ring relays (PT) and (PR), relay (12) which supplements leads 
1 and 2 from the registered digits on the crossbar switch, relay (34) which 
supplements leads 3 and 4 from the registered digits on the crossbar switch, 
and final pulse relay (FP). 

Relay (PG) is a non-biased condenser-timed polarized relay. It 
cannot be said to operate or release, but it closes its front contact when 
energized in one direction by its primary winding, closes its back contact 
when energized in the other direc~ion by its primary winding aud remains on 
either contact or between the contacts when not energized, When current is 
first closed through the primary in either direction, its force is more than 
neutralized by an opposing current in its secondary winq.ing, the source of 
which is the charge or discharge of the timing condenser. When the condenser 
has been charged or discharged, current ceases to flow in _the secondary and 
the primary causes the armature to move f1•om one contact to the other. The 
ac~ual time of operation varies somewhat with variations in voltage, resis­
tance and relay adjustment. It averages about .069 second per single oper­

.--.J ation. 

When relay (PG) closes its front contact, relays (Cil) and (SP) 
being operated, it grounds out the 300 ohm battery and so starts opposing 
currents in the two windings. At first the effect of the secondary windirg 
is stronger and the front contact is held closed, but as the condenser dis­
charges the current in the secondary dies down, until the effect of the 
primary becomes the stronger, when the relay breaks its front contact and 
closes its back contact~ Now the battery through 300 ohms is not grounded 
out and currents start in the two windings in directions reversed from what 
they were before. At first the effect of the secondary winc.ing is stronger 
and the back contact is held closed, but as the condenser charges the current 
in the secondary dies down until the effect of the primary becomes the strong­
er, when the relay breaks its back contact and closes its front conta .ct. Then 
the cycle repeats. 

In sending out PC I pulses after the trunk assignment key has 
been depressed and relay (TG2) has released, 1·elay (PG) pulses as just de­
scribed with relay (PGl) opera.ting every time relay (PG) closes its back con­
tact. The pulsing must start with the timing condenser discharged and the 
(PG) relays in a definite condition, with relay (PG) -closing its back contact, 
relays (PGl) and (PG8) oper.il.ted and relay (PG3) normal. The condenser is dis­
charged and relay (PG) s·et on its _back contact when ·relay (CL2) opera.ting 
with relay (SP) normal, grounds out the 300 ohm resistance. When trunk test 
is made, relay (Cil) operates, which operates relay (PGl), which in turn 
operates relay (PG2), but relay (PG3) cannot operate because its winding is 
shunted. 

With relay (TG2) normal after relays (PG2) and (CI2) have oper­
ated, relay (SP) operates and then relays (PG) and (PGl) start continuous 
pulsing. Relay (PG2) being operated and locked and relay (PG3) normal before 

----- --
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the pulsing begins, the first release of relay (PGl) removes the shunt 
from relay (PG3) allowing it to operate. The next operation of relay 
(PGl) shunts relay (PG2) causing it to release, leaving relay (PG3) 
operated. The next release of relay (PGl) releases rela.y (PG3). The 
next operation of relay (PGl) operates relay (PG2) and so the cycle 
repeats. Each complete cycle, which generates four pulses to transmit 
one digit, proceeds as follows: 

Pulse (PGl) (PG2) (PG3) 

1 Up Up Down 
2 Down Up Up 
3 Up Down Up 
4 DOWil' Down Down 

When operated relay (PGl) grounds the 11FR11 lead for a positive 

XB-65 
Page 2 

~ Pages 

or blank odd pulse, when normal it grounds the 11FT11 lead for a negative even 
pulse. Relay (GR) .operates with relay (PGl) but slightly delayed. 

The winding of relay (Pr) is connected to lead 11111 of the dial 
register when relay (PG3) is normal and to lead 11311 of the dial register 
when relay (PC-3) is operated. When relay (PT) operates, it connects 6500 
ohms battery to the 11FT11 lead giving the light positive pulse. When relay 
( P'r) is normal it connects ground through back contact of relay ( GR) to 
the 11FT11 lead, so that both sides of the trunk a.re grounded momentarily to 
discharge the trunk capacity. Relay (GR) operates immediately after (PGl), 
a.fter which the 11FT11 lead is open to give the blank pulse. For the first 
pulse relay (PGl) is operated in advance, but relay (GR) does not operate 
until relay (SP) operates to start the pulsing. 

The winding of relay (PR) is connected. to lead 11211 of the dial 
register when relay (PG2) is operated and to lead 11411 of the dial register 
when relay (PG2) is normal. Relay (PR) operates when a heavy negative even 
pulse is required and is normal when a light negative even pulse is required. 
Operated it connects 115 ohm battery to the 11FR11 lead, giving the heavy 
negative pulse. Normal it leaves 6500 ohm battery connected to the 11FR11 

lead, giving the light negative pulse. 

After the entil·e number has been transmitted, relay (FP) · is oper­
ated. A blank pulse is sent after the fourth pulse of the unit digit with · 
relay (PG) on its back contact, relay (PGl), (FG2) and (FP) operated and 
relay (PG3) normal. Then relay (PG) breaks its back contact, releasing relay 
(PGl) which lets relay (PG3) operate. Relay (FP) operated reverses the con­
nections between the "FT" and "FR11 leads and the contacts of relay(PGl), and 
also connects the 115 ohm resistance battery to the "F'I111 lead, so the release 
of relay (PGl) sta.i·ts a heavy positive pulse. After the heavy positive pulse 
has lasted for the usual time of the pulse, relay (PG) closes it back con­
tact. Usually that would operate relay (PGl), terminating the pulse and 
releasing relay (PG2) ; but this time, since relays (FP) and (PG3) are both 
operated, the back contact of relay (PG) is cut off from relay (PGl) and 
connected instead to release relay (PG2) directly. Relay (AVl) operates upon 
the release of relay (PG2), - See (XB-66). The heavy positive pulse continues 
until the fundamental is broken by the operation of relay (AV2). 
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The operation of relay (AVl) marks the completion of the sender's 
functions on the call. Besides starting the sender to releasing it also 
immediately releaseq the (CI) relays - See (:x:B-64), which stops the pulsing 
and opens the 11FT11 and 11FR11 leads fro□ the pulsing circuit, 
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CONNECTION OF PULSilJG CIRCUIT TO DIAL REGISTER 

As has been explained under Generation of PCI Pulses, leads 1, 2, 
3, 4, 12 and 34 are connected to the (PG) relays from dial register crossbar 
switch. The leads which are grounded for a particular number depend upon the 
pulses required for that number. For example, if the pulses required were 
positive, heavy negative, blank, heavy negative, leads 11111, 11211 and 11411 would 
be grounded to operate relays which would produce these pulses. 

When a PCI call is routed through tandem and the called number is 
under 10,000, relays (STB) a.nd (STB1 ) will have been opera.ted in advance, 
When a PC! call is routed through tandem and the called number is 10,000 or 
over, relays (STA) and (STA') will have been operated in advance. -vnien a 
PCI call is routed direct, relays (C) and (C 1 ) are operated in addition to 
(STA) and (STA1 ) for numbers of 10,000 or over or (STB) and (STB1 ) for 
numbers under 10,000, (See XB-59) 

The setting of relays (STA), (STA1 ), (STB), (STB1 ), (C) and (C1 ) 

determine which vertical of the dial register crossbar switch will have 
ground supplied to its leads for grounding the necessary leads 11111 I 11211 I 11311 I 

11411, 111211 and 113411 for the desired number. 

Assuming that the PCI call was direct with a number of 10,000 or 
over, relays (C), (C 1 ), (STA) and (STA') would have been operated. Relay 
(Cil) would have operated on trunk test. Ground now would be placed on the 
(TH) vertical of the crossbar switch, under control of normal (TH) relay, to 
place ground on either, both or none of leads 11111 and 11211, depending on the 
req_uirements of the registered thousand number, Likewise ground is placed on 
the thousands vertical for leads 11311 and 11411 under control of relay (TH') 
normal. 

When the first two pulses of the number have been sent, relay (PG2) 
releases opera.ting relay (TH) and shunting relay (TH'). The operation of 
relay (TH) opens the ground supply for leads 11111 and 112 11 of the thousands and 
closes the ground supply for lead 111" and 11211 of the hundreds, in order to 
prepare the proper relays in the pulse generating circuit for these pulses 
when needed. When the thousands pulses have been completed, relay (PG2) oper­
ates allowing relay ('.I1H') to operate and lock in series with relay (TH). The 
hundreds pulses are now sent and when relay (PG2) operates after the first two 
pulses relay (H) operates and then (H') in the same manner as the thousands 
relays functioned. This continues until relay (STB) and (STB') have operated 
at which time the final positive pulse is sent and then the pulsing circuit is 
opened and the sender starts to release as has been explained. 
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TIMING CIRCUI•r AND TROUBLE CONDITIONS WITH MONITORING 

Whenever ground is connected to interrupter (TM), with the (TM) 1-4 
relays normal, they function in the following ma.nner to measure time inte.cva.ls. 
The interrupter breaks for 10 secorids and makes for 10 seconds. 

BREAK MAKE - BREAK MAKE BREAK MAKE BREAK MAKE BREAK 

None (TMl)Op, (TMl)Op. (TMl)Rel. ( TMl )Rel. (TMl)Op. (TMl)Op. ( TMl )Rel. (TMl)Rel. 
(TM2)0p. ( ]:M2)0p. ( '.I'M2)Rel. (TM2)Rel. (TM2)0p. (TM2)0p, (TM2)Rel. 
(TM3)0p. (TM3)0p. (TM3)0p, (TM3)0p. (TM3)Rel. (TM3)Rel. (TM3)Rel. 

(TM4)0p. (TM4)0p. (TM4)0p. (TM4)0p. (TM4)0p. 

r.riming for Dia.ling to Sta.rt 

When the sender is seized the timing circuit starts to measure a period 
of from 20 to 40 seconds. If the first digit is registered in that time the timing 
circuit is r estored and starts again. Otherwise a permanent signal is registered 
and the call is routed to a permanent signal trunk. 

The (TM) interrupter is connected to an off-normal ground lead through 
back contact of relay (ALl), and when relay (ONJ.) grounds that off-normal lea ,d 
the (TM) relays start to function. 

If a digit is dialed within the prescribed time it registers on the (A) 
and (AA) registers and relay (ALl) operates from a front contact of the (AA) hold 
magnet to lock up for the remainder of the connection. Relay (ALl) operated breaks 
ground from the (TM) interrupter and a.ny operated (TM) relays release. When the 
(TM) relays are normal, relay (AL2) operates, to lock up for the remainder of the 
connection unless relay (ML) should . be operated. 

If a digit is not Ji.a.lea. within the prescribed time relay (TM4) operates 
and locks and ca.uses relay (PS) to operate and lock. The timing continues and if 
the call is not disposed of ir. 40 seconds ( or more,) relays (TM3) and ('I·M2) both 
release, causing relay (SS) to operate and lock. This operates relay (ML) which 
calls in the monitor, 

Timin,<; for Dialing to Finish, Except Stations 

When the first digit has been dialed the timing circuit starts again to 
measure n period of from 30 to 50 seconds. If the units digit is registered in 
thi;1,t time, or the office code completed in ca.se of a.n opera.tor call without number, 
the timing circuit is restored and starts a.gain. Otherwise the sender monitor is 
called in to supervise • 

When relay (AL2) operates on the restoration of the timing circuit after 
the registration of the first digit, it grounds the (TM) interrupter through a back 
contact of r ::ila.y (ULl). This starts the (TM) relays on another cycle. 
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If the units digit is dialed within the prescribed time it registers on 
the (U) register and relay (ULl) operates from a front contact of the (U) hold 
magnet, to stay up for the remainder of the connection. When the dialing is com­
pleted on an operator ca.11 without number rela,y (STL) is operated, ·which operates 
relay (ULl). to sta.y up for the remainder of the connection. Relay (ULl) operated 
breaks ground from the (TM) interrupter and a.ny operated (TM) relays release. 
When they are all normal relay (UL2) operates, to lock up for the remainder of the 
connection. 

If the dialing is not completed within the prescribed time relay ('l'M4) 
operates and locks in 20 to 40 seconds, and 10 seconds later relay (TMl) operates 
and causes rela.y (ML) to operate and lock. This calls in the monitor, but if the 
dialing is coippleted before the monitor answers ► relay (ULl) operates, restoring 
the (TM) relays and (ML) relay and the connection proceeds e.s if there had been 
no delay. 

Timing for Release 

When dialing has been completed (excluding registration on the stations 
register .,) the timing circuit starts again to mea.sure a period of from 30 to 50 
seconds, unless the call is routed through a distant office selector or is of a 
PCI class, when the period measured is from 60 to 80 seconds. If the call is not 
disposed of and the sender released in that time~ the sender monitor is called in 
to supervise. 

When relay (UL2) operates on the restora .tion of the timing circuit after 
the completion of dialing, it grounds the (TM) interrupter and so starts the (TM) 
relays on another cycle. 

If the sender is not released within 30 to 50 seconds, and the (TW) and 
(CL2) relays are normal, relay (TM4) operates and locks in 20 to 40 seconds, and 
10 seconds later relay (TMl) operates and causes relay (SS) to operate and lock, 
If the sender is not released in 60 to 80 seconds, with relays (TW) or (CL2) 01· 

both being operated, relays (TM3) and (TM2) release and with relay (TM4) locked 
operated, 1·-elay (SS) will operate and lock, causin€: relay (ML) to operate and call 
in the monitor, but if the sender is released before the sender monitor answers, 
relays (SS), (ML), and all other relays release a.nd the sender signal is extin­
guished. 
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Coin Supervisory or Key Pulsing Sender Link 
and Cont:coller Circuit 

Junctor or trunk selection. 

Regula.;.' and reserve t ,2st fo1' sender or coin supervisory 
group, also sender or coin supervisory c:ircuit group 
selection . 

Selection of ke:,r pulsing "A" sender or coin supervisory 
circuit and release of controller circuit. 

------ ... 
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Coin Supervisory or Key Pulsing Sender Link 
and. ControJ.ler Circuit 

Junctor or Trunk Group Selection 

XB-75 

When this circuit is used to select a.n idle key pulsing sender, it is 
started from ground on a start lead from an 11A11 switchboard district junctor 
being used by the opera.tor. Likewise, when this circuit is used to select an 
idle coin supervisory Circuit for a coin district junctor, ground is placed on 
the start lead. 

The controller circuit may serve one hundred 11A11 switchboard district 
junctors or one hundred coin district junctors. Although the circuits are 
alike in both cases, separate frames. are required since the "A11 swi tchboa.rd 
district junctors are connected to key pulsing senders , while the coin district 
junctors are connected to coin supervisory circuits. 

There are two controller circuits associated with each frame, known 
as the "A" and 11J311 controller circuits; the wiring is so arranged that some 
groups of district junctors will have preference to the "A" controller a.nd 
oth er groups preference to the "B" controller. 

Ground on the 11ST11 lead operates a (G-) relay in the controller 
circuit associated with both the 11A11 ancl 11Bll groups of links which correspond 
to that group of ten district juncto:rn, provided there are paths available 
ove1· idle lin ks to idle senders or coin supervisory circuits through both con­
troller circuits. This circuit is through the (D) relay normal, through the 
primary hold (B) magnets normal, through relay (GE-) normal over the "PA" 
leads, through the (AG) and (BG) rela:rs normal, over the 11G11 lead through the 
(GE) relay normal, to the wind.ings of the (G-) relays. There are ten (G-) 
relays in ea.ch controller circuit corresponding to the ten groups of .junctors. 
'The ten ( G-) relays of each controller circuit are cha.ined so tha.t when simul­
taneous calls are received. only one of the associated (AG) or (BG) relays will 
have preference. 

When both controller circuits are idle, the lowest numbered operated 
(G-) relay-s cause a corresponding (.AG) or (BG) relay to operate. The (AG) and 
(BG) relays cor:cesponding to the same group of jur1ctors are arranged in a 
chain circuit so that only one of the associated (G-) relays remains operated. 
The ( G-) relay of one of the "A" or "Bil groups of links locks through its 
:issocia.ted operated (AG) or (BG) relay. The (G-) relay operated (1) operates 
the (AG) or (BG) relay, (2) releases the (CB) relay which grounds the "CB" 
lead to start timing, (3) closes ground through relay (RL) and (TS) normal to 
op,_aratG relay (RS) and (4) operates relay (GE) . Relay (GE) operated (1) opens 
the operate c ircuit s to the (G) rela;y--s, (2) closes ground over the 11GE" lead 
to the (AG) or (BG) relay for use in opera.ting relay (D). The operation of 
the (AG) · Or (BG) relays operates the associated (D) r elay from ground over the 
11GE11 lead from the operated (GE) relay. Relay (D) operated, operates the (HA) 
or (HB) relay associated with the control circuit which is to hand.le the call, 
as determined by the action of the (G), (AG) and (BG) relays. The (D) relay 
operated, indjvidualizes the ten 11ST11 leads so that they can be used for 
identifying or selecting the junctor that started the call. When the (G-) and 
(.AG-·) or (BG-) :r:-c.,J.2.ys corresponding to that group of junctors in the other 

p== 
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controller circuit I'elease, that controller circuit is released from this call 
and is made available to handle calls for other groups. Slow release relay (RS) 
operates to prepa.re the operate circuit for relay (TS) and when released by the 

·operation of rela.y (TS) allows a short interval to test for sender or coin su­
pervisory circuit groups having two or more idle circuits before making this 
selection on reserve basis, this is controlled by relay (RT) which operates 
with relay (RS) normal and relay (TS) opera.ted. 

The contacts of the opera.ted (HA) or (HB) relay close through the 
ten "ST" leads from the ten junctors of the group being served to the primary 
windings of the ten relays designated (TO) to (T9). One or more of these 
relays may operate depending upon the number of simultaneous calls started in 
the group or all may operate if rela.y (D) is slow to open its break contacts, 
The operation of one or more (T-) relays opera.tes relay (TS) from ground on 
the lowest numbered operated (G-) rel&y, through its associated (.AG) or (BG) 
:relay operated, over the 11PA11 lead, · through relay ( GB) normal, through the 
primary hold (B) magnet normal, over the 11GS11 lead, through relay (HA) or (HE) 
operated, through relay (RL) normal, through the (T-) relay, through relay 
(RS).opera.ted to winding of relay (TS). Relay (TS) operated locks and causes 
relay (HS) to start to release. Relay (TS) also prepares the locking circuit 
for the ( 1r) relays and the operate circuit of relay (TE). The operation of 
relay (TE) and locking of the (T) relay is delayed until relay (SS) operates 
to insure that any other (T) relay remaining operated due to the failure of 
the (D) relay back contacts to break will be released before the locking cir­
cuit is closed. The operation of rela.y (SS) following sender or coin super­
visory circuit group selection causes the (TE) relay to operate and the lowest 
numbered (T) relay to lock in parallel with relay (TE). When the (TE) operates 
it opens the circuits for the operating windings of the (T-) relays. 
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Regular and Reserve Test for Sender or Coin Supervisory Group, 
Also Sender or Coin Superviso _ry Circuit Group Selection 

XB-76 

The operation of relay (HA-) or (HB-) closed through leads 11LE11 and 
111011 from ground on the back contacts of the primary hold magnets (A) to the 
windings of relay (LA) and (LB) through normal contacts of relay (SS) causing 
the (LA) and (LB) relays to operate if the corresponding link is idle. If 
relay (SGE) is normal indicating that the group of send.ers or coin supervisory 
circuits is not being held by another link and controller circuit and two or 
more circuits in the group are idle, ground will be connected to the 11GT11 lead 
under control of the chain contacts on the (SB-) relays to the windings of the 
(SG-) relay associated with that group, which will operate if its circuit is 
closed through the (GB-) relay normal and the associated (LA) or (LB) relay is 
operated. 

As shown on XB-75 when relay (TS) operates indicating that the trunk 
has been selected, rela;'l (RS) begins to release, relay (RT) operates when slow 
release relay (RS) is normal und transfers the group test from the 11GT" to the 
11R1111 leads. There will be ground on the 11RT11 lead of a sender or coin super­
visory circuit group if the group is not being held busy by another link and 
controller circuit or if the (SGB) relay is not opera.ted indicating the group 
is busy. The (SG-) relay associated with the group will operate through relay 
(GB-) normal if the associated (LA) or (LB) i·elay is o_pera.ted indicating that 
the corresponding link is idle. 

When one or more (SG-) relays have operated on either regular or 
reserve test, a. circuit is closed to operate one of the -four (LL) relays 
associated with this controller circuit. This circuit is closed from battery 
through resistance (A) make contacts of the (HA-) or (HB-) relay over one of 
the preference leads, depending on which group of district junctors are being 
served, make contact of the (SG-) relay to operate the (LL-) relay associated 
with (SG-) relay. The operation of the (LL-) relay locks other controller 
circuits out of the group, furnishes ground to lock to corresponding (SG-) relay 
and operates relay (SS). 

Each controller circuit has one (LL-) relay associated with each (SG-) 
relay . . Rela.y (SS) operated (l) releases the (LA) and (LB) relays, (2) locks the 
lowest numbered (T) relay operated (see XB~75), (3) operates relay (TE) through 
relay (TS) operated (see XB-75), (4) supplies a holding ground for relay (TS) 
through the (T) relay operated (see XB-75), (5) connects ground from relay (RL) 
normal, through rela.y (SG-) operated to operate the associated (C-) relay and 
(6) by-passes the operate circuit of relay (LL-) a.round the (TS) relay. 

l 
j 

l 
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Selection of Key Pulsing 11A11 Sender or Coin Supervisory Circuit 
and Release of Controller Circuit 

XB-77 

When relay (TE) operated, ground was closed through to operate the 
primary select magnet associated with the district junctor serving the call, 
as indicated by the (T-; relay operated, 

When a group of key pulsing senders or coin supervisory circuits has 
been selected as indicated by the operation of relay (C-), it closes through 
lea.as 11PO" to 11P4 11 one of which is grounded under control of a.n operated (T-) 
relay. This ground will operate one of the (S-) relays indicating which key 
pulsing send.er or coin supervisory circuit will serve the call. Relay (S-) 
operated (1) locks to relay (C-), (2) opens the operating circuit to preceding 
(S-) relays, (3) connects ground to lead 11scri of the selected sender or coin 
supervisory circ 1.1i t and (4) operates the secondary select magnet corresponding 
to the selected sender or coin supervisor;y circuit. Relay (S-) operated also 
operates relay (SA) and (SGE). Relay (SGE) operated. causes the selected group 
of five send.ers or coin supervisory circuits to test busy to other conti·oller 
circuits. The operating ground of relay (SA) is closed through its make contact 
through a normal contact of relay (SL), through a mske contact of the operated 
(SG-) relay, over lead 11HE11 or 11H011 to operate both the primary and secondai·y 
hold magnets. 

J:;QY Pulsing 11A11 Senders use Figure 1 

When relay (S-) o:perated and grounded lead 11SC,11 relays (SC) and 
(SCl) of the key pulsing sender operate. With relay (SCl) operated a circuit 
is closed to operate one of the (F-) relays in the sender from ground on the 
"F- 11 lead furnished by the controller to indicate which district junctor frame 
is being used. When relay (SC) in the sender operated leads 11S11 and 11SL1' are 
closed through to operate relay (SL) from the opera.ting ground of the hold 
magnets. Relay (SL) opera.ted removes the short circuit from the winding of 
relay (TST) allowing it to operate if the sleeve is not crossed v,ith any other 
sleeve, if the sleeve were crossed there would be ground on both sides of the 
winding of r·elay (TST) keeping it from opera.ting and causing a time a.la.rm. 
With relay (TST) opera.tea_ relay (DC) will operate from ground a.t relay (TA) 
normal, (SD) normal, (TST) operated to the winding of relay (DC). Relay (DC) 
operated (1) locks to ground on relay (SA) operated, (2) closes ground to lead 
11GS11 to operate relay ( ON) in the key l)ulsing sender. The ( ON) relay operated 
(1) grounds the 11S11 lead to hold the primary and secondary hold magnets, (2) 
grounds lead 11SB" to operate relay (SB-) in the controller circuit associated 
with that sender, the ( SB-) rela.y operated. grounds lead 11BS11 to operate relay 
( ONl) in the sender a.ml grounds lead 11RL11 from the sender to the controller 
circuit, the grounded 11:RL11 lead operates relay (SD) which in turn operates 
relay (RL) causing the controller circuit to release. 

Coin Supervisory Circuit use Figure 2 

When relay (S-) operated and grounded lead 11SC11 to the coin super­
visory circuit, relay (SC) in that circuit operated to close through various 
leads, 

Depending on what function the coin supervisory circuit is required 
to perform, that is collect, return or test for a coin will determine which of 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



r 
Selection of Key Pulsing 11A' 1 Sender or Coin Supervisory Circuit 

and Release of Controller Circuit (Cont'd) 

XB-77 
Page 2 

2 Pages 

the relays (CC), (NC) or ( OVI) will be operated, but any one of the three 
operated will operate relay (TR) v,hich in turn grounds lead 11S:S" to operate the 
(SB-) relay in the controller circuit associated with the selected coin super­
visory circuit. The (SB-) relay operated in turn grounds the "BS" lead to 
operate the (Bl) relay in the coin superviso:i;y circuit. When rela.y (SC) in the 
coin superviso.ry circuit operates leads 11S11 and 11S111 a.re closed through to 
operate relay (SL) from the opera.ting ground of the hold. magnets. Relay (SL) 
operated removes the short circuit from the winding of relay (TST) allowing it 
to operate if the sleeve is not crossed with any other sleeve. With relay (1.rST) 
operated relay (DC) will operate, in turn grounding lead 11GS11 to the coin super­
visory circuit and operating relay (B2) in that circuit. Lead 11RL11 is now 
grounded from the coin supervisory circuit to the controller circuit and in 
turn operating relay (RL) of the controller, causing the release of that circuit. 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



j 

2 J -4 5 7 

4c,V 
(fl) 

HOllJ lvMC -
48V 
(8) 

ltOllJ /tMC. 

8 

SEC. SEL. 
/1?/lG . 

./.8Y 

4-8V 
(CJ 

JIOLD 11/:JG. 

4t!JV. 
(/)) 

IIOll> MIJ6. 

I nr,o}) □ (l!) ID (Tl}I □(TJ} 1 □(T4) I □ (r5) ID (T6) I □ (rl}) □(T6) 1 □ (79) 
~ f;-J &J b';-J ~ 

□~I□~ 

(Rl) 
48 V 

-- - - -------------7 
I 
I 

K£Y POL.JING SENDER I 
I 

r/G . I I 
I 

I 
I 
I 
I . 

--------t----0-----'-

..Gs·· 

L!!i..:. 
□ (SGO) OR 

(SGI) D 
{LR) 

~ 

□ (s62) OR 
(SG.J) 

I COIN DIST JUNC TOR I Tf-ll)(J PR! & SEC 
JW. 0/" LIN/( RND 

I DC I CONT CKT 

I I COIN SUPERVISORY 
I __.,___.LQ C!llCUIT .JI) - 25061-02 

I vr: 
I n. 1 - r/C. 2 
I lJOM}1 
I ...:___,.__J I (Rl) □ (TR} I I ,__.._, 
I -=- I 
t---------J 

(cc) 
48Y 

(NC) 

._ _________ _ 

~--+---+---+--------+----+-------1----1---------◄---00-+------M S.J P4 

L/NI( C()#T RrJl:.L.ER CIR CU/T 

~-r----ti--+-------f--+--------+-M--ll------6ilJ2 

(JCE) 
4" Y. 

JC B.5 J8 JC 8I .J8 

Pl 

C IJJ J8 

TO F/6. I 011 2 

P.J 

(J/3.J) 

JC M JtJ JC 8J" J8 

.!.. 

(.5/34) 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



I 

_J 

ORIGINATING DECODER MARKER 

PURPOSE OF CIRCUIT 

This circuit is part of the originating equipment of a crossbar 
office and is used in connection with subscribers' senders, key set 11A11 

switchboard senders, district link and connector circuits, district 
junctors and office link and connector circuits. 

Its purpose is to decode the digits registered in the sender as 
an office code; to select and test the outgoing trunk group and paths 
thereto; to set up information in the sender for class of call, compensating 
resistance, office selections, if any; to operate the proper magnets in the 
district and office frames in order to connect the district ,iunctor to the 
outgoing trunk and to transmit talking selections, zone, charge and party 
information to the district juneto.r circui.t. 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



. _) 

XB-100 

SEIZURE BY DECODER CONNECTOR 

When a sender has registered the three digits of the office code 
or has registered zero for the first digit or as soon as the sender recog­
nizes the existence of a permanent signal condition, it calls upon the 
decoder connector for a decoder. 'l'he decoders a.re furnished in a common 
group and as soon as any decoder and the decoder connector which that 
sender uses are idle, the connector and the decoder are sei zecl for the 
temporary use of the sender which is connected to the decoder over a number 
of leads. 

With sender (DST) 1·elay operated, battery is placed on the start 
lead to operate the (SIS) and (CAl) relays in series. If some other con­
nector circuit is not using the decoder, operated (SfS) causes relay (SA) 
to operate and in turn relay (SB) operates. Relay (SA) operated closes 
through the start lead battery to opei·ate relay (DS) which releases relays 
(DAl) and (DA.2) in the decoder marker. These relays released start the 
timing circuit by operating (TMSl) and also operates relay (STX). Relay 
(DMA) operates from the operated (DS) and in turn operates relay (DMB). 
This relay operates relays (CBR), (CBS) and (CBT) relays in the decoder 
which supplies gi·ound to operate the (CB) relays of all decoder marker 
connect.or circuits associated with it, with the exception of the one in 
use. This is accomplished by ground at the operated (DMA) relay shunting 
the resistance battery of the (CB) relay in use, 

With relays (SA), (SB), (S-S), (DMA), (DMB) and (DS) operated, 
numerous leads are closed through from the sender to the decoder rcarker . 
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XB-101 

RECEIVING INFORMl1.TION FROM SENDER AND CllECK OF REGISTRATION I,EADS 

With lead (CKG) grounded, a. path is prepared for checking the 
receiving leads from the sender. These leads are connected to six sets of 
relays in the decoder. The (A), (B) and (C) · register relays record the 
office code, the (D) register rela.ys record the class of subscriber calling 
or whether an operator is making the call, the (F) register relays indicate 
the district frames being used, and three miscellaneous relays operate as 
follows: (OF) for overflow indication, (AR) for alternate route indication 
and (TP) for tip party indication. 

