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SECTION I - GENERAL DESCRIPTION 

1. GENERAL USE 

1.01 The multifrequency incoming reg-
ister is used in conjunction with 

a multifrequency signal receiving circuit 
to receive information in the form of 
multifrequency signals transmitted on 
a two frequencies out of six basis from 
either a keyset or an outgoing sender. 
When the entire number has been received, 
this information is transferred to a 
completing marker so that a connection 
can be set up between the incoming trunk 
and the called line or between the in­
c0wing trunk and an outgoing trunk to 
the called office. The marker then con­
.rols the completion of the call di­
:-:ect_lv c,r with the aid of a sender. A 
Ii 1 od: • :1iagram showing the connections 
cf a rnultifrequency incoming register on 
~ completing call is shown on the SD in 
infornation Note 301 in Fig. 1 and a 
Llock dia~ram showing the connections of 
1 multi frequency incoming register on a 
LancJ,,m connection is shown in Fi,J. 2. 

2. REGISTER LINK CIRCUIT 

2.01 l\ qroup of registers, maximum 10, 
appears in a single register link 

circuit. This link circuit, called a 
link group, has a maximum of 12 horizontal 
groups of trunks in a wire spring relay 
link and a maximum of 15 horizontal groups 
of trunks in a U type relay link. A 
horizontal group contains one or two 20 
vertical crossbar switches and accommo­
dates from 1 to 40 incoming trunks with 
each trunk requiring one vertical unit. 
Registers appear on the horizontals of 
Lhe switches and ctre nrnltipled to corre­
sponding levels of the switches of all 
horizontal groups in the link. 

2.02 For each horizontal trunk group 
eacl'. register has in the link cir­

cuit a register preference relay, a reg­
ister busy relay and other relays to 
send trunk frame number, class and trunk 
location information to the register. 
For each trunk in the link there is a 
trunk preference relay. 

3. GENERAL METHOD OF OPERATION 

OPERATION WI'I'H REGISTER LINK 

3.01 When a trunk receives a call it 
operates in the link its preference 

relay which closes a start lead to the 
register preference relay chain. If 
the preferred register is idle, its reg­
ister preference relay operates; but if 
it is busy, its busy relay will be op­
erated advancing the start lead to the 
succeeding register. 

3.02 The operation of the register pre-
ference relay constitutes seizure 

of the register. The register preference 
relay operates in the regist~r an uff­
normal relay which prepares the register 
for operation. The register preference 
relay also operates in the register a 
register busy relay which causes operation 
af link register busy relays for this 
register in all other horizontal groups. 

3.03 The link sends to the register in-
formation consisting of class of 

trunk, trunk link frame number and trunk 
location for translation to a trunk num­
ber, if requireJ. This information will 
be used by the completing marker in pro­
cessing the call. A crosspoint is closed 
in the link to connect the trunk to the 
register and the register makes a check 
for a possible double connection. The 
trunk cut-off relay is then operated to 
allow the register sole access to the 
tip and ring leads. When this connection 
has been established and all checks sat­
isfactorily completed the control relays 
of the register link are released. After 
a timed interval the register takes con­
trol of supervision and reverses the 
polarity of the tip and ring leads to 
signal that the register is ready to 
receive pulses. 

SIGNAL RECEIVER 

3.04 Permanently associated with each 
register is a multifrequency signal 

receiving circuit which receives and 
translates the signals transmitted over 
the trunk. Five frequencies are used 
for the transmission of the digits Oto 
9 on a two-out-of·-five basis and a sixth 
frequency issued in combination with one 
of the five for enabling the receiver 
before the start of pulsing of digits 
and for indicatinq to the receiver and 
register that the~entire numLer has been 
transmitted. The receiver detects the 

'.il·:t:·1• HH~ l 
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enabling pulse and readies itself for 
receipt of the digit signals. These are 
received as two-out-of-five frequencies 
and the receiver grounds the correspond­
ing two-out-of-five leads to the register 
to cause operation of relays of the 
digit register. At the time of receipt 
of the digit frequencies the receiver 
signals the register to prepare to ad­
vance to the next digit and the register 
in this preparation starts a recycle of 
the receiver. When the digit signals and, 
the receiver completes its recycle and 
the register completes its advance to 
the next digit. Succeeding digits are 
recorded in a similar manner. 

3.05 After all the digits are transmitted 
an additional combination of two 

frequencies is transmitted as an end sig­
nal. The receiver detects this combi­
nation and signals the register to pre­
pare to transfer the number to the marker. 

TRUNK CUT THROUGH 

3.06 Before the completing marker can 
complete the call, the trunk must 

be changed from its pulsing condition to 
its transmission condition so that it can 
assume supervision. When the signal is 
received from the receiver that all digits 
have been received, the register causes 
operation of the trunk cut through relay, 
checks that it operates and then proceeds 
to establish a connection to a completing 
marker. 

CONNECTION TO MARKER 

3.07 When the register has checked that 
the trunk has established its trans­

mission condition and is ready to assume 
supervision, it connects to a completing 
marker by means of a marker connector. 
The register transfers to the marker in­
formation consisting of the trunk class, 
the trunk link frame number, all the reg­
istered digits, the digit and signal and, 
for trunks with appearances on the line 
link frame, a trunk number which enables 
the marker to determine the line link lo­
cation from the number group. The marker 
then proceeds to establish a connection 
between the trunk and the called destination. 

SEC'rION I 
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For local trunks and local calls on tan­
dem trunks, this involves establishing 
a linkage between the trunk link frame 
appearance of the trunk and the line link 
appearance of the line. For through calls 
on tandem and intertoll trunks, this in­
volves establishing a linkage between 
the line link appearance of the incoming 
trunk and the trunk link appearance of an 
outgoing trunk to the desired office. 
When a call is thus completed or the 
trunk is set in an overflow condition due 
to the marker being unable to comµlete 
the call, the marker operates a release 
relay in the register to disconnect the 
register from the marker. The register 
then releases the link connection be­
tween the trunk and the register. The 
register is then ready to serve another 
trunk. 

PREFIX COUNTER 

3.08 In conjunction with the class re-
lays, the register determines 

whether any "one" digits received ini­
tially shoulJ be registereJ on the µre­
fix counter as a foreign area directing 
code or on a service code or on the A 
digit register as part of the called 
code or number. 

OPERATOR ERRORS 

3.09 The register is equipped to detect 
certain errors by operators and to 

cause a reorder routing of the call rather 
than to have the marker block a~d causes 
a trouble record. The errors detected 
consist of too few or too many digits 
for the particular trunk class. 

TROUBLE TIMEHS 

3.10 When the register is seized, two 
trouble condition timers are 

started. Those are the link release 
and the overall timers. The link re­
lease timer will detect a trouble con­
dition which prevents the link from com­
pleting its functions dnd indicc1tes 
this to the marker so that the apµroµri­
ate action can be taken. The overall 
timer will detect any condition which 
prevents completion of the call in the 
normal manner. 
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SECTION II - DETAILED DESCRIPTION 

1. REGISTER LINK CIRCUIT 

REGISTERS AND TRUNKS IN THE LINK 

1.01 A maximum of 10 registers and a 
maximum of 480 trunks in a wire 

spring link such as SD-26048-01, or a 
maximum of 600 trunks, in a U type re-
lay link such as SD-25585-01, are as­
sociated with a register link circuit. 
The wire spring link has from 1 to 12 
horizontal groups of trunks and the U 
relay link has from 1 to 15. A horizontal 
group contains one or two 200 point cross­
bar switches and accommodates from 1 to 40 
incoming trunks with each trunk re­
quiring one vertical unit. Registers 
appear on the horizontal of the switches 
and are multipled to corresponding levels 
of switches for all horizontal groups in 
the link group. Figure 3, in the SD 
information Note 302, shows a block sche­
matic indicating the arrangement of trunks 
and registers on a wire spring incoming 
register link frame. 

LINK RELAYS 

1.02 For each horizontal group in the 
link, each register has a register 

preference relay, a register busy relay, 
and other relays to send trunk frame num­
ber, class, and trunk location information 
to the register. Each trunk has in the 
link a trunk preference relay. The reg­
ister preference relays and the trunk 
preference relays are arranged into pre­
ference chains that control the operation 
of the link. 

7.. SEIZURE 

PREFERENCE RELAY OPERATION 

2.01 When a trunk receives a call it op-
erates in the link its preference 

relay, which closes a start lead to the 
register preference relay chain. If the 
preferred register is idle, its register 
preference relay operates, if it is busy, 
its busy relay will be operated, ad­
vancing the start lead to the succeed­
ing register. 

2. 02 The operation of the register pre-· 
ference•relay constitutes seizure 

of the register, but if more than one 
preference relay is operated simultaneously 
for that register, the trunk in the pre­
ferred position gets connected and the 
less preferred trunk will be advanced to 
another register by operation of the link 
register busy relay. 

2.03 The operation of the register pre-
ference relay locks the call in by 

connecting resistance battery from the 
register on the LK lead, in parallel 
with that from the trunk over lead ST, 
so that any momentary closure on the 
trunk which is long enough to operate 
the register preference relay will cause 
the connection to be locked in until the 
register takes control of supervision. 
This is illustrated in the information 
Note 303 on the SD in Fig. 5 where X rep­
resents the horizontal group in which 
the trunk is to be served, X represents 
any other horizontal group, t represents 
the trunk being served, and Yl repre­
sents any other trunk in that horizontal 
group. 

2.04 As shown in Fig. 6, the register 
preference relay closes a shunt­

ing circuit from lead LO to its as­
sociated link register busy relay, desig­
nated RBX, to prevent it from operating. 
The register relays RB and RBl operate 
to cause operation of the link register 
busy relays, designated RBX1 in Fig. 6 
for this register in all other horizontal 
groups to advance the start leads. 