These registration relays are grouped together in three groups, 
The (F) and (D) relays on the 11CK311 and 11CK411 leads; the (B) and (C) relays 
on the 11CK211 lead; the (A), (OF), (AR) and (TP) on the 11CK111 lead, Check 
relays (CKl), (CK2) and (CK3) are used to check the above groups. 

Check leads CKl, CK3 and CK4 receive ground from relay (CK4) 
normal and check lead CK2 receives ground from rela.y (CK5) normal. These 
leads are connected through to the sender. 

The sender causes the registration relays which are required for 
this particular call to operate and with the aid of the four check leads 
causes the remainder of the registration relays to operate. With all of the 
relays operated, three series paths are closed through the three groups of 
relays for operating the corresponding (CKl). (CK2) and (CK3) relays. These 
relays lock through back contacts on the (CK4) and (CK5) relays, 

The (CKl) and (CK3) rela.ys having operated indicate that the (F) 
and (D) registers and (A) and miscellaneous registers have properly func­
tioned and in turn operate the (CK4) relay which locks to the 11CKG11 lead. 
Similarly the (CK2) relay operates v1hen the (B) and (C) registers have 
properly functioned, which in turn operates the (CK5) relay which also locks 
to the 11CKG11 lead. 

The operation of relays (CK4) and (CK5) breaks the locking path 
for (CKl), (CK2) and (CK3) relays, leaving them held only by the cha.in cir­
cuits through the contacts of the recording relays. They also break ground 
from leads 11CK111, 11CK211, 11CK311 and 11CK411 which releases all recording relays 
connected to these leads in the sender, leaving only those operated which 
were operated from ground in the sender. However, if any one of the leads 
connected to the 11CK1'1, 11CK211, 11CK311 or 11CK411 lead 011 the sender is falsely 
grounded, the ground will back up over the 11CIG11• 11CK211, 11CK311 or 11CK411 lead 
and none of the relays in the decoder operated to that particular lead will 
releas e . 

When at least one recording relay in each chain releases, the chains 
a.re broken and rela.ys (CKl), (CK2) and (CK3) release, but a false ground 
preventing the release of any rela.y in one chain will prevent the release of 
(CKl) and (CK3) or (CK2). 

With relays (CKJ.) and (CK3) r eleased and (CK4) operated, relay (CK6) 
operates, causing rela.ys (STl) and (ST2) to operate. These relays cause relays 
(AC), (ACl), (DLX) and (S:r·x) to operate: the function of these relays will be 
explained. later. 
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XB-102 

J'RANSLATING OFFICE CODE 

Relays (Al), (A2), (A4) and (A5) a.re opera.ted for the A register 
in the sender according to the first digit dialed, relays (Bl), (B2), (B4), 
(B5) and (B5 1 ) from the B register according to the second digit, and (Cl), 
(C2), (C4) and (C5) from the C register according to the third digit, In 
case the sender registers a permanent signal, relays (Al) and (A4) are 
operated, 

The relays for each digit are operated in the following code. 
~'he numbers of the relays add up to the number dialed. 

No. Rel:3.;y 02era.ted 
Dialed (A) Di,g:i t (13) and (C) Di1:i:it 

0 1-4-5 None 
1 1 1 
2 2 2 
3 1-2 1-2 
4 4 4 
5 i:; 5 ..., 
6 1-5 1-5 
7 2-5 2-5 
8 1-2-5 1.-2·-5 
9 4-5 4-5 

The first digit of a three digit code is some number from 2 to 9. 
As soon as relay (CKl) releases, one of the fifties relays, designated (H2 to 
H9) and (H21 to H91 ), operates. When O is recorded as the A digit or when a 
permanent signal is recorded, no (H) relay operates, but one of the terminals 
110 11 or 11PS 11 is grounded. 

The second digit of th e three digit code which can be dialed by 
the subscriber is some number from 1 to 9. When the (CK2) relay releases, 
one of the tens relays (TNO) to (TN4) operates as controlled by (Bl), (B2), 
(B4) and (B5). 

The third digit of a three digit code which can be dialed is some 
number from 1 to 9. When the (CK2) relay releases, one of the ten make con­
tacts of the tens r elays is grounded as controlled by the (Cl), (C2), (C4) 
and (C5) r elays. 

The result of opera.ting one (H) relay and one (TN) relay and of 
grounding one contact of the (TN) relay, closes a circuit to ground one of 
the 800 terminals connected to the contacts of the (H) relays. These termi­
nals represent all three digit codes and together with terminals 11011 and 11PS11 

represent 802 separate indications for any registration the decoder can 
receive from a &ender. 

Ground on one of thes0 contacts ca.us.es the operation of the proper 
route relay. 
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XB-103 

RECORDING CLASS OF'SERVICE 

The circuit is designed to a.ccomodate a maximum of 14 classes 
of service, where ca.lls for certain cod es are routed diffe1•ently or 
charged differently on account of zone service or because different 
classes of subscribers require different trunk groups to the special 
service or long distance operator. Number B of the 14 classes is used 
exclusively for an operator's class. 

According to the class of s ervice, the sender grounds any one 
of.llD1 11, "D211, 11D411 or 11DB11 leads. A total of 14 combinations is possible, 
Grounding lead 11Dl" operates relay (Dl) and so on for relays (D2), (D4) and 
(DB). 

When relay (CK3) releases, one of the relays (SO-S13) operates 
according to the setting of the (D) relays. 

If less than 14 classes are required, only the (D) and (S) 
relays required need be furnished. 

The several combinations of leads grounded by the senders, the 
(D) relays necessarily furnished and operated a.nd the (S) relays operated, 
are shown in the following table: 

Lead Relay Relay 
Grounded Operated Operated Class 

None None so 0 
Dl Dl Sl 1 
D2 D2 S2 2 
Dl-2 Di-2 S3 3 
D4 D4 S4 4 
Dl-4 Dl-4 S5 5 
D2-4 D2-4 S6 6 
Dl-2-4 Dl-2-4 S7 7 
DB DB SB B 
Dl-8 Dl-B S9 9 
D2-B D2-8 S10 10 
Di-2-B Dl-2-B S11 11 
D4-8 D4-8 S12 12 
Dl-4-8 Dl.-4-B S13 13 

' 
I 
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XB-104 

RECORDING DiSTRICT FRAME INDICATION 

Relays (Fl). (F2). (F4-), (F5) and (FlO-FlO 1 ) a.re operated from 
the frame register in the sender according to the number of the district 
frame through which the call is being originated. 

The relays for each frame are operated in the following order, so as 
to record the district frame number in the decoder marker: 

Frame Relay Frame Relay 
Number Operated Number Operated 

0 None 10 Fl0-10' 
1 Fl 11 Fl-10-10' 
2 F2 12 F2•10-10 1 

3 Fl-2 13 Fl-2-10-10' 
4 F4 14 F4-10-10' 
5 F5 15 FS-10-10 1 

6 Fl-5 16 Fl•S-10-10 1 

7 F2-5 17 F2-5-10-10' 
8 Fl-2-5 18 Fl-2-5-10-10 1 

9 F4-5 19 F4-5-10-10' 

With relay (STl) operated, ground is closed through the contacts 
of the (F) relays to one of the leads (DF-0-19) and operates the corre­
spondingly numbered relay (DFO) to (DF19) which corresponds to the number 
of tho district frame. 
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XB-105 

'I'RANSMITTING INFORMA'fi ON TO THE SENDER 

When an (R) relay operates with its contacts grounded, it 
grounds seven terminals designated OB, OG, SB, SG, CR, CL and SP, indivi­
dually to that rela,y. The decoder transmits six major and six minor items 
of information to the sender by means of six groups of transmitting relays, 
each controlled by one make contact of the operated (R) relay. If there is 
any char·ging information to be transmitted to the district, it is done by a 
group of transmitting relays operating in series with the (R) relay. 

The six groups of transmitting relays control six groups of leads 
over which the information is transmitted. The following table gives the 
master designation of the group of relays, the items of information, and 
the leads used, In each case the major item is given first in the table 
and the minor item follows it. 

OB 
OB 
OG 
OG 
SB 
SB 
SG 
SG 
CR 
CR 
CL 
CL 

Item of Information 

Office Brush 
Stations Delay 
Office G1·oup 
Skip First Office 
Second Office Brush 
Second Office Comp.Resis. 
Second Office Group 
Skip Second Office 
Compensating Resistance 
Trunk Test Relay (TG) or (MTG) 
Class of Call 
Two-wire Office 

Leads Used 

OBl ,OB2 ,OB4 
SD,SDl 
0Gl,OG2,0G4,0G5 
so 
SBl, SB2 , SB4 
CR6,CR7 
SGl, SG2, SG4, SG5 
sso 
CRl, CR2, CR3, CR4 
CR5 
CL11CL2,CL3,CL4 
TW 

'11:RANSMI T'l1ING COMPENSATING RES I STANCE INFORMA'.rION '1'0 SENDER 

The group of (CR) relays for transmitting to the sender the first 
office compensating resistance information, consists of relays (CRO) to 
(CR9), (CRA) to (CRC), (CRP), (CRS) and (XCR). Relays (CRO) to (CR9) a.re 
double wound, one end of each v,inding being wired to a terminal for cross­
connection to the CR terminals of the (R) relays; thus on each call the 
operation of an (R) relay causes the operation of one of relays (CRO) to 
(CR9). With the (CRO) relay operated, none of the leads 11CR111 to 11CR411 

is connected to ground, but with any one of rela.ys (CB.1) to (CR9) operated, 
either one or two of these leads are connected to ground through the wind­
ings of either or both of the (CRB) and (CRC) relays. The secondary wind­
ings of the (CRO) to (CR9) relays are connected to battery through the 
windi11gs of the (CRS) and (XCR) relays in series. The primary windings of 
these "'relays a.re connected to battery through the windings of the (CRP) and 
(XOR) relays in series. The (XCR) relay operates only when more than one 
of the numbered relay windings is grounded, in which case the operation of 
the (XCR) relay causes the operation of the decoder (XXl) relay, thus 
blocking the call. 

\ 
downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



J 

_) 

XB-105 
Page 2 

4 Pages 

The compensating resistance for use during and after trunk test 
is transmitted over the 11CR311 and 11CR411 leads. When there a.re no office 
selectors to be set up on the particular call, then the relays operated 
and leads to ground for the various compensating resistance conditions are 
as follows: 

Comp. 
Resis, 

Check 
rrrunk Leads Relay Relays 
Test Grounded Operated Operated 

0 None CRO None 
300 CR3 CR4 CRB 
600 CR4 CR7 CRB 
900 CR3-CR4 CR9 CRJ3-CRC 

The compensating resistance for use ITQring a single distant office 
test and selections and during and after . trunk test is transmitted over the 
11CR111, 11CR211, 11CR311 and 11CR411 leads. The leads grounded and the relays 
operated for the various compensating resistance conditions are as follows: 

Comp, 
Res is. 

Check 
Office Trunk Leads Relay Relays 

Test Test Grounded Operated Operated 

900 0 None CRO None 
600 0 CRl CRl CRB 
300 0 CR2 CR2 CRB 

0 0 CR1-CR2 CR3 CRB-CRC 
900 300 CR3 CR4 CRB 
600 300 CR1-CR3 CR5 CRB-CRC 
300 300 CR2-CR3 CR6 CRB-CRC 
900 600 CR4 CR7 CR'.B 
600 600 CR1-CR4 CRS CRB-CRC 
900 900 CR3-;CR4 CR9 CRB-CRC 

When one of the (CRO) to (CR9) relays is operated through its 
primary winding, the operation of the (CRP) relay connects the winding of the 
(CRA) relay to lead 11CR511 and causes the sender to substitute the (MTG) relay 
for the (TG) relay which is required when the incoming selector is of the 
type which has battery and ground connected to the trunk while returning to 
normal. When one of the (CRO) to (CR9) relays is operated through its 
secondary winding, the (CRS) relay operates instead of the (CRP) relay and 
does not ground lead 11CR511• 

The drawing XB-105 explained the operation of the CR group. 
Other groups function in a similar manner. 
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The following tables and explanations show the relays and lea.a..s 
used to transmit the information to the sender: 

(OB) Group 

Check 
Office Leads Relay Relays 
Brush Grounded Operated Operated -----

0 None OBO None 
1 OBl OBl OBB 
2 OB2 OB2 OBB 
3 OB1-0B2 OB3 OBB-OBC 
4 OB4 OB4 OBB 
0 SD OBS OBB 
1 SD-OBl OB6 OBB-OBC 
2 SD-OB2 OB? OBB-OBC 
3 S D-0:B l -OB2 OBS OBB-OBC-OBD 
4 SD-0134 OB9 OBB-OBC 

Station Dels.y 

The 11SD11 and 11SD111 leads are or a.re not grounded indicating to the 
sender whether or not the called office requires the sender to delay after the 
fourth numerical digit of the called number has been dialed for a possible 
fifth numerical digit or a station's digit. The 11SD11 lead is grounded on all 
calls, except those to manual offices having some party lines with station 
letters. The 11SD1" lead is grounded on all calls, except those to manual of,: 
fices having some lines with 5-digi t numbers. 'l'he "SD].11 lead is grounded 
through the winding of the (OBA) relay when a.ny one of the (OBO) to (OB9) 
relays are energized on their primary windings. 

(OG) Group 

Check 
Office Leads Relay Relays 
Group Grounded Operated Operated 

0 None OGO None 
1 OGl OGl 0GB 
2 OG2 OG2 0GB 
3 0Gl-OG2 OG3 OGB-OGC 
4 OG4 OG4 0GB 
5 OG5 OGO OGA 
6 OG1-0G5 OGl OGA-OGB 
7 OG2-0G5 OG2 OGA-OGB 
8 OG1-0G2-0G5 OG3 OGA-JGB-OGC 
9 OG4-0G5 OG4 OGA-OGB 

Skip First Office 

. -----The "OG5" lead is grounded through the winding of (OGA) relay when 
any one of the (OGO) to (OG4) relays is energized on the primary winding. 
The (OG5) relay when operated grounds the "SO" lead to indicate to the sender 
that the route contains no office selector. r 

j 
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Class of Call 

Full Sel,to Panel Off. 
Full Sel. to Crossbar Off. 
Restricted Code Rerouted 

Direct to Operator and 
Overflow on All but Zero 
and. Three Digit Operator 
Calls 

PCl Tandem 
PCl Direct 
Official Code, Dial Zero, 

or Permanent Signal 
Direct to Operator and 
Overflow on Call to 
These Trunk Groups 

Official Code Through PCl 
Tandem 

Two-wire Office 

CL Group 

Leads 
Grounded 

No:µe 
CLl 

CL4 
C12-CL4 

C.Ll-CL2-CL4 

CL3-CL4 

CL2-CL3-CL4 

Relay 
Operated 

CLO 
CLl 

C14 
CL3 
CL2 

CL6 

CL5 

XB-105 
·Page 4 
4 Pages 

Check 
Relays 

Operated 

None 
CLB 

CLB 
CLB-CLD 

CLB-CLC-CLD 

CLB-CLC 

CLB-CLC-CLD 

The 11TW11 lead is grounded through the winding of the (CLA) relay 
when any of the (CLO) to (CL6) relays are energized on their primary windings. 
When this lead is grounded, information is transmitted to the sender that the 
call is to be routed through one or two office selectors or through full 
selector tandem equipment for the purpose of extending the time out period for 
stuck sender. It is also grounded on certain operator class calls for the 
purrose of short circuiting the winding of the sender (OE') relay on trunks 
that normally retui·n reverse battery during trunk test. Also on calls from 
key pulsing 11A0 senders to certain types of operators• trunks reached directly 
from the distant office multiple, it causes a heavy positive pulse to be 
tra.nsmi tted following (TG) tests. 
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OPERATION OF THE (TK) RELAY INDICATING THAT 
THE TRANSMITTING RELAYS HAVE OPERATED 

XB-106 

When a route relay is opera.ted with ground supplied to its 
110B11, 110G", "CR" and 11CL11 terminals and also 11SB11 and 11SG11 terminals if 
a second office frame is used, the corresponding transmitting relays 
operate as has been described. 

When and only when the proper combination of leads and windings 
of these relays a.re grounded, a path may be traced through the proper 
combination of these rel8.ys to operate the (TK) relay. 

The attached drawing shows one of the combinations which may be 
set, 

I 
~ 
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SELEC'l1ING A PAIR OF OFFICE FRAMES AND .A.SSOCIATHJG THEM 
WITH THE DISTRICT FRi\ME ORIGINATING-THE CALL 

XB-107 

When the route relay operates c.1,nd its associated ground supply 
relays (GSl-4) and (Gl-4) a.re not operated and there is no call in the 
marker stage, the decoder marker proceeds to cause a pair of office frames 
to be connected in order to test for and find a.n idle trunk to the de­
sired. office. 

The pair of office frames is picked by placing resistance battery 
on the office 11S'1'11 lead, causing the (MP) of th e circuit associated with 
the marker to operate if not in use, Relay (MP) operated causes relays 
(MCA) of even office frame and (MCA) of odd office frame to operate. Relay 
(MCA) of the office operated grounds the 110K11 lead. This operates the par­
ticular frame relay (0-0) to (0-9) c0rrespond.ing to the office frame se­
lected. 

The office (MP) relay also places resistance battery on the 11SB11 

lead through the operated (DF-) relciy corresponding to the district frame 
used by the originating call, to operate the (MP) relay in the district 
lin..lc and connector circuit. With this relay operated, the (MCA) and (MCB) 
relays of the district are operated., also ground is placed on the """DK11 

lead to the marker which goes through the marker and leaves as the "DC" 
lead, passing through the decoder marker connector, originating sender, 
and subscribers' send.er link and control circuit to the district junctor 
to operate relay (F) of that circuit, 

With relay (F) operated, it operates its select magnet on a 
primary switch of the district link and connector circuit, also the (LC-) 
relay associated with that primary switch. The district junctor (F) 
relay also closes through the 11DC11 lead to the make contacts of the oper­
ated (LC-), which continues to a make contact of the (MCA) relay to re­
turn to the marker a.s the 11AK11 lead, oper,3.ting relays (AK) and (AKl), 

A circuit is no1iJ closed to hold the district junctor (F) relay 
operated until the marker has completed its functions • 
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GROUND SUPPLY RETAYS 

When all trunks of a group a.re busy, the (TB) relay operates as 
shown on (XB-112). With the (TB) relay operated, ground is closed over 
the 11TB11 terminal of the route relay to operate the (TB-) relay of the 
ground supply group which is serving the route relay. The operation of 
the (TB-'); relay operates the (GS-) a.nd (G-) relay associated with it. 
This opens the circuit to the transmitting trunk level, group start and 
group end relays, also the 11ST11 lead. 

With the ( G-) and (R) relays operated, the "RA." lead is closed 
to ground to operate the (R) relay of the next group of trunks which may 
be the second regular group, a.n alternate group or overflovv group. 

The operating circuit for the (GSl) relay is different than that 
for the (GS) 2-4 relays in order to reduce the number of route relays for 
the alternate routes through office frames, The decoder is arranged to use 
the original route relays in ground supply Group No. 1 that have alternate 
trunks through office selectors to transmit the required office brush and 
office group selections to the sender. This reduces the route rela,ys for 
alternate routes through office selectors. 

When the office selector alternate route relay is operated, either 
because the sender is asking for the alternate route on a second trial, or 
because of an all trunk busy condition in the original route relay trunks, 
provisions must be made for making the "OB11, 110G11 and 11CL11 terminals from 
the original route relay in the ground supply Group No. 1 effective, in 
order to transmit the required information to the sender for the alternate 
route through the office selector. 

The 11SP11 terminals from the office selector alternate route 
rela.ys are cross-connected so as to operate the (TWA) relay. The ( GSl) 
relay was operated either from the (AR) relay or from the (TBl) relay. 
The operation of the (TWA) relay will release the (GSl) relay and, since 
the original route relay is still operated, the release of (GSl) relay 
will close ground again through the contacts of the original route relay 
to the required points for transmitting information to the sender for the 
office selector alternate route. 

The "SP11 terminal of the original route relay is cross-connected 
to the (OG5) relay to give a skip office indication. The 11SP11 lead is 
under control of the (Gl) relay, so the skip office indication is not 
effective when the alternate route is used. 

I 
1 

I 
I 
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XB-109 

L:B'.ADS FROM GROUND SUPPLY RELAYS TO ROUTE RELAYS 

The 110B11 or office brush terminal of the route rela .ys receives 
ground when relays (TB) and ( GS-) are normal. The 110G11 or office group 
terminal of the route relay receives ground when ground is connected to 
either the 11SPA11 or 11SPB11 or 11TWA11 or II TWB11 terminal. This ground is 
s-upplied from the 11SP11 terminal of the route rela.y. The 110111 or class of 
call terminal receives ground when relays (GS-) and ( 1rB) are normal. 
Terminals 11CR11, compensating resistance, and 11SP11, special, receive ground 
when relays (G-) and (T:B) are normal. Terminals 11T111, trunk level, 11GS11, 

group start, and 11GE11, group end, receive ground when relays (G-), (ST4), 
(SDT) and (MF.L) are normal. Terminal 11ST11, start, receives 226 ohm resis­
tance battery from the (STl) relay operated through the timing relays 
and several other relays to the (G)l-4 relays. In the case of the (Gl) 
relay, it continues through a normal conta.ct of the (TWA) relay to the 
11ST11 terminal and, in the case of the (G)2-4 relays, it goes directly to 
the 11ST11 terminal without going through the normal contact of the (1rWA) 
relay, 

When the (G-) relay of a ground supply group is operated and 
its (TB-) relay has returned to normal, the 11RA11 terminal is grounded to 
operate another route relay in whatever group the next group of trunks 
are located. Terminal 11TB11 is used to operate the (TB-) relay of the 
g1·ounrl supply group when all trunks of that group are busy, ,,hich causes 
the (TB) relay to operate, grounding the 11TB11 terminal. 

The terminals for the second office brush and grollp are not 
shown on this drawing. -

The 11PC11 termina..;t is provided from the route relay to furnish 
means for operating a. register and thus record the number of calls routed 
to a particular trunk group. When a route relay operates and its asso­
ciated ground supply relay ( Gl-4) is normal, a register cross-connected 
to the particular 11PC11 terminal will be operated. On trunk groups that 
have two route relays, the 11PC11 terminal of only the first choice route 
relay should be cross-connected. The 11PC11 terminals of the second choice 
route relays should not be cross-connected because if they were, the 
trunk group peg count register would be operated twice whenever the sec­
ond choice route relay was operated on finding all trunks of one of the 
first choice trunk sub-groups busy. 

The 110F11 terminal is provided to furnish means for obtaining a 
record of the number of times that a call is originated for a trunk group 
and all trunks of the group are found busy. The (TBl-4) relay of the 
group found busy will be operated, grounding the 110F11 terminal and operat­
ing the overflow register associated with the particular trunk group. On 
trunk groups that have two route relays, the 110F11 terminal of the second 
choice route relay should be cross-connected to the required point while 
the 110F11 terminal of the first choice route relay should not be cross­
connected. This is to avoid falsely operating the overflow register on 
going to the second choice route relay when one of the first choice sub­
groups of trunks is found busy. 
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The ground lead to the 11PC" and 110F11 terminals is opened on the 
contacts of the (DMT) relay, so that these registers will not be operated 
on sender test circuit calls and decoder marker test calls. 
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OPERATING THE TRUNK LEVEL RELAYS, INDICATING SPLI'J: OR 
NON-SPLIT TRUNKS AND INDICATING BOTH EVEN AND ODD 

OFFICE PRAMES ARE PREPARED TO HAVE 'rRUNKS TESTED 

XB-110 

When the route (R) relay operates, ground is placed on the 11TL11 

lead, operating one of the fourteen (TL) relays. If more than one should 
operate, the marginal relay (XTL) would operate, bringing in a. trouble 
condition. · 

With relay (TL) 0 operated, ground is placed on leads 11TL011 even 
and odd to the pa.ir of office frames that were previously started and have 
their (MCA) relays operated. Leads 11TL011 even and odd cause the (TLO) relay 
in both frames to operate. Relay (TL) of the office is cross-connected to a 
(TR) relay which would be another trunk level, 

The trunk level is the level at which the trunks appear on the 
secondary switches. Relay (TL) ind.icates the level on the left half of the 
secondary switch and (TR) indicates the level on the right half of the 
secondary switch. 

The trunk: level rela;rs in the office receive their battery from 
the (SS) relay corresponding to their level. The (SS) relay when operated, 
operates the proper secondary select magnets. This will be explained later. 

The (TL) and (TR) relays also indicate to the decoder marker 
whether the trunk group is split or non-split. In the case of a split group 
the 11SP11 punchings on the (TL) and (TR) relays a.re cross-connected. shown 
as X wiring on the drawing, grounding lead 11SP" to the decoder marker. If 
the trunk group is non-split, the 11NS11 punchings of these relays are cross­
connected, shown as Y wiring, grounding lea.d "NS". If one office fra.me for 
a particular level is split, its ma.te frame mu.st also be split and the 
same holds true for non-split levels. 

Assuming the trunk groups are non-split with the (TL) and (TR) 
relays of both office frames operated, the 11NS11 lea.ds, even and odd, would 
be grounded, causing rela.ys (NSE) a.nd (USO) of the marker to operate. With 
both of these relays operated, ground is removed from the negative side of 
the secondary winding of relay (PT). This has been holding the (PT) relay 
non-operated, It will now operate after the condenser has discharged and 
charged, The purpose of operating this relay a.nd reason for the delay 
will be expla.inod later. 

In the event that only one of the (NS) relays should operate, 
rela,y (PT) could not operate a.nd would cause the marker to time out, pro­
vided the (AR) rela.y had not been operated. The same condition applies to 
the ( SP) relays. 

When the (AR) relay is operated, indicating an alternate route, 
call relay (BF) is operated which in turn operates relays (ARl) and (AR2) 
which lock, Under this condition, if either of the pair (NSE) or (NSO) 
fails to operate, the (XBO) or (XBE) will operate, (XBO) opera.ting for an 
odd office frame failure and (XBE) for an even office frame failure. The 
same is true for a split condition. With either (XBO) or (XBE) operated, 
the slow release (BF) relay releases, operat:i.ng relay (BO) if (XBO) is 
operated, or operating (BE) if (XBE) is operated. 
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With relay (BO) operated, it grounds the 11'1'11 leads for the odd 
office frame trunks giving the indication tha.t these trunks are busy; 
a.lso it connects together the 11NS11 leads a.nd. the 11SP11 leads of the two 
office frames. Relay (BE) performs a. similar function for the trunk of 
the even office frame a.nd trea.ts the 11NS11 a.nd 11SP11 leads in a like manner. 

With the 11NS11 or 11SP11 leads connected together, when one of the 
leads is grounded it places ground on the mate lea.d, thus opera.ting both 
the (NSE and NSO) or (SPE and SPO) relays, allowing the (PT) relay to 
9perate in the usual manner. 
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CONNF~CTING FORTY "Sl" LEADS FROM A PAIR OF OFFICE FR4.MES 
TO THE DECODER MARKER, USED TO TEST FOR :BUSY TRUNKS· 

XB-111 

With the operation of the (MCA), (TL) and (TR) relays of the 
pair of office frames, forty 11S1 11 leads were closed through to the decoder 
marker to test for busy trunks served by the (TL) and (TR) relays, 

Although forty trunks a.re tested to determine whether they are 
busy or not, the decoder marker only deals vvi th the trunks of the group 
being used. This group may range from 2 to 40 trunks and is controlled 
by the group start and group end relays of the marker, which will be 
explained later. 

The trunk groups are shown on the attached drawing as split 
groups. In the case cf non-split groups the trunk would extend through 
the left and right halves of the secondary office switch. 

Twenty 11S1'1 leads come from the even office frame designated 
11S1 11 ELO to 11S1" EL9 and 11S1 11 ERO to 11S1 11 ER9, likewise twenty 11S111 leads 
come from the odd office frame designated 11S1 11 010 to 11Sl1' 019 and 11Sl1' ORO 
to 11S1" OR9. 

When outgoing trunks a.re used in common with a panel office, the 
"Sl" punching of the outgoing trunk is connected to the 11S11 punching of the 
panel trunk, in order to give a busy indication if in use at the panel 
office. A busy condition will also be recognized if the trunk is made busy 
or in use at the OGT boa.rd or automatic incoming test frame. 
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TRUNK GROUP START AND END ALSO TRUNK SELECTION 

Although the sleeve leads of ·:forty trunks have been closed 
through to the decoder, the particular trunk group required ma.y be of any 
number from 2 to 40. It is, therefore, necessa.ry to determine the first 
and last trunk of the desired group, in order to choose an idle trunk 
within the desired group. This information is obtained from the route 
relay, terminals 11GS11 and 11GE11, which indica.te the group start and group 
end point,s. These terminals are cross-connected to the (TG-) group start 
and (TG-) group encl according to the size and location of the trunk group, 

As stated above, a trunk group or sub-group may consist of any 
number of trunks from 2 to 40, except that the arrangement provided in the 
decoder marker cuts in an even number of trunks. That is, it cuts in 2,4, 
6 and so on up to 40 trunks. If the particula:r trunk group or sub~group 
should consist of an odd number of trunks as 1,3,5,7,etc., up to 39 trunks, 
then the unused trunk on the office switch is made to appear busy by con­
necting ground to 11S1" terminal corresponding to the unused trunk. 