2.05 The register preference relay also 
grounds lead ON to operate the 

register off-normal relay ON. 'l'he imme­
diate functions of ON are to aid the link 
in closing the crosspoints and to op­
erate ONl, SR, TMl, and AS to prepare 
them for future use. 

'l'RUNK LINK F'RAME ( TRUNK CLASS, AND 
TRUNK LOCATION INFORMATION 

2.06 The register preference relay in 
the link operates associated re­

lays designated C and CA in the wire 
spring type relay link or CL, TI', and 

SECTION II 
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TN in the U type relay link from ground 
on lead TF. These relays close ground 
to a trunk class lead OA, TAN, etc., 
close grounds to trunk link frame num-
ber leads for operation of the FGO, FGl, 
or FG2, and two of the relays TFO, 1, 2, 
4, 7 and close grounds to the trunk lo­
cation leads, if required, for operation 
of one of the relays LT0-9 and two of the 
relays LUO, 1, 2, 4, 7, and one of the re­
lays REG, REGl, SUP, or SUPl. This trunk 
location information is required for trunks 
with appearances on the line link frame 
and is translated by the register into a 
trunk number which is later transferred 
to the marker. 

A. Trunk Link Frame Number Registration 

2.07 One of the leads TFO to TF9 to the 
register link will be grounded on 

each call when the connecting relay of 
the register link horizontal group as­
sociated with the selected incoming reg­
ister operates. This ground causes op­
eration of one of the five TF0, 1, 2, 4, 
7 relays. The TF- relay in operating locks 
and operates the trunk frame transfer 
relay which transfers each of the ten in­
coming TF leads for one TF- relay to an­
other TF- relay. The two TF- relays 
connected to each lead have the numerical 
suffixes of the two-out-of-five combi­
nation for the numerical designation of 
the lead. For example, a ground on lead 
TF?. will initially cause operation of re­
lay TF2. TF2 will operate TFT to con-
nect lead TF2 to relay TFO. 

2.08 Each of the operated TF- relays will 
ground a correspondingly numbered 

lead to the marker connector. 

2.09 A contact of TFT is placed in the 
CK relay operating path to insure 

that TFT is operated before the link re­
lease check relay RLK is operated. This 
insures that a ground has been received 
on one of the TF- leads. If a ground is 
not present on one of the TF- leads, TFT 
will not operate and the link release 
timer will function to cause connection 
to a marker with a link release failure 
indication. If a trouble record is taken 
at this time, it will indicate the link 
groups involved in the call. 

SECTION II 
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2.10 If a ground is present on the TF-
lead and the TFT operates but the 

second TF- relay does not operate the 
marker will detect the condition when the 
marker is summoned after digit regis­
tration and the resultant trouble record 
will indicate the number of the incoming 
register in which the trouble condition 
exists. 

2.11 The FGO, FGl, and FG2 relays are 
used to indicate the tens number 

of the trunk link frame on which the trunk 
appears. 

B. Trunk Class Registration 

2.12 On each call information must be 
recorded as to the class of trunk, 

incoming, toll or tandem, type of trans­
lator to be used by the marker and whether 
or not the services of a special marker 
are required. 

2.13 The six OA, OB, and AB special and 
nonspecial class combinations arc 

registered on either one or two r~lays 
operated out of four relays. These re­
lays are the OA, OB, and AB which pro­
vide the class and translator marks to 
the marker and CLS which operates when­
ever a special marker is required. 

2.14 If the trunk class is OA, OB, or 
AB the desired relay operates di­

rectly from the ground on the class lead 
connected to the respective OA, OB, or 
AB terminal. 

2.15 If the trunk class is one of the 
other -s combinations, the CLS 

relay will operate and will in turn op­
erate the CLT relay. CLT then connects 
the OAS, OBS, or ABS leads to the corre­
sponding OA, OB, or AB relays to cause 
operation of the proper relay. 

2.16 A single class relay is operated 
directly for each of the nontandem, 

the toll, the tandem, and the pulse con­
version trunk classes. 

2.17 A summary of the trunk classes is 
given in the following table: 

• 
• 

-· 

.,._ 



• 
Terminal Class Class 
Grounded Relay Lead • By Operated To 
Register Marker 

Link 

OA OA INC 

OB OB INC 

I AB AB INC 
"" s ·-----~---~-·-~-

OAS CLS, OA INC • OBS CLS, OB INC 

ABS CLS, AB INC 
- --- - •·••••-• -~- «-.--~---,c•••• 

NTAN NTAN INC 

TAN TAN TAN 

TAN or 
TANl TANl TANl-4 

TGL TOL TOL 

• 'l'OLl-4 'I'OLl-4 TOL or 

TANl-4 

PCD PCD PCD 

PCDl PCDl PCDl 

PCR PCR PCR 

CAMAO CAMAO INC 

CAMAl CAMAl PCR 

*Us~d for Centrex phase I and 

• 
\ • 
• 
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Class 
Group 

"A" or "B" Translator Lead To Marker Type 
To 

Marker ZN OJ2t. Nonarea 

TCA OA OA 

TCA OB OB 

TCA FVD FVD 

TCA OA OA 

TCA OB OB 

TCA FVD FVD 

TCA LT LT 

TCA LT or 11 LT or 11 

TCA or *None or 
TCB FVD or FVD 

LT LT 

TCA *FVD or FVD or 
or 

TCB 'l'T LT 

TCA FVD or F'VD or 
or 

TCB TT LT 

TCA 

TCA 

TCA 

TCB LT LT 

TCB 'I'T LT 

II transfer. 

Code 
ZO Opt. of 

Area Code Area Code -411 Mar·ker 

TT 

TT 

TT 

TT 

TT 

TT 

Xll 

Xll 

Xll 

Xll 

Xll 

Xll 

SEC'l'lON II 
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SPL 

SPL 

SPL 
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C. Trunk Number 

2.18 In order that the marker can de-
termine the location of trunks on the 

line link frame, each trunk with a line 
link appearance is assigned a three di-
git number representing a hundreds, a 
tens and a units digit. The marker uses 
a preassigned thousands digit and this 
three digit number to obtain the desired 
location from the number group circuit. 
This three digit number is assigned by 
cross-connections applied in the register 
to terminals associated with the trunk 
location relays. Since the holding time 
of the register on these trunks is longer 
than on trunks with local completion, 
their number is limited and they are con­
fined to two of the maximum three reg­
ister link frames. Figure 4 in in­
formation Note 302 on the SD shows in 
block diagram form a two frame register 
link with trunk. number assignments. 

2.19 The trunk location relays of the 
register are operated in accordance 

with the location of the trunk on the reg­
ister link frame. Link units relays 
LUO, 1, 2, 4, 7 will be operated corre­
sponding to the> position of the trunk 
in a subgroup of ten luciltcd on a left 
or right half switch. A link. tens re-
lay LT0-9 will be operated corresponding 
to the number of the subgroup of ten or 
half switch. One of the group relays 
R~G, REGl, SUP, or SUPl will be operated 
to give a group indication. On the wire 
spring register link frame, this group 
indication is cross-connectible within 
each frame on a horizontal group basis 
and any indication can be assigned to 
any horizontal group. 

2.20 The register link vertical units 
number of the trunk is registered on 

the LUO, 1, 2, 4, 7 relays on a two­
out-of-five basis. The yround on one of 
the ten leads LU0-9 from the register 
link will operate one of the LU- relays 
and the LU- relay will in turn operate 
the link units transfer relay LUT which 
transfers each of the ten LU- leads 
to a second LU- relay. Thus, the ground 
on the LU- lead will cause operation 
of two of the LUO, 1, 2, 4, 7 relays. 
The two LU- relays connected to each 
lead have the numerical suffixes of the 
two-out-of-five combination for the nu­
merical designation of the lead. The 
LU- relays each have a make contact to 
ground a correspondinqly numliered lec1d 
to the marker connector. 

SECTION II 
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2.21 The LT0-9 relays are operated on 
a one-out-of-ten basis over leads 

of similar designations from the register 
link. These relays in conjunction with 
the group relays REG, REGl, SUP, and SUPl 
are used to generate the tens and hun­
dreds digits. 

2. 22 'l'here are certain limitations as to 
the numbers which may be assigned 

to the trunks identified by the various 
group marks. On the U- type register 
link the REG and REGl marks were used to 
identify the regular or basic frame 
switches and the SUP and SUPl marks were 
used to identify the extension or supple­
mentary frame switches. On the wire-spring 
register link these group marks are cross­
connectible within each frame and within 
the basic and supplementary switch di­
visions on a horizontal group basis and 
any horizontal group may be assigned to 
ljiVe any of the HEG, l{l::l;J' SUl', or SU Pl 
indications. For trunks represented by 
the REG and SUP group relays, full flex­
ibility as to the hundreds nurnber and the 
tens number is possible for each subgroup 
of ten trunks since there are four ter­
minals for each LT- relay for the REG 
assignment and four h~rrninals for the SUP 
assicinment. The pi..iirs ,ir 'l'A- ,rnd TU­
terminals for REG assi0ned trunks and Lhu 
pairs of ETl\- and E'l'L'l- terminals for SUl' 
assigned trunks are cross-connected on 
a two-out-of-five basis to the 1"1'0, 1, 
2, 4, 7 terminals to indicate the crunk 
tens number. The llt.- and IIB- tern.inals 
for REG assigned trunks and the Elil\- and 
EHB- terminals for SUP c1ssigned trunks 
are cross-connected on a two-out-of-five 
basis to the HTO, 1, 2, 4, 7 terminals 
to indicate the hundreds r.umber. 

2.23 If, for example, six is to Le as-
signed as the tens number for lhe 

trunks located on the left half switch 
of horizontal group (J, r<i[>res(•ntccl )Jy 
relay LTO and assigned co the HEG group 
relay, TAO and TBO are cross-connected 
to TT2 and TT4 respectively. If five is 
to be assigned as the hundreds number f,,r 
these trunks HAO anu HBO are cross-connected 
to terminals l!Tl aml H'f4, respectively. 