The arrangement in the d.ecoder marker for cutting in a. trunk 
group is a complete circle arrangement and, therefore., the start point may 
be at any of the 20 start points in the circle. For instance, assuming a 
trunk group of 40 trunks, the start point need not necessa rily be at 11EL011 

with the end point a.t 11019 11, but instead the start point mti.y be a.t any 
other point from 11EL011, as for instance, 11ER111, 11EL211, 11ER311 and so on up 
to 11EL911 • The corresponding end. point for a. 40 trunk group would then be · 
11010 11 for start point 11ER1" and 110Rl 11 for start pcint 11EL211, and· 1101211 

for start point 11ER311, a.nd so on up to 110R811 for start point 11EL911, 

On tho a.tta.ch ecl drawing the first and tenth group of (TG-), . (T-), 
( P-) a.nd (K-) r elays are shown. 

The following table shows the order of appearance of these relays 
in the ten groups: 

First Second Third Fourth 
Group Rela:y: B,el.N.._ Rel@:Y Re:l:,ay 

1 ELO 010 ERl ORl 
2 EL2 012 ER3 OR3 
3 EL4 014 ERS OR5 
4 . EL6 016 ER? OR7 
5 ELB 018 ER9 OR9 
6 ERO ORO ELl 011 
7 ER2 OR2 EL3 013 
8 ER4 OR4 ELS 015 
9 ER6 OR6 EL7 017 

10 ERB ORS EL9 019 

The numeral Oto 9 following the relay designation corresponds to 
the office secondary switch numb0r and the same holds true for the 11Sl" leads. 
Assuming a group of six trunks were a.,rnigned, starting with 11EL411 and ending 
with 11016 11, the first trunk wouJ.d be on even office frmn e #4 secondary switch 
left side, the stJcond on odd office frame #iJ: secondary switch l eft side, the 
third on even office fram e #5 seconda.ry switch right side, the fourth on odd 
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office frame #5 secondary switch right. side, the fifth even office fra.me #6 
secondary switch left side, a.nd the sixth odd office frame lf6 secondary switch 
left side. The trunk levels a.t which these trunks appear on the office sec­
ondary switches are controlled by the (TL) relays for the left side and (TR) 
relays for the right side. 

Any 11Sl 11 lead which is grounded will operate its corresponding (P-) 
relay which in turn operates the (T-) relay associated with it. Only the (P) 
and (T) relays between the group start a.nd group end. points are used on this 
call, although others may operate, If all the (T) relays between the group 
sta.rt and group end points should operate, a circuit is closed to operate the 
(TB) relay, indicating the trunks of that sub-group a.re busy, 

The (PT) relay was made slow opera.ting in order to allow time for 
all of the (P) and (T) relays to operate that were going to be operated, 
When the (PT) relay finally operates, it closes ground through contacts of 
the (TKE) relay through the operated district frame (DF-) relay, through 
the normal or opera.ted con tac ts of the (ARl) relay to the operated group 
start (TG-) relay to tho (T-) relay, representing the first trunk of the 
group, thence through the cha.in contact until it finds the first unoperated 
(T-) relay. The path is then continued through the back contact of this 
unoperated (T-) relay to the winding of the associated (K-) relay which 
operates and locks. The (TKE) relay releases, opening the operating circuit 
to the (K) relays. 
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DOUBLE CONNECTION TEST - CHECK OF 11S11 LEAD -
RELEASE OF (lv!CB) RELAY ON MATE OFFICE FRAME 

TR.UNI( DOUJ3LE CONNECTION TEST OF TRUNKS USED 
IN C01'.!MON WITH DECODER ww .. RKERS AND PANEL OFFICES 

XB-113 

When relay (STl) operated, a path was closed which operates the 
(DT2) relay under control of the (EL), (01), (ER) and (OR) relays. This 
operates the (D11l) relay. When the (K-) relay operates, the ground that 
is opera.ting the (DTl) relay is connected to the 11S1" lead of the selected 
trunk. This is to make that trunk test busy to another decoder and to 
panel selectors on trunk groups used in common with panel. The (K-) relo.y 
also operates the corresponding (EL), (01), (ER) or (OR) relay. Assume 
the first idle trunk to be on the even office frame left side, the (EL) 
relay would operate. This relay in operating removes ground from the 
winding of the (DT2) rela.y, which releases. This in turn removes the oper­
a.ting ground from the (DTl) relay whose winding is now connected through 
the operated (K-) relay to the 11S1" lead of the chosen trunk. If some 
hunting panel selector which may ha.ve chosen the same trunk at the same 
moment has not grounded the 11S1" lead, the (DTl) relay will now release, 
a.gain connecting busy ground to the 11S1" lead from the (S) relay normal, 

CHECK FOR FALSE GROUND ON OFFICE 11S11 LEAD 

The (K-) relay also connects battery through the winding of the 
(XS) relay to the 11S11 lead if some trouble condition allows a trunk to be 
selected as idle and yet there was a ground on the 11S11 lead, or if this 
lead should become grounded after the trunk was selected, but before the 
hold magnet has been operated, then the (XS) relay will be operated and 
locked. The (XX2) relay will then be operated and the call blocked, The 
trouble indicator circuit will be called in to take a record of the condi­
tion, after which a trouble rdease signal will be given the sender through 
the district, except when the sender is asking for overflow, The (RL) 
relay will be operated a.nd the decoder marker will release as described 
under "Trouble Release, 11 

When the (HMTl) relay has released (which will be explained later), 
the path from the 11S11 lead to the winding of the (XS) relay is opened. 

RELEASE OF (MCB) RELAY ON MATE OFFICE FRAME 

The decoder marker is connected to a pair of office frames by the 
operation of two (MC.A) and two (MCJ3) relays in the office link and connector 
circuit. 

In order, to prevent interference while testing for an idle channel 
from the office frame used, it is necessary that the (MCB) relay of the frame 
not in use be released. This is clone by opening the circuit through which 
the (MCB) relay is operated on th e contacts of the (EL), (OL), (ER) or (OR) 
relays. The (EL) or (ER) which operate when a trunk is selected on the even 
frame, releases the (MCJ3) of the mate or odd frame, while (OL) or (OR) 
releases the (MCB) of the mate or even frame. 
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XB-114 

OPERATION OF SELECT MAGNETS ON OFFICE SECONDARY SWITCHES 

When a split group of trunks is used, two trunks appear on the 
split _level of each office secondary switch, if all levels were split, a 
secondary switch could serve 20 trunks, 10 from the left half and 10 from 
the right half. When none of the levels is split, a. secondary switch can 
serve only 10 trunks, since the same trunk appears on the left half level 
as on the right half of the same level, 

A switch may have some levels split and others non-split, but in 
this case the same levels must be split on all secondary office switches of 
the pa.ir of frames, and an even number of levels must be split on each 
switch. 

In the case of a non-split group, when it is desired to have more 
than ten trunks in a group on an office frame, it will be necessary to have 
trunks of that group appea1· on more than one level of a secondary switch. 

In order to operate the select magrnlt on the level of the selected 
trunk, the proper (SS) relay must be operated. 

When an even level (TL) relay is operated the next higher level 
(TR) relay is operated and when a.n odd (TL) relay is operated the next lower 
(TR) relay is opera~ed. With this arrangement a failure of a particular (SS) 
relay would only affect half of a group of trunks, served by a particular 
trunk level indication. 

Assume that the left half trunk appeared on 110 11 level and the right 
half trunk appeared on 111" level. If the right half trunk was selected, the 
11SMR11 lead would be grounded, opera.ting relay (SS) 1 which in turn would 
oper ate the #1 select magnet on ea.ch of the ten secondary switches. But if 
lead "SivlL11 was grounded, relay (SS) 0 would operate, in turn operating the 
11011 select rpagnets of the ten ?econdary switches. 

I 
I 
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XB-115 

SENDT:R P.ELEASE 

When the code information has be en properly recorded in the decoder, 
the proper route relay operated, a.nd the information fOl' the proper setting up 
of the call transmitt ed to the sender, a. pa.th is closed for operating the slow 
operate (TK) relay. This relay is made slow-operate in order to allow suf­
fici ent time for t he register r el ays in th e sender to operate before the con­
nection to the sender is broken down. 

The pa th for operating the (TK) r ela y is opened on calls from an 
open:.tor 1 s send.er wher e th e operator keys a. bl ank code or a code thc1t should 
not be route d over the particular typ e of trunk that she has plugged into. 
In these cas es , th e (KP) relay is operated in series with the route relay and 
in turn operat es th e (KPl) relay. The (RO) lead to th e 11A11 sender is also 
ground ed . This causer; the operation of a relay in th e sender which in turn 
causes a. lamp at th e ti.A11 opera.tor 1 s position to flash as a. signal that some­
thing is wrong . 

Vihen the ( TK) r elay :has opera.tad in the cas e . of a call from an 11A11 

operator 1 s sende r that is rout ed over a. dir ect trunk through a. two- wir e office 
s ele ctor a.nd on se nder test circuit calls, connection is not ma.de to a dis­
trict fram e . In these cases ground is connect ed dir ectly to the 11RL11 lead 
through t he decoder connector t o t he sender. 

For all typer, of calls, excep t those ju st mentioned, when th e ('I'K) 
relay has operated, and. wi th the district fram e conn ect ed and with the (AK) 
and (AIG) relays oper a t ed and when a. trunk has been found and th e (TKE) r elay 
has been released, th en a. pa.th is closed for opera.ting the (SR) r elay. The 
(SR) r elay, in ad.di tion to furnishing locking ground for numerous relays that 
would. otherwise release when th o decoder conn ector rel eases , a lso grounds the 
11R1'1 lead to the s0nde r. 

When the i1RL11 l ead to th e sender is grounded .,_ th e (DRL) relay of 
th e sender operates, whi ch remov es batt ery from th e start l ead to th e decoder 
connector circuit r;h i ch releases, breaking a ll connections betwe en the s ender 
and tho decoder through th e decod er conn ector. With relay (SR) operat ed , th o 
di st ri ct link and connector circuit is lock ed to the mark er over leads 0 DK11 

and 11AK11 (s ee )03-100), 

Opening the l eads throu gh the decoder connector rel eases all the 
(A), (B), (C), (D), (F), (AR), (OF), (TP), (TN0-4), (H), grou p ing, and (S0-13) 
relays that a r e operated. The ro-t.1te relay or rel ays and the transmis s ion re­
lay s a r e a l so released. 

Among th e leads brok en b;v th e decoder connector is th e 11CKG11 lead. 
This r el eases th e (CEA), (CZ:5) and (CK6) r elays. The (CK6) rela ys opens th e 
ground th a t was connected to th e 11RL11 l ead , so that in ca.s e th e decoder is 
immediately seized a.gain, tn o 11RL11 l ea.d will not be grounded and give that sender 
a premature r el ease signal, With the (CKG) r el ay r eleased, th e ground that 
is holding the (STl) and (ST2) r el ays is ext ended to th e winding of th e (ST3) 
relay which no'N operates. The (ST5) r el ay operates, openin g the 11DK11, ''RL11 
and 11TRL11 l oads which were opene d on th e (ST3) r elayB. It is necessar y , how­
eve r, to open _ them also on the (S'1'5) r elay to prevent th e possible fals e closur e 
of ground to th ese lead i3, shoul d the. ( CK6) relay be a.gain operat ed due to 
ano th er cal l i n t he decoder stage, and should the (S'I3) r el ay release before 
the (STl) r elay , on the r ol ease of thG marker a.t th e compl et ion of a call. 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



) 

J 

_) 

XB-115 
Page 2 

2 Pages 

The (ST5) opens the operating and holding ground to the zone and charge re­
lays. These relays arc held, howevt.Jr, over the 11ZK11 lead to th e district 
link and connector circuit. The (CK6) relay a.lso r eleases the ground supply 
r elays (GSl-4) and (Gl-4) that are operated. Tho decoder is now free to be 
seized for use by another sender and the decoder function may take place up 
to and including the operation of a route relay, even though the marker is 
still functioning in setting up the connection through the district and of­
fice junctors from the previous call. This arrangement is made to reduce the 
decoder marker holding time. 
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GAINING .ACCESS TO THE FROPER S}DT OF 
OFFICE LINirn AND OFi!"ICE JlJNCTORS 

XB-116 

When r elay (K) ELO operated, it indicated that a trunk on the 
even office frame, zero switch, and left half of the switch had been 
founci idle. '.Phe operated (K) ELO relay also grounded lead 11LC011 to the 
even office link and connector frame to operate the (LCO) relay of that 
circuit. 

When relay (EL) operated, it grounded the 11E11 lead which is 
connected through the (CB-) relays to the operated office relay to the 
district fra.me, operating the proper (JC) relay on tJw.t frame. 

Relay (LC-) of the office grounds the 11CK11 lead operating the 
( CK) relay. Relay (JC--) g:rounds the 11BK11 operating the (BK) relay . 

) 
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LEADS FOR TESTilW C HANlJELS AND 
CHOOSING AN IDLE COM.BINATION OF DISTRIC'J; LINKS,_ 

O:E'FICE JUNCTORS AND OFFIC:i!~ LINKS 

XB-117 & 118 

The tv1enty "LS" leads from the (LC) relay in tho \iistl'ict 
frame circuit terminate in the secondary windings of the twenty (AB) re­
lays. The twenty paths from the op0rated (JC) relay in the district 
frame circuit terminate in the primci.ry windings of the twenty (AB) re­
lays. The twenty "LS11 leads from the (LC) relay in the office frame 
circuit terminate in the secondary windings of the twenty (C) relays. 

It is over these paths that the decoder marker tests to find 
an idle channel. Channels that are busy have ground connected to one 
or more of these leads and the (AB-) or (C-) relay corresponding to 
these busy or non-available channels a.re operated. 

There aro less than twenty channels available when there are 
more than ten district or office frames. In these cases the (C-) relays 
corresponding to the non-available channel are operated from the pattern 
relays. There are also less than twenty channels available when the 
trunk selected is on a split level of the office secondary switch. In 
these cases the (C-) relays corresponding to the non-available channels 
are operated from the (SPL) or (SPR) relay. One of these relays is 
operated from the (EL), ( 01), (ER), or ( OR) relay if the ( SPE) relay is 
operated indicating that the selected trunk is on a split level. 

The operation of any (AJ3-) or ( C ··) relay causes the decoder 
marker to pass the correspond.ing channel by as busy. 

I 
I 
l 
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SELECTION OJ? A CHANNEL AND TIMING FOR RELEASE OF HOLD HAGNETS 

SELECT I ON OF A CF...AN:t-JlJL 

The (BK) relay operated a.s a.n indication that the channel test 
paths were closed. With relay (BK) operated, it removes a. shunt from 
a.round the condenser associated with the (CHT) relay. Removing this shunt 
will not allow the (CH'r) relay to operate immediately, however, since 
current will continue to flow through the S winding a.s the associated con­
denser is charged. This current will decrease, however, as the condenser 
becomes charged and eventua.lly it will be reduc ·ed to a point where the 
energy in the secondary winding i.s less than that in the primary winding 
and. finally the (CRT) relay will operate. There will be a. delay from the 
time (BK) relay operates until the (CHT) operates and this delay is pro­
vided to allow time for any (AB-) or (C-) relays to operate if the;y a.re 
going to operate. 

With all (CH) relays normal, relay (CHE) operated as soon as 
relay (STl) operated and in turn operated relay (HMTl). 

When relays (CHE), (Hi'ATl) and (CHT) operate, ground is closed 
through a chain pa.th through the (AB-) and (C-) relays. The first set of 
these relays encountered W!1ich does not have either or both the (AB-) or 
( C-) rela.;ys operated closes a. pa.th to their associated (CH-) relay which 
will now operate a.nd lock, The oper8.ted (CH-) relay in turn releasen tho 
(CHE) relay. 

OPERATION OF DISTRICT SECONDARY, OFFICE PRHLA.RY AND SJ~CONDARY SELECT MAGNETS 

When the (CHE) relay operated, following the operation of the 
( STl) relay, the ( CH'El) and ( CHE2) relays were operated. These relays 
operate the (SM) relay which locks under control of the (S) and (SL) relays. 

When an idle channel has been found, as just described and the 
( CHE) relay is released., the ( CHEl) and ( CBE2) relays release. These relays . 
in addition to starting the operation of the (HMT) relay also energizes the 
district secondary, office primary and secondary select magnets over the 
"SSAl 1 ana_ 11SSB 11 leads to the district and the 11PSA11, 11PSB11, 11SSA11 and 11SSJ311 

leads to the office. Five select magnets in parallel are energized over 
ea.ch of these leads. 

When the (S) and (SL) relays have been operated, the (SM) relays 
releases and the select magnets release. 

TIMING FOR R'ELEASE OF HOLD MAGNETS 

The (CHE) rela.y was 
relay, as has been described. 
(BK) relay operates following 
relay, a path for holding the 

operated follm,ing the operation of the (STl) 
The (HMTl) relay then operates. when the 

the operation of the district junctor (JC) 
(HMTl) relay is established through the back 

< 
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TIMING FOR RELEASE OF HOLD MAGNETS (CONT'D) 

XB-119 
Page 2 

2 Pages 

contact of the (HMT) relay. rihen the (ST2) relay is operated, the (HM·r) 
relay is energized on its primary winding and may operate. It will release, 
however, when its secondary winding is energized following the operation of 
the (CHE) relay. 

The (CHE) relay releases following the operation of any (CH-) 
relay. The ( CH.E) relay is ma.de fa.st release, so that the path from the 
front contacts of the (CHT) relay over which the (CH-) relay was operated 
will be opened quickly and prevent the possible false operation of another 
(CH-) relay, should some (AB-) or (C-) relay, through whose front contact 
the particular (CH-) relay was operated, release due to that channel becom­
ing idle. If this should occur, it would close the operating circuit to 
another (CH-) relay. The (CHE) relay then opens the operating ground to 
the (CH-) relays and opens the operating path to the (HMTl) relay. This re-
lay does not release at this time, however, since it is held through the 
back contact of the (HMT) relay. The (CHE) relay releasing also removes a 
shunt ground from the (HMT) condenser and associated resistance. This ground 
was energizing the polarized (HMT) relay on its secondary winding in the 
operated down direction and this winding is strong enough to hold the relay in 
its non-operated position, even though it is energized in the operated direc­
tion through its primary winding. Removing direct ground from the secondary 
winding of the ( HMT) relay will not allow it to operate immediately, however, 
since current will continue to flow tlirough the secondary winding as the (HMT) 
condenser is charged. This current will decrease as the condenser becomes 
charged and eventually it is reduced to a point where the energy in the sec­
ondary winding is less than that in the primary winding and finally the (HMT) 
relay will operate. There will be a delay then from the release of the ( CHE) 
relay, following the choosing of an idle channel, unt,il the (HMT) relay operates. 
This relay is provided to permit the release of any district or office hold 
magnet that may have started to release ,just in time to permit the decoder to 
select the corresponding channel as idle. Should a. hold magnet be energized 
before it has had time to release and restore the trip finger, two cross points 
would be closed. 

When the (HMT) relay has operated, the (HMTl) relay will release 
starting the operation of the district primary and office secondary hold 
magnets in series with the (A) and (C) relays, which will be described later. 

l 
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XB-120 

CHANNEL BUSY AND USING OVERFLOW CHANNEL 

When all channels of a test choice are found busy, all of the (AB) or 
(C) relays will be operated. When the (CRT) relay has finally operated under 
this condition, ground is extended to operate the (CBB2) to (CBB5) relay, which­
ever one is next in turn. The (JC) rela.y in the district link and connector 
circuit then releases, releasing the (BK) relay. This shunts the (CRT) relay 
(see XB-ll9) which releases, closing ground to operate the (CBA2) to (CBA5) re­
lay, whichever one is the next in turn, and the preceding relay releases. The 
(JC) relay of the next test choice of junctors now operates, operating the (BK) 
relay which removes the shunt from the winding of the (CRT) relay which starts 
to operate to test for an idle channel in the next test choice, If they too 
are found busy, the cycle of operation is continued until a.n idle channel is 
found, or until the (CBA5) relay is operat _ed. With the (CBA5) relay operated, 
a test of the "E11 or overflow choice is made. If they too are busy, when the 
(CHT) relay operates, it causes the operation of either (BEl) or (BOl) relay, 
depending _ upon whether the selected trunk was on the even or odd office frame. 

Assuming that the selected trunk was on the even office frame with 
the (BEl) relay operated, it operates the (BE) and disconnects battery to the 
windings of all (K) E- relays and whichever rela.y was operated now releases, 
disconnecting the selected trunk. The (BE) relay operates all of the 20 (T) 
E- relays which causes all the trunks on the even numbered office frame to ap­
pear busy, so that an idle trunk on this frame will not be selected because all 
channels to this frame have been found busy. The (K) E- relay releases the 
(EL) or (ER) relay and the (LC) relay in the office link and connector circuit 
is released, in turn releasing the (CK) and the (BK) relays. The (BEl) relay 
a.lso releases the (JC) relay which in turn releases the (BK). The (BK) relay 
shunts the (CRT) relay and it releases, operating the (CBL) relay. The (CBA5) 
and (CBB5) relaJrs now release and when they a.re both released, a path is closed, 
operating the (CBH) relay through the front contact of the (CBL) relay. When 
the (CBH) relay has operated, the (CBBl) operates and the ground that is lock­
ing the (CBR) relay operates the (CBAl) relay. 

When the (K) relay released, the (TKE) relay again operated and re­
moved the shunt from the (PT) relay preparatory to selecting an idle trunk on 
the mate office frame. Since the (BE) relay is operated, all of the trunks on 
the even office frame are made to appea .r busy, so that the marker is forced to 
select an idle trunk on the oda_ office frame. If an idle trunk on this frame 
cannot be found, then the (CRL) r elay is operated from the (PT) relay for re­
leasing the decoder. If an idle trunk is found, one of the (KO-) relays op­
erates, in turn opera.ting the (01) or (OR) relay. This closes ground over the 
110" lead through the contacts of the (CBAl) relay and a (JC) relay on the dis­
trict link and connector circuit is operated, connecting the 11A11 test choice of 
the junctors to the odd office frame. The (LC) relay on the office link and 
connector circuit is operated, in turn opera.ting the (CK) relay and the (BK) 
relay now operates, removing the shunt from the winding of the (CHT) relay; 
this relay starts to operate for selecting an idle channel as has been de­
scribed. If an idle channel is found in this test choice of junctors, the 
circuit proceeds to set the connection up in the normal manner, but if all 
these channels are found busy, then when the (CHT) relay operates, the (CBL) 
relay is released and the (CBB2) relay ope:rates. The other choices a.re tested 
in a. like manner until the 11E11 or overflow choice is selected. If they too 
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tested and the marker must now give the sender a trouble release, unless this 
is a third trial call, in order that the decoder can be released and the sender 
can try to set the connection up with another decoder over the alternate route, 
if there is one, or to an overflow trunk. Tho reason the marker must give a 
trouble release instead of immediately releasing the office fra .me and trying to 
find a trunk over the alternate route or overflow is that the decoder connector 
has been released and there is no way of giving the sender a new translation 
that will be required for the alternate route or for overflow. The sender is 
given a trouble release by operating the (CRL) relay. The (TBL) relay is oper­
ated from the (PT) relay if all trunks on one of the office frames have been 
found busy and in turn operates the (CRL) relay. In any event, the .(CRL) relay 
closes ground to operate the district and office frame overflow registers and 
connects ground to the "TRL" lead through the district link and connector cir­
cuit, except on overflow calls. The (RL) relay being slow to operate, also 
opei-a.tes. With relay (RL) opera .ted, the "DK" lead to the district is opened 
(see XB-107) and the (F) relay of that circuit and the (AK), (.A.Kl) and (LC) 
start to release. The (MRL) relay is operated, in turn releasing the (STl), 
(ST2), (ST4) and (SR) relays. (See XB-115) 

l 
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CHECKING FOR CROSSES AND DOUBL}~S ON TEE DISTRICIJ' AND 
OFFICE HOLD MAGNETS AND OPERA.'l'ION 01!' TtiE HOLD MAGNETS 

XB-121 ., 

With a (CH-) relay operated and relay (1™Tl) released, the (A) and 
(C) relays will operate if they encounter the battery through tiie associated 
hold magnets. They will not operate if ground is encountered at the hold 
magnets. The district primary magnet will operate in series with the (A) 
relay and the office secondary hold magnet will operate in series 1P: th the 
(C) relay. 1l1he (A) and (C) relays ha.ving operated, release the (AC) and 
(ACl) relays which were previously operated from off-normal ground. Relay 
(AC) having released, closes the district 11S11 lead to ground from the front 
contacts of the (.AKl) relay through the back contacts of the (S) and (SL) 
relays. T•his ground causes the operation of the district secondary and of­
fice primary hold magnets, each of which in turn extend the ground to the 
district link and office link, respectivelJr• The dist1°ict prim~ and of­
fice secondary hold magnets should also operate if not already operated in 
series with the (A) and (C) relays. 'rhese in turn elose the cross-points 
extending the ground through to the district 11SL" lead and trunk 11S11 lead. 
When the district secondary and office primary holding magnets have ope:rated, 
the ground that operated these :nagnets shunts the (A) and (C) relays, which 
release. With these rela;y--s and the (ACl) relay released and all holding 
magnets operated, a. circuit is closed for operating the (S) and (SL) re­
lays, These relays connect ground to the winding of the (A) and (C) relays 
to hold them in the non-·opera.ted position and remove the direct ground to 
the holding magnets. However, ground through the winding of the (B) relay 
will hold the magnets as well as the (S) and (SL) relays. The (B) relay 
will now operate in series with the holding magnets and (S) and (SL) re­
lays, provided there if; not a, false ground on the holding magnet circuit 
caused by a double connection. 

'ilhen the (AC) relay released, a circuit v,as closed from battery 
through the winding of the (MR) reia.y over the "MR11 lead, through the dis­
trict junctor to ground, through the subscriber's line message register. 
On coin ancl flat rate 1 ines which are not equipped with message registers, 
the (MR) relay is operated from ground through tho contacts of the class 
of service relay (S0-13) depending on the ones used for this class of 
service. The (MR) should open one of the paths through which the (AK) 
and (AKl) relays a.re hold, the (SL) relay having opened another while 
the (B) relay opens the third and le.st. The operation of the (B) relay 
releases the (AK) and (AKl) relays. 

With the office secondary holding magnet operated, ground is first 
connected to the sleev e._ of the out trunk as a busy condition. When relay 
(S) has operated, this ground is extended to the winding of the (SlK) relay, 
which operates. 

The release of the (AKl) relay removes the ground that was holding 
the district junctor (LC) relay. the district (F) relay and the sender (DC) 
relay (see XB-107) which then release. The (:F) relay connects ground to the 
holding magnets. This ground is extend.ed to the winding of the tB) and this 
relay should npw release. 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



fJl5T JUNCTO/? 01ST LINK&. CONN . 

/'/?/ SEC. 
t?J_, 0--,:..~ ----;-t--n l I I 11 I 

·PR! .5EC 

I .I - I - •r-{ I 
: 1, --1- I -~ I, 

-,i-----+-.__...,.3;"'--7" t7//Tt$0/N$ T.Rt/,¥£ 

·+ I 

I l.ff REG 

"y 

._..---.---- . If I 
.SEC. HOL O [ f"-h / j [ ~ PR/ . #Ot..C 

fr'/Ati . ~..._---+---- --F r-r M,'/tj. • , ~ ~--TI--------J 

1 'J I 

d i 
I j ,,. -I 
I ~ ""c::::J c=J.. ] I 
i ) {LC-} (JO I tl I 

I ,O~/ . HOLD[~ ' 
1 MAti. 

I -
I 

I 

I . I 
I I ' ,,, ' 

I --- c=J {MCA) (#68) c:::::::J I 

' 

, .. "" 
c=, 
{LC-) ' 

I 

[r-t7 .SEC.HO(O --r 1 MAti. -+ 

.... 
c=-J ,... 

(TA') OA'(TL} 
... ... 

I ..... ~ .. ~.. ,......s·· I 
- - - - - - - _J_ - - JIN ~,· L!____ - - - - - - - - - _- - i- --_- - - L - - - - -- - - - -

( MC8) _C::I .._ ' c=::J r;,,tCA) 
. .,, i-. . - ' . 

_ [':: _S• ____ • __ 1 ___ :S;" 

Orzel<) 

1 
1 

r .. 
L a 

t - .L-

□rzo) .D(lra) • ID f1 
. 

r1 
----------------------- ~ i,;,-----......J 

' .· 

1 

♦ 

O@T~ 
• 1 

. O@n> 
• r 

l )JI r--- -- ~ -+----+------.J ------- e----

, 1 ;'. t-r, 1 r I 

Oexxz) o@'AtTJ 
+· 
.· OectV 

- l + ' -+ I 4 
l 

! _ _J • •• 1 r-r--;+-----~~_j°~~~~::::::_::-+-------t------- J"EE -Xa-/07 

P LJ .---~ ....... --,~ +-.,,--+---, (SJ 
,- + • .J.. '--+--i'.:..+.f'.-i. ll ' :- ~ (SL) ',___ 

:~_+:-.(. ...... A-,-)- _- D (s;z) .±..-.-, I ~l•q ~ 
,~,_, -t" ! ◄:::~ ---f:l r ~> ~---< 

-- -=I•~ (C) ' r.r ~.-
,, -µ + 

'----+----------t- -- - !r· --t--+----...-____J 

L-1------1-- L _-_ -_ -_ -_ -_ -_ -_ -_-_ -_ ++--------~------~~~~~::_-~~~~::_.:.=-·r'r-------t-------__:• _____ _;! 

L.__ _________ • _ __ ,, -:----+----------- - -!2 
I 

L----------~---------- -- ~::=====.t----------...;__.~ ---
l 
~ 48 VOLTS 

·:c 

r 

I JI 

I 

' 
I 

i1_
1 

I 

rr- I 
-

. 
- ~----- ........... -~~----------- 1,·-- -- ----------------=-~~---- 1-~~--~-------- ·./ . - ,._ -- r-L.'- " ("--..._ 

-------- __ _.._,._.,r-, .. _ ~-

--
:L_J 

. ....... 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



) 

XB-122 

N"JARKER RELEASE 

With the (B) and (AKl) relays released and the (SlK) relay op­
erated, ground is closed to the winding of the (MRL) relay which now op­
erates. The (MRL) relay locks under control of numerous operated relays 
which must release before the (MRL) can release. The (MRL) also releases 
the (STl), (ST2), (ST3), (ST4) and (SR) relays. (See XB-115) These re­
lays open the office and district start leads. (See XB-107) The release of 
these circuits removes the off-normal battery and ground from the numer-
ous relays that were operated and locked during the marker stage causing 
these relays to release. The la.st one to release opens the locking cir­
cuit for the (MRL) relay which then releases. With the (MRL) released 
and the (CK6) again operated, due to another call having started in the 
decoder stage, the (STl) and (ST2) relays vdll again operate and the next 
call will advance into the marker stage. 

The (ST5) relay is held to the zone and charge relays which a.re 
in turn held over the 11ZK11 lead to the district link and connector cir­
cuit and the common control multiple registration circuit. Thus, the 
(ST5) relay does not release until these circuits have released, follow­
ing the release of the (SR) relay. This is to prevent the possible false 
closure of ground on the 11DK11 lead. (See XB-107) The zone and charge 
relays are held to the district, as just outlined, so that these relays 
cannot release before the district link and zone charge circuits and 
cause the false operation of the (XZP) or (XZS) relay. 

The release of the (STl) relay also removes ground from the 
winding of the (DLX) relay which starts to release. This relay is made 
slow release, however, so that the (STX) relay, which is held operated 
from its contacts, will not release before the office link and connector 
circuit has released. Should the (STX) relay release first, the (XTK) 
and (XCH) relays would be falsely operated. The (STX) relay will not 
release on calls where the (CK6) relay is again operated before the (DLX) 
relay has had time to release. On overlapping calls the (STl) relay may 
be released for such a short time that the (DLX) relay will not have time 
to release. This relay is not in the locking circuit for the (MRL) re­
lay and this condition will not hinder the next ca.11. 
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XE-123 

RECORDING PARTY INDICATION AND TIP PARTY CHARGE 

RECORDING PARTY HJDICATION 

Senders that serve two-party message rate subscribers must give 
the decoder an indication of which party is calling, in order that the 
d.ecoder marker may set the district junctor for charging the party ma.king 
the call. 

The sender passes this information to the decoder marker by _ 
grounding the 11TP11 lead if the tip party of a two-party message rate line 
is calling and does not ground this lead if any other class of subscriber 
or an operator is calling. 

When relay (STl) operates arid with the (TP) relay held operated 
from the sender, the (TPl) relay operates and locks under control of . the 
(ST1) relay until the district has been connected when it holds to the 
11ZK11 lead. The ('rPl) relay causes ground to be connected over the 11TP11 

lead to the district link and connector circuit, when that circuit is 
finally connected, for the purpose of opera.ting the (TP) relay in the dis­
trict junctor so that the tip party will be charged for the call. 

If the (TF) relay is not operated in the decoder marker, then 
relay (F.Pl) operates and locks in place of (TPl). This does not operate 
the (TP) relay in the district junctor. 

TIP PARTY CHARGJ!} 

The district junctor circuits through which calls from two-party 
message rate subscribers are completed are equipped with means for charging 
the tip or ring party, whichever one is making the call, 

With the (TPl) relay operated, indicating a. tip party call, a.nd 
when the district has been connected and while an idle trunk and channel 
are being selected, the (AC) relay remains operated. The 11TP11 lead from 
the district is then connected through the front contacts of the (TPl) and 
(AC) relays to ground. This operates the (TP) re1a.y in the district 
junctor which locks when the sender has been given the release signal. 
The (AC) relay releases after an idle channel has been found and the 
ground that is lockinr, the district relay is returned over the 11TP11 lead 
operating the (TPK) relay. This completes a path from the 11s111 lead over 
which the (SL) relay must later operate (see XE-121), 

The check path from the 11SL11 lead is taken through the contacts 
of the (TPl), (RPl) and (TPK) relays in such a way that the (TPl) or (RPl), 
one or the other, must be operated but not both, and when the (TPl) is 
operated the (TPK) must also be operated. This arrangement is to prevent 
charging the wrong party on two-party message rate lines. 

When the district is to be set in the cut-through position, as 
described under 110perator Ta.lking, 11 the (OT) relay in the district junctor 
is operated so the locking ground for the (TP) relay in the district that 
operated over the 11TP" lead is not closed. Therefore, under this condi­
tion, it is necessary that the decoder cancel the check for the locking of 
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RECORDING PARTY INDICATION AND TIP PARTY CHARGE (CONT I D) 

TIP PARTY CHARGE (CONTI D) 

XB-123 
Page 2 

2 Pages 

the district (TC) relay. On an operator's call, the (OTl) relay would be 
operated. When the (AC) relay releases and the (TPl) operated, ground is 
connected to the winding of the (TPK) relay which operates with a purpose 
of closing the 11S1" lead over which the (SL) relay must finally operate, 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



) 

I 
I 
I 
I 
I 
I 
I 
I 
I 

~ I 
□~ . I ~ ,~I 

..-----<--~ I 
I 
I 

~I 
c::=J ~ I 

'--- I 
I 
I 

----- -- ------; 
I 
I 

c::=J ~ I '-..:.I 

--

I 
I 
I 
I 

~ t::_1 
I 

y,,. I 
I 
I 
I .:::­c:::J ~ I -..;;:_ 

I 
I 
I 
I 
I 
I 
I 
I 

------- -----l 
70.:YLNO-' 1? ~ I 
A"N/7 "(7N~9 · ~ 

------,.. ---1 
~ ,....,, I 
: I 

-;:;-c:::JL. I I 
~ ~11, I 
'- I 

I 
I 

1,, 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



XB-124 

TALKING CHARGE 

The cross-connections from the route relay winding terminals 
a.re provided either direct or through class of service relays. The 
route relays are cross-connected to the (TC) relay for all codes not in 
the flat rate zone reached by flat ra.te subscribers who are to be charged 
one message unit. Also, all codes in the first message rate -zone reached 
by the mAssa.ge rate subscribers. 

The (TC) relay is operated in series with the route rolay for 
the purpose of setting the district junctor in the _proper charge posi­
tion. Relay ('1:C) operated operates relay (TCl). m10n the diitrict 
junctor ha:s been connected and 1ivhile an idle trunk and channel are being 
found, the (AC) relay remains opora.ted. The 11TC11 lead · from the district 
is then connected through front contc1cts of the (TCJ.) and (AC) relays to 
ground. This operates the (TC) relay in tho district junctor which sets 
the district for a single charge, when the call is completed. The (TC) 
relay in the district jur,ctor is not locked until a trunk has been found 
to the desired destination. When a trunk has been found. and the sender 
given a ,normal release signal through the operation of the (SR) relay, 
(See XB-115) the district talking charge relay is locked as are the 
sender register relays. The (AC) relay releases when an idle channel has 
been found and then the ground that is locking the district relay is 
extended over the "'rC" lead through a back contact of the (AC) relay and" 
operates the ( TCK) relay. The 11SL11 lead from the district, (See XB-121) 
over '1hich the (SL) relay must finally operate, is brought through the 
contacts of the (TCX) and ( zc:() relays in such a way that one of these 
relays must be operated, but not both of them. i7hen neither · is operated, 
then the (NCl) relay must be opera.ted. T:1is arrangement checks that the 
talking charge rela.y in the district has been properly operated and 
locked. 

\ 
\ 
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XB-125 

OPER~TOR TALKING 

On all codes requiring operator talking condition in the 
district junctor circuit, the route relay receives its battery through 
the ( OT) relay. 

On certa.in type of operator calls it is necessary that the 
district be set for operator taJ.king transmission, that is, with the 
tip and ring leads in the district cut straight through. This requires 
a ground closure over the 110T11 lead from the decoder marker. On such 
calls, the (OT) relay is operated in series with the route relay. This 
operates the (OTl) relay and when the district junctor is connected and, 
with the (AC) relay operated, ground is connected to the 110T11 lead, 
operating the (OT) relay in the district junctor. When an idle trunk 
has been found and the send.er given a normal release signal, the relay 
in the district junctor is locked. Uhen an idle channel has been found, 
the (AC) relay releases and then the locking ground from the district 
relay is extended over the 110T11 lead, and the ( IJ.'CK) relay is operated. 
The (TCK) relay is used in the operation of the (SL) relay as has been 
described under talking charge. 
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XB-126 

RECORDING ALTERNATE ROUTE INDICATION 

When a sender is making a second trial with a decoder the 11AR11 

lead is grounded in the sender and, therefore, when the (CK4) relay op­
erates the (AR) relay does not release . V/hen the (CK6) and (STl) relays 
havf; operated with the (AR) relay operated, a path is closed operating 
the (ARl) and (AR2) relays. These relays lock, reverse the direction of 
testing for an idle trunk and shifts the start and end points for channel 
tests. When the (CK6) relay operates with the (AR) relay operated, the 
(Gl), (GSl), (G2) and (GS2) relays are also operated. This opens the 
contacts of the route relays in ground supply groups numbers 1 and 2. If 
the destination called has an alternate route the first choice original 
route relay is cross-connected to ground supply number 1 and if there is 
a second choice original route relay it is cross-connected to ground sup~ 
ply group number 2. Since the contacts of ground supply groups 1 and 2 
are opened the original route relays are made ineffective with the ex­
ception of the 11RA11 terminal which is cross-connected to operate the 
first choice route relay of the alternate route for the particular orig­
inal route relay operated. Thus, with the (AR) relay operated the de­
coder attempts to set the call up over the alternate route if there is 
one. 

If there is no alternate route for the particular group of 
trunks the route relays a.re in the third and fourth ground supply groups 
so that on second trial where the (AR) relay is operated the decoder 
attempts to set the call up over the original route just as though it 
were a first call and the only difference is that the direction of test­
ing for an idle trunk is reversed and the group start and group end 
points for channel testing are shifted. 

If the alternate route is through a two-wire office selector, 
when the alternate route relay has been operated the (TWA) relay op­
erates from the 11SP11 cross-connecting terminal. This relay opens the 
circuit through the winding of the (GSl) relay which will then release 
so that the original route relay can transmit to the sender first and 
second office brush and group selections information as well as the 
class of call information corresponding to the particular two-vvire al­
ternate route destination and thus saves alternate route relays since 
otherwise a different route relay would be required for each destina­
tion reached over the alternate route through the two-wire office 
center. 
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XB-127 

RECORDING OVERFLOW INDICA'rIOl'J 

When the send.er is making a third trial with the decoder, the 
110F11 lead is grounded as well as the 11AR11 lead. This causes both the 
( OF) a.nd (AR) relays to remain operated after the ( CK4) relay operates. 
The (AR) l'elay causes the operation of the (GSJ.), (Gl), (GS2) and (G2) 
relays. '11he ( OF) relay operated after the ( CK6) has operated causes the 
(GS3), (G3), (GS4) and (G4) relays to be operated and thus makes in­
effectiv e the contacts of ground supply groups Nos. 1,2,3, and 4. As­
suming that the destination called was such as to have a first and second 
choice original route relay and a first and second choice alternate route 
relay, then when the first choice origina.1 route relay operates Ydth the 
(Gl) relay operated, ground. from the back contact of the (TBl) relay is 
closed to the 11RA11 terminal and operates the second choice original route 
relay. Ground from the back contact of the (TB2) relay will now be con­
nected through the front contacts of the ( G2) rela .y to the "RA11 terminal 
of the se cond choice original route relay and the first choice alternate 
rout e relay will be operated. Ground from the back contact of the (TB3) 
relay will be connected through tho front contacts of the (G3) relay to 
the 11RA11 terminal of this first cho ice alternate route relay and the 
second choice a.l ternate route relay will then be operated. Ground from 
the (TB4) relay is then connected through the front contacts of the (G4) 
relay to the 11RA11 terminal of this route relay operating the overflow 
route rela y . Now, since the ground supply relays are operated for the 
original as well as the alternate route relays, the decoder will attempt 
to find an idle trunk in the overflow group of trunks only and whether or 
not a trunk is found, the sender will be given a normal release signal, 

If an idle trunk and channel are found, the decoder marker will 
function in a normal manner and the connection will be set up to an over­
flow trunk, after which the decoder will release in a normal manner, 

If an idle trunk cannot be found, the (TB5) relay operates as 
described under 11All trunks busy, 11 and the 11RI, 11 lead to the sender is · 
grounded. This causes the sender to fu."lction and remove battery from 
the start lead of the decoder connector and the decoder marker. All re­
lays in the decoder marker will then release, since the (SR) relay has 
not been operated. 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



) 

[~ r--411 q r-1 I•~ ~I•~ 
(ov) 

[~ n r 
-
~ -

i (.5T5) □ (ST~□ {TM7)□ □ {7/l) 

JZ nznR '' ZllR 'lZRll )Z 

t•rRL" □ (PSI) -I + 
TOSENPE.'1 4 

YIA PECOl)Eli! 
COh'/'I. 4 

RA RA ,l{A 

R''.> 

rf'"" 

~i~~~~;~t_I_Illl~I ► 
/?') 

TO 6-RP. (J/ ~ tJ (R) 
• RI~ 

Cf=;O /'<J • /l I 

CALLEO COIJE~ Re 
' 

cf;tJ (I?) 
• 

~,l{C 

f;O (-f) 
/itC 

> 
-u,ec . 

-~(GI) 
l"I 1 .. -r 

1111111 ~ {GZ} 
, ... ~ - -l * 

t.., ~ (TB!) 
c=:J _________ _j ~ 

c=:J (TWA} I""'' ____ -1 
(GS/) 

~~ 
(652) 

1 

- -- - -- -
- fo£t'ODE°il 

~ - -

.. -~{63) 

i.. 

--

c:::J 
(T83) 

-

c=:J 
(784) 

...... 

-

\MRL)•l 
,_ I 

c=J. (DMT)~----1~ 

(JO) -r---1-~I 

-5ENDEI? IMIN/KER I CONN I ,_ , I : , ... I ◄ 
I I - ( /JR} I ◄ I ◄ ... 

1 - - - - - -i-- __ 1:_.:...:.;/IR.:...·-=· L.~E,t:!.."'A~LJ ____ •_)....-_J_,_ _ ~ [~ (Or) 
I I i I - . ~ f 
I i - - - I - - : .,,,, .. <EAO ~ + -------------+ .... -=--=--=--=--=--=--=-i~-=--=--=--=-~----,__..,--~~-_J ·1--~ 

-!- + I -r1 __;::.:..,__~~-----t--~--------lJ ~ (Ori} 

------ -_L -_! +=~r-~;--=--=--=--=--=~:.s.:;.e.~€~~~-;=:;-/~/~;:-_-_-_-_-_-_-_-_-_-_-""1-_-_-_-_-_-_-_-_-_J_ 

-

• 
: , "c:::::J (m} {sl?) r□L rsor}□ -1'.).--J 

I 

• D 
'>---

4-oz 

D _c-l•I 
{TK) 7 

(AK) 

-

l 
-;;- 48 VOLTS 

-:,; 

~ i . - -r_t+ ____ _j 

:,~---~- -_ -_ -_ -_ -___ x._:.:..._'..!.. ___ -_ -----___ _J 
{7W) 

.. I 
RL"LEALJ 
SEE %8-115 

I"-... 
~ 

I 

"') ~ 
t'\I 
....... 

" ~ 
. 

" . 
~ 
~ ~ 
~~ 

<: \!) downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



) 

) 

ROTATION OF CALLS TO DIFFERENT TRUNK 
SUB-GROUPS AND ALL TRUNKS BUSY 

XB-128 

In order to distribute as evenly as possible the traffic 
through the various units of the office frames as well as to distri­
bute calls to the different trunk sub-groups of large trunk groups, 
the decoder marker is arranged to route the calls successively to 
different sub-groups of trunks. Vlhen the (CK6) relay has operated, 
the (GWO) relay operates. The (CK4) relay grounds leads through the 
break contacts of the (GZO) relay to operate relays (GPOA) and (GPOB), 
When the (CK6) relay releases, the (GZO) relay operates, releasing 
relays (GPOA) and (GPOB); On the next call when relay (CK6) operates, 
the, ( GWO) relay winding is shunted and it releases. With relays (CK4) 
and (GZO) operated, relays (GPlA) and(GPlB) operate. Then when (CK6) 
releases, the (GZO) relay releases. On the next call then, the (GPOA) 
and (GPOB) relays will operate as in the beginning. 

With the above arrangement, on successive calls the (GPOA-B) 
and (GPlA-B) relays are altern.'3.tely operated. The 11ST11, 11rr111, 11GE11 

and 11GS11 terminals from the contacts of the.route relay of routes hav­
ing trunk groups divided into two sub-groups are cross-connected to the 
contacts of the grouping rela.ys, so that the successive operation of 
the (GPOA-B) and (GPlA-B) rela.ys distributes the calls to the two sub­
groups. The decoder may also have an arrangement to distribute calls 
over as many as twelve sub-groups, but it is doubtful that this a.r­
ra.ngement will be used in our area for some time. 

When a.11 trunks of a sub-group a.re busy, all the (T-) relays 
of that group are operated when the 11S111 leads a.re closed to the of­
fice frame. With these relays operated and when the (PT) relay has op­
erated, gI·ound is connected to the 11TB11 lead to operate the (TB) relay 
if the (G;Tl) relay is normal, or operate the (GT2) relay if the (GTl) 
relay is operated. 

Trunk groups tha.t are divided into two sub-groups have only 
one route rell;l.y. However, the decoder \,ill test both of these sub-
groups of trunks, before going to the alternate route, if there is one, 
or to the overflow trunk group. In order to provide this arrangement ', 
for trunk groups divided into two sub~groups, the (GTl) relay is op­
erated by cross-connecting the 11SP11 terminal of these route relays to 
operate eith er the (SP) relay or the (TWA) or (0GB) relay on their 
primary winding. The (GTl) relay will not be operated on trunk groups 
that are not sub-divided or trunk groups sub ;;;divided into three or more 
sub-groups. 

With the (GTl) relay operated and when the 11TB11 lead is grounded, -, 
due to all trunks of a sub-group being busy, instead of operating the (TB) 
relay for the purpose of going to another route relay, the (GT2) relay 
will be operated. This relay locks under control of the (GT3) and (GZO) 
relay s . It also opens . the operating circuit for the grouping relays and 
they release. This opens the 11ST11, 11TL11, 11GE11 and 11GS11 lea.ds from the 
route relay in use. The operated (GT2) rela.y also opened the 11DK11, 11DC11 

a.nd 11MCJ311 leads, causing the district and office frames to release. The 
trunlr level, group start and g:rou.p end relays, whichever ones are operated 
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XB-128 
:Page 2 

2 Pages 

release as well as the (PT) relay. When the (PT) relay closes its back 
contact, the (GT3) relay operates, locks and opens the control path to 
the (GZO) and (GVlO) relays and the (GZO) relay operates if not already 
operated, or releases if it is already operated. The operation of the 
(GT3) relay and functioning of the (GZO) relay as just described open 
the holding ground to the (GT2) relay which now releases closing ground, 
operating the other pair of grouping i·elays, that is I either relays ( GPOA) 
and (GPOB) or (GPlA) and (GPlB), whichever ones that were not operated in 
the beginning, are now operated, '.11hese relays close the 11ST11, 11TL11, 11GE11 

and 11GS11 leads from the route relays to whatever points are required for 
the other or mate sub-groups of trunks, . The office and district frames 
will be connected in a normal manner as has been described and the trunk 
level, group start and group end relays corresponding to the other or 
mate sub-group of trunks will operate and the circuit will continue in a 
normal manner in setting up the connection to an idle trunk on the other 
sub-group. 

If an idle trunk is not found in the mate sub-group, then when 
the (PT) relay again operates, the (TB) relay will be operated for going 
to the alternate route, if there is one, and if not, then to the overflow 
group of trunks, instead of operating the (GT2) relay, This is due to 
the fact that the operation or release of the (GZO) relay, whichever 
took place, opens the circuit through which the (GTl) relay operated and 
the (GT3) relay remains locked up to the ground from the 11SP11 terminal of 
the route relay and holds the control lead to the (GZO) and (GWO) relays 
open and thus prevents the (GWO) relay from being either operated or re­
leased, whichever would again close the operating circuit for the (GTl) 
relay. Therefore, the (GTl) relay remains released while testing for 
a.n idle trunk in the other or mate sub-group and when the (PT) relay 
operates and all trunks are found busy the (TB) relay operates, removing 
ground from the "SP" terminal, causing the (GT3) relay to release. This 
closes the control lead to the (GZO) and (GWO) relays and the (GWO) relay 
either operates or releases, depending upon its condition. This closes 
the pa.th over which the (GTl) relay may again operate when the alternate 
route relay operates, grounding its 11SP11 terminal. This is assuming that 
there is an alternate route and that its trunk group is also divided into 
two sub-groups. I 

I 
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XB-129 

DISTRIBUTING SUCCESSIVE CALLS OVER DIFFERENT LINKS AND JUNCTORS 

The decoder is arranged to test only 20 channels at one time 
and where more than this number are available, the circuit is arranged to 
rotate the successive calls to different sub-groups or test choices of 
junctors. 

Assume an installation that has two district frames and two of­
fice frames. There will be 100 junctors from any district to either of­
fice frame; the first call handled by the decoder will use the 11A11 test 
choice of junctors, the second call, the 11B11 test choice and the third 
call, the 11C11 choice while the fourth will go to the 11D11 choice. The 
fifth call will go back to the 11A11 test choice as in the beginning, be­
cause the 11E11 or fifth test choice is used only as an overflow sub-group, 
that is, 011ly when the other sub-groups a.re found busy. This condition 
will be explained under channel busy. 

With the (JD) relay normal, relay (CBB) operates and locks through 
the normal contacts of the other (CBB) relays. Hhen the call progresses far 
enough to operate relay (,JD) and with relay (CBBl) operated, a circuit is 
closed to operate relay (CBAl) which closes the 11A11 choice leads to operate 
the (JC) relay in the district (see XB-116). 

The release and operation of the (JD) reJay on eacb successive 
call causes the next set of relays to operate tlPti1 relay (CBB4) operates. 
This relay locks under control of relay (JD) operated. So with the release 
of the (J:9) relay, the next call would appear on the 11A11 choice. 
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XB-150 

Seizure of Ori~~ina.ting Trouble Indicator 

There are numerous (X) rela.ys provided to furnish means for detecting 
false grounds or crosses on many of the leads over which connection is made to 
associated circuits. These relays are connected when the circuit is normal as 
well as when busy in service except, of course, on leads that a.re actually in 
use. 

The operation of any of these (X) relays will cause the (XXl), (XX2), 
or (XRL) rela.ys to operate which in turn operates the (DL) relay to call in the 
trouble indicator which will attempt to record the progress of the call as 
completely as possible so that the cause of the failure may be determined. 

• 
The marker is arranged to time out a.t different intervals depending on 

the p1·ogress of th e call and call in the trouble indicator should any delay 
occur that might interfere with normal traffic. 

The eode and other information will normall;r be received and checked 
in much less time than the 1.15 seconds allowed but if there is a dela.y after 
the marker has been seized, the timing relays function and ca.use the (TMl) re­
lay to operate. The (TMl) relay operated closes a pa.th from the winding of (DL) 
relay through back contact of (CK4) or through front contacts of (CKl) and (CK3) 
relays. Therefore, unless th e (CK4) has been operated and the (CKl) and (CK3) 
relays have been released within the allo wable 1.15 seconds the (DL) rela.y will 
operate to call in the trouble indicator. 

Another time out interval is provided to check the completion of the 
marker functions within 2.45 seconds and should any abnormal condition cause 
a delay th e timing relays function and cause the (TM6) relay to operate and call 
in the trouble indicator. 

The (DL) relay operated causes the (TR) relay to operate and connect 
resistance battery to the 11TIS 11 lead which operates the (DS) relay in trouble 
indicator. The (TR) relay also connects ground to the 11DL11 lead to the trouble 
indicator. 
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XB-151 

Connection of Trouble Indicator to Originating Marker 

There is one (DS) relay for each marker and these are connected in 
a preference chain so that if two or more markers ca.11 in the trouble indicator 
only one will be connected to record the failure, 

The (DS) relay operated closes ground to the 11CIA11 lead to operate 
relay (CIA) in the marker. 

The (CIA) operated (1) operates relays (CIB) (CIC) (CID) and (CIF2), 
(2) closes through the 11CO11 lead from trouble indicator to operate the (COl) 
(CO2) and (CO3) relays, (3) connects ground to the "TI" lead of the district 
link and connector circuit to operate the (TI) relay in that circuit, (4) 
connects ground to the 11FRG11, 11SNG11 and 11CNG" leads of the marker connector 
circuit associated with the marker calling in the trouble indicator. 

The operation of the ( COl) ( CO2) and ( CO3) relays operates the ( CIE) 
relay which closes the transmitting and receiving leads to the trouble indicator 
recording relays. 

The (CIA) (CIB) (CIC) (CID) (CIE) and (CIFl) relays together connect 
all of the trouble indicator recording leads to the marker. 
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XB-152 

Taking the Record and Disconnection from the Originating Marker 

The operation of (CID) relay in the marker connects ground to the 
11DR11 lead to operate relay (DR) in the trouble indicator (1) which lights the 
DR.la.mp to indicate the particular marker that is recording the failure 
(2) opens the ground from the DL lamp to prevent it from lighting, (3) starts 
the trouble indicator alarm and (4) operates the (RT) relay. 

The (DL) relay associated with the marker from which the record is 
being taken will operate and lock but is prevented from lighting its DL lamp 
by the operation of the associated (DR)· relay. However, any oth1:,r marker tha .t 
may call in the trouble indicator while it is busy will operate their respective 
(DL) relays which in turn lights their associated lamps to indicate the markers 
that failed without a record having been taken, 

The operation of relay (RT) operates (RTl) and it in turn operates 
the (HD) relay. The (HD) locks under control of the (DR) relay and operates 
the (GD) and (GDl) relays which lock all of the operated recording relays and 
releases the (RT) and (RTl) relays. 

The release of the (RTl) relay (1) connects ground through operated 
contacts of (HD) relay operating the (RD) relay which locks and in turn 
operates the (RM) relay, (2) disconnects ground from 11CIA11 lead releasing the 
(CIA) relay in the marker (see XB-151). The (CIA) relay releases the (CIB) 
(CIC) (CID) (CIE) and (CIFl) relays in the marker disconnecting all of the 
recording leads. 

The operation of relay (RM) connects ground to the (TIB) leads of 
all originating markers operating the (TIB) relay in each circuit, 

The operation of the (TIB) relays causes the marker from which the 
record of failure was taken, as well a.s a.ny other markers that a.re calling 
for the trouble inclicator, to transmit a trouble release signal to their 
associated senders and restore to normal, In a.ddi tion, the (TIB) relay in 
each marker opens the 11TIS 11 lea .ds and releases all the operated (DS) relays 
in the trouble indicator preference chain. 

The (RM) relay remains locked up until the RL key is operated, thus 
causing all markers that call in the trouble indicator while it is holding a 
record of failure to give an immediate trouble release signal. 

To wipe out the record and return the trouble indicator to normal, 
the RL key is momentarily operated, operating the (KR) relay which locks under 
control of the operated (HD) relay. The operation of relay (KR) opens the 
locking circuit for relays (DR) and (DL) and they release. The DR relay 
normal causes the (HD) relay to release which in turn releases the (GD) (GDl) 
(RD) (RM) relays and the (LP) relay if the LP key is locked in the operated 
position. 
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XB-153 

Testing Originating Marker Circuits 

The trouble indicator circuit, in a.ddi tion to ta.king records of 
service failures, is provided with means for originating test calls and record­
ing the progress of such calls through the marker. 

A set of keys is provided for setting up the code, class of service 
a.nd district frame information for all classes of calls that may be handled by 
the marker circuits in regular service. 

The marker to be tested is selected by operating the DT key on the 
trouble indicator frame, associated with the marker to be tested. The ST key 
is used. for starting the test. 

With DT and ST keys operated the ST relay operates in turn operatirg 
the DT relay associated with the marker to be tested. Only one DT key can be 
effective due to a preferential chain circuit. 

The operation of relay (DT) grounds the "DB" lead and starts a test 
to determine if the marker is busy. If it is busy the trouble indicator will 
wait until it becomes idle but will prevent another marker connector circuit 
from seizing it in the meantime. When the marker becomes idle the trouble in­
dicator prepares for the test call and. connects all of the test leads between 
the two circuits by grounding the 11CiFl 11 lead. At the same time that the (DT) 
relay grounds the 11DB" lead it also grounds the 111rIB 11 leads to all other markers 
making the trouble indicator test busy to all circuits except the one to be 
tested. The marker signals the trouble indicator when it has connected the leads 
required for the test ca.11 by grounding the 11MC11 lead operating the (KY) (KYl) 
and (KY2) relays which connect the transmitting leads to the marker. 

The closure of the transmitting leads sets up the marker receiving 
relays similar to the connection of a sender by a marker connector circuit. · 
The marker upon receiving _the code information proceeds to perform its regular 
functions for handling a call and upon completion, assuming no failure occurs, 
it calls for the trouble indicator to take a record of the call instead of re• 
leasing as in the case of a service call. The marker is arranged to do this 
by the operation of its (DMT) relay which switches the release circuit so that 
instead of operating the marker release relay (MRL) at the completion of a call, 
it operates the (TR) relay in the trouble indicator circuit. The operation of 
this relay operates the (TR) rela.y in the marker which calls in the trouble in­
dicator to take a record of the call. 

When the marker completes its decoding functions, it operates its 
sender release relay (SR) grounding the 11RL'' lead which in the case of a test 
call operates a relay in the trouble indicator circuit which causes the record­
ing relays that have been operated to lock and then releases the (CIE) relay in 
the marker. The release of (CIE) relay disconnects the transmitting and re­
ceiving leads and removes ground from the 11CKG" lead. It also ea.uses the (KY) 
(KYl) and (KY2) relays to release, 
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XB-175 

RECORDING FRL\.ME INDICA1'ION 

Vlhen an incoming trunk calls for a sender, the sender link and 
control circuit grounds the 11 SC11 lead. Relay ( SCl) opera.tes to the 11SC11 

lead on its primary winding and then holds to it by its secondary winding • . 
The primary winding is used for the purpose of checking the battery circuit 
through the resistance lamp, this being of great importance at a. later stage 
in the connection. 