2.24 For trunks on the register link. 
switches assigned to the REGl group 

relay, the tens number assignment for 
each subgroup of ten trunks has fu 11 f lexi-­
bility µut the trunks in the correspc.mdiny 
subqroup of ten trun}; s, repn.,sc·n ted by 
the same L'l'- relay, assi<Jned to t.lw SUl'l 
group relay will have this same tens number. 

• 
• 
• 

• 

• 
I -. 
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The pairs of ATA- and ATB- terminals are 
cross-connected on a two-out-of-five basis 
to the TTO, 1, 2, 4, 7 terminals for trunks 
assigned to the REGl or SUPl group re­
lays. For example, by cross-connecting 
ATA7 and ATB7 to TTO and TTl, respectively, 
the tens digit one is assigned for trunks 
on the right half switch of horizontal 
group three and represented by relay LT7, 
assigned in the register link to the REGl 
or SUPl group relays. 

2.25 All trunks assigned in the register 
link to the REGl group relay must be 

assigned to a particular hundreds number 
and all trunks assigned in the register 
link to the SUPl group relay must be as­
signed to a particular hundreds number. 
The ARHA and ARHB terminals for trunks 
assigned to group relay REGl, and ASHA 
and ASHB terminals for trunks assigned 
to group relay SUPl are connected on a 
two-out-of-five basis to the hundreds 
terminals IITO, 1, 2, 4, 7. For example, 
to assign a two as the hundreds digit for 
all trunks assigned to group relay REGl, 
terminals AR!lh and ARHB would be cross­
connected to HTO and HT2, respectively, 
and to assign three as the hundreds digit 
for all trunks assigned to group relay 
SlJPl terminals ASHA and ASHB would be 
cross-connected to HTl and HT2, respec­
tively. 

2.26 In certain cases it may be de-
sirable to assign trunks on both the 

basic and the supplementary switches to 
the same group identifying relay in order 
to make a more economic use of the num­
bers available. This is feasible so 
long as the location marks received from 
the register link are not duplicated. 
These marks are REG, REGl, SUP, or SUPl 
for the group relay, the LT- mark for 
the half switch or subgroup of tens and 
the LU- mark for the vertical unit. As 
long as each trunk differs in at least 
one of these marks, an individuai trunk 
number within the limits described above 
can be assigned. 

CLOSURE OF CROSSPOINTS 

2.27 The register preference relay also 
operates the select magnet associ­

ated with the register, using resistance 
battery over lead SM. The select mag­
net off-normal springs, in conjunction 

with the trunk preference relay, operate 
the hold magnet associated with the trunk, 
using ground on lead OH through back con­
tacts of relays II and TRL and a front con­
tact of ON. Closure of the crosspoints 
connects the ground from lead Oil to lead 
HM to operate relay H. H connects lead HM 
through the low resistance winding of 
relay DCK, to the ground which operated 
the hold magnet and disconnects the ground 
from lead OH. This provides a holding 
circuit for the hold magnet and operates 
the double connection check relay DCK. 
DCK locks on its secondary winding to the 
direct ground from relay ON and connects 
this ground to the HM lead. lf a double 
connection had been set up, another reg­
ister would have been holding direct ground 
on lead HM shunting relay DCK so that it 
would not have operated thus preventing 
operation of the release link relay RLK. 

2.28 H also grounds lead co, operating 
the cutoff relay CO in the trunk 

to disconnect the tip and ring leads from 
the trunk supervisory relay. The op­
eration of the cutoff relay grounds lead 
BL (so designated because it is used for 
uylink operation with incominy dial re9-
isters). This ground passes through front 
contacts of the frame, class and trunk 
location relays and the register busy 
relays and operates check relay CK. CK 
closes a ground through the front con­
tact of the DCK relay to the release link 
relay RLK causing it to operate. 

2.29 On tandem and toll class calls, a 
check is made that the trunk num­

ber information has been received from 
the link, by placing contacts of the REG, 
REGl, SUP, SUPl, LT0-9, and LUT relays 
in the operating path of the CK relay. 
The LUT in operating checks that a ground 
has been received on one of the LU- leads 
indicating that the register link is func­
tioning satisfactorily. The marker when 
connected at the completion of digit reg­
istration wiil check for the operation 
of the second LU- relay. 

2.30 H also connects the Tl and Rl leads, 
which are connected through the 

repeating coil windings to the tip and 
ring lead from the trunk at the signal 
receiver, to the winding of the super­
visory relay A and opens lead SM to re­
lease the select magnet . 

SEC'rIOL~ II 
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RELEASE OF LINK 

2.31 Operation of the RLK relay opens 
leads LK and LO, releasing the 

link trunk preference and register pre­
ference relays and permitting the link 
register busy relay that was shunted down 
to operate. The register preference 
relay is also released. This leaves the 
trunk connected to the register through 
the crosspoint only, with the register 
controlling supervision and holding the 
connection. 

3. PREPARATION FOR RECEIP'l' OF' PULSES 

RV TIMER 

3.01 The RV tube has characteristics 
such that it will not conduct cur­

rent unless its gas is ionized and the 
130-volt potential across the main gap 
from the anode No. 2 to the cathode 
No. 4 will not cause ionization. The 
gas will ionize, however, when a voltage 
ot 72 nominal is connected across its 
control gap anode No. 1 and the cathode 
No. 4. Once the gas is ionized it will 
conduct current and maintain a voltage 
drop of 75 nominal across the main gap. 
Once the qas becomes ionized the control 
anode loses control and the tube can be 
restored Lo its nonconducting state only 
by opening the circuit or by reducing the 
voltage below the sustaining value. The 
voltage across the control gap is equal 
to that on the timing capacitor RV and 
this is controlled in time by the value 
of the capacitor and the value of the 
charging resistor RV3. The values of 
resistor RV3 and capacitor RV are chosen 
to give a time of 140 minimum, 190 nominal, 
and 2 9 0 maximum mil 1 isecond s delay in op-· 
erc1ting the RV relay. \'Jith the circuit 
normal, the capacitor is maintained in a 
discharged condition by a back contact 
of RLK. 

3.02 When RLK operates at the completion 
of the link functions, it opens the 

discharge circuit and closes a char~ing 
circuit by connecting the primary winding 
of relay RV, which is grounded by a con­
tact of relay CK, to the capacitor and to 
the cathode terminal No. 4. After an in­
terval of 190 milliseconds nominal, the 
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gas will ionize and current will pass 
through the main gap to operate the re­
versing relay RV. RV locks on its :;cc­
ondary winding and opens its operc1ting 
circuit on a continuity transfer contact. 
This opens the circuit to the tube caus­
ing it to cease conducting. This is done 
to conserve tube life since the life of 
the tube is inversely proportional to the 
length of time it conducts current. This 
also conserves the 120-volt battery drain. 
The RVl resistor is a protective resistor 
which prevents any a~preciable flow of 
current across the control gap. 'l'he RVl 
capacitor is a protective capacitor for 
absorbing any induced potential changes 
that might occur on the 130-volt feeder 
lead so that these cannot affect tr,e time 
of the circuit. 

START PULSING SIGNAL 

3.03 The operation of relay RV reverses 
the polarity to the tip and ring 

leads, thus signaliny the o~erator or out­
<JOing sender that pulsing may l:,e commenced. 
'l'he register is in readiness by this time 
because relay ONl, which operated from ON, 
has connected battery to leads BATl and 
BAT2 to the signal receiver and has 
supplied various off-normal grounds. The 
digit register has been prepared for reg­
istration of digits Ly operation of the 
first. sleering relay AS from tJi'J. 

SUPERVISION 

3.04 Supervision is maintained in the 
register by relay SR. This is a 

slow release relay and will hold over any 
momentary opens on the line. SR was o~­
erated on seizure of the register by ON, 
but RV opens the operating path and places 
SR under control of the A relay. The A 
relay may release during the line re­
versal lmt it will inunediately reopercite 
to hold SR unless the cc1ll has I.Jeen di.i,rn­
doned. If SR releases, it will cause op­
eration of MRL to cause release of the 
register as described in the paragraph on 
register release. Any seizure of the reg­
ister will cause a circuit advance up to 
the operation of RV before a release of 
SR can be effected. 

r 
I 
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4. RECEIPT OF PULSES 

GENERAL 

A. Frequencies and Code 

4.01 Each digit transmitted by multi-
frequency consists of a pulse of 

two-out-of-five audio-frequencies: 700, 
900, 1100, 1300, and 1500 cycles per 
second, designated 0, 1, 2, 4, and 7 
respectively. In addition, a key pulse 
using frequency two and a sixth fre­
quency of 1700 cycles, designated ten, 
is transmitted as a gate opener; also, 
a start pulse using frequencies seven 
and ten is transmitted after the last 
digit as an end or start signal. The 
entire co-.:e used is as follows. This is 
the standard additive two-out-of-five 
code and ~he two frequency designations 
may be added to obtain the correspond­
in0 digit for digits one through nine. 

Actual 
Fresiuenci 

Frequency Cycles 
~j__gj_~ Desisinations Eer Second 

0 4, 7 1300,1500 
1 0, 1 700, 900 
2 0,2 700,1100 
j 1,2 900, 1100 
4 0,4 700,1300 
5 1,4 900,1300 
(i 2, 4 1100 ,1300 
7 0,7 700,1500 
8 1,7 900,1500 
9 2,7 1100,1500 

FP 2,10 1100,1700 
START 7,10 1500,1700 

B. Interlocking of Receiver and Register 

4.0: The receiver is maintained in a dis-
abled condition until it receives 

the key pL1lse or 9ate opener so that it 
will nul react to unwanted signals that 
may appear on the line due to inductive 
pick up or to speech. The KP signal is 
received entirely by the signal receiver 
without any effect on the register. Each 
subsequent digit causes the receiver sig­
nal present tube and relay SP to operate. 