(RV3) operates over the 11F0011 lead from the sender link and con­
trol circuit after (SCl) operates, and is held by an off normal ground 
after (ONl) operates. The operation of (RV3) causes the operation of (RV4) 
and (RV5) in turn. 

After (RV5) and ( SCl) relays operate, ground on the 11GS11 lead 
operates (ONl) relay. 

When relay (SCl) has operat ed, (SC2) also operates to the 11sc11 lead, 
-and it connects the common lead 11FOt1 to 11F9H to the Crossbar register select 
magnets. One of the select magnets operates from ground in the sender link 
and control circuit, according to the units digit of the incoming frame number, 
and it passes the operating ground on to oper'.3te relay (SM). 

(SM) closes a circuit to operate (RAl) and to shunt down (RA2) so 
that it cannot operate, 

l 
r 
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OPERATION OF RELAY (ON2) AND RELEASE OF SENDER 
LINK AND CONTROL CIRCUIT 

With relay (SB) of the sender link and control circuit 
operated, ground is placed on lead 11BS11 to operate relay (ON2). 
This grounds the 11S11 1ead to hold the sender link hold magnet after 
its control circuit is released. 

XB-176 

The operation of relay (ON2) also places ground on lead 11RL11 

to the sender link and control circuit to operate relay (R), which in 
turn releases that control circuit. 
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XB-177 

OPEP.ATION OF (STP) AND (1) RELAYS 

Hhen the (ONl) operated, the tip lead was closed from the in­
coming trunk through the (L) relay to battery and the ring lead to ground. 
The (L) relay did not operate at this time due to the battery a.nd ground , 
from the (A) relay in the incoming trunk keeping it shunted, but this battery 
and ground holds the (STP) in the originating sender which had operated when 
the incoming trunk was picked. Vihen relay (SCl) released indicating that the 
selected sender has be .:m made busy in the terminating sender link, the 
11C011 lead was grounded operating the (T) relay in the incoming trunk which 
removes the (A) relay from the trunk, The openipg of the (A) relay battery 
and ground removes the shunt cond.i tion from the (L) . relay which now operates 
in series with the (STP) relay of the originating sender. 

As has been shown relay (SM) operated when a select magnet 
operated for frame indication, then closed. a circuit to operate relay 
(11) which in turn operated relay (12). With these relays operated, the 
short is removed from the (STP) relay in the terminating sender allovdng it 
to also operate in series with the (1) relay and (STP) relay in the originat­
ing sender. 

With the (STP) rela.y of the terminating sender operated, relay 
(GR) operates which grounds the 11T11 lead, causing the release of the (STP) 
relays in both the originating and terminating senders, but holding relay (L) 
operated which in turn holds (11) and (12) relays operated. This pulsing 
or alternate operation and release of the two (STP) relays, continues until 
the counting rela,ys are satisfied in the originating sender. The operating 
circuit for relay (L) is then opened indicating the completion of that 
series of pulses. 

In order to extend the life of the contacts of the (STP) relay, 
the direction of current flow through thP contacts is reversed when relay 
(EF) operates. Relay (EF) operates on all calls from even numbered incoming 
frames. 
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XB-1?8 

TERMINATING SENDER PULSING RELAY OPERATION 

The terminating sender counts the pulses on relays (Pl) to (P6) 
actuating them by relays (13), (14) and (15). The periodical operation 
and release of relay -( GR) causes relays (13), (14) and (15) to operate 
and release in a recurrent cycle of half the frequency, as follows: 
The operation of relay (GR) on the first or any odd-numbered pulse operates 
relay (13); its release permits relay (15) to operate in series with relay 
(13), the operation of relay (GR) on the second or any even-numbered pulse 
operates relay (14) in series with the secondary winding of relay (15), 
whereupon relay (13) releases but relay (15) holds. The release of relay 
(GR) causes relays (14) and (15) to release, Thus relay (15) operates at 
the end of each odd pulse and releases at the end of each even pulse. 
The ground connection for holding relays (13) and (15) in series is furnished 
by the parallel front contacts of relays ( 11) and (12) so that they will 
release after the last pulse of each selection. 

The operation of relay (15) on the first pulse causes relay (Pl) 
to operate and lock. The release of relay (15) on the second pulse causes 
relay (P2) to operate, lock and unlock relay (Pl), which releases. Similarly, 
the operation or release of relay (15) , on subsequent pulses operates other 
(P-) relays. The relays left locked up ' after ea.ch pulse, any one of which 
may be the la.st pulse of a selection, are a.s follows: 

PuJ,_~ Relay§_ Pulse ;Belays Pulse Relays_ 
I 

1 Pl 5 P5 9 P3-P6 
2 P2 6 P5-P6 10 P4-P6 
3 P3 ? Pl-P6 11 P4-P6-TT 
4 P4 8 P2-P6 
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XB-179 

OPERATION OF HOLD IvlAGNETS AND INCOMING ADVANCE 

Each time relay (SM) operates, it either operates relay (RAl) 
and leaves relay (RA2) normal, or it releases relay (RAl) and leaves relay 
(RA2) operated. In either case, the 0ffect is to connect the windings of 
relay (h1~) to the winding of the first non-operated hold magnet, causing the 
same to operate. The hold magnet closes the contacts of the cross-points at 
the level of the operated select magnet, locks up to a front contact of 
relay (ONl) or (ON2) and by connecting the locking ground to the windings of 
relay (HM), causes that to operate. 'When relay (HM) has operated on one 
selection and relay (12) on the next selection, relay (SM) and the operated 
select magnet release, 

Ea.ch time relay (SM) releases it either operates relay (RA2) and 
leaves relay (RAl) operated, or it releases relay (RA2) and leaves relay (RAl) 
normal. In either case the effect is to disconnect the windings of relay (HM) 
from any hold magnet, and relay (HM) releases. 

When the last selection (final units) has been transmitted from the 
originating sender to the termir.ati1'1 g sender, the former closes the circuit 
again through its stepping and overflow relays and a.waits a reverse battery 
pulse to operate both of those relays and then relea se the stepping relay. 

Relays (1), (Ll) and (12) operate when the originating sender closes 
the circuit to receive a reverse battery pulse. (RVl) relay then operates 
and locks through front contacts of the (FU) hold magnet and (12) relay. 

Slow operate relay (RV2) operates from a front contact of (RVl) 
relay and removes ground from the 11R11 lead which is connected to the winding 
of the (L) rela.y and reverse current goes out to operate the originating 
sender stepper and overflow rela.ys, the current starts suddenly on account 
of the heavily soaked condition of the (L) relay. 

Slow release relay (RV3) releasea when the (RV2) relay operates. 
This breaks the connection to the "T" and 1fR11 leads, terminating the reverse 
battery pulse and allowing the originating sender stepper to release, 

Telltale call abandoned. The eleventh pulse ·will operate relay (TT). 
(TT) relay locks up and grounds that transfer spring of the (12) relay and that 
back contact of the (RV2) relay which in a completed call are grounded by 
the operation of the (FU) hold magnet. (RVl) relay operates and the 
succeeding operations are the seme as in incoming advance and trunk closure or 
a completed ca.11, except that the sender is released without calling in a termin­
ating marker. 

(RV4) relay releasing removes ground from the 11C0th lead, restoring 
the incoming trunk -line relay to its normal connection with the trunk. 

The operation of the (TC2) relay cannot call in a marker because a 
back contact of (TT) relay opens the S'11 lead, but the (TC2) relay closes u 
circuit through (TT) relay to 0perate relay (RL) and that causes the sender 
to release. 

I ,... 
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SEIZURE OF MARKER CONNECI'OR 

When relay RV5 released, low resistance ground was connected 
to the v,inding of relay (TCl) which causes relay (D) in the trunk 
circuit to operate in series with the ·vvinding of relay (TCl). Relay 
(TCl) does not operate at this time since it is polarized. 

The (D) relay opera.ting grounds lead 11D11 allowing relay (TCl) 
to operate. i7i th relay (TCl) operated it causes relay (TC2) to operate, 
which locks and connects battery to the 11ST11 lead to the marker connector. 

Relay (SS) and (CAl) operated in series from battery on the 11ST11 

lead. The multi-contact relay (S) associated with the sender is operated 
by relay (SS) and connects the sender to the receiving leads of the 
connector, 

The operation of relay (S) connects the .11ST11 lead to relay 
(DS) of the first idle marker. When relay (DS) operated it caused 
relays (DA.l) a!ld (DA2) to release, closing ground to the alarm lead 11TM11• 

Relay (TM) operated from the operated (DS) relay and in turn operated 
relays (CBR) and. (CBS) in the terminating marker, which in turn operated 
the (CB) relays in all connectors associated with that marker; The (CB) 
relay in the connector used do'es not operate since it is short-circuited 
through the made contacts of relay (TM), 

With relays (S) and (TM) operated, numerous leads a.re closed 
through from the sender to the marker. 
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XB-181 

SENDER RELEASE 

When a connection has been established, or when the attempt ha.s 
definitely fa.iled, either rela.y (RL) or (TRL) is opera.tea. and locked to a.n 
off-normal ground. 

(RL) operating breaks battery from the 11ST11 lead to release the 
ma.rker connector. (RL) also breaks the local ground connection which locks 
(ONl) a.nd holds the , link switches over lead 11S11, but these do not release 
a.t once because they a.re also held over lead "HLD11 from the marker connector, 
When t:ia.t releases (ONl) and the link switches also release and the sender 
is fre ed from its external connections. The reason for holding over .the 
11HLD11 lead is to prevent the breaking of current on the cross-points of 
the regist er. When (ONl) releases, it is followed by (RAl) if that is 
operated, and then by (ON2). The register and all locked up relays release, 
and the sender is normal a.nd ready for reuse. 

(TRL) opera.ting breaks battery from the 11ST11 lead and breaks the 
local ground connection which locks ( ONl) and holds the link switches over 
lead 11S11, just a.s (RL) v,ould do. The marker connector is released, and in 
doing so breaks its ground from the 11HLD11 lead, so there is no longer a.ny 
ground on the 11S11 lead or the primary wincing of (ONl). The link switches 
release and the sender is freed from its external connections, If there is 
no plug in the (HLD) Jack (ONl) also releases a.nd the sender restores to 
normal, but if there is a make busy plug in the (HLD) jack, (ONl) will hold 
on its secondary winding, the register and a.11 locked up relays will hold · 
and the · sender will rema.in busy on the 11SB11 lead ground, until the plug is 
removed. 
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XB-250 

DISTRICT JUNCTOR PEG COUNT 

Whenever a district junctor of a group r.hich serves onJ....¥ one 
class of service is seized, ground is connected from the originating 
decoder marker to the district link a.nd connector, through the (LC-) 
relay associated with that group of district junctors, causing the 
peg count register to score. 

Whenever a district junctor is seized for an originating 
call to a line link frame on which the available district junctors 
serve more than one class of service, the peg count registration per 
class of service is made at the line link frame. The 11DM11 lead of 
the line group originating the call will be grounded whether it is 
served by the home or the mate control circuit. 
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XB-251 

LINE LINK GROUP AND LINE LINK SUB-GROUP TERMIHATING TRAFFIC PEG COUNT 

AND GROUP BUSY REGIS'I'ER 

/ 

Vihen peg count and group busy readings a.re to be recorded for a line 
link group, the (LK) key is operated to the line link side, supplying battery 
to its traffic register circuits. On ea.ch terminating co.11 to that line group, 
its 11PC11 lead is grounded in the line choice connector by operation of (CR) and 
(CE) relay and transmitted to the line J.ink register circuit. 

In order to record the r,.imber of times a predetermined number of 
links of a called sub-group are in use, the terminating marker opera .tes its 
(REG) relay, if that number or more of the links are in use. Relay (REG) 
opera.ting, grounds the 11PL11 lead to the line link group under control of the 
(CR) and (CE) relays in the line choice connector serving the line group. 

If records are desired for the line link sub-groups, the (LK) key 
is operated to the line link sub-group side ·which operates its (H) and (J') 
relays. The peg count and group busy readings are now recorded for each sub­
group of the line link group. 

The sub-group busy registers a.nd sub-group peg count registers a.re 
common to all line link groups in the office and by operating an (LI() key of 
a particular :frame it is possible to associate these registers with any line 
link group desired. 

The group busy register for line links will register for the number 
of busy links indicated by making the cross connection shown in the following 
table: 

No. of Busy Links Connect 

3 or more RS, R6 and R7 to REG 2 
4 or more RS and R6 to REG 2 
s or more RS to REG 2 
6 or more None 
7 or more R5 to REG 1 
8 or more RS and R6 to REG 1 
9 or more R5, R6 and R7 to REG 1 

1 
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XB-252 

ORIGINATING DECODER W!ARKER AND TERMINATING MARKER PEG COUNT 

When an originating decoder marker is seized and progresses to the 
marker stage, its (ST4) relay is operated. Relay (ST4) operated, grounds 
the 11MPC11 lead for that decoder marker, causing the traffic register to score. 

When a terminating marker is seized and has recorded the necessary 
information from the terminating sender, its (CK4) relay is operated. Relay 
(CK4) operated, grounds the upc 11 for that terminating marker, causing the 
traffic register to score. 

/ 
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XB-253 

OUTGOING TRUNK GROUP PEG COUNT AND OVERFLOW 

The 11PC11 terminal connected to the route relay is provided to 
furnish means for operating a register and thus record the number of calls 
routed to ·a particular trunk group. When a route relay operates and its 
associated ground supply relay (GL-3) is normal, a register cross-connected 
to the particular 11PC11 terminal will be operated. On trunk groups that 
have two route relays, the 11PC" terminal of only the first choice route 
relay should be cross-connected. The 11PC11 terminals of the second choice 
route relays should not be cross-connected because if they were, the trunk 
group peg count register would be operated twice when the second choice 
route relay was operated on finding all trunks of one of the first choice 
trunk sub-groups busy. 

The 110F11 terminal is provided to furnish means for obtaining a 
recora. of the number of times that a call is originated for a trunk group 
and all trunks of the group are found busy, The (TBI-4) relay of the group . 
found busy will be operated, grounding the . 110F11 terminal and operating the 
overflow register associated with that particular trunk group. On trunk 
groups that have two route relays, the 110F11 terminal of the second choice 
route relay should be cross-connected while the 110F11 terminal of the first 
choice route relay should not be cross-connected, This is to avoid falsely 
operating the overflow register on the second choice route relay when one 
of the first choice sub-groups of trunks is found busy. 

The ground lead to the 11PC11 and 110F11 terminals is opened on the 
contacts of the (DMT) relay, so that these registers will not be operated 
on sender test circuits and decoder marker test ca.11s. 
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XB-254 

PERMANENT SIGNAL OVERFLOW 

When a sender is connected to a subscriber's line on which a 
permanent signal condition is recognized, and the decoder encounters an 
all-trunk busy conQition on the permanent signal holding trunk group, 
ground is connected by the decoder marker circuit to its overflow 
register. This operates the (A) relay of the register circuit which 
in turn CEiuses the register to score. The operated (A) relay also 
causes the (L) relay of the "A" switchboard overflon signal circuit for 
permanent signal holding trunks to operate. The (L) relay locks under 
control of the (PS) key and lights the (PS) lamp. 

An overflow on outgoing trunks ta the 11A11 switchboard operator 
functions in a. similar manner, except that the ground from the operated 
(A) relay connects to the "A" switchboard make busy key and alarm cir­
cuit instead of to the permanent signal overflow circuit. 
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XB-255 

DISTRICT JUNCTOR GROUP BUSY 

When the sender link and control circuit tests for idle district 
junctors and only one idle district junctor is found, relay ('.I'M) will not 
operate, indicating that the last idle district junctor of that group of 
10 is being used on this call. When the sender link and control circuit 
progresses far enough to operate relay (SL), ground is extended to the 
11D11 lead for the group busy register associated with that group of 10 
district junctors~ 

When all 11A11 switchboard district junctors in a. group a.re busy 
their (SL) relays will be operated removing ground from the PB lead as­
sociated with this group causing to (B) relay in traffic register circuit 
to relea .se in turn scoring the GB register. 
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DIAL TONE DELAY 

When an originating call seizes a. line link and group control 
circuit and has indicated which line is originating the call by rela.y (RE) 
operating, ground is placed on lead 11DM11 to start a. register timing circuit. 
If this ground remains from 1-1/2 to 2 seconds, relay (M) will operate and 
lock under control of a normal contact of its traffic register, ca.using the 
register to score. If a.t this time the line link and group control circuit 
has not found an idle group of • district junctors, ground on 11DK11 lead will 
operate relay (RL), releasing the line link and group control circuit, 

TERMINATING SENDER LINK DELAY 

When a.n incoming trunk is selected, it connects ground on its 
start lead to a (GST) relay which is associated with ten incoming trunks, 
The operation of any of the ten (GST) relays of the terminating sender 
link and control ·circuit places a ground on the 11IG11 lead to a (DL) in­
terrupter, starting a traffic register timing circuit. If this ground 
remains from 1-1/2 to _2 seconds, relay (M) will operate a.nd lock under 
control of a. normal contact of its traffic register, causing the register 
to score. The operation of the (M) relay does not connect ground to the 
terminating link and control circuit to release the link. 

I 
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XB-257 

DISTRICT, OFFICE, INCOMING AND LINE LINK OVERFLOW 

District and Office Overflow 

I 

When a district junctor has been selected and the district 
frame on which it is located has been indicated to the originating de­
coder marker by the operation of a (DF-) relay, and a trunk has been 
selected on an office frame, which is indicated by the operation of an 
(0-) relay, all available cha:nnels between these two frames are tested 
until an idle one is found . or, if they are all busy, relay (CRL) is 
operated. 

Relay ( CRL) operated, ground.s the 110F 11 leads under control of 
the particular (DF-) and (0-) relays operated, to operate the overflow 
registers associated. with those frames. 

Incoming and Line Link Overflow 

On a terminating call, the terminating marker tests all 
available channels between the incoming frame on which the incoming 
trunk is located and the line group which is serving the called line, 
If all of these channels are busy, relay (OF) of the terminating 
marker is operated. 

Rela.y (OF) operated, grounds the 110F11 lead through the oper­
ated (MCB) relay of the incoming link and. connector circuit to operate 
the overflow register of that incoming frame. The (OF) relay also 
supplies ground through the (MCB), (CR) and CE relays in the line choice 
connector to operate the overflow register associated with the called line 
group. 
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XB-258 

TRUNK GROUP BUSY 

When all trunks of a group are busy, the ground is removed from 
the 11PB11 lead associated with that group of trunks, releasing the (B) relay 
of the traffic register circuit. The release of the (B) relay closes 
ground to operate the group busy traffic register of that trunk group. 
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XB-259 

INCOMING LINK AND TOLL OR TANDEM INCOMING TRUNK PEG COUNT 

There is one peg count register for each incoming link frame. 
When the terminating marker advances far enough to operate relay ( GTI), 
ground is placed on the 11PC11 lead to the incoming link and connector 
frame, causing the peg count register to score for that frame, 

The peg count register associated with toll or tandem incoming 
trunks is common to a group of trunks of 20 or less. The operation of 
the (F) relay of any trunk in that group causes its peg count register 
to score. 
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XB-260 

SENDER SUB-GROUP BUSY 

When a sub-group of subscriber senders is busy, other than 
being made busy at a sender make busy frame, the operation of relay 
(SGB) grounds lead 11SG11 and operates the sub-group busy register 
associated with that sub-group of sender. 

When a sub-group of terminating senders becomes busy and no 
plug has been placed in the (MB) jacks, the operation of relay (TGB) 
grounds lead 11SG11 and operates the sub-group busy register associated 
with that sub-group of terminating senders, 

A sub-group of 11B11 senders scores a sub-group busy condition 
in a manner similar to the terminating senders, when its (BGB) relay 
operates and ground its 11SG11 lead. 

When a sub-group of 11An switchboard senders are busy the 
operation of relay (SGB) grounds lead SG and operates the sub-group 
busy register. 

j downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



'-- _,/ 

) 

~ l-f (E) 

- ..... - - I I 

r/G . / u I I I 
(C8) 
REC. 

-= 4~ YtJLTJ 

I 
jC" 

---------,---------r---------,----------
TO FIC. I I . T~ /"IC.I T" r/C. I I TO FIC I 

1 l:rc' I TERMIJ\IA77NG SENDE~ :re' : TERMINATING SL'NDE; ,:re\ I 'Jc·· , 
(JCB) □ : LIN/(~ CONTROL I UNK &: CONTROL ' ' . 

~ I 
I I 

S£NOER LINK II (,'?B)01 l(M8)0 
I); CONTROL "'::'" I "'::'" ------7 (TClj) □ I 

0 I 
I I 
: I 
I I 

(8<;8) □ 

(JCIJ) □ 
I I 

JfNOER Ml/Kc fJO.JY rRllMc I TfRMJNIJTINc 5£N/JcR I ''B" SENDER suB-cRooP 
SIJB-GR0OP 

NY. TEL. CO. 
G.PS. l.l. 

Tl'<~FFIC RECISTC:RS 
JENlJER ..JU8-GROtJP 8tJSY 

Op-cg) 0 {SC8J 0{3"c8J 

r-tL.:_~ 

"/)" SWBD . SENDER 

2 

XB-2~0 
downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



_) 

XB-261 

SUBSCRIBER SEWDER LOAD REGISTER 

This provides a. means for recording the number of times a set 
number of sender sub-groups are busy, The optional wiring 11A11, 11B", ~ 
"D", "E", 11F" and "G" provides for registering when one to six sender 
sub-groups, respectively, in the office are busy and serves to vary the 
current through the sec011dru:y or biasing winding of relay (K). When a. 
sender sub-group is busy its (SGB)- relay operates, connecting resist­
ance ground to the 11CG" lead, The number of sender sub-groups busy at 
one time determines the current flow through the primary winding of the 
(K) relay. When the primary winding overcomes the secondary winding, 
the (K) relay operates, which operates relay (A). The operated (A) 
relay causes the load register to score and also operates the (SSL) 
relay at the sender make busy frame to bring in an a.la.rm and. light a 
lamp a.t both the sender make busy frame a.nd the 11A11 swi tchboa.rd, 

When a. sender becomes idle in a sub-group, the subscriber 
sender link and control circuit disconnects the associated resistance 
ground from the "CG" lead and, depending upon the resistance in series 
with the secondary winding of the (K) relay, the (K) relay will release 
and release the (A) relay, in turn releasipg the register• 
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XB-262 

TERMINATING AND 11B11 SENDER LOAD REGISTER 

When all sub-groups of terminating senders are busy, all (TGB) 
relays are operated, closing ground through a chain circuit to the 11TGB11 

lead which causes the (A) relay of the register circuit to operate, which 
in turn causes the load register to score. The operated (A) relay also 
operates relay (TB) of the terminating trouble indicating frame. This 
lights the (TB) lamp and brings in an alarm, 

When all sub-groups of 0B11 senders are busy their (BGB) relays 
operate and the circuit functions as described above for the terminating 
senders. 
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11A11 SWITCHBOARD SENDER 

OR 

COIN CONTROL LOAD REGISTER 

XB-263 

When all coin control circuits or "A" switchboard senders of a group 
are busy, relay (SGB) of that group operates. This grounds the 11CG" lead 
through a 1200 ohm resistance. As other groups become busy their (SGB) re­
lays als .o operate. As the number of operated ( SGB) relays increase the re­
sistance ground decreases due to the 1200 ohm resistances being placed in 
pa.ra.llel. 

When _a. predetermined number of (SGB) _relays operate, which is 
controlled by the optional wiring in the register circuit, relay (K) 
operates, causing relay (E) to .operate, which in turn causes the register 
to score. 

_ The optional wiring "A", "B11, 11D", 11E11, 11F11 and 11G11 provides for 
registering ~hen one to six coin control sub-groups, respectively, in the 
office are busy and serves to vary the current through the secondary or 
biasing winding of relay (K). 

I 

1 

J 
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XB-264 

SUBSCRIBER SENDER LINK FALSE START 

If the ca.Hing subscriber disconnects after relay (GH) of the 
sender link a.nd control circuit has operated, the abandoned call can not 
be recognized until th e sender circuit has progressed to the point of 
testing the dialing tip and ring leads for the line closure. This circuit 
is not ca.pa.ble of detecting the difference between a trouble condition 
wherein the tip and ring conductors through the switches of the established 
connection a.re actually open, and a. normal 11false sta.rt 11 call wherein the 
tip and ring conductors a.re closed momentarily to start a. call and then im­
mediately opened by the ca11ing subscriber. However, a register is pro­
vided for recording all such conditions since it is expected that the vast 
majority of legi tima.te false starts will consist of closures longer than 
one second in dura.tion, so that the register reading will furnish a fair 
indication of the existence of actual t~ouble conditions, 

Sender link and control circuits which record a predominance of 
false sta .rts will indicate the presence of actua.l trouble in the tip and 
ring conductors of the associated sender link and control circuit. 

J 
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11A11 SWITCHBOARD LINK AND CONTROL 

OR 

COIN CONTROL LINK FALSE S'I1ART 

XB-265 

When relay (HA) or (HB) operates, ground is closed through the 
back contacts of relay (TS) a.r,d interrupter (FS) to operate rela.y (PF). 
If the start ground disappears or the pa.th a.va.ilable lea.d opens and 
ca.uses the circuit to block before relay (TS) is operated, the closure 
of the front contact of interrupter (FS) will ground the 11FS11 lead to 
the traffic register circuit, causing it to score, indicating a false 
start. Ground is returned from the traffic register circuit on lead 
11RL11 to operate relay (RL), which ca.uses the control circuit to release. 
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X:B-266 

INCOMING TRUNK TEST LINE GROUP BUSY 

When all Inco:ning trunk test line circuits are busy, either 
by their (S) rela.y being operated or by a plug in the make busy jack, 
a. circuit is closed to place ground on the 11PB11 lead which causes the 
group busy register to score. 
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SUBSCRIBER LINE OVERFLOW 

GENERAL 

XB-267 

Wllen it is desired to register the number of times a. particular line, 
or the last line of a. P,B,X, group has been found busy, a subscriber line over­
flow register circuit is connected between the "ANS11 and 11ALS11 and the 11NSll and 
11LS11 terminals in the number group connector circuit, 

The 11CT11 lead provides means for by-passing the subscriber's line over­
flow circuit, on number checking, no test and no hunt calls, 

LINE IDLE, REGULAR CALL 

When the terminating marker tests the 11ANS11 terminal of the line, it 
finds the lead open, indicating the line is idle. The marker proceeds to ground 
the "ANF11 lead to operate the "S11 relay. (Relay (S)) operated connects ground 
from the (SL) relay contact to the 11ALF11 lead which provides for horizontal group 
identification and line link lockout, and closes the "ANS" to the 11ALS11 lead to 
provide an operating path from the terminating marker for the line hold magnet 
and disconnects the (SL) relay from the 11ALS11 lead. When the terminating marker 
disconnects from the number group connector, the (S) relay releases .and reconnects 
the (SL) relay to the 11ALS11 lead. Ground that is holding the line hold magnet, 
operates the (SL) relay which remains operated as long as the line is busy. 

LINE BUSY I REGULAR CALL 

When the called line is busy, ground from the 11S11 lead in line link 
group and control circuit will operate and lock (SL) relay. When the marker tests 
for a busy line, this line appears idle, since the (S) relay is unopera.ted and the 
11ANS11 lead is not connected to the 11ALS" lead~ When ground is connected to the 
11ANF11 lead (see XB-305) the (S) relay operates and closes through the nANS" to the 
11ALS" lead. Tho 11ALF11 will not be grounded since the (SL) relay is operated on a 
busy line and holds through its locking contact to the busy ground on the 11ALS" 
lead. When the marker makes the sleeve guard test (see XB-306) it finds ground 
on the 11ANS11 lead. This ground is traced from 11S11 lead in line link to 11LS11, 

11ALS11 leads, make contact (S) relay to 11ANS11 lea .d and over the "NS11 lead to the 
marker to operate its (SG) relay in turn operating the (SGA) relay (see XB-306). 
The operation of the (SGA) relay causes the (1-) relay to release in turn remov­
ing the ground from 11ANF" lead. The (OF) relay then operates in series with the 
(S) relay to ground on 11SOF11 lead from the marker. Relay (OF) operated connected 
ground from 11MR11 lead in the marker to operate the (E) relay to score on the 
register, The marker recognizes the busy line on the second test due to the 
(S) relay in register circuit opera.ting and grounding the "NS" lead to operate 
the (S-) relay in terminating marker. The marker then proceeds to return a. busy 
back signal over .the trunk to the calling subscriber. The marker then disconnects 
from the number group connector circuit and removes ground from the 11SOF11 and "MR" 
leads which permits the (S) and (OF) relays to release. The (SL) relay remains 
operated and locked to the busy ground on the 11ALS11 lead until the called sub­
scriber's line is released. 

NUMBER CHECKING, NO TEST AND NO HUNT CALLS 

When the terminating marker is set to make a. number checking, no test or 
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SUBSCRIBER LINE OVERFLOW 

NUMJ3ER CHECKING, NO TEST AND NO HUNT CALLS 

XB-267 
Page 2 

2 Pages 

no hunt call, ground. is connected through from the marker to the number group 
connector on the 11CT11 lead to opernte the (CT) relay in subscriber line overflow 
circuit. The (CT) relay operated, disconnects the (S) relay from the 11.ANF11 lead 
and connects the 11.ANF" to the 11ALF11 lead and also connects the 11.ANS" to the 11ALS11 

lead, thus by-passing the relays which control the traffic register. 
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XB-268 

ZONE REGISTRATDN OVERFLOW 

When all zone registration circuits of a. group a.re busy, ground is 
removed from the winding of relay (GB) allowing it to release. With relay 
(GB) normal and relay (SE) normal, relay (CB) will operate. With relay (CB) 
operated, lead 110F11 is grouncted causing relay (E) of the register circuit to 
operate, which in turn causes the (OF) register to operate, recording the 
overflo w condition,_ and opens the holding circuit for relay (E). 