The signal present relay in turn causes 
operation of receiver relay LK over the 
leads J and L. LK connects battery to 
the receiver channel relays and when the 
channel thyratrons correspondin~ to the 
frequencies received operate, tile corre­
sponding receiver channel relays operate. 
The operation of a channel relay grounds 
the corresponding lead O, 1, 2, 4, or 7 
causing operation of the corresponding 
digit register relay also operates the 
RA relay over leads. The operating path 
of the receiver channel relays includes 
the winding of the receiver relay CK2 
which operates and causes operation of 
register relay 2CK over lead H. Oper­
ation of RA operates the next digit steer­
ing relay and with 2CK operated opens 
the J and L leads to the receiver, re­
leasing relay LK. The release of LK re­
leases the channel relays and relay CK2. 
If by this time the signal is ended, re­
lays 2CK and RA release and allow re­
lease of the steering relay for the digit 
just received. If however, the signal 
pulse is still present, relays RA and 2CK 
will be locked to the receiver signal 
present relay SP over lead J. These in­
terlocking features are provided to in­
sure that each pulse locks in until it 
has been recorded and that the register 
does not advance to the next digit until 
the end of a pulse. 

c. Digit Registe~ 

4.03 The digit register unit consists of 
a dry reed relay with five independent 

coils inclosed in a can and with each coil 
associated with two make contacts, one 
terminal of each of the coils is wired 
internally to one of its associated con­
tacts for locking purpose and a single 
lead wired to a terminal, one contact of 
the locking contact pair, one terminal of 
the coil and both contacts of the load 
contact pair aro wired to individual ter­
minals. These terminals extcnc.l to both 
front and rear of the relay. For ease of 
wiring, three sets of terminals are 
strapped internally. These are the battery 
side of the coils the locking contact 
of the relays and one side of the load 
contacts . 
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4.04 The multifrequency register may be 
arranged to accommodate five, eight, 

or eleven digits. The eleven digit reg­
ister is designed to handle direct distance 
dialing. The digit registers are desig­
nated alphabetically A to Hand J to L. 
~ach digit register has an associated digit 
steering relay. 

4.05 For the A digit, one of two types 
of registers is provided. If it 

is required that a 11 prefix over tandem 
trunks be recorded, the wire spring re­
lays of Fig. 5 are furnished. Otherwise 
the reed register unit of Fig. 4 is 
provided. 

D. Steering Circuit 

4.06 The digit steering circuit consists 
of a single relay pet digit. It 

is advanced by a contact on the register 
adv.:ince relay RJ\. On the seizure of the 
register, ON operates ilnd operates AS 
which locks tltrouyh series bo.ck contacts 
of all the steering relays. RLK opens 
the operating circuit of AS. On the first 
operation of RA, BS operates through front 
contacts of AS. BS locks through a back 
cunL1ct or cs . .:inJ opens itc: oper.:itiny 
circuit on one set of continuity trans­
fer contacts. BS, on another set of con­
tinuity transfer contacts, transfers the 
locking circuit of AS frorn the ON ground 
tu the RA controlled ']round so that when 
R~ releases AS will release. The next 
operation of RA will operate CS through 
back cont<1cts of AS and front contacts 
of BS and the next release of RA will re­
lease BS. This action continues with 
each operation of RA operating the steer­
ing relay for the next digit and each re-
1,,ase of HJ\ releilsinq t.he steering for 
tlte cli~Jit jusL registered. 

RI CISTRJ\TION OF THE A DIGIT 

·1. 07 'l'he A digit steerin<J relay AS is 
operated from ON when the register 

is seized. When the A digit frequencies 
enter the receiver, the receiver signal 
present tube and relay SP operate. SP 
connects ground to lead J which is con­
nected through series back contacts on 
relays MST, TEN, and STSl or STS depend­
ing on the number of digit registers 
equipped, BS, DS, FS, HS, and KS to lead 
L to the winding of receiver relay LK. 
Tlic steering relay part of this path is 
paralleled by a circuit through a back 
contact of 2CK. LK operates and connects 
battery to the receiver channel relays 
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and when the channel thyratrons corre­
sponding to the frequencies received, 
operate, associated channel relays op­
erate to connect ground to corresponding 
leads to the register. These grounds are 
carried through the contacts of steering 
relay AS to operate the corresponding A 
digit register relays which lock. 

4.08 When the receiving circuit detects 
one or more frec1uencies, the corre-· 

spending numerically designated relays of 
the receiving circuit operate and cause 
operation of RA over lead S. When the 
receiving circuit detects two frequencies 
and two of the numerically designated r~­
lays operate, the receiver CK2 relay op­
erates causiny operation of the register 
2CK relav. Both HA and 2CK lock to the 
J lead which is controlled by the signal 
present SP and the CK2 relays uf the re­
ceiver. RA in operating operates JS 
which opens one leg of the circuit Letween 
the J and L leads in the register and 
when :!CF operates the J lead is dis­
connected from the L lead allowing re­
lease of the LK relay of the receiver. 
LK in turn releases the receiver CK2 and 
numeric.:illy dcsiqnat•-~<l reli1ys. ff !·tie 
si<Jnc1l 1,ulse lkis enJ,,,J ,,r wlleu j l L·11d:c; :;p 
will release. With Loth SP and CK2 re­
leased HA and 2CK will reJease. 

4. 09 HA in releasin<J completes the steer-
ing advance by causing release of 

AS which recloses one leg of the circuit 
between the J and L leads. The re­
lease of 2CE relay recloses the other le,3 
of the circuit between the J and L 
leads. Either leg bein,J closed e11ables 
the relays of the receiver Lo rcspund Lo 
the next digit signals. 

Hl:l;JS'l'M'l'lON <W TIIL: lJ lJl(;JT 

4.J0 The B digit is recorded in the same 
manner described for the l\ di.y.it. 

The frequencies are detected i1nd the re­
ceiver SP relay operates. LK operates 
to enable the receiver channel relays, 
two of which operate causing operation of 
CK2. Register relays RA and 2CK operate, 
the steering relays CS.operates to open 
the J and L lead circuit to release 
LK which in turn releases tne receiver 
channel relays and CK2. The D digit reg­
ister r~lays operate from the receiver 
channel relays. 

4.11 Subsequent digits are received anJ 
recorded in a si1nilar rnanner. 

, 
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PULSE CONSISTING OF MORE THAN TWO 
FREQUENCIES 

4.12 If a trouble condition exists that 
causes more than two receiver channel 

relays to operate, the current drawn by the 
receiver channel relays will exceed the 
minimum required to operate the receiver 
relay CK3. Operation of CK3 grounds lead 
RO, operating the reorder relay RO to 
cause the marker to be started with a 
reorder indication. 

SINGLE FREQUENCY PULSE 

4.13 If a trouble or test condition exists 
that causes only one channel relay 

to operate, receiver relay CK2 will not 
operate because there will be insufficient 
current flow. As a result, 2 CK relay in 
the register will remain normal, leaving 
relay RJ\ under direct control of one of 
the 0, 1, 2, 4 or 7 channel relays over 
the s lea<l. The channel relay also op­
erates the corresponding digit register 
relay. The steering relay for the next 
digit oper.ites from Ri'\, as usual. LK, 
however, is held operated over the J and 
L leads through a back contact of 2CK 
and releases only after the pulse is ter­
minated and relay SP releases. Lk re­
leased, releases the O, 1, 2, 4 or 7 
channel relay which in turn releases RA. 
RA releases the steering relay for the 
digit just registered. The register and 
the receiver are now ready for the next 
digit. 

4.14 The single frequency pulse con-
dition is handled in this manner 

to allow register steering on one fre­
quency so that the marker can be called 
in a normal manner. The marker then has 
a chance to detect the condition as a 
one-out-of-five registration. If the 
steering circuit did not advance, the 
next digit would be recorded in the same 
digit register and the start pulse would 
ultimately appear in the wrong position 
and the no operator error relay NOE usu­
ally would not operate. Accordingly, 
the marker would be given a reorder in­
dication and would never check for a 
false registration. 

LAS'!:' DIGI'l' AND MARKER START 

4.15 Two start pulse or end steering re-
layi STS and STSl are provided in 

the positions beyond the last equipped 
digit steering relay. The STS and STSl 
relays serve to recycle the receiver 
dfter the last digit and to provide the 
end seven signal to the marker in case 
register receives a full complement of 
clic_rits. 

4.16 If a full complement of digits is 
received before the start signal, 

the STS relay will be operated in pre­
paration for the start pulse when the last 
digit is recorded. Assume, for example, 
that five digit registers A to E are pro­
vided, then STS will be wired to operate 
in place of FS and will operate when the 
E digit is recorded. When the start sig­
nal consisting of the frequencies 7 and 10 
is received in the sixth or F position, 
the receiver grounds leads 7 and 10. The 
7 lead is not used in this case but the 
TEN relay will operate from the ground 
on the 10 lead. Receiver relay CK2 op­
erates with the receiver channel relays 
and operates relays 2CK and RA. RA in 
turn operates STSl which opens the J and 
L leads to release the receiver channel 
relays, When the start signal ends, RA 
releases, releasing S'l'S and causing the 
operation the marker start relay MST. 
The release of S'l'S grounds the F7 lead 
to the marker. 

4.17 If the start pulse is received in 
the position of the last equipped 

digit register, the STS relay functions 
only to open the J and L leads. Assume 
that the start signal is received in the 
fifth or E position in a five digit reg­
ister. The ground on the 10 lead will 
operate the TEN relay and the ground on 
the 7 lead will operate E7 relay, which 
grounds the E7 lead to the marker. Ground 
on lead H from the receiver operates 2CK 
and ground from the receiver on the S 
lead operates lli\ which in turn operates 
STS. Operation of STS opens the J and 
L leads to cause release of the receiver 
channel relays. RA releases causing the 
marker to be started. Since STS ~sop­
erated, the F7 lead is not grounded. 