Relay (CB) operated also connects ground to lead 11Z011 to the dis­
trict link and connector which cause the originating marker to serve the 
connection as a local call. 
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XB-269 

NUMBER GROUP CONNECTOR PEG COUNT 

When a. call has progressed to a point where the (CONl) relay in 
termina.ting marker ha.s operated, a. ground is closed through the (MCD) relay, 
in the number group connector circuit to the NP lea.d. to operate the register 
circuit. 
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XB-270 

A SWITCHBOARD NUMBER CHECKING TRUNK PEG COUNT AND GROUP BUSY 

When the (F) i·elay in the number check trunk circuit operates, it 
closes a ground to the PC lead to operate the register associated with the 
no check trunks. 

When all trunks are busy in service or a make busy plug is inserted 
in the MB jack, ground is removed from the 11PB11 lead releasing the (B) relay 
in traffic register circuit to operate register associated with this group of 
trunks. 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



) 

) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I, 
I~ 
I 
I 
I 
I 
I 
r-----
1 

I 
I 
I 
I 

I~ 
I -

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

J 
= 

., 
~~ ;s~ 

"~~ 
~~\:) 
~ 

~~~ "'~~ ""\)~ 

~~~ ~() 

I 
~ 
~ 

'.).. 
..... 

~ ~ 
~ ~ 

~ ~ 
~ ~ 
~ \S 
~ 'tf 
~ ~ ~ ~ t Ct)" 
~ ·~~ i._i 
~ R~ 
~ ~ ~ ~~ 

~~ 
~ 

'3 
~~ 
~~ 
~~ 
~~ 

'1 

~ ..... 

~ ~ 
~ ~ ~ 

~ ~ 
~ ~ ~ : 

t :<:t 

~ 
\5 

~ ~~ 
""' 

. 
~ ~ 
~ 1-.;: 

~"' ~~ 
downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



) 

_) 

TERMINATING MARKER 

PURPOSE OF CIRCUIT 

This circuit is part of the terminating equipment of a cross bar of­
fice and is used _in connection with terminating senders, 11B11 switchboard 
senders, number checking Jsenders, number group connectors, line choice connec­
tors, incoming link and connector and number checking trunk circuits. Its 
purpose is to translate the digits registered in the terminating or '1B11 sender 
into numerical blocks of 100's, to connect to a number group connector, line 
choice connector and to an incoming link and connector circuit, to test the 
called line and select an idle individual line, or to select a line of a. termi­
nal hunting group if available. Also _ to test the paths necessary to set up the 
connection, to operate the selecting and holding magnets in _the incoming link 
and connector circuits and the line link circuit, selecting the line link and 
group control circuit required to set up the call, and locking out originating 
traffic; also to transmit ringing, busy back, overflow and free line information 
to the incoming trunk, to test for trouble conditions which might affect the 

,call and to reroute to one of several intercept groups when such routing is 
wanted, Two of the terminating marker circuits are also used to complete number 
checking calls, no test calls and no hunt calls. 
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XB-300 

OPERATION AND LOCKING OF RELAYS (CK4) AND (CK5) 

When a sender has registered the four numerical digits or has received 
a reorder signal, it connects to the terminating marker connector circuit for 
the purpose of seizing a. terminating m~rker (see XB-180), The operation of the 
preference relay in the terminating marker connector grounds the 11CKG" lead 
which operates the ground supply relays (CK6) and (CK7). Relay (CK6) operates 
relays (CKl), (CK2) and (CK3) and grounds leads 11CK111, 11CK211, "CK311 and 11CK411, 

It also operates relay (RLT) and (INA) while relay (CK7) operates relays (XS3), 
(OR) a.nd (ALW) the functions of these relays will be described later. 

When the terminating marker connector cuts its leads through from the 
sender, the marker receives a record of the four numerical digits and the number 
of the incoming frame on which the call was received. This information is re­
corded on the numerical and incoming register relays, all other recording re­
lays not used for this call are operated from gi·ound supplied. over the check 
leads. · 

When all the marker check leads are operated, they close a chain cir­
cuit started from ground at relay (Fl) and through relays (CKl), (CK2) and (CK3) 
to opera .te rela,ys (CK4) and (CK5). This chain circuit is not closed unless the 
(CONl) relay is normal to insure the marker has restored to normal from the 
previous call. 

The operation of relay (CK4) grounds the marker peg count lead (see 
XB-252), also breaks the normal operating path for relay (CKl). The operation 
of relay (CK5) breaks the normal opera.ting paths for relays (CK2) and (CK3). 
Relays (CK4) and (CK5) also open the grounding circuit for leads 11CK1", "CK211, 

"CK311 and 11CK411• This should release all recording relays except those o:pGrated 
from solid ground in the sender. If any one of these unused receiving leads is 
falsely · grounded, the false ground will back up on leads 11CK111, "CK211, 11CK311 

and 11CK411 preventing the (CKl), (CK2) or (CK3) relay from releasing, which 
would block translation. Relay (CK5) operates relay (XSl) and (CKS). When 
(XSl) operated it in turn operates relay (XS2) which opened the operating cir­
cuit of rel~y (XS3) but this relay is still held through a normal contact of 
(XS5) relay. With relays (CK8) and (XS3) operated, relay (XS4) operates in 
turn operating relay (XS5) which releases relay (XS3) in turn the ·(XS4) re­
leases, which in turn releases relay (XS5). When relays (XS3) and (XS5) re­
lease they close a circuit in part for operating a (TB-) relay in a number 
g1·oup connector circuit ( see XB-302). 

When relay (RLT) operated it in turn operates relay (LLB). This relay 
will be used in later functions of the circuit. 
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TR.ti..'NSLATION 

The translator consists of from one to twenty (FH) relay~ a.nd relays 
(HNO) to (HN4). One (FR) rela.y is used for ea.ch group of 500 consecutive num- · 
bers, The setting of the (TH) or thousands register relays and the (H5) a.nd 
( H5' ) oi· hundred five relays , controls which 500 block is to be s elected. This 
is comparable to selecting a final frame in a panel dial office. The thousands 
des :i.gna.t ion corresponds to the ( FR) relay number, For example with zero thou­
sands (FRO) serves 0000 to 0499 a.nd (FRO') serves 0500 to 0999. The huna_red 
selection within the selected 500 block is controlled by the (Hl), (H2) and 
(H4) relays, which opera.tes one of the five (HNO) to (HN4) relays, Relays (TllO) 
to (TB4) a.re used to indicate the 20 block in the selected 100 block~ 

---

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



(O-TI-/) O<rh'2) D rr/-14) O<T11e) I QvHp 

(3-h') 
1 
□~HO I ♦ B(Hl)L'!1) □ (HS) 

O]' 0-4 ,r-
'--o---,- 0. 0 '-4 , 

□{fl.5') 
~] 5-9 
~ 5 1-9' 

□(s1Jl)I □ (IN) I □(Ro) □(~Kd 
{ ~ 

□(Cl(4) □ (;Ko} 

o-9, o'-9' 

'')(" 

.i. 

□ (CK2) □ (Clt'3) □ (Ch'.5) 
r-1~ 

FIVE HtlNPHEt> Sfl.. 
(0) 

(FIi) O-!J OR o!.9· 
Orr/CE A 

48V. 

(4-r) D<nJ □(Tl) Dcr.v '')(ti 

I 

,C-/YE Ht/NP.REP .J'EL. . 
(0) 

NY. TEL. CO. 
C.,C?S. l.l. 

(OA8) □ 
TWENTY SEL. 

(2) 

- (T8) 0·4 
48Y 

··y•· 

HUNOREO .5El. 
(3) 

(08) 

(IIN)TI 
0-4- <t::l-i 48V: 

T£RMIN.4TINC M'4Rl(ER 
TR,t;NSL/JTION 

48V. 

. fl (FH) 0-9 OR 0!..9' 
<tf-148 V. OF,C-IC:E 8 , 

FIJ/E /-l{INDREO S£L. 
(0) 

(Ftt) 0·9 OR 0~9' 
4<'3Y 

X-WIRING 2C.O. USING-SAME M..,_,kER 
Y- WIHING I C.O " 

112 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



) 

) 

,.-
___) . 

XB-302 

SEIZURE OF NUMBER GROUP CONNECTOR 

There is one start lead per number group connector circuit per marker. 
The associated number group connector start leads are brought into ea.ch marker 
to punchings designated NG--STO, to NG-ST24 and arranged so that the "ST" points 
of the translator may be connected to them. 

' Each group of 20 consecutive numbers is a unit and will be referred to 
a.s a. 20-block. Five consecutive 20-blocks constitute a 100-block and each 100-
block has its own 11ST11 lead for the selection and seizure of the number group 
connector. Therefore, any 100-block may be located in any number group connec­
tor. 

The number group connector start lead is closed from 226 ohm battery 
through back contacts of relays (TM7), (SPL) and (TM9). If the number group 
connector is idle all its (MP) relays will be normal which will allow the (MP) 
relay associated v,,i th this terminating marker to operate and lock, The operated 
(MP) relay operates the number group marker cut-in relay (MCA) which in turn 
operates relays (MCB), (MCC) and (MCD), th ese relays close 240 contacts to 
establish testing and control paths between the marker and the number group. 

The marker grounds one of the 11HB11 leads to operate a. hundred block 
relay in the block relay frame. If any of the hundred block leads were crossed 
resulting in two or more (HB) relays operating, relay (XHB) would operate, this 
would stop the call and call in the trouble indicator. 

When one of the (TB-) relays of the marker operated as shown on XB-301 
a circuit is closed to operate one of the even numbered (HP) relays. With a 
hundrecl block relay operated in the number group connector a path is closed to 
operate the desired twenty block relay in the number group connector. Relay 
(XTB) is a marginal cross-detecting relay which indicates when two or more 20-
block relays a.re operated simultaneously. If relay (XTB) operates relay (XTBl) 
would operate, to open the 11TB11 lead, plock the marker and call in the trouble 
indicator. 
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ASSOCIATING NU:WillER GROUP CONNECTOR WITH INCOMING LIN".l{ 
AND CONNECTOR CIRCUIT ViHICH SERVES THE INCOMING 

TRUNK 

XB-303 

When the (MP) relay in the number group connector operates, it oper­
ates the marker cut-in relays in tho number group connector circuit a.nd grounds 
the 11CK11 lead to the marker to operated relays (1-..TK) and (NKl), to indicate to 
the marker that it has been connected to a number group. The (NK) relay closes 
226 ohm battery through the frame indicating relays to the 11ST11 lead of the in­
coming link and connector circuit serving the incoming trunk which is making 
the call, this operated the (MP)-relay in the ~coming link and connector cir­
cuit associated with the marker. The operated ();1-P) relay in the incoming link 
and connector circuH operates its marker cut-in relay and grounds the 11CK" 
lead to the marker to operate the (IK) and (!Kl) relays in the marker to indi­
cate that the Inc. Lin..'k and Conn. Ckt. has been seized. With relay (IKl) oper­
ated, relay (GT) operates and a circuit is now closed from ground at the oper­
ated ( IK) relay to ground the 11FC11 lead to operate the (]') relay in the incoming 
trunk cil·cui t. The operated (F) relay operates a primary select magnet on the 
horizontal lev el on which the incoming trunk appears and also operates a.n (LC) 
relay, the number of which corr esponds to t he primary switch serving the in­
coming trunk. i1hen the marker operates one of the (LOG-) relays (see X13 307) a 
circuit is closed to operate either relay (ES) or (RS). Either of these relays 
operated closes ground. to the armatur es of the operated (LC-) relay, in turn 
opera.ting a select magnet on each of the ten secondary switches, the number of 
the sel ect magnet corresponds to the operated (LC-) relay. Relay (I•IKO) operated 
when either relay (ES) or (RS) opera.t ea .• 

When r elay (RO) remains operated on reorder calls the num1,er group 
connector is not seized but contacts on relay (RO) in series with contacts on 
relay (OF) close battery to the -sta .rt lead of the incoming link and connector. 

Should _ lead 11FC11 be falsely grounded, :r:elay (XFC) will operate and 
lock ca:using the trouble tndicator to be called in. 
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XB-304 

TENS EVEN OR TENS ODD INDICATION 

Since the tens registration relays were used to operate the (TB) rela.y 
(20 block), it is necessary to also use them to indicate whether tens even or 
tens odd is being called. 

This is determined - by opera.ting relay (TEV) for even tens a.nd (TOD) 
for odd tens. Relay (TEV) operates when relays (Tl) and (T5) are operated or 
both normal. Relay (TOD) operates when relays (Tl) is operated and (T5) is 
normal or when (Tl) is normal and (T5) operated, With relay (TOD) operated it 
adds ten to the unit indication of the (U) relays. 

Relay (TLT) is a condenser timed. rela.y whose time interval starts when 
relays (TBW) see XB-302 and (LE) see XB-305 have operated and removed the ground 
that has been holding it non-operated. The condenser now charges in series with 
the (TLT) rela.y secondary winding, the tendency of the (TLT) relay to operate 
through the primary winding is reta .rded until the charging current to the secon­
dary winding has decreased sufficiently. By this means a definite time interval 
is introduced before relay (TLT) closes its make contact. This time interval 
is sufficient to allow the slowes-t (TB) plus (S) or (HT) to operate if an oper­
ating condition exists see XB-305. 
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XB-3O5 

Tl'",;STING AN INDIVIDUAL LINE AND TERMINAL HUNTING 

For each directory number there are four cross-connections ma.de in 
addition to the M.D .. F. cross-connections. The 11S11 and 11M11 cross-connections are 
made at the L.D.F. (line distributing frame). The 11M11 cross-connection is shown 
on XB-9 and is run as a. pa.ir with the 11S11 cross-connection, the directory num­
ber appea.rs on the vertical side of the L,D.F, and the column, switch and ver­
tical of the line link frame appea.rs on the horizontal side. 

The 11F11 field is used to select the line choice frame which serves the 
line link frame having the called line. This is done by a cross-connection from 
the 11NF11 punching of a twenty block relay to one of the punchings 11RFO11 to RF19 
or 11TFQ!I to 11TF1911 or 11HFO" to 11HF1911 • The 11RF" punchings are used for an in­
dividual line, ring pa.rty or last line of a. P,B.X. The 11TF11 punchings a.re used 
for tip parties and the 11HF" punchings ai·e used for first or intermediate lines 
of a P.B,X, group. 

The 11c11 field is used to indicate which line link frame of a line 
choice, and which horizontal group of the line link frame is to be used, 

Assume a. call was made to an individual line, the 11F11 cross-connection 
at the (TB-) relay would be made as shown for relay (12) to a. 11RF11 punching, if 
the line were busy relay ( S2) would operate a.na_ when ground wns placed on leEJ.d. 
11LR211 from XB-3O4 the busy back relay would operate, but if the line were idle 
relay (S2) would be normal and rela.y (12) would operate and lock grounding 
leads 11NF211 and "NC211• The ground from the 11NF11 lead being cross.:.connected to 
punching 11RFO11 would operate rela.y (LCO) indicating the called line was served 
by one of the four line link frames in line choice zero, also relay "RF'' would 
operate which controls the type of ringing to be used. The ground from the 
11NC11 lead being cross-connected to punching 11HG9D" would operate relay (CB9) 
indicating the line was in horizontal group 9. When relay (CB9) operated and 
since it operated over a 11D11 punching relay (LLGD) wouid operate, indicating 
which one of the four line link frames of the line choice was to be used, 

,,, In the case of a. 3 line P .B .x. group as shown for (LO), (Ll) and (12) 1 

when a call is made for a. line associated with (LO) and assume the first two 
lines were busy, opera.ting relays (SO) a.nd (Sl), relays (HTO) and (HTl) would 
now operate since relays (LE) 1, 2, 3, 4, · 5 and 6 are operated due to relays 
(LO) to (119) being normal. · So when ground is placed on lead 11LRO11 it would 
operate relay (12) and then · the ·call would progress in the regular manner to 
line equipment associated with it. Of course, if either of the first two lines 
were idle, the call would have been completed to one of them. 

In cases where a. P.B.X. group extends to a.nether tvventy block relay 
and the la.st line of this twenty block is busy then with (HT19) operated, relay 
(PG) would operate to pick another twenty block, which will be explained later. 

Relay (XC) is a marginal relay and operates only when two (CA) or (CB) 
relays operate. Likewise relay (XF) is marginal and it operates only when two 
(LC-) relays operate. If either (XC) or (XF) operate the call is blocked and 
the trouble indicator is called in to take a record of the equipment used. 
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XB-306 

SLEEVE GUARD 

An origina .ting call does not ground the sleeve of the calling line 
until after the subscriber sender ha.s been seized. A terminating call does not 
lock out originating calls in a line link group until after the line test has 
been completed. It is evident, therefore, that there is an unguarded interval 
in which the.terminating ma.rker may select a line which appears to be idle be­
cause a subscriber sender has not yet been seized for that line but which is 
actually busy and will ultimately appear so at the time the marker is able to 
lock out the line link group, 

To detect this condition, the sleeve guard relay (SG) has been furnish­
ed. The operation of one of the (1) relays released relay (LE), a circuit is 
now closed to operate relay (SG) if the line is now busy. If 1·elay (SG) oper­
ates it in turn operates relay ( SGA), which operates relay (INA), with these 
two relays operated the locking ground for the opern .ted (L) relay is remov~ 
causing it to release, since the ground used to operate the (L) rela.y is also 
removecl by the release of relay (LE) which caused relay (TLT) to release see 
XB-304 and 305. 

With relay (L) released and ground on the sleeve its associated (S) 
relay operates, causing a busy indication on the next test or the selection of 
a.nether line in a P .B,X, group if one is idle. 

l 
I 

l 
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SEIZURE LINE CHOICE COI\1NECTOR AND LINE LINK GROUP AND 
CONTROL ALSO CHANNEL TEST 

XB-307 

When an idle line is selected, the corresponding (L) relay is oper­
ated cauGing an (LC-) relay, associated with the line choice in which the callocl 
subscriber is located, to operate see XB-305. If rela.ys (XFl) and (XCl; are 
normal indicating that no cross existed in the "F 11 or :1c11 field and relay (IKl) 
was opern.ted indicating that incoming link and connector frame was connected to 
the ma.rker, resistance battery is connected to the line choice connector frame 
to operate the (MP) relay associated with t.his marker. The (MP) relay operates 
relay (MCA) and grounds the 11CK11 lead to operate rela.y (LK), The operated (MCA) 
relay also operates the (HCB) and (MCC). 

If the 1.ino link group and control circuit is in use and has advanced 
far enough to opera.to rola;y· (RE) without selecting a group of district junctors, 
ground. on lead 11LR" will operate its (RL) relay to release the circuit, so that 
this call may be completed. 

The operation o:f relay (LLG-) indicates in which hal:f. choice the line 
link frame is J.ocated by operating ( HCA) or (HCB) relay and al:rn which of the 
four lino link frames are to lie used, ground through the windings of relc1.y 
(LOG-), under control of the (LLG-) relay, is closed over leads 11LE11 and 1110 11 

to that line link frame, if the start circuit is normal, to operate relays (1A) 
and (LB) in series with relay (LOG-). The operation of the (LA) and (LB) locks 
out the start cil·cuit to originating calls, Relay (LOG-) operated causes re­
lays (CR-) ancl (CE-) af:1sociated with the line link frame to operate in the line 
choice connector circuit, it also operates the (HG-) relay in the line link 
frame under control of thG (CA-) or (CB-) relay operated. These rela.ys close 
through leads to test for idle line links, 

The opera.tion of relay (HCA) or (HCB) see XB-305, grounds one of the 
1111 11 punchings to operate either relay (P..IL) or (LIL) to select right or left 
incominf:: link. 

The (LJA) and (LJB) relays are used in selecting a group of line 
junctors between the incoming secondary switches and the line link secondary 
switches, The (LJA) is associated with half choice "A" and (I,JB) with half 
choice "B", their numerical designation corresponding to the vert ica.l row of 
hold magnets on the line group secondary switqhes. Ground from the operated 
(MC) relay in the incoming link and connector circuit, and an operated (JG-) _, 
relay operates one of tho (LJA) or (LJB) relays. 

The three legs of each of the ten channels between the incoming trunk 
and the called line are tested to locate one channel that has the three legs 
idle, if either the incoming link or line ,junctor of a channel is bus:r the 
associated (AB-:-) relay will opera.te and if the line link of this channel is busy 
the (LL-) relay will operate, but if the channel is idle both the (AB-) and 
(LL-) relays will be norma.1 and may be picked to serve the call. 

When relay (LOG-) operated it operates the (LG-) relay for the asso­
ciated line link frame. Relay (LG-) in turn operates either the (EH) or (OH) 
relay to indicate wh<Jther the line link frame was the even m: odd frame of the 
half choice being used. 
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XB-308 

SELECTION OF LINJ<~ JUNCTOR GROUP 

The cross-connections used here are for an office having seven incom­
ing frames. For this pa.rticula.r ca.11·, we will assume the incoming trunk is 
located on incoming frame f,.() a.nd the called subscriber is in line choice #0, 
half choice 11A11• 

When the marker returned to normal from the last call, rela.y (RTA) 
operated to ground through the ba.ck contact of relay (RT) a.nd locked under con­
trol of relay (RTD), when the line choice connector was seized, relay (LK) 
opera.tea ( see XB-307) opera.ting relay (RT) which operated relay (RT.A 1 ) from 
ground on relay (CK6), · relay (JGA) now operates. · Since we assumed the call wa.s 
in line choice #0 relay (LCA) 0 a'.nd (LCB) 0 operated and being in half _choice 
111',Y (HCA) will be operated and 'relay (LIL) will operate indicating the left in­
coming links are to be used, ground over lead 11JR 11 from the incomin 'g link and 
connector through relay (JGA) '>operated relay (JAO) which in turn operates relay 
(LJAO) in the line choice connector to close through ten line junctors for test 
under control of relay (JPN) which was also operated by relay (JGA). The cir­
cuit for testing the line link leg of the channel was shown on XB-307. 

If an idle channel is found, the marker proceeds with the call, but if 
a.11 channels test busy, relay (PGT) will operate a.nd since relay ( OVA) operated 
when rAla.y (TK) operated, relay (RTD) now operates releasing relays (R':l:A), 
(RTA') and (JGA). Relay (JG.A) in turn releases relay (LIL), (,JAO), (LJAO) and 
(JPN). As soon a.s relay (PG11) returns to normal, relay (RTD') operates in turn 
operating relay (JGD). This time relays (RIL), (JA7), (LJA?) a.ncl (JFO) will 
ope1·a.te, relay (JPO) being a. ,junctor :pat tern relay will close through' the 
channels which may be used and groun d tho l eads on channels not available. If 
all channels a.gain appear busy, rel ay (PGT) will operate releasing the 11D11 set 
of junctors and set up the ~E" se t of jun ctors. If all cha.nnels again a.wear 
busy, ground from the operated ( PG'I·) re lay will opera.te the ( O]j') relay if the 
call is not from a P.:B.X. group , causi ng the marker to set the incoming trunk to 
give an overflow signal, this wil l be expla.inecl later. 

The (LJA) or (LJ'B) r e lay number corresponds to the line link secondary 
switch hold magnet number . 
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CHECK LEAD FOR OPERATING (TK} RELAY, ALSO OPERATION OF (CH-) 
RELAY 

XB-309 

Since it is necessary to allow time for the (AB) and (LL) relays of a 
channel to operate if any part of tha.t channel is busy, and thus open the oper­
a.ting circuit of their (CH) relay, so that this channel will not be selected, a 
check is made to insure that all the relays required to close through the test 
leads to the (AB) and (LL) relays were operated, 

This is determined by the operation of the (TK) relay, which is oper­
ated from ground at the particular (LC) rela.y operated in the incoming link and 
connector circuit through all other relays involved to battery of the marginal 
(XHG) relay. The marginal (XHG) relay does not operate normally, out if a 
second (HG) relay should be connected with this circuit, it would operate and 
indicate a trouble condition. 

When relay (TK) operates, · it removes the ground which has been holding 
relay ·( TKT) normal ; with this ground removed there is still a. delay in relay 
(TKT) operating, due to the condenser which must cha.rge. Then relay (TKT) 
operates, closing a. ground to operate a ( CH) relay. 

The reason for the delay in operating relay (TKT) is to give the (AB) 
and (LL) relays ample time to operate if required. 

Although more than one (CH) relay may operate, a locking circuit is 
available for only one (CH)· relay. When any one of the (CH) rela.ys operates 
relay (TE) releases, opening the opera.ting circuit for the (CH) rela.ys. 

The (ID.1Tl) relay is operated while relay (TE) is operated and the 
(HMT) relay is normal, under control of relay (LK), When the (TE) relay is 
operated the (HMT) a. polarized relay is operated to its back conta.ct. The con­
denser in series with the secondary winding of the (HMT) relay is short­
circuited by the (TE) relay operated. When the (TE) relay releases following 
the operation of one of the (CH) rela.;rs . the release of the (TE) relay removes 
the short-circuit from the condenser and allows the condenser to charge in 
series with the (HMT) relay secondary winding. The (HMT) relay operates through 
the primary winding but the operation is retarded until the condenser charging 
current through the secondary winding is reduced. When the (HMT) relay breaks 
its normal contact the (HMTJ.) relay releases. The time interval allows time 
for a holdin g ma.gnet to release from the preceding call. Without this interval 
a holding magnet which had not had time to release would be falsely re-energized 
when the marker applies the channel lead tests. 
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CHECK OF HOLD MAGNET LEADS AND TiiB~ OPE],tATION OF INCOMING 
LINKS PRIMA.RY AND SECONDARY HOLD }liAGNETS ALSO OPERATION 

OF LINE LINK SECONDARY HOLD HAGNETS 

XB-310 

The operation of a (CH-) relay closes ground over a. corresponding "SM" 
lead to operate the proper primary and secondary select magnets in the line link 
frame under control of the operated (HG-) relay. and directs the links and line 
junctor of one channel into a testing and operating circuit after relay (HM'rl) 
released - see XB-309. 

The differentially connected primary and secondary windings of polar­
ized relay (BA) are applied to the sleeve of the incoming link, if this sleeve 
is not grounded and has battery on it showing that it is continuous, relay (BA) 
will operate. Failure of the (BA) relay to operate may indica.te any of the 
following: 

1, Open incoming test lead, . 
2. Open winding on the (AB) relay resulting in the 

selection of a busy incoming link. 
3. Double connection resulting in grounded link test 

lea.d when the hold magnet operates. 
4. Defective (BA) relay. 

At the same time that the incomir,g link is being tested by relay (BA), -
the line link will be tested by relay (BC) whose primary and secondary windings 
are connected to its sleeve. The line link will have battery in series with a 
2500 ohm retard coil closed through by the operation of relay (HG-) in the line 
link control circuit. 'l'he (BC) 1·elay testing for this battery will operate and 
lock- through its tertiary winding and in turn operate (BCl) relay. Relay (BCl) 
operated transfers the line link test lead to the winding of relay (GC), 

With relays (BA) and (:DC) operated ground through the make contact of 
relay (BC), through the make contact of rela.y (BA), (1) operates relay (GJ) 
which locks, (2) grounds the line junctor through the back contacts of relay 
( CONl), (NC3), (HMTl) and front contacts of (CH). The incoming secondary hold 
magnet and line link secondary hold magnets now start to operate. If the in­
coming secondary hold magnet operates before relay (GJ), the ground from the 
line ju.nctor sleeve attempt fl to release relay (BA) but the (BA) hold on its 
tertiary winding until relay (GJ) has operated and locked opening the back con­
tact of its continuity spring. When rela.;y (GJ) has operated, relay (BA) is 
shunted down by the double effect of having its secondary Winding grounded and 
its primary winding shunted. When the line link secondary hold magnet has oper­
ated, its operating ground is closed to the winding of relay (GC) which oper­
ates and locks and then operates relay (GCl) which opens the line link test 
lead. The same ground that operated the primary hold magnet of the incoming 
link is closed through a make contact of the incoming trupk (F) relay to the 
marker to operate relay (~L). Relay (SL) operated operates relay (S11). This 
is a signal tha.t all hold magnets necessary to set up the call. except a line 
hold magnet are operated. Relay (S11) operated closes a ground to hold the 
chain of hold magnets when relay (CONl) operates late+ in the call. 

I I 

l 
. l 

I 
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XB-311 

OPERATING THE LINE HOLD MAGNET 

To save ma.rker holding time in intervals when the demand for markers 
is heavy, the marker varies the method of operating hold magnets depending upon 
whether traffic is light or heavy. When traffic is light, the marker delays 
the operation of the line hold magnet until the (FCG) relay has checked for 
false cross and ground conditions on the tip and ring up to the line cross­
points, see XB-312. When traffic is heavy the false charge test is cut off 
early by the operation of relay (GLH) and the line hold magnet is operated at 
the same time as the junctor magnets. The ma.rker measures the density of traf­
fic by the ability of slow release relays (XSl) and (XS2) to release between 
calls, see XB-300 for operation and release of (XS) relays, 

If relay (XS2) is normal at the beginning of a call relay (LTR) oper­
ates through a baclz contact of relay (XS2) to ground on (CK?) and locks to this 
same ground through a make contact of relay (NK). Relay (LTR) operated directs 
the 11NS11 lead to the (S11) relay and prevents the operatL:m of rda;r (:ITR). 

Rela.y (SLl) operates relay (GLE) which locks and cuts off the (FCG) 
relay and opens the ground which has been operating the ringing and tone control 
relays in the incoming see XB-313 and also grounds the lead for operating the 
line hold ma.gr.et. It will be noted tbat a make contact of relay (TLH) is used 
in this circu::.t and that the ('l'LH) re1a;y had its operating circuit opened when 
relay (SLl) operated, but relay (CCLH) is slow releasing and remains operated 
long enough for the line hold ma.gnet to operate which holds over the circuit 
shown on .~-310 under control of :relay (SLl) which is in turn controlled by 
relay (F) in the incoming trunk circuit. 

In case of heavy traffic, relay (XS2) does not release between calls 
and the operating circuit for (LTR) is held open. With (LTR) normal (HTR) -
operates through a back contact of (L'l'R) and make of (NKl) when (HMT) opera.tes. 
This operates and locks relay (GLH) r:hich operates the line hold magnet. In 
this case the line hold magnet operates at the same time as the other hold mag­
nets and the (FCG) test is not made. 