4.18 If the start signal is received 
ahead of the last equipped digit 

position, the operation is as described 
except that STS does 11ot operate. In this 
case the steering relay in position one 
beyond the L..1st di,Jit reyistereu will op­
erate, its only function being to open 
the J and L leads. 

5. OPERATOR ERRORS 

NO OPERATOR ERROR RELAY 

5.01 A no operator error relay NOE is 
provided so that the circuit can 

check the number of digits registered 
against the number required on each class 
of trunk. This provision is made so that 
all possible calls with an inopera~ivu 
number of digits due to an 01-~rc1tur atlcliny 
or deleting digits in error will be de­
tected in the register and cause a reorder 
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request from the marker rather than have 
the marker detect the trouble and cause 
a trouble record to be made. NOE can be 
arranged to operate when exact numbers 
of digits followed by a start pulse are 
registered or when minimum numbers of 
digits are registered. The marker start 
relay MST circuit is wired through a 
transfer contact of the NOE relay so that 
with NOE normal, the reorder relay RO will 
operate in place of MST. When NOE op­
erates, the operate path of RO is opened 
and MST will operate after operation of 
TEN and the release of RA. The call thus 
proceeds in a normal manner. If NOE 
fails to operate, RO will operate after 
the operation of relay TEN and the re­
lease of relay RA. RO operating will call 
in the marker with a reorder indication. 

FOUR AND FIVE DIGIT AND NTAN CLASSES 

A. Exact Number of Digits 

5.02 A cross-connection between terminal 
OE and terminal XCT arranges the 

register to receive pulses from a four 
or five digit class of trunk on an exact 
number of digits basis. With this arrange­
ment, relay NOE operates when the exact 
number of digits and a start pulse are 
recorded, 

5.03 The four digit trunk class relays 
OA, OB, and PCR are wired so that 

the start pulse Must be in the fifth or 
E position for the NOE relay to operate. 
Assuming an OA class of call, NOE will 
operate from contacts of the operated 
relays TEN, OA, ES, RA, and CK whenever 
the start pulse occurs in the fifth po­
sition. NOE locks and When RA releases 
at the end of the start pulse MST operates. 

S.04 If the start pulse is trunsmitted 
before or after the fifth position, 

NOE will not operate and the release of 
RA after the start pulse is received will 
cause the operation of RO instead of MST. 

5.05 For the AB and ABS trunk classes, 
terminal SDG is cross-connected to 

terminal FS or to terminal STS so that 
the start pulse must be received in the 
sixth position for NOE to operate. 

5.06 The NTAN class will be connected 
for five, six or seven digits de­

pending on the number of digits of the 
office code. 
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5.07 A cross-connection between terminals 
NED and RO will arrange the reg­

ister to connect to a marker immediately 
with a reorder indication if more digits 
than the register is equipped to handle 
are received. This connection connects 
the O, 1, 2, and 4 leads to the RO relay 
winding so that if any signal other than 
the 7 is received in the start pulse STS 
digit position RO will operate. no causes 
operation of MST. 

5.08 For example, assume the register is 
esuipped for five digits. When the 

fifth digit is received STS operates. Then 
at the end of the digit RA releases to re­
lease ES. If another digit is received a 
ground will appear on one of the leads 
O, 1, 2, or 4 to cause operation of RO. 

B. Station Digit Permitted 

5.09 Some subscribers in a manual office 
may be assiqned numbers which in-­

elude a station digit. Where a ~utuver 
to a No. 5 crossbar office eliminates the 
station digit, these subscribers are 
assigned new numbers having no station 
diqit. 

5.10 In these cases it may be desirable 
during the period following cut­

over to permit anyone dialing the old 
number to reach an intercept operator and 
be informed as to the new number rather 
than be routed to reorder by the operator 
error features. 

5.11 This is accomplished by permitting 
the marker to be connected to in 

the usual manner even though an extra 
digit is registered. For this use the 
terminal OE is cross-connccLcid Lo Ll,r·­
minal MlN so that NOE will operate on a 
minimum number of digits basis. 

5.12 This situation also requires the 
terminal RO to be connected to the 

one extra digit terminal OEU to take care 
of cases where the extra digit would be 
in a position one beyond the last equipped 
digit register position. 

5.13 The station digit is recorded, if 
the register is e,1uipped to handle 

at least one more than the expected num­
ber of digits. If the register is not 
so eyuipped, the station digit is not 
recorded. 

... 
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5.14 For example, assume an AB class of 
call with terminal STS cross-connected 

to terminal SDG in a register equipped to 
handle only five digits. Then, after the 
fifth digit is recorded and RA has oper­
ated, STS operates. With OE connected to 
MIN, NOE operates from contacts of the 
relays AB, STS, RA and CK operated. With 
RO connected to OED, RO will not operate 
on the station digit output leads since 
STSl is not operated. 

5.15 When the station digit is received, 
it is not recorded. The receiver 

recycles when STSl operates, opening the 
J and L leads. The subsequent release 
of STS closes the J and L leads and the 
register is ready to receive the start 
pulse. 

5.lG When the start pulse is received, 
relay TEN operates to open the J 

.:i.nd L leads. At the end of the receiver 
cycle, RA releases. MST then operates 
from cont;1cts of the relays Rl\ and CJ<2 
ll' i ,_,,\sed and reL1ys 'l'J-:N dnd NOE opvra ted. 
The operation of MST results in a connection 
to the marker. 

1!1\.RIABLE :,IGIT CLASSES 

C. PCD and PCDl Classes 

5.17 For the PCD or PCDl class the NOE 
relay can be arranged to operate 

when an exact number of digits and a 
start signal are received or when a mini­
mum number of digits is received. 

5.18 If the NOE relay is to operate when 
an exact number of digits and a 

start pulse are received, the XCT ter­
minal is connected by the operated ~CD 
or PClll relay to the -s terminal associ­
~ted with the steering relay one beyond 
the s~eering relay for the last digit. 
[f we ~ssume a PCD class call, trans-
1,ii'ctin<J exactly six digits, we would cross­
,'.onnect terr.tinal PD2 to XCT and terminal 
±'Dl to (;S. When the start pulse is re­
ceived in the seventh or G position NOE 
will operate through front contacts of 
TEU, PCD, GS, RA and CK. 

5.19 If the NOE relay is to operate when 
a minimum number of digits and a 

start pulse are received, the MIN punch­
ing is connected by the operated PCD or 
PCDl relay to the -s terminal associated 
wit~ the steering relay one beyond the 
stcer~ng relay for the last digit of the 

call with the minimum number of digits. 
If, for example, NOE is required to op­
erate when a minimum of six digits are 
received on a PCD class call, terminal 
PD2 would be connected to MIN and terminal 
PDl to GS. With this connection NOE will 
operate through front contacts of PCD, 
GS, RA and CK when the seventh, either a 
digit or a start pulse is received. 

D. TOLl-4, TAN, TANl, CAMAO, and 
CAMAl Classes 

5.20 For the TOL, TAN, and CAMA trunks 
classes provision has been made so 

that for a given class, NOE can be re­
quired to operate when any one of as many 
as three exact number of digits followed 
by a start pulse is required. If two or 
less exact number of digits are used as 
a condition for operating NOE, then a 
minimum number can also be used. The 
exact number of digits must always be lower 
than the minimum number of digits because 
once the minimum n11mbcl'.' is reuched NUl: is 
opcrutcd clusi nq the puth i,n M:;•1·. 

5.21 Assume, for example that there are 
TOL class trunks over which three, 

four, seven or ten disits are transmitted. 
The TOL relay is provided with three con­
tacts which can be cross-connected on one 
side to the terminals associated with the 
steering relays and on the other side to 
the XCT or MIN terminals. In this case, 
since there are four ~ossible numbers of 
digits and sinte only three exact num-
bers can be accommodated, cross-connections 
would be made for two exact numbers, three 
and four, and a minimum number seven. 
These would be as follows: 

For the J TLl connects to DS 
Digit Call TL2 connects to XCT 

For the 4 TL3 connects to ES 
Digit Call TL4 connects to XC'I' 

For the 7 TLS connects to HS 
Digit Call TLG connects to MIN 

Thus NOE would be arranged to operate when 
exactly three digits followed by a start 
pulse, exactly four digits followed by a 
start pulse or a minimum of seven digits 
and a start pulse are received. 

5.22 If either three digits and a start 
pulse or four digits and a start 

pulse were registered, relay NOE would be 
operated through front contacts of rela¥S 
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TEN, TAN, OS or ES, RA, and CK. If a 
signal, either a digit or a start pulse, 
is received in the eighth position NOE 
would be operated through front contacts 
of TAN, HS, RA, and CK. 

SECOND KEY PULSE SIGNAL 

5.23 If a second key pulse signal con-
sisting of the frequencies two and 

ten is received, the TEN relay will be 
operated from ground on the 10 lead and 
the ground on the 2 lead will cause 
operation of the RO relay provided NOE 
had already been operated. If NOE had 
not been operated, the operation of TEN 
will cause operation of RO. RO causes 
the marker to be started with a reorder 
indication. 

SIMULTANEOUS OPERATION OF TWO KEYS 

5,24 Simultaneous operation of two key-
set keys at the switchboard re­

sults in the operation of thrmi or foui: 
or no receiver channel reluys. If no 
channel relays are operated, the error 
may be detected as any insufficient 
digit error. 

5.25 Three or more channel relays in op-
erating cause operation of receiver 

relay CK3. CK3 ground lead RO to op­
erate relay RO which causes a marker to 
be started for reorder routing. 