If (LTR) has not previously operated it does when (SL) releases fol­
lowing the continuity test, this is needed in the release of the marker which 
will be explained later. 

When relay (GLH.) operated it in turn operated relay (HG) which oper­
ated relay (GLHJ.) which locks under control of relay (GLH), 
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FALSE CROSS AND GROUND TEST ALSO CROSSPOINT CONTINUITY 
TEST 

XB-312 

The false cross and ground test is ma.de while relay (GLH) and (GLHl) 
are normal, since the line link prima.ry hold magnet would not be operated at 
this time the tip and ring are tested up to the primary switch crosspoints of 
the line link frame. A false battery on the tip, a false ground on the ring or 
a shorted tip and ring in the incoming or line switches will operate the super­
visory relay of the incoming trunk regardless of the status of the called line. 
'11he function of the (FCG) relay is to detect these conditions. The battery 
winding of relay (FOG) is connected to the ring over the 11RT" lead and the 
ground winding to the tip over the "TT" lead, if relay (FOG) should operate due 
to a trouble condition it will lock and open the operating ground for the pri­
mary hold magnet of the line link frame, see XB-311, causing the marker to block 
and call in the trouble indicator. 

The operation of the line hold magnet cuts off the subscriber 1 s line 
relay and closes the tip and ring of the subscriber 1 s line through the switches 
to the marker for continuity test. The subscriber 1 s line is connected tip side 
to 500 ohm ground and the ring side in series with the (A) condenser and the 
secondary winding of the (CON) transformer which steps up the ringing voltage. 

The control elements of the vacuum tube (terminals 1 and 4), one of 
which is in series with 200000 ohm, are connected, one on either side of con­
denser A. The anode (plate) circuit is connected in series with relays (CON) 
and (CON3) to 110 volt positive battery. 

The primary circuit of transformer (CON) is not closed. until relay 
(NKl) operates to reduce the drain on the ringing supply. 

The #=l terminal of the ionic tube (A) is grouncled by the (CONJ.) relay 
after the tube has operated. Without this ground a sputter condition results 
which increases the variation in breakdown voltage and shortens the life of the 
tube. 

When rela;y (GLH) operates, relay (G1Hl) operates from ground on relay 
(HG), see XJ3-311. Tho (GLH) relay removes the ~FCG) relay battery circuit from 
the 11RT11 lead and connects the 11RT11 lead to ground on relay (GLID). During the 
opera.ting time of relay (GLHl) this lead is grounded to discharge the 11RT11 -

11TT11 lead capacity before connecting the ionic tube for the continuity test. 
The 11TT11 lead is maintained at ground potential through the ground winding of 
the (FCG) relay. When relay (GLHl) op~rates it connects the 11RT11 lead to the 
ionic tube circuit for individual, P.B.X. and ring party lines and the 11TT11 

lead for tip party lines, since relay (RV) operates when a tip party is called. 
The other side is grounded • 

Closure of the (A) condenser to the line causes a voltage drop across 
the condenser. If the voltage drop is caused. only by capacity and leak of the 
switches and associated cabling, it is less than the breakdown voltage of the 
tube, When the line hold magnet operates, adding the capacity of the line, the 
vol te.ge drop across condenser (A) as neasurod by the control elements of tube 
-(_4.) is sufficient to cause the control gap of the tube to bi·eakdown and the 
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FALSE CROSS AND GROUND TEST ALSO CROSSPOINT CONTINUITY 
TEST 

XB-312 
Page 2 

2 Pages 

anode circuit becomes effective. Current flow in the anode (plate) circuit 
operates relays (CON) and (CON3). Rele .y (CON) causes relays (CONl) and (CON2) 
to operate and lock. Relay (CON3) opens the continuity test circuit to prevent 
bell tapping, and connects battery to the line to charge the line capa.ci ty so 
that the surge, which occurs when relay (GT) is later connected to the line, 
wi 11 be reduced. 

The (CCT) jack on the trouble indicator frame is provided to cancel 
the continuity test. Failure of the (CON) rela;r to operate will often be due 
to line troubles in outside plant equipm ent. The (CCT) jack is provided to 
prevent a large number of trouble indicator recortis in such cases. When a plug 
is inserted in the (CCT) ;jack, :celay (CCT.) is operated. Should relay (CON) 
fail to operate, the release of relay (TLH) will provide an opera.ting circuit 
for r ela;y·s (COla) and (CON2) from ground on relay (IKl) through contacts of re­
lays (SLl) and (CCT), 

While the (NKl) relay is normal, a low current circuit is provided 
for ionizing the gas in the vacuum tube. 
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OPERATION OF (GTl) AND (GT2) RELAYS AND CHECK OF RmGING CONTROL 
RELAYS 

XJ3-3l4 

As was shown on XB-313 the ringing relays in the incomin g trunk a.re 
opeTat ed in parallel with correspondingly designated check rel ays in the marker, 
namely (RCl), (RVl) a.ncl (TCl). On a. regular call when one of these relays is 
held ope r a ted by gr ound from the incomin g trunk, the correspondingly designated 
(RC), (RV) or ( TC) in the marker should match and close the circuit from ground 
on the ma.kc cont act of relay (CON2) to oper ate relays (GTl) and (GT2) for the 
pur pose of cuttin g off the continuity te Bt, see XB-312 and appl yin g the ground 
t es t. Rel ay (GT2) operated also operates rel .'.ly ( SMG) to rele a se primar y select 
magnet in the line link. 

On an individual or ring party line, the only relay of these three 
relays opera.ted is the (RC) together with its associated (RCl) relay. The (GTl) 
and (GT2) relay operating circuit is as follows; ground on the make contact of 
relay (CON2), make contact of (RC), bre ak contact of (BB), make contact of 
(RCl), break contact of (RV) and break contacts of (TF), (RVl), (TC), (OF), 
(BB), (Jn), (TCl) and (X) to windings of (GTl) and (GT2) relays, these relays 
lock dir ectly to the operating ground on relay (CON2). 

Should a false ground be tested on any of the leads not supposed to 
be grounded for a particular call, the above circuit will not clos e because of 
false oper a tion of one of th e chec k relays and the marker will time out, Like­
wise, should an incoming trunk ringing r elay fail to operate or lock, the cor­
responding relay in the marker will be normal and the checking chain will test 
open, 

In checking through the make contacts of relays (RC) and (RCl), relay 
(BB) is checked normal since the (RC) and (RCl) relays are not expected to 
operate on busy back calls. This circuit, therefore, checks for false operation 
of relay (BB) on non-busy back calls and for false operation of (RC) on busy 
back calls. 

The checking circuit on tip party calls is through a make contact of 
relay (RV), a make contact of relay (TF) and a make contact of relay (RVl) and 
on other calls through the break contacts of these relays, 

On special ca.lls and intercept calls, the operating circuit of relays 
(GTl) and (GT2) is direct from relay (CON2), through the make contact of relay 
(SPL) or (SIN), 

On second trials the make contact on relay (TRl) short circuits con­
tacts on (RC), (BB) and (RCl) to prevent blocking th e call should an 11RC11 lead 
be grounded or open. 

Ring lead troubles which will not result in false charges will not 
cause a second trial. These troubles ma~r be a falsely grounded 11RC" lead or 
falsely gx·ounded "TC" lead. The first changes busy back to overflow and the 
second will cancel supervision on all ring party calls and on tip party calls 
will return overflow, When relays (RCl) or (TCl) operate falsely, they operate 
relay (XR), whose function is to transfer the trouble release ground to the 
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OPERATION OF (GTl) AND (GT2) RELAYS AND Ch"ECK OF RINGING CONTROL 
RELAYS 

regular release circuit thus preventing a second trial. Should a falsely 
grounded 11RC11 lead be encountered on a secor.d trial, however, it will be dis-­
rega,rded, as relay (TRl) shunts the checking pat,h between (RC) and (RCl), 

On calls to a P.B.X., an idle line may b8 seized and then a channel 
to that line may not be available. By means of the P,B,X. retest feature, de­
scribed later, the first seized line is released and a new line in the same 
P,B.X. group is sought. If one cannot be found, the (BE) relay operates in the 
usu.al manner, This causes the opera .tion of relays (TC) and (RV) but not (RC), 
The (RC) relay will have been operated, however, when relay (LOG-) operated at 
the first attempt to set up the call. This causes the (RC) relay in the trunk 
to operate and lock, so that the eventual operation of relays (TC) and (RV) 
will cause the trunk to return an overflow signa.l. But in the marker, the 
(RCl) relay will be operated and locked. with the (RC) normal which would prevent 
uµeration of ( GTl) and ( GT2). To prevent blocking under this condition, a make 
contact on relay (LBK) short circuits the checking path through relays (RC) and 
(RCl) • 
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GROUND TESr.r AND DOUBLE CONNECTION TEST - NON-COIN LINES 
ALSO TEST FOR RECEIVER OFF THE HOOK ON COIN LINES 

The purpose of the ground test ·· is as fol lows: 

1. To detect party lines which have become grounded and 
might give a false line indication which would result 
in a false cha.rge on originating ca.lls. 

2, To detect double connections, which would ca.use the 
supervisory ground to hold (GT) relay, 

3. To detect crosses between tip and message register 
leads. 

XB-315 

As shown on XB-303, relay (GT) operated through a normal contact of 
relay (GT2) to ground through 3200 ohm resistance when the number group connec­
tor is seized and it closes the 11FC11 lead which is grounded when, the incoming 
connector is seized. 

When relay (GT2) operated as shown on XB-314, it removes the operating 
ground from the (GT) relay and leaves the (GT) relay connected through the pri­
mary winding to both the tip and ring, this circuit having been prepared by the 
operation of relay (CON2). The secondary winding of the (GT) relay is connected 
in a. local circuit through 500 ohms resistance and serves as a biasing winding, 

The (GT) relay releases if the line condition on the tip and ring is 
clear but if a. ground is present which is in excess of the allowable minimum 
insulation resistance or if excessive negative earth potential exists on P.B.X, 
trunks, the (GT) relay will hold operated and the marker will time out, The 
biasing resistance determines the release point for the (GT) relay and with 500 
ohms resistance, the biasing is such that the (GT) relay will hold in case the 
working limits are exceeded. 

The test is cancelled on second trial, or if a plug is inserted in the 
(CCT) jack to operate relay (COT) the test is cancelled on first trial, and 
when the test is cancelled, the call will be set up regardless of the condition 
on the tip or ring. Since the (GT) relay test serves to detect double connec­
tions, the CCT feature for canceliing the GT test should be used with due re­
gard for this fact, 

On calls to coin lines, a test is made for receiver off the hook and 
no coin in tho box, this condition does not start an o:cigina.ting call and cause 
the line to test busy. If a terminating call seizes this line, the short cir­
cuit will trip ringing and operate the supervisory 1·elay in the incoming trunk. 
The mai·ker test for this condition, however, and blocks or returns an overflow 
signal, if it is encountered and, therefore, prevents a false charge. 

,--,.. 
Coin lines which are to be tested for this condition must be segre­

gated in blocks of 100. ~Each hundred block relay in the number group connector 
has a grounded contact 1ahich it is possible to cross-connect to a 11CN11 lead. 
The operation of a coin hundred block 1·elay in the number group causes the ( CN) 

---- --
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GROUND TEST AND IOUBLE CONNECTION TES·r - NOH-COIN LINES 
ALSO TEST :B'OR RECEIVER OFF Till; HOOK ON COIN LINES 

XB-315 
Page 2 

2 Pages 

relay in the marker to operate. The ( CN) relay operates the slow relea .se (CNL) 
relay and prepares the tip and ring for the (GT) test. When the (GT2) relay · 
operates the (GT) relay operating circuit is removed and the (GT) relay is left 
applied to the tip of the line. and gi·ound in series with the (PU) relay is 
applied to the ring of the line. This provides a circuit for making a loop 
test of the line. The secondary win,iing of ( GT) is connected in a. local circuit 
through 500 ohms resistance and serves as a biasing winding, determining the 
point at which the (GT) relay will release with respect to the loop circuit 
closure. If a short circuit is found on the called line as in the case where 
the receiver is off the hook, the (GT) relay remains operated. Also, if the 
insulation resistance is less than the minimum allowable value the (GT) relay 
will remain operated. If the (GT) relay fails to release due to the line con­
dition not being clear, the marker will time out on first trials and will engage 
the trouble indicator for record. On second trials, the (GT) test is cancelled 
and the (GT) test is also cancelled on first trials if a plug is inserted in the 
(CCT) jack to operate relay (CCT). When the test is cancelled or on second 
trials the release of the (CNL) relay operates (CNLl) ·and (CNL2) relays which 
lock. These relays operate the (OF) relay and the marker is released as on an 
overflow ca.11. 

In the case of plugged up lines, the ground from the plugging up cir­
cuit hold relay (GT) over the tip and battery operates relay (PU) over the ring, 
this will be explained in deta.il later • 
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XB-316 

M;,.mrnR RELEASE OH A REGULAR CALL 

The operation of relay (GT2) left relay (GT) connected to the line 
and if there vvas no ground on either side of the line relay ( GT) released, see 
:XE-315. The release of relay ( GT) removes ground from lead 11FC11 and rela;y (F) 
in the incoming trun'k: releases, see JJ3-303, On second trials on non-coin lines 
the circuit to relay (GT) is held open at relay (TR2) and (GT) releases regard­
less of the condition on the line, see XB-315. 

The release of relay (F) in the incoming trunk results in the follow­
ing operations: 

l. It releases relay (LC) in thi:, incoming connector, see XB-303 
and the incoming class relays in the marker, see XB-313. 

2. It places a 10 ohm ground on the sleeve to hold the incoming 
and line link hold magnets. 

3. It removes ground from lead 11s1n to the incoming connector 
which causes the ma.rker (SL) relay to release followed by 
relay ( SLl) see XB-310. 

The release of relay (S11) removes the ground to the incoming link 
(PH) hold magnet which was holding the connection prior to the release of relay 
(F). Rela.y (S11) releasing also operated relay (TLH) see Y.B-311. 

If all the crosspoints are properly closed the 10 ohm ground from the 
incoming trunk is nov1 ~losed through to tho marker over lead "NS11 to the 11RL11 

lead of the terminating send.er causing it to releasfl the marker connector, see 
XB-181 and XB-180. 

The release of the marlrnr connector opens the register leads and lead 
11CKG11, causing the release of the marker register relays, relays (CK6), (CK?)• 
(CK8), (CK4;) and (CK5) and the translator relays. The release of (CK6) removes 
start battery from the incoming connector circuit which also releases. Relay 
(CK6) also opens the release lead to prevent an overlap in case the marker is 
immediately reseized. (CK?) opens the start lead to the line choice and opens 
the 20 block relay opera.ting circuit. Relays (CK6) and (CK?) also open a large 
number of off-normal ground leads. Th0 release of the register relays followed 
by the release of the translator relays removes the start battery to the number 
group connector, 
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XB-317 

BUSY LINE 

If a.n individual line has ground on its sleeve or if all terminal 
hunting line sleeves of a P.B.X. group are grounded, the marker will attempt to 
set up the incoming trunk for buGy back. 

In either case ground originally supplied ' over the "LR" lead, see 
XB-305, to an (S-) and (HT-) relays will opera.te rela.y (BB). The (BB) relay is 
slightly slow in opera.ting to prevent a false busy back should an (HT) relay 
prove slower in opera.ting than the interval allowed by relay (TL'r) see XB-305. 

1ilith relay (BB) operated, relays (TC) and (RV) operate which in turn 
operates relays ('11Cl) and (RVl) in the marker and (TC) and (RV) in the incoming 
trunk, 

Relay (RVl) operated, opens the operating circuit for slow release 
relay (OR) which previously 'operated to off-normal ground, relay (OR) is slow 
enough in! releasing to permit the slowest (RC), (TC) or (RV) relay in the in­
coming trunk to opera .te. Upon the re:;..ease~of the (OR) relay, the (SRL) relays 
operates and in turn operates relays (CONJ.) anJ. (CON2). 

When relay (CON2) operated, it supplied ground to operate relays 
(GTl) and (GT2), the operating circuit for these relays is a.s follows; battery 
at the r.indings of the (GTl) and (GT2) relays normal contact of (X), rncJke con­
tacts of (TCl), (BB), (TC), (RVl) and (RV), brea.k contact of (P.Cl), make con­
tact of (BB), break contact of (RC) to ground at the make contact of (CON2), 

With relay (GT2) operated, the 11R111 lead to the sender is grounded 
over the following circuit, ground at the make contact of (IK) through make 
contacts of (SRL), (RVl) and (GT2), break contacts of (XR) and (X), make contact 
of (CK6) and (LLB) to the 11RL11 lead. The marker is now released as on a regular 
call, 

The (SRL) relay maintains the (RVl) relay locked in order to prevent 
a short closure on the 11RL11 lead, otherwise the operation of the (GT2) relay 
and consequent release of (GT) relay and the trunk (F) relay and marker (RVl) 
relay in cascade would cause the reoperation of the (OR) relay and thus inter­
rupt the release ground. 
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XB-318 

OVERFLOW 

If all ava.ila.ble channels are busy, relay (PGT) operates and closes 
ground through the operated (OVE) relay, see Xl3-308 to operate the (OF) relay 
if the call is for a line other than first or intermediate of a P,B.X. group. 
If the called line was a first or intermediate line of a. P.B.X, group relay 
(HF) would be operated and this ground would operate a (LB-) relay and in turn 
relay (LBK) which locks to relay ('J:BK), when relay (PGT) returns to normal, · 
relay (OFl) operates to ground through a make contact of relay (LBK). As will 
be described later, the (LB-) relay caused the selected line to appear busy and 
another line is selected. If all available channels to this second line are 
busy, ground supplied a second. time from relay (OVE) will operate relay (OF) 
through the make contacts of relay (Oln). 

Should the selected number group connector or line choice connector 
frame be made busy, relay (TMB) will operate, which in turn operates relay (OF) 
a.s soon as relay (IKl) is operated. 

When a special nu.rnber is assigned to test overflow tone, the 11NF11 

punching of the twenty block relay is cross-connected to the 110FT11 :punching, 
ground from the operated (L-) relay operatec relay (OFT) which in turn operates 
relay (OF). 

On reorder calls, relay (RO) is operated which a.lso operates relay 
(OF). 

When relay (OF) is operated, it locks to off-normal ground, and oper­
ates relays (TC) and (RV), the latter in turn operating relay (RU). Relays 
(RCl), (TCl) and (RVl) operate locally and relays (RC), (TC) and (RV) in the 
incoming trunk from the contacts of correspondingly designated marker relays. 
The (RV1) and (RCl) relays open the opera.ting path for relay (OR), which is slow 
release to insure tjme to operate the incoming; trunk relays. The release of 
i·ela.y ( OR) closes a path to operate relay (SRL) which operates relays (CONl) 
a.nd (CON3). Ground from the make contact of relay (CON2) operates relay (GTl) 
and ( GT2). With relay (G'I-2) ope1·ated, the release leaa. to the sender is grounded 
from ground supplied through make contacts of relay ( SRL). 
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XB-319 

UNEQ:UIPPED NUMBERS IN BLOCKS OF 500 AND 100 

When a 500-block is omitted, corresponding relays for that block in 
the number group connector and marker need not be furnished. When a 500-block 
is not equipped, the corresponding terminal "BN" is cross-connected to terminal 
11B11 to operate the blank number relay (BLK). 

When a five hundreds block relay is equipped but one or more of its 
hundred blocks of numbers are blank, the corresponding "HB" terminals are cross­
connected to terminal "B" to operate the blank numb~I' relay (ELK). 

The ground which normally operates relay (FH-) or grounds the "HB" 
lead to the number group, grounds the "B" terminal and operates relay (BLK) to 
which it is cross-connected. Relay (BLK) operated, places battery on the start 
lead to the number group connector in which the _loca.l intercept trunks have 
their terminals. The marker preference relay in the number group connector 
operates and in turn operates the (NK) relay which places battery on the in­
coming ~onnector start lead. Seizure of the incoming connector results in the 
oper ation of one of the class relays (FS), (MAN) or (TOL). The operation of 
(FS) or {MAN) will operate relay (LIN) for local intercepting or if relay (TOL) 
operates it in turn, operate relay (TIN) for toll intercept. With either (LIN) 
or (Tm) operated relay (IN) will operate, .which opens the operating circuit 
for relay (BLK). This drops the number group connector and incoming connector, 
releasing relays (NK) and (IK) . Vii th these 1·elays normal, relay (SIN) operates 
through contacts of the operated (IN) relay, making effective the cross­
connections of the operated (LIN) or (TIN) relay for routing the call to inter­
cept. 

The intercept trunks appear on primary verticals of line link frames 
in the same manner as a. subscriber's line and a. group of these trunks are tested 
as a P,B,X. The 11ST11, 11HB11 and 1111B11 leads of relay (LIN) and (TIN) are cross-
connected as for a regular call while the 11L11 terminal is cross-connected to 

· operate an (L-) relay corresponding to the location in the twenty block relay. 
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XB-320 

UNEQ;t.JIPPED INDIVIDUAL NUMBERS 

An individual number may be left blank or placed on intercept by 
omitting the line cross-connections in the nui:Jber group connector. The marker 
in testing will find either the 11NF" or the "NS" lea.d open and will recognize 
the open lead as a signal to route the call to the intercept operator. 

Assuming that all the line cross-connections have been removed as in 
the case of a line permanently disconnected, the marker proceeds with the call 
in the normal manner up to the operation of the (L) relay following the selec­
tion of the line. The oper·ated (L) relay grounds leads 11NF11 a.nd 11NC11, 

Normally one of the (RF), (BF) or (TF) relays would operate to the 11N]'11 lead 
and in a like manner one of the (LLGA), (11GB), (LLGC) or (LLGD) relays would 
operate to the 11NC11 lead. In this case however the 11NF11 and 11NC11 cross­
connections have been omitted, these relays will fail to operate. The operated 
(L) relay releases relay (LE6) removing ground which has been holding slow 
release relay (INA) operated. With relay (INA) released, ground is closed 
through contacts of the (RF), (HF), (TF), (LLGA), (LLGB), (LLGC) and (LLGD) 
relays normal and relays (TOL), (MAN) and (J?S) normal or operated to operate 
relay (LIN) and (FS) normal or operated to operate rela.y (LIN) for local inter­
cept or (TIN) for toll intercept. 

A call will also be routed to intercept if the 11F11 and 11C11 leads are 
closed but the 11S11 lead is open. In this case, the call proceeds up to the 
operation of relay (SLl) in the usual manner. (SLl) operates (GLH) and (HG) 
and opens the circuit to slow release (TLH) which operated to ground on (W.l), 
When (GLH) operates, it operates (GLHl) from ground on (HG) relay, (GLHl) locks 
through (GLH). Should the line sleeve be open (HC) will release when (TLH) 
releases, see XB-311. With relay (HG) normal 0ither (LIN) or (TIN) will 
operate. 

The call will now be routed. to intercept which will be explained later. 
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XB-321 

TROUBLE INTERCEPT 

When a line is plugged up, a shoe is inserted at the V.M,D,F, which 
spli .ts the originating end from the terrninat ing end, placing a. trunk circuit at 
the 11A11 board on the originating end and solid ground on the tip and 115 ohm 
battery on the ring of the terminating end, 

When the marker makes the ground test on a plugged up line, it finds 
the plugging up ground on the tip which holds relay (GT) opera .ted and prevents 
the release of the incoming (F) relay. It also finds low resistance battery on 
the ring which operates relay (PJ), and in turn opera.ting relay (PUl), v7ith 
relay (FUl) operated, it holds the (F) relay in the incoming trunk circuit oper­
ated and operates and locks either the (LTI) or (T1.rI) depending on whether re­
lay (TOL) is operated or normal. 

Relay (LTI) or (TTI) operates relay ( IN) which releases relay (FH-). 
The number group connector is thereupon I'eleased, releasing relay (NK), The 
operated (CH-) relay held by ground from rela? (NK) is released, this opens the 
hold magnet opera.ting ground supplied by the marker and the train of hold mag­
nets starts to release, see XB-309 and 310. As soon as the first tip or ring 
crosspoint opens, relay (PU) releases, which opens the operating circuit for 
relay (PUl) but relay (PUl) is slow releasing to delay the release of the (F) 
relay of the incoming trunk circuit until the train of holding magnets has h&J.d 
ample time to release; otherwise the release of rehi.y (F) would provide a. hold­
ing c il·cui t and prevent the relea ,;;e of the holding magnets. The ( PUl) r Alay 
also maintains battery on the incoming start lead to prevent another marker 
from seizing the incoming frame, operating another (F) relay and possibly causing 
interference. 

The release of relay (PUl) releases the incoming connector and with 
relays (N"'K), ( IK) and (LK) normal, rela.y (SIN) operates making effective the 
contacts of relays (LTI) and (TTI) which will be described later. 
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XB-322 

INTERCEPTED CALLS 

When relay (LIN), (TIN), (VI1I) or (TTI) operates it has indicated that 
the call is to be terminated to local intercept trunks, toll intercept trunks, 
local trouble intercept trunks or toll trouble intercept trunks, respectively. 

All intercept trunks appear on primary switches of line link frames, 
therefore, in order to terminate a call to them a hundred block and twenty block 
relay in some number group connector must be operated, Tho 11NC11 and 11NF11 cross­
connections will be made the same as for any subscriber's line but the 11NS11 

cross-connection is macle to 11ANS11 punching and its associated "ALS" punching is 
cross-connected to the 11LS11 punching. 

As has been explained, with any one of the (LIN), (TIN), (LTI) or 
(TTI) relays operated, relay (SIN) operates and the marker restores any connec­
tion that may have been set up, in order to terminate this call to an intercept 
trunk, 

With relay (SIW) operated, the 11ST11, "El--:811, 11TB11 and 111 11 terminals of 
the operated intercept relay becomes effective, starting a number group connec­
tor and operating a. hundred block and twenty block relay in that circuit, also 
operating one of the (L-) relays in the marker. Since the 11NS11 lead is cross­
connected to a 11AUS11 punching associated with an intercept trunk and if that 
trunk is busy. as indicated _by its (CO) relay being operated, the (HT-1) relay 
will operate if the trunk is not the la.st of the group. Should the trunk be 
idle, however, one of the marker (L-) relays will operate as on a. regular call 
and ground the 11NS11 lead rJhich would normally operate the line 1 ink prima.ry 
hold magnet, but in this case, it grounds the "ANS" lead to the intercept trunk 
to operate relay (SL) which in turn grounds the 11ALS" lead to operate the pri­
mary hold magnet of the line link frame, The subscriber now receives audible 
ringing until the intercept operator ansvJers. 

J 

I--
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P • B • X. ALLO'11Tlli AND ]'REE LINES 

P.B.X. ALLOTTER 

X:S-323 

The function of this circuit is to distribute calls on large 01· busy 
P.:B.X, groups over two number group connectors should the load prove to be ex­
cessive for one connector. Relays (ALW) and (ALZ) function on every call re­
gardless of its type and opera.te eHher relay (ALl) Ol" (AL2) from ground on 
(ALW). On calls to an allotted . P .B.X., the 11ST11 lead of relay (FH) is cross­
connected to operate an (SH) relay and from the (SH) relay the leads a.ssociated 
with twenty directory numbers are cross-connected as follows; the 11A111 lead to 
the 11A111 punching to operate relay (AL) and (NFL), lends 11ST11, 11HB11 and 11TB11 to 
one of the twenty sets of punchings 11ALC-ST11, 11ALC-HB11 and 11A1C-TB11 associated 
with rela.ys (ALl) and (AL2), causing this set of punchings on one of the relays 
(ALl) or (AL2) to become effective when relay (BPE~ operates. With relay (AL) 
operated the circuit is opened r,hich normally operates an even numbered (HP) 
relay. With all the (HP) relays normal, relay (HPE) operates through their back 
contacts, through an operated contact of relay (AL) or (NAL), back co::1tact of 
(ALA) to ground on (CK7). The number group connector associated with the effec­
tive leads now functions in a noI"Inal manner, if an idle line is found in the 
first 20-block the call is completed, but if no idle line is found, the marker 
end of block hunts, using operated (UT) relay, see XB-304, until it encounters 
a busy 11last line 11 which Hill be t11e last line of that P ,B .x. in the first se­
lected number group connector. This ca.uses the operation of rel ay (ALA) from 
ground which normally operates :relay (BB) but which is switched by relay (AL) . 

1 to the winding of relay (ALA). The operation of relay (ALA) causes the (ALW) 
and (.ALZ) combination to function so that the operated (ALl) or (A12) relay re-
leases, in turn releasing the number group connector which releases relay (NK) 
along with other relays. With relay (NK) normal a circuit is closed to operate 
relay (ALB) which allows relay (ALW) and (ALZ) to again function and complete a 
circuit to operate (ALl) or (AL2) but this time a different one than was oper-
ated on the la.st attempt. This causes a seco :1d number group connector to be 
seized and the calJ. proceeds as on the first attempt, if all lines again appear 
busy, relay (BB) will operate through a make conta .ct of relay (ALB). 

FREE LINES 

Lines which may be called free of charge are grouped in special 20 
blocks on the number group connectors. If any line in a. 20 block is a free 
line all in that block must be free. If any 20 block in a hundred block con­
sists of free lines, a (SH) 11split hundreds" relay must be furnished for that 
hundred block, The 11AL11 terminal of the (SH) relay for the free line 20 blocks 
are cross-connected to (NAF) punching on relay (FL), if the free lines are not 
allotted between two number groups, and to punching 11AF11 if they are allotted. 
Operation of (J?L) causes the operation of (AL) or (NAL) relay depending on which 
terminal is grounded. 