6. CODE TREATMENTS 

NPA AND NONAREA CODES ON TOL, TAN, AND 
CAMA TRUNKS 

6.01 Registers arranged to handle traf-
fic over CAMAO, 1, 'l'AN, 1, TOL, and 

!ffi\N trunk classes can also' be arranged 
to serve numbering plan area (NPA) codes 
i~ which NXX codes may be used for both 
NPA and nonarea codes. 

A. NPA Codes 

6.02 Codes having ten digits with a 
start signal in the eleventh po­

sition and where the A digit is other 
than O or 1, are considered NPA codes. 
When such a code is received, relay STll 
operates after the start signal is de­
tected and shifts the translation lead 
to the marker from LT £0 TT to request 
area code translation. 

SE:CTION II 
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B. NPA Information Code (Mfr Disc.) 

6.03 When the code NPA-411 is registered 
in the A-F digit positions, re­

spectively, and a start signal is received 
in the G position, relay A411 operates and 
shifts ground from the LT to Xll trans­
lation lead. The marker recognizes this 
signal as a request for translation of 
an area information code. 

6.04 A series arrangement of contacts of 
the D, E, and F registers are in­

cluded in the operate path of A411. 'l'hese 
contacts DO, 4, EO, 1, and FO, 1, are i­
solated from ground by front contacts of 
the MSTA relay. When the di0it::, 4-1-1 
are received in those registers and re­
lay TEN operates from the start signal in 
the G position, a path is completed to 
operate the A411 relay. Followin~ the 
marker start, relay MSTA operates from 
TCl and breaks the series connection be­
tween the D, L'., and F registers. J.IS'l'A 
.:tJ i_;o <Jrounds u11c siJ,s of the IJ-, L , c1nc.l 
F- cont.:tcts to allow lransfl~r of Ll,(,se 
digits to the marker. 

C. Nonarea Codes 

6.05 Codes with a O or 1 in the A position 
are considered nonarea codes. Re­

lays SAO and SAl are used to detect such 
codes. Both relays operate when the cligit 
4, 5, 7, or 8 is received as the A digit, 
and both remain normal when the A digit 
is 2, 3, 6, or 9. SAO operates when A 
is O and SAl operates when A is 1. If 
either relay cperates alone, the operate 
circuits of the A411 and STll relays are 
opened. With both A411 and STll unoper­
ated, ground is connected to lead LT 
regardless of the number of digits. If 
~,AO and · SAl both oper.1 te or both n,m<.1 i11 
normal, the or.-,erate paths of A411 and S'l'll 
are not opened and one or the other can 
operate as previously described. 

G.06 SAO and SAl are both prevented from 
operating when the digit 2, 3, 6, or 

9 is received in the A position since the 
receipt of frequency 2 in these digits op­
erates relay A2 which grounds the re­
sistance battery to SAO and SAl. 

ONE-ON:r: PREFIX CODES (A&M ONLY) 

A. A Digit Register 

.. 

f 

~ • 

"I 



• 
• 
• 

f 

• 

• 

• 
,. 

• • 
• 

CD-26042-01 - ISSUE 5D - SECTION II 

6.07 The A digit register of Fig. 5 is 
provided when tandem trunks receive 

one-one area directing codes or one-one 
ser~ice codes. The register is arranged 
so t~at the locking circuit of the AO and 
Al relays is through a front contact of 
one of the A2, A4, or A7 relays or 
through a back contact of the tandem 
class relay. This prevents an initial 
"one" from being recorded as the A digit 
on a tandem class call. When one-one 
prefix codes are not used, Fig. 4 with 
a reed type A digit register is provided. 

B. Prefix Counter 

S.08 Fig. 5 is provided with a prefix 
counter, consisting of relays llA 

~nd llB, to record the one-one of the 
,,re,, directing code or of the service 
:ode on tandem class calls. When the 
,~cciver detects an initial digit of 
'one", the AO and Al relays operate over 
_heir respective leads but do not lock 
c,ince TA."! is operated and A2, A4, and A7 
, 1·e not operated. Relay llA operates 

'. :1r.ou,;h rciake contacts of AO, Al, TAN and 
J to the ON relay ground. llA leeks 

,'1rouncl the AO and Al contacts so that, 
~1en these relays release, llA will hold 

..'..i.n.•ctly to RA. llA also locks through 
, buck cont-::ict of llB to insure the op­
,r~tion o[ 11B. llA operates 11B which 
,u~~s and switches the translator lead 
rr0~ LT to 11 so that the marker will use 
t:lle translator for one-one prefix codes. 
11~ <llso opens the J and L leads to release 
receiver relay LK which in turn releases 
-:r:2 and the channel relays. Release of 
•he channel relays releases AO and Al. 
,\l tlie end of the pulse RA releases to 
release llA. llA recloses the J and L 
leaC and the receiver is ready for the 
,,ext diqit. 

~.09 A second or subsequent one will op­
erate llA in a similar manner and 

its opera' ion will serve to recycle the 
rect;i ver. 

G.10 The first digit received other than 
a "one" will be locked through 

front contacts of A2, A4, or 7 and the 
register will operate the B digit steer­
in0 relay through front contacts of A2, 
A4, or A7, TAN and RA to the ON relay 
ground . 

6.11 A special "TAN" lead is run to the 
automatic monitor, register, and 

sender test circuit to inform the monitor 
on a monitored call that the ones should be 
n~c,,rclcd nn the prefix counter. 'I'his lead is 
not useJ where the register handles inter­
changeaLl~ codes because the register will 
no longer be required to translate prefix ones 
(exaITvle: one-one foreign area and llN service 
codes) but will be required to register all 
,)n(,:; 111 t il,, /\ po'.;j Lion. 

C. Initial Digit "One" as the A Digit 

6.12 If Fig. 5 is provided and the reg-· 
ister serves a trunk other than a 

tandem class, relay TAN will be normal 
and any digit can be registered in the A 
position. If an initial digit "one" is 
received, relay AO and Al will operate 
and lock through back contacts of TAN. 
Steering relay BS will also operate 
through a back contact of TAN. 

SPECIAL CODES 

6.13 Since the multifrequency register 
always receives a start signal 

after the last digit, it needs no other 
facilities for determining when to op­
erate the marker start relay. This being 
the case, any type of code (or number) may 
be used over any class of trunk with the 
exception of the following. 

6.14 On toll trunks, various codes may be 
used such as lXl for toll service 

codes, llX(X) (X) for 'l'X, lXX and UXX for 
toll tributary codes and XlX or XOX for 
area codes. Therefore, the 11 prefix can­
not be used as an area directing code on 
toll trunks . 

6.15 On five digit tandew trunks wired 
for the FVD translator, one-one 

prefix codes cannot be used because the 
single code digit may be a one. 

7. TRUNK CUT-THROUGH 

7.01 When the start pulse has been re-
corded, the marker start relay MST 

operates. However, before the marker can 
be seized it is necessary to transfer 
supervision back to the trunk in order to 
provide a holdinq circuit for the line 
link and trunk link switches which the 
marker will operate. Therefore, relay 
MST opens the tip and ring leads and sig­
nals the trunk over lead D to take 
supervisory control. A differential re­
lay TCl is used in the D lead to permit 
operatin~ a trunk relay and then check­
ing that it operates, over a single lead. 

7. 02 Lead•--.D is connected in the trunk 
thrmajh the windin9 of trunk relay 

D to battery and in the register tl1rou<J;1 
the secondary winding of relay TCl to 
battery. To operate the trunk relay, 
ground is connected from a front contact 
of relay MST through the low resistance 
primary winding of TCl to the D lead. 
The trunk relay operates but the TC] does 
not operate uccausc its twu windin,1:,; .in.1 

energized in opposite directions. When 
the trunk relay operates, the trunk super­
visory relay A operates over the trunk 
conductors, and in turn connects 9round 
to the D lead. This ground holds the 
D relay ,in,1 short -L'ircui ts L11,: 1,Jw 
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resistance winding of TCl allowing the 
secondary winding to become effective 
so that TCl operates. TCl operates re-
lay TC2 which locks and starts a connection 
to the marker. 

8. CONNECTION WITH MARKER 

1-1'.ARKER STAR'!.' 

8.01 The operation of relay TC2 connects 
battery to the start lead ST and 

the connector battery supply lead CBS 
to the incoming register marker connector 
circuit. It also grounds timing lead TM 
to start the connector timer. The con­
nector responds by connecting the reg­
ister to an idle marker by about 100 leads. 

GENERAL 

8.02 Information transferred to the 
marker consists of class of trunk, 

trunk link frame number, trunk number 
(if any), all digits which were received, 

and an end signal consisting of a ground 
on the 7 lead of the next digit beyond 
the last digit received. The marker 
expects grounds on two of the five leads 
for each digit registered and a single 
ground on the -7 lead off the next digit. 
This permits the marker to check that no 
digits were missed entirely. The marker 
will use this information to set up the 
call either directly through the trunk 
link and line link frames to a subscriber, 
or through the line link and trunk link 
frames to an outgoing trunk with con-
trol by an outgoing sender, or, on a 
pulse conversion call, through lhe vulse 
conversion trunk with control by a dial 
pulse or revertive pulse sender. The 
number recorded on the digit registers and 
the trunk number are transferred to the 
marKer on a two-out-of-five basis. 

TRUNK CLASS INFORMATION 

8.03 one lead between the link and the 
register is used per class of trunk, 

but this lead is required to convey three 
items of information. These are class of 
c~ll, translator to be used in the marker 
t0 interpret the received digits correctly 
and the type of marker to be used. This 
information is outlined on following page. 
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A. Class of Call 

8.04 On the older vintage markers up to 
seven classes of call were used as 

follows: 

INC Incoming or terminating only, with 
the trunk appearing on the trunk 
link frame only. 

TAN Tandem: With trunk appearing on 
both trunk link and line link 
frame: local service treatment of 
certain codes. 

TANl Tandem: With trur,k appear in,J on 
both trunk link and line link frames 
with local service treatment of 
codes but on which screening and 
restricting of certain codes are 
to be applied by the marker. 

TOL Toll: With trunk appearing on both 
trunk link and line link frames; 
toll service treatment of certain 
codes. 

PCD Pulse conversion cJj ;;l: I11£ocrns the 
marker that an outgoing clial pulse 
sender of the first qroup, if more 
than one group is providt..:J, must be 
selected. 

PCDl Pulse conversion dial: Informs the 
marker that an outgoing dial puls~ 
sender in a second group of senders 
must be selected. 

PCH Pulse conversion revertiVL': lnfurms 
the marker tha L an out<3uin0 re­
vertive sender must be scl,?cted. 

8.05 On later markers three adJitional 
tandem leads TAN2-4 were ddJcd mak­

ing a total of ten class leads. 'h,esc 
were then increased to twenty by addin~ 
the TCA and TCB multipliers. 

8.06 With the increase in the nun~er of 
class leads the flexibility was also 

expanded so that the leads could be useJ 
for purposes other tlian those describec: 
above. 

B. Translator to Be Used 

• 
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OA 
or 
OB 

FVD 

Office A or Office B. No code trans­
mitted: four numerical digits for 
subscribers in office A or office B 
respectively. 

Five Digit. Indicates that acer­
tain one-digit translator is to be 
used. On INC class, the one-digit 
may be used to distinguish between 
the various divisions of numbers 
in a numbers series. On TAN class, 
it indicates that only one digit of 
two or three digit local area office 
codes is transmitted over the trunk. 

LT Local Translator. With ZN option 
this lead indicates that the full 
code translator for the home area 
is to be used with ZO option this 
translator lead indicates a nonarea 
code. 

11 One-One. When one-one foreign area 
directing codes are used and a 11 
prefix is received on a tandem 
trunk the translator indicator is 
changed from LT to 11 as an indi­
cation that the call is to be di­
rected to the foreign numbering area. 

TT lvith ZN option this lead indicates 
that a toll translator was to be 
used. With ZO option this lead 
indicates that the code is an area 
code. 

Xll Indicates that an NPA-411 infor­
mation code has been received in 
the register. 

LT3 Indicates that the incoming trunk 
is serving a private network which 
requires the use of the route trans­
lator. 

c' Marker to Be Used 

SPL Indicates that a special marker must 
be used to handle the no-test, no­
hunt or test desk requirements of 
the trunk. This signal has no 
counterpart for nonspecial trunks; 
the signal is present for special 
trunks and absent for nonspecial 
trunks. 

The above information is summarized 
in the paragraph on Trunk Class 
Registration . 

TRUNK LINK FRAME 

8.07 The trunk link frame number is 
transferred to the marker on a tens 

and units basis. The tens digit is on a 
one-out-of-two basis and the units diyit 
is on a two-out-of-five basis . 

MARKER RELEASE 

8.08 When the marker completes its func-
tions it grounds the marker re­

lease lead MRL, operating relay MRL • 
If the marker encounters trouble, it sends 
a trouble release signal to the connector, 
which disconnects from that marker and 
selects a second marker, usually a dif­
ferent one, in an effort to complete the 
call. If the second marker also fails, 
it grounds lead BT (so called because 
it is used to tell originating registers 
to give busy tone to the calling party). 
The ground on lead BT operates the reg­
ister trouble release relay 'l'RL. 

9. RELEASE OF REGISTER 

9.01 The operation of relay MRL or TRL 
is a signal that the register should 

release. Relay MRL or TRL locks to relay 
TC2 and opens leads ST and TM to the 
connector. This releases the connector 
and the marker. MRL or TRL closes a local 
holding circuit for relays RB and RBl and 
releases relay ON. ON releases the reg­
ister link hold magnet and relays H, DCK, 
and ONl. ONl releases the trunk frame 
number, class, and trunk number relays 
and relay CK, which releases relay TEN, 
and this releases relay MST. When CK and 
MST have released, relay TC2 releases to 
release relays MRL or TRL, RB, and RBl and 
the link circuit register busy relays in 
turn, thereby making the register avail­
able for reselection. The release of ON 
and ONl opens the vc1rious off-normal 
ground leads, releasing all other operated 
relays. 

10. LINK TIMING 

10.01 Since the link circuit contains no 
timing feature and since a link 

failure would block calls from numerous 
incoming trunks, the register is arranged 
to time for completion of link functions 
and to cause a marker connection and re­
lease of the register if they are not com­
pleted within 325 milliseconds nominal. 

SECTION II 
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'I'iming is accomplished with the link re­
lease tube LR, relay LR and the associ­
ated capacitor-resistor network. 

10.02 The LR tube has characteristics 
such that no current will pass be­

tween terminals No. 2 and No. 4 unless 
the gas is ionized and the 130-volt po­
tential across these terminals is in­
sufficient to cause ionization. The gas 
will ionize if 72 volts nominal is con­
nected across terminals No. 1 and No. 4. 
When ionization occurs, current will flow 
between terminals No. 2 and No. 4 with 
a voltage drop of approximately 75 volts. 
The voltage across terminals No. 1 and 
No. 4 is equal to that of the capacitor 
LR and this is controlled in time by the 
size of the charging resistor LR3 and 
the size of the capacitor LR. These are 
chosen to give a time of 245 minimum, 
325 nominal and 500 maximum milliseconds 
for operation of relay LR. Capacitor LR 
is normally discharged by the connection 
of the LR2 resistor shunt through back 
contacts of ON. When ON operates at the 
start of the link functions, this shunt 
is removed and the grounded winding of 
relay LR is connected to the capacitor 
and to terminal No. 4. The capacitor 
starts to charge through resistor LR3 to 
the 130-volt source. If the link functions 
are completed satisfactorily, RLK op­
erates to reconnect the discharge path 
to prevent further charging and consequent 
operation of the timer. 

10.03 If some trouble prevents the com-
pletion of the link functions, RLK 

will not operate and the capacitor LR will 
charge sufficiently to cause the gas to 
ionize and cause operation of relay LR on 
a circuit from the 130-volt source, 
through tube terminals 2 and 4, front 
contact of ON and the winding of relay LR 
to ground. LR locks to 130 volts through 
resistor LR4 which is low enough in re­
sistance to reduce the voltage on the 
tube below the sustaining value, thus de­
ionizing the tube to conserve its life. 
LR also operates MST and grounds lead D 
toward the trunk. This operates relay 
TCl and simultaneously operates the cut­
through relay Din the trunk, if the 
crosspoints have been closed. Relay TCl 
operates TC2 which calls in the marker. 

10.04 LR grounds the LR lead to the marker 
connector so that the marker can 

take appropriate action. The DCK relay, 
if operated, indicating that a link cross­
point has been closed and that no double 
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connection exists, grounds the DCK lead 
to the marker connector. If the marker 
receives the DCK ground and the LR ground, 
it will attempt to condition the trunk 
for reorder. When the marker has made 
the proper disposition of the call, it 
usually operates the register trouble 
release relay TRL although in some cases 
it may operate the regular release relay 
MRL. The operation of either ·rRL or MRL 
will release the marker and the ON relay 
followed by the release of all operated 
relays. RLK is operated by either TRL 
or MRL to simulate a release check so 
as to free the link. TRL opens the link 
select magnet path and the link held mag­
net path to cause the early release of 
these magnets on the majority of the calls 
when TRL operates. If the trunk cut­
through relay D has operated from lead 
Dover the crosspoints, the trunk will 
hold until the call is abandoned. If 
The D relay could not operate because of 
the trouble, the trunk will again start 
for a register. 

11. REGIS'I'ER TIMING 

11.01 A period of 25 seconds nominal is 
allowed for all digits to be re­

corded. If relay MST does not operate 
within this interval, after register 
seizure, the register will time out and 
call in a marker for a reorder connection. 
Once MST has operated, a second period 
of 25 seconds nominal is allowed for com­
pletion of the marker functions and reg­
ister release. If the register does not 
release within this interval, an abandoned 
call is simulated in an attempt to re­
lease the register. In case the register 
fails to release, the office alarm is 
brought in. 

11.02 The overall timing in the register 
is accomplished by relay TM, tube 

TM and the associated resistor-capacitor 
network. Tube TM has characteristics 
such that no current will pass between ter­
minals No. 2 and 4 unless the gas is 
ionized and the 130-volt potential across 
these terminals is insufficient to cause 
ionization. The gds will ionize, however, 
if 72 volts nominal, is applied across 
the No. 1 and No. 4 terminals, and cur­
rent will then flow between terminals 
No. 2 and No. 4 with a voltage drop of 75 
nominal. The voltage across the No. 1 
and No. 4 terminals is equal to that across 
the TM capacitor and this is controlled 
in time by the value of the capacitor and 
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the value of the charging resistor TM3. 
These are chosen to give a time of 19.6 
minimum, 25 nominal and 37 maximum sec­
onds delay in the operation of relay TM. 

11.03 Capacitor TM is normally discharged 
by a circuit through resistor TM2 

and a back contact of relay ON. When ON 
operates at the beginning of a call, it 
opens the capacitor discharge path and 
substitutes a charging path from 130-volt 
source through resistor TM3, capacitor 
TM, front contact of relay ON, back con­
tact of MS'l' and the winding of the TM re­
lay to ground. This circuit will charge 
the capacitor to 72 volts in about 25 
seconds and since the capacitor is con­
nected across the tube control gap, ter­
minals No. 1 and No. 4, this voltage 
causes the gas to ionize. This causes 
operation of TM from the 130-volt source, 
throuah tube terminals No. 2 and No. 4, 
front contact of ON, back contact of MST 
and winding of TM to ground. The TMl 
resistor is provided for preventing an 
excessive amount of current in the con­
trol qar•-

ll. D4 The timer is recycled when relay 
MST operates. When MST operates, 

the TM relay winding is disconnected from 
the capacitor and the discharge circuit 
is connected across the capacitor through 
a front contact of relay TMl which was 
operated at the beginning of the call by 
Lhe ON relay. TMl is released when MST 
o~erates, but is sufficiently slow re­
lease to allow time to discharge capacitor 
NI. When TMl releases, it opens the dis­
·harge circuit and reconnects the TM re­
lay winding for another timing cycle. 