For non free line 20 blocks on a split hundreds relay, the 11AL11 ter­
minal on relay (SH) is cross-connected to terminal 11AL11 or 11NAL11• In addition 
to relay (NFL) operating, one of relays (AL) or (NAL) is operated depending 
upon whether the 20 block is allotted. The operation of relay (FL) plus relay 
(NFL) because of trouble, blocks the call by opening the 100 block operating 
circuit. 
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As shown on XB-313 and 314, when class relay (FS) is operated by the 
incoming trunk, the operated (Jn) relay operates relay (TC), which in turn oper­
ates relay (TCl) locally and relay (TC) in the incoming trunk circuit. The 
marker also checks relay (TC) against (TCl). The function of relay (TC) in the 
incoming trunk when incoming trunk relay (RV) is normal is to cancel supervision 
and thus prevent charging. Since the combinations of (TC) with (RC) and (RV) 
are used for busy back and overflow signals, tip party lines cannot be free 
lines, 

1 
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XB-324 

JUMP HUNTING 

By means of specially cross-connected terminals in the number group 
connector, the marker may be made to furnish the type of terminal hunting pro­
gress known as '\ jump hunting. This feature is used principally to increase the 
size of a terminal hunting group without changing numbers when the numbers fol­
lowing the group have been assigned to subscribers. 

_ In order to jump hunt, the last terminal of the first group, which 
will usually be some terminal other than the twentieth of a 20-block, must be 
specially cross-connected and is, therefore, not available for cross-connection 
to a line unit. The 11NF11 and 11NC" punchings of this number on the twenty block 
relay cross-connect to jump hunting fields on the block relay frames, the "NFII 
cross-connecting to one of five strips designated _ 11JF011 to 11cTF411 and --the 11NC11 

to one of the ten even numbered strips designated 11JC011 to "JC18 11• Since the 
11NS11 lead of this specially cross-connected line is left open, this line tests 
idle to the marker and the corresponding (L) relay: operates and grounds the 11NC11 
and 11NF11 leads. 

The ground on the 11JFif lead operates one of five relays in the marker 
(JFO) to (JF4) which corresponds to the 20-block of the 100-block jumped to. 
Ground on the 11NC11 lead operates one of ten relays (JCO) to (JC18) which corres­
ponds to one of ten even nu.mberea. start points in the 20-block jumped to. The 
100-block jumped to is alws .ys ( HB24) of the same number group. 

The operation of one of the relays (JFO) to (JF4) and one of the re­
lays (JCO) to (JC18) ca.uses relay (JHA) to operate. With relay (JHA.) operated 
(1) the 100-block relay (HB) in the number group connector releases (2) the 
operating and locking, ground for the (1) relay used is opened (3) the ground 
which operated an even numbered (HP) relay is removed which in turn removes the 
ground which operated a (TB) relay in the number group connector in series with 
relay (TBW). When relay (TBW) relea.ses indicating the number group connector 
twenty-block relay has been released, relay (TBK) releases, closing a path to 
operate relay (JHB). 

Yiith relay (JHB) operated (1) it connects the (L) relay operating 
ground previously disconnected from the tens and units register by relay (JHA) 
through the contacts of the operated (JC) relay to operate one of the even num­
bered (L) relays; (2) it opens one of the -parallel grounding paths from one of 
the (JF) rela.ys to the winding of relay (INA); (3) it closes ground to the 
11HB2411 lead to operate tho (HB) ·rela.y in the number group connector through which 
jump hunting lines are seized ( 4) it grounds a lead to operate an even number,ed 
(HP) relay under control of the operated (JFO) to (JF4) relay operated for the 
purpose of seizing a 20-block relay; (5) it recloses the 20-block relay operating 
ground; (6) it recloses the a.rma.ture of the (PG) relay. 

With the jump hunting 100-block and 20-block 1·ela.y operated and an (L) 
relay operated, the call is hand.led as a i·egular call since the 11NF11, "NC" and 
"NS" cross-connections are made in the regular vmy. 

The jump hunting feature ca.a only be used once on a. call, but the 
marker can ju.mp hunt .after end of block hunting and end of block hunt after jump 
hunting, any end of block hunting which occurs a.fter · jump hunting must be con­
fined to the twenty blocks associated with lead "H:82411 of the number group. 
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XB-325 

NUMBER CHECK ING CALL 

When one of the two special markers is seized for a number checking 
call, relay (SPL) is operated from the terminating marker connector. Registra­
tion, translation and seizure of a number group connector frame and the incoming 
link a.nd connector frame proceeds as for a regular call up to the point at which 
the line busy test is made. This busy test is cancelled. Although the _(S) re­
la,y may operate from ground on a busy terminal sleeve, the (S) relays are made 
ineffective for returning a busy signal because the ground which the (TLT) relay 
ordinarily closes is opened in this case at a break conta.ct of the (SPL) relay. 
When the incoming frame is seized, the (NCl) relay operates from a ground sup­
plied by the incoming trunk circuit. The operation of relay (NCl) causes the 
operation of relays (NC2-5), (NC6-9) and when the (TBK) relay is operated, a 
circuit through the (NCl) relay also operates relays (NCl0-13). This same cir­
cuit also continues after the (NCl0-13) relays are operated and causes the 
operation of relay (NC14). When the (NC2-5) relays have operated, the circuits 
to the (S) relays are opened as shown on X:S-305, the sleeve leads with (NC2-5) 
operated are directed to the number checking circuit. 

At the time the (NC14) relay operated, the (NCT) relay starts to re­
lease. The (NCT) relay had previously been operated by ground supplied when the 
(SPL) relay operated. The (NCT) relay is a slow release relay to introduce a 
time element allowing for the return of a number check signal. The operation 
of the (NCl) relay also opens the circuits to the ringing and tone control re­
lays, see XB-313, 

When the (NC14) relay has operated, a circuit is closed from the 135 
cycle generator through the (NCC) relay normal, (NC:14) relay operated, with 
other relays to one of the 111 11 leads, relays (NC6-9) operated through the resist­
ance and condenser and (NCl0-13) relays oper a ted, (NC2-5) relays operated to the 
11NS11 leads. This 135 cycle path will be closed to the sleeve of the called line 
and if the called line is one of a terminal h1.inting group, the (HT) relays 
corresponding to the first and intermediate lines will have operated in the 
usual manner. The operation of the (HT) relays will extend the 135 cycle path 
through contacts of the operated (HT) relays to ea.ch of the line sleeves of the 
terminal hunting group in the same 20-block. If the sleeve is connected to an 
"A" operator trunk, the 135 cycle current will be extended thi·ough the cord 
circuit and condenser in the cord circuit and will return to the marker over the 
"CTL" lead to operate the (NC) rela;s,· since it will respond to the 135 cycle cur­
rent and cause relay (NCA) to operate. With re➔ lay (NCA) operated, relay (OK) 
operates, relay (NCA) also removes ground from the armature of relay (NCT) to 
make it ineffective in causing a failure signal to be transmitted or in causing 
a test to be made of additional terminal hunting lines. With relay (OK) oper­
ated, relays (RV) and (RC) operate, in turn operating relays (RVl) and (RCl) in 
the marker, also (RV) and (RC) in the incoming trunk to give a, steady light to 
the operator as an O,K. check. The operating ciI'cuit of relay (OR) is opened· by 
relays (OK), (RCl) and (RVl) and this slow releasing relay allows enough time 
during its release to insure the operation of the trunk relays. Relay (OR) re­
leased, operates relay (SRL) in turn operating relays (CON'l), (CON2), (.GTl) and 
(GT2), grounding the release lead and releasing the marker, these operating cir­
cuits are shown on XB-314 and 317. 
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If the number check is unsuccessful, the (NCC) relay will operate when 
the (WCT) relay has released. The operation of the (NCC) relay releases the 
(NCl0-13) relays for the purpose of removing the 11NC" condensers from the circuit 
so that these condensers cannot interfere with the operating circuit for the (L) 
relay. The (NCC) relay provides a pa.th for maintaining the (NC14) relay oper­
ated and when the (NCl0-13) relays are released, a circuit is closed which 
ca.uses the operation of relays (WC15-16), With the (NCC) and the (NC15-16) re­
lays operated, a circuit is closed for the operation of the (L) relay correspond­
ing to the individual line called or to the last line of a terminal hunting 
group. The (NCC) relay transfers from the 1~15 c;rcle power supply to ground for 
operating the (L) relay. A resistance is used in the ground ci.rcuit to protect 
against damage to the (NCC) relay contacts and to protect against overloading 
the 135 cycle power supply. When the (NCC) relay operated., the (NCD) relay 
started to release, The (NOD) relay is slow to release, to permit the operation 
of the (L) relay and the subsequent grounding of the 11NF11 and 11NC11 leads. If 
the (1) relay \7hich is operated corresponds to a line not cross-connected for 
jump hunting, the (LC-) a.nd (CA) or (CB) relays cannot operate because their 
battery supply is open at the (NCl) relay, see XJ3-305, 

The (NCD) relay allows time for the return of a successful number check 
signal, and if the (NCC) relay is still operated. when the (NOD) relay r eleases, 
a number check .failure is indicated and cc.uses the opE1ration of the (NCF) relay. 
When the (NCF) relay operates, it operates the (RV) relay and in turn the (RVl) 
relay, also the (RV) relay in the incoming trunk to give a. flashing 11CK11 lamp to 
the opera.tor :;,ndicating a nur:i'oer check failure. Relay (RVl) starts the (OR.) re­
lay to 1·elease, which allows the subsequent operation of the (SRL) relay- for 
starting the ma:rker release signal. 

In case all of the lines of a terminal hunting group are not in the 
same 20-block and additional lines are located in the next 20-block, the (HT19) 
relay will be operated to indicate this and tho 135 cycle current will be car­
ried through the (HT) relays and rectified by varistor (C) to operate relay (NCB). 
1:his connects the (PG) relay winding to ground on the back contact of relay 
(NCA) when relay (NCT) releases. Relay (NOT) operates from ground on (SPL) and 
starts to release when relay (NC14) operates. The release of relay (NOT) oper­
ates relay (PG) which causes the (HP) rela,ys to function, see XB-323 which per­
mits the next 20-block to be connected tu the marker as on a regular call. Relay 
(NCT) is slow in releasing to allow time for tho (NC), (NCA) and (OK) relays to 
operate if a line in the first 20-block is used. for the call being number checked. 
The action of the marker for the second and succeeding 20-blocks is the same as 
for the first. 

In case there is an additional group of terminal hunting lines in an­
other pa.rt of the number group which it is desired to check with the first tested 
lines, the ,jump hunting feature of the marker will gain access to them. This is 
accomplished by the operation of relay (NCC) which operates one of relays (LO) to 
(119) as described above. rrhe (L) relay grounds leads 11NF11 and 11NC11 which 
through jump hunting m:oss-connections operates a (JF-) and (JC-) relay and 
causes the additional group of lines to be connected as on a regular jump hunting 
call. When the first 20-block is released, relay (TBK) releases, causing relays 
(NClO) to (NC16) and (NCC) to release and. when the second 20-block relay operates 
the additional lines are checked in the same manner as the first group. 
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XB-326 

NO n:sT CALL 

No test calls may originate at verification positions at D.S .A. boards 
or at test desks. If the line called is idle, the connection to that line will 
be set up over the regular train. The only difference between this call and a reg1+­
lar call is that terminal hunting is cancelled, and because the IIRT11 and 11TT11 

leads are open at the trunk, tests of the subscriber line and test for plugged 
up condition are omitted. When the marker connector seizes the marker on any 
special call including no test calls, relay (SPL) operates and closes lead 11:NT11• 

When the no test incoming trunk (Ji') relay opera.tes, it operates rela.y (NT) 
through conta.cts of relay (SPL). Relay (liJT.) operated, holds open the opera.ting 
paths of relays (LEl) and (LE2) which in turn hold open the operating paths of 
relays (HTO) to -(HT19) thus preventing terminal hunting and ma.king all lines 
appear as individual lines, see XJ3-305. 

If the line is busy, a connection is set up over a no test train to 
the line link which is connected to the busy line. Registration, translation 
and seizure of the line choice and incoming frames proceed up to the point at 
which the line busy test is made. This test is delayed by the operation of the 
(SPL) relay which holds open the (L-) relay opera.ting circuit until the (NTl) 
relay operates and closes the pa.th opened at the (SPL) relay. The (NT) relay 
operates the (NTH) relay by ground from relay (TE) and also operates the (NTl) 
relay. The (NTl) relay closes a circuit through the tens and units relay con­
tacts.to the armature of the (S) relay corresponding to the called line, see 
XJ3-304. If this relay is normal, the call is set up in the regular manner, but 
if the line is busy, the (S) relay 1;;il1 be operated from ground on the sleeve 
of the subscriber I s line and grOlmd is connected through the front contact of 
the (S) relay and back contact of the (HT) relay and (NH) relay, front contact 
of the (NT) relay and the (NTR) relay to operate relay (NTT) as a signal to em­
ploy the no-test train. With relay (NT'l.1) operated, relays (NC;3) to (NC5) oper­
ate grounding the armature of relay (J3). If the no-test connector is busy, 
relay (JB) will operate and in turn operate relay (OF) to set up an overflow 
signal in the regular manner. 

When relay (NC2) to (NC5) operated, the opera.tea. (S-) relays released. 
The (S-) relay must be released to prepare the circuit for operation of the as­
sociated (L-) relay. The (1-) relay operates to ground closed at the (NTl) re­
lay. The operated (NTT) relay also closes a circuit from 24 volts positive 
battery to the sleeve lead when the (1-) relay operates. The (NTT) relay also 
operates the (LFA) and (LFB) relays for transferring the line link test leads 
to tho line finder (LF) relays. There are ten (LF) relays, one applied to each 
of the ten line links ha.ving access to the called line. The ten links are 
tested for the positive battery potential and the (LF) relay will opera.te which 
corresponds to the link which ha.s this potential connected. to it over the 11NS11 

lead. The line link connected to the called line is thus identified by the 
operation of one of the (LF) relays. The (LF-) relay operates the corresponding 
(CH-) relay which locks and energizes the line link primary select magnet corre­
sponding to the desired line link, and releases relay (TE). The release of re­
lay (TE) releases relay (NTH) which connects ground to the 11NT" lead to ener­
gize the hold magnet of the no-test connector a.nd then energize the no-test 
verticals hold magnets of the line link frame, thus establishing the connection 
between the no-test incoming trunk and the line link which is connected to the 
called line. 
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A no-test connector crossbar switch is associated with each line 
choice. Two hold magnets of this switch are used to ser ·ve a line link frame, 
one serving calls on line link primary switches O to 4 and the other for calls 
on primary switches 5 to 9. 

The (NTH) relay is slow in releasing to allow time for the line link 
primary select magnet to operate before a. circuit is closed to operate the hold 
magnet. 

With the (NTH) relay released, the (NTR) relay releases, grounding 
the 11RL11 lead to ca.use the sender to release the marker in the regular manner, 
The (NTR) relay is slow in releasing to permit the hold magnets to energize, 
close the crosspoints and operate the holding relay of the incoming trunk, 

I 

i 
I 
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-IE-Questions nsubscriber Sender" 

Subscriber Sender (F0-1) Relay Functions 

Operation of Timing Circuit Relays ''Origin~ting Sender" 

Sender Dial Pulsing (L) Relay 

Principal Parts of a Subscribers Sender and Optional Fectures 

Connection of Pulsing Circuit to Dial Register 

Operating Cycle of . (PG) Relay for Timing of P.C.Io Pulse 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



~· -·· 

! 

., 
I 

l -

l. 

.. 
'( -

J , [' 

r • • J 

... 

,, 

! 

·. ~ . ' ... 

. • 

• I '· 

\ 

·· -:. . ; .'V . .... 
,., 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



) 

) 

XB-W400 

XB-W401 

XB-W402 

XB-W403 

XB-W404 

XB-W:405 

XB-W406 

XB-W407 

XB-W408 

XB-W409 

XB-W410 

XB-W411 

XB-W412 

XB-W413 

XB-W414 

XB-W415 

XB-W416 

XB-W417 

XB-W418 

XB-W419 

XB-W420 

XB-W421 

XB-W422 

XB-W423 

XB-W424 

XB-W425 

ORIGilJATING };iA.RKER AND cmrnECTOR 

Operating and Locking Circuits of "CB" Relays 

Originating Marker Preference Chain Circuit 

Cross-connections of Route Relay and Circuit Paths Established 
When Route Relay Operates 

Transmitting Relays Operation Check 

Gaining Access to Proper Set of Office Links and to Proper 
Set of Office Junctors, 10 x 10 Job 

One Charge Call for M.R. and Coin Lines 

One Charge Call for lMR, lFL, and 2FL, Lines 

Two Charge Call for lMR, lFL, and 2FL, Lines 

Three Charge Call for um, lFL, and 2FL, Lines 

Denied Route to All Classes of Service 

Special Servic~ and Toll Operation 

Repair Service Operation 

Official and Test Calls 

Permanent Signal 

Vacant Codes 

Overflow Calls 

Message Register Check of Classes of Service Not Equipped 
with Register 

30 Trunk Groups, Each Trunk Group With Two Subgroups 
' 

9 Trunk Groups, Three Groups with 12 Subgroups Each 

Sequence of Operating Call Distributing and Grouping Relays 

Subgrouping of Trunk Groups 

Cross-connections of Route Relays "SP" and "OG" Terminals 

Relay Designations - Functional Meanings Orientation 

Progress of Call Originating .Marker 

-MQuestions on Originating Marker 

Functional Chart of Marker Channel and Trunk Test Operations 
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XB-W426 

XB-W427 

, XB-W428 

XB-W429 

XB-W430 

XB-W431 

XB-W432 

XB-W433 

XB-W434 

XB-W435 

·Marker Channel Testing 

Cross-Gonnections ,, Tern1inal Strip . Equipment 0rigina .'ting Marker 

Association of Trunk Number, "K1• and "LC" Relays,. : Office 
Secondary .:iwitch Number and Level f ·or Split and Non.Split 
Office Frame 

Trunk and Office Link Selection and Channel Testing 
,i 

. ' 'V ' < 

Cross-connections for Office Junctor Distribution 

"JC" Relay Requirements and Assignment of Contacts · · • ~ ( 

The Information Frbm· the Sender to Originating iviarke·r 

Timing Features Originating Marker · 

-k-Originating Marker Connections (Aval) \ , .. ,. 

( . , ':,. 

, ' 

I .,,-: 
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XB-W500 

XB-W50l 

) 

ORIGINATING TROUBLE INDICATOR 

Relay Designations - Functional Meaning> Orientation, 
"Originating Trouble Indicator" 

Equipment Information, Originating Trouble Indicator 
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XB-W6oo 

XB-W60l 

XB-W602 

XB-W603 

XB-W604 

XB-W605 

XB-W606 

XB-W607 

XB-W608 

XB-W609 

XB-W610 

XB-W611 

XB-W612 

DISTRICT JUNCTOR2 DISTBICT AND OFFICE LINKS 

Secondary Selecting lv1agnet Operation 

Relay Designations - Functional Meaning$ Orientation -
Non-Coin District Junctor 

Link Test Lends ::md Primary Switch Make Busy Features 

Assignment of Office Junctor Connector (JC) Relays 
"District Link Frames" 

Wiring Side of (JC) Relay:Contacts 

Assignment of (JC) Relay Contacts, Wiring of //o Secondary 
Hold Magnets, District Link Frame #o 

Assignment of Secondary Hold Ma&nets to "JCO", "JCl" Relay 
Contacts, District Link Frame HO 

*Questions on District Junctor 

Coin Supervisory Group Selections and Preference Based on 
Kenwood Office (30 Coin Junctors, 6 Coin Sup. Ccts.) 

/1/4-r'. ls.su.ed 

Notes on Office Junctors and Line Junctors 

District Junctor Grouping Frame - Avalon Office 
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XB-W700 

XB-W70l 

XB-W-702 

INCOMING TRUNK AJrn TERMINATING SENDER LINK 

Relay Designations - Functional Meaning and Orientation, 
"Terminating Sender Link't 

Conditions Affecting Incoming (A) and (T) Relays 

Wiring for Home and Iviate Control Circuit, Terminating Sender 
Link 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA
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XB-W8oo 

XB-W801 

XB-W802 

TER.~INATING SENDER 

Relay Designations - Functional Iv;:eanings - Orientation, 
Full Selector Torminating Sender Circuit 

*Questions on Terminating Sender 

Reverting Pulsing - Terminating Sender 
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XB-W900 

XB-W901 

XB-W902 

XB-W903 

XB-W904 

XB-W905 

XB-W906 

XB-W907 

XB-W908 

XB-V/909 

XB-vY910 

XB-W911 

XB-W912 

XB-W913 

XB-W914 

XB-W915 

XB-W916 

XB-W917 

XB-W918 

XB- ,,919 

'.£§.£1MINATING IVJ\.RKER AND CONNECTOR 

Use of Split Hundreds Relays 

Relay Designations~ Functional Meaning and Orientation, 
Terminating lviarker Circuit 

*Cancelled Print - Unsatisfactory 

Non Consecutive End of Bl .eek Hunting 

% Terminating Marker Cross-connecting Field 

Notes on Terminating Marker 

Terminating iiiiarker Cross-connections For Cha.nnel Preference 

Operation of Incoming Link and Line Link Secondary Hold 
Magnets: 

Cold Cathode Tube, "Terminating Marker" 

Timing Relay Operation 1st, 2nd,. 3rd and 6th Stages . 
Continuity Test, "Terminating i'>iiarker" {Also, see XB-W919) 

Special Calls, "Terminating Marker" 

Channel Selection (Terminating) 

\i'!orking Limits of (GT) Relay, "Terminating Marker" 

-MQuestions and Ans:wers, "Terminating Marker" 

Operating Path of (X) Relays, "Terminating Marker" 

Manual Tests, "Terminating iViark0r" 

Cancelled - Changed to wl557 - _Ball and Chain 

~erminating M!lrker Cross-Connections - Avc,lon 

Continuity Test "Terminc,ting liarker" (Als .o, see XB-W910) 
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XB-Wl.000 

XB-WlOOl 

) 

TERMINATING TROUBLE IN DIC_~::£0R 

Relay Designations - Functional Moaning Orientation 
"Terminating Troublo Indicator" 

Cross Lamps "Terminating Trouble Indicator" 
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INCOMING LINK.- NUi\iiBER GROUP, !:Ill~ 
CHOICE, LINE JUNCTOR BLOCK RELAY 

XB-WllOO Association of Line Group Connector Relays (CR) and (CE) 
"Line Choice Connector Frame" 

XB-WllOl Line Junctor Grouping Frame, Plan #1 - With No Incoming 
Extension Frames 200 Line Junctors Per Incoming Line Frame 

XB-Wll02 Line Junctor Relays (WA and LJB) Arrangements of J, ffi.. 9 and 
LJ Leads 

XB-v'\11103 *Block Relay Frame Cross-connection Field 

XB-Wll04 Cross-cannection Individual Line 

XB-Wll05 Cabling and Wiring, Line Junctor Connector Frame 

XB-Wll06 Checking Operation of (HG) Relay 

XB-Wll07 Divis.ion of One Block Relay Frame into Four Number Groups 

XB-Wll08 Block Relay Cross-connecting Fields 

XB-Wll09 Cross-connections of 20 Trunk P.B.X. having all Lines 
Located on one 20 Block (TB) Relay 

XB-WlllO Strapping of (HB) Relay Windings to Number Group Hundreds 
Block NG, -HB Leads (Number Gr~up Connector Circuit) 

XB-Wllll Strapping of TB, TBA, and SHA Punchings (Number Group 
Connector Circuit) 

XB-Wlll2 Closing SM Leads to Opere.te Line Link Primary Selecting 
fuagnets (Line Choice Connector Circuit #o Assumed) 

XB-Wlll3 Operation of, and Leads Closed ~.Y (CE) and (CR) Relaysj 

XB-Wlll4 

XB-WJ.115 

XB-Wlll6 

XB-W1117 

XB-Wlll8 

XB-Wlll9 

XB-WJ.120 

Line Choice Connector Circuit #O Assumed 

Closing Leads to Operate Propor (HG) Relay (Linc Choice 
Connector Circuit #o Assumed) 

Closing LR, LE, and LO Leads to Four Line Link Frames 
(Line Choice Connector Circuit #o Assumed) 

Arrangement of Terminal Strip for TB and SH Punchings, 
Located to the Left of the Twenty Block Relays 

Line Junctor Grouping Frame, Description 

Incoming Link Circuit, 160 Trunk 

"E" Test Choice, 'tLina Jundo r Distrj_J::ub.o':111 

I 
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TE ST FRAt'\!ES 

XB-Wl200 District Junctor Test Frame "SD25158-0l" 

) 

) 

_, 
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XB-Wl300 

XB-W130l 

XB-Wl.302 

XB-W1303 

MISCELLANEOUS 

Subscriber Line Cross-connections and Associated Equipment 

*Ringing Control Groups (Kenwood) 

*Assignment of Line Questions and Answers 

Operation of Traffic Registers 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



. .. tr. . ,, 
" · .. ,. 

r 

•. ! 

') _ 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



• • 

• 

) 

.XB-\V1300 

XB-Wl301 

XB-WJ.302 

XB-W1303 

MISCELLANEOUS 

Subscriber Line Cross-connections and Associated Equipment 

*Ringing Control Groups (Kenwood) 

*Assignment of Line Questions and Answers 

Operation of Traffic Registers 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



/ 
/ 

I • 

( . 

' .· . . . 

. . . 

J • •• . , 

. ,,.-. ' . ... ...... 

1·· · 

downloaded from: TCI Library - http://www.telephonecollectors.info - Source: Connections Museum, Seattle, WA



) 

XB-Wl400 

XB-Wl.401 

XB-Wl402 
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XB-Wl500 

XB-W150l 

XB-Wl502 

XB-Wl.503 

Jrn-Wl504 

XB-Wl.505 

XB-Wl506 

XB-Wl507 

XB-Wl508 

XB-Wl509 

XB-Wl510 

XB-Wl511 

XB-Wl.512 

XB-Wl513 

XB-W1514 

XB-Wl515 

XB-W1516 

XB-Wl517 

XB-Wl.518 

XB-Wl519 

XB-Wl520 

·xB-Wl521 

XB-W1522 

XB-Wl523 

XB-W1524 

XB-Wl.525 

CROSSBAR CIRCUIT 

SYMBOL M),~THOD OF OPERATIONS 

*Crossbar to Crossbar Call 

Seizure of Originating Trouble Indicator 

Non-consecutive End of Block Hunting 

Busy Line Regular 

Sender Coin Test 

p .c.r. Call 

Line Junctor Distribution 

*Analysis Chart, Originating Trouble Indicator 

Subs. Line Overflow Register, Idle and Busy Lines 

Terminating Marker 2nd Trial 

· Consecutive End of Block Hunting 

Free Lines 

Intercepting - Unequipped Individual Numbers 

P.B.X. Allotter Circuit 

P.B.X. Retest 

Jump Hunting 

No Hunt Call 

Interrupter Checking Circuit for District Junctor 
(Also see 1546) 

Central "A" Board Incoming Trunk Circuit. "Non Coin From 
Coin" 

Signal Circuit For Overflow Tone and Reorder 

Timing Circuit For Incoming Trunk Circuit 

Vacant Code Tone "Non Coin" 

Regular Intercept Circuit 

P.B.X. Retest if P.B.X. Trunks are Picked Off Normal 

Line Link 

Subs. Recording Completing Trunk 2-Wire 

} 
l 
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XB-Wl526 

XB-Wl527 

XB-Wl528 

XB-W1529 

XB-Wl530 

XB-Wl531 

XB-Wl532 

XB-WJ.533 

XB-Wl534 

XB-Wl535 

XB-Wl536 

XB-WJ.537 

XB-WJ.538 

XB-Wl.539 

XB-WJ.540 

XB-Wl541 

XB-Wl542 

XB-Wl.543 

XB-W1544 

XB-W1545 

XB-Vll.546 

XB-Wl547 

XB-Vll548 

XB-Wl549 

XB-Wl550 

XB-V{l.551 

XB-v1155? 

'Line Link Frames - Wiring for Home and Mate Control Ccts. 

P .S.H. Trunk 

Outgoing Trunk Circuit - Non Coin Special Service 

Dial Pulse Sender Circuit 

Dial Regular and No Te st 

O.G.T. From the"~' Board 

Call From Local Te:st Deak 

Line Li~k Partially Operated (L) Relay 

Coin Collect Circuit 

Originating Sender Load Control 

Functions of the Terminating Trouble In.dicator 

Terminating Marker Test Call Using TTI, TFT Per FD25284-0l 

Incoming Trunk from Toll 

Emergency Line Circuit 

Dial Terminating - Manual Line Circuit 

Originating Sender Test Frame 

Start of Crossbar Call 

District Junctor Test Circuit 

Terminating roarker Intercepting Individual Line 

Terminating Marker Intercepting Blank 500 or 100 Block 
(Also See 1517) 

Subscribers Recording Completing Trunk "Outgoing to Toll" 

·Part 1, Incoming Trunk Circuit 

Diel Terminating Manual Line 

Incoming Trunk from Toll or Central 

Int. Checking Cct. for Dist. Junctor or Tandem Trunk Get. 

Emergency Line Circuit 
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XB-Wl.553 

XB-Wl554 

XB-Wl555 

XB-Wl556 

XB-Wl557 

XE-Wl558 

XE-·WJ.559 

XD-WJ.560 

XB-W~5n-1 

Non Coin Outgoing Trunk 

Coin Special Service Trunk Circuit 

Subs. Recording Completing Trunk Circuit 

o.G.T. Intc. Local and Toll 

Tenn. Marker Timing Stages 

No. lA Bd.,No. 13 Cord, No. 15 Cord Plugging Up Line Cct. 

Aux. Line Cct. for 10-Party Terminal per Station, Code 
Ringing Lines 

Seizure of Term. Trble. Ind. 

Ringing Int. and Alarm Cct. for 10-Party Terminal per 
Station - Code Ringing 
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XD-W2000 

'i XD-W2001 

XB-W2002 

XB-W2003 

XB-W2004 

XB-W200.5 

XB-W2006 

) 

CROSSBAR INFORtV.LATION 

NOT NECESSARILY A PAR.'.£ OF TRAINING GOUR§~ 

Dattery Feeder Originating Senders Crossbar Offices 

Originating Marker Connector Cross-connections, "Avalon 
Office" 

Terminating Marker Preference, "Avalon Office" 

Chain Circuits Terminating Marker Connector, "Avalon Office" 

False X.F.C. Indication on Terminating Trouble Indicator 

Vibrating Circuit for (GT) Relay 

T.R.o. Jack Lockup 
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