11.05 If the timer operates before relay 
MST operates, it operates relay TM. 

'.','.! 9rounds lead LP to light the time-
out lamp for the register at the master 
test frame, grounds lead ALM to start an 
office alarm timing circuit, locks through 
resistor TM4, which is low enough in re­
sistance to shunt and extinguish the tube, 
and operates reorder relay RO. RO locks 
and operates marker start relay MST. 
MST grounds lead D to the trunk through 
a winding of relay TCl. The trunk re-
lay D operates and connects direct ground 
to lead D, operating relay TCl. TCl 

operates relay TC2, calling in a marker. 
Since relay RO is operated, the marker 
finds ground on lead RO and no ground 
on the class of translator leads; there­
fore it sets the trunk in the reorder 
or overflow position. The operation of 
MS'r also releases reldys 'l.'1-1 and TMl and 
recycles the timer. 

11.06 If the TM timer operates after re-
lay MST has operated, relay TM op­

erates. With MST operated, TH opens the 
circuit to the supervisory rel<ly SH, al­
lowing it to release to cause operation 
of MRL to effect the release of the reg­
ister. 

12. ABANDONED CALLS 

12.01 The calling party may release the 
register at any time after the 

start pulsing tip and ring polarity re­
versal has been transmitteJ by the reg­
ister. Supervision is under control of 
relay SR which in turn is controlled by 
relays A and TCl. An abandoned ccill is 
recognized by the release of rcliJy SH, 
which may occur at various ti11ics as 
described in the following paragraphs. 

12.02 When the register is seized, relay 
SR operates on a circuit through 

back contacts of relays TM and RV to 
ground at relay ON. \·,hen RV operates to 
reverse the polarity on the tip and ring 
leads it opens this circuit, but relay 
A should operate to establish a parallel 
holding circuit for SR. Should the call­
ing party disconnect, relay A will not 
operate or will release if operated, 
causing the release of relay SR. 

12. 03 When relay MS'l' operates, it re-
leases relay A. However, MST also 

operates the cut-through relay in the trunk 
over the D lead. This relay connects 
the trunk supervisory relay to the tip 
and ring leads causing it to operate and 
this grounds lead D operating TCl. TCl 
closes a new holding circuit for SR through 
a back contact of TM. In order to prevent 
SR from releasing before TCl operates, a 
path is provided to hold SR through series 
front contacts of relays TMl and MST. The 
operation of MS'l' releases TMl which i.s 
sufficiently slow release to hold relay 
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SR until TCl operates. If the calling 
party abandons after this stage, the 
trunk supervisory relay•will release, re­
leasing relay TCl which will release re­
lay SR. 

12.04 When SR releases from any of the 
above causes, it operates MRL from 

ground on a front contact of relay RV. 
MRL releases the register. 

13. TRUNK TEST. CALLS 

13.01 When the trunk test circuit is con-
nected to an incoming trunk by 

means of the test jack, special tests may 
be r:1ade on which the register is required 
to connect to a marker without waiting 
for any digits to be keyed. The signal 
for this condition is ground through the 
sleeve of the test jack in the trunk cir­
cuit and over lead D to the register. 
The register TCl and TC2 relays operate, 
causing a marker to be called. Lead TST 
is grounded toward the marker by back 
contacts of relay MST as dn indication 
that the call is a test call. 

14. TRAFFIC REGISTERS 

14.01 The group busy lead GB to the 
traffic register circuit is grounded 

whenever all registers of a group are 
busy. This lead is controlled by a 
chain circuit through series front con­
tacts of the register RB relays for all 
registers in the group. 

14.02 On TOL class calls, a signal is 
transmitted to the traffic register cir­
cuit whenever the register timer TM times 
out before the marker start relay is op­
erated. If the AS steering relay is op­
erated, indicating a permanent signal 
condition, ground will be momentarily 
connected to the PS lead. If the AS 
steering relay is released, indicating 
that some digits have been registered, 
qround will momentarily be connected to 
the PD lead. 

14.03 The TMl, TOL, and AS relays are op-
erated when the register is seized. 

If the TM relay operates before pulsing 
starts, the ground is connected through 
front contacts of these relays to the 
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PS lead as a toll call permanent signal 
indication tc the traffic register cir­
cuit. The operation of the TM relay will 
also cause the RO relay to operate, which 
in turn will cause the MST relay to op­
erate. Operation of the MST relay will 
cause the TM relay to release so that 
ground will be supplied on the PS lead 
during the operatinq time of the r:o and 
MST relays and the relt:?.:ise time o( the 
•rM relay. 

14.04 After the fjrst digit has bc~n re-
ceived, the TMl and TOL relays re­

main operated but the AS relay will re­
lease. The operation of the TM relay 
under this condition will connect a grounti 
through the front contacts of the TMl and 
TOL relays and the back contact of the AS 
relay to the PD lead, as a toll call 
partial dial signal to the traffic reg­
ister circuit. Ground will be applied 
to the PD lead during the operating time 
of RO and MST and the, release time of 'l'M. 

14.05 After a compleL'--' rc'LJistration ha~ 
been received, the HST reldy is 01r 

erated, causing the 'l'Ml relay to release. 
Consequently, should the '1'M relay op­
erate after pulsing is completed, neither 
the PS nor the PD lead will be grounded 
since the TMl relay opens this circuit. 

15. TEST AND MONITOR CALLS 

REGISTER TEST CIRCUIT 

15.05 If the re<:Jister functions with an 
incoming register test circuit, 

the M relay of Fig. 9 wil] be provided. 
This is a low cost test circuit and is 
used for testing the register and asscci­
ated receiver. The M relay is operated 
over lead M by ground from the register 
test circuit. M locks to lea~ ML. The 
operation of '.·1 relay makes the n-,gister 
busy to service calls by operating the 
relay Ma and connects the following lead~ 
through to the incoming rc,gisl:t'r tL'st 
circuit. 

H 

MON 

Indicates to the register test 
circuit thdt the register is uff­
normal. 

Indicates to the marker that the 
call is a test call. 

• 
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N 

RP 

Permits the test circuit to in­
crease the sensitivity of the MF 
signal receiver on certain tests. 

Permits the register test circuit 
access to the register link so that 
it may originate a call through a 
test trunk. 

AUTOMATIC MONITOR REGISTER AND SENDER 
TEST CIRCUIT 

15.02 If the register functions with an 
automatic monitor register and 

sender test circuit, abbreviated monitor, 
the :1 relay of Fig. 10 will be provided. 
This circuit provides for monitoring on 
service calls and for originating test 
calls to check the operations of the reg­
ister and associated receiver. The M 
relay is operated by battery on the RS 
lead and ground on the M lead from the 
monitor. Operation of the M relay con­
nects the following leads through to 
the monitor circuit. 

'I' Connect the monitor circuit to the 
tip and ring leads of the register 
so that a check of the number 
pulsed <.:;in be made on monitored 
calls. 

RG 
FR 
CN 

MON 

TAN 

Are used for indicating the position 
of the register in its marker con­
nector, the frame on which the 
marker connector is located and the 
position of the marker connector 
on that frame respectively. 

For indicating to the marker that 
the call is a monitored or test 
call. 

Indicates to the monitor circuit 
that the call is of a tandem class 
for the LT translator. 

Indicates to the monitor circuit 
that the register is selecting a 
marker. 

H 

N 

Indicates to the monitor circuit 
that the register is off-normal 
and also used by the monitor to 
hold the register under certain 
conditions of failure to check. 

Permits the monitor circuit to in­
crease the sensitivity of the sig­
nal receiver on certain tests. 

MB Enables the monitor circuit to 
make the register appear busy to 
service calls . 

SENDER TEST CIRCUIT 

15.03 In offices where a sender test cir-
cuit is used for testing multifrequency 

senders and where, for reasons of economy, 
no separate multifrequency signal re-
ceiver is provided for use with this test 
circuit, the receiver permanently associ­
ated with one of the register circuits in 
the office can be borrowed. 'l'hc n_•gister 
associated with the receiver that can be 
borrowed is wired with options, so 
that, when a multifrequency sender test is 
to be made, the sender test circuit makes 
the register busy by operating relay MD 
and qivea; ilseJ f sole acc<.>ss lo lh,: re­
ceiver by oµcnin<_1 lt:.ids II, l{U, L, S, and 
10. 

16. TRAFFIC USAGE RECORDER CONNECTIONS 

16.01 The traffic usage recorder is used 
for measuring the time in use of the 

various circuits of the office. 

16.02 The register busy lead RB is con-
nected to the winding of the RB re­

lay dnd is grounded whenever the rc0-
ister is busy in service, by test, or made 
busy. 

16.03 The register busy for maintenance 
lead RBM is connected to the wind­

ing of the MB relay and is grounded when­
ever the register is made busy. This 
lead is also grounded whenever the cir­
cuit is being monitored or tested . 
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SECTION III - REFERENCE DATA 

1. WORKING LIMITS 

1.01 A Relay - AJ8 

Maximum External 
Circuit Loop 

6400 ohms 45V 
6800 ohms 48V 

Minimum Insulation 
Resistance 

30,000 ohms 45V 
30,000 ohms 48V 

1.02 Battery Voltages 

-48 to -50 
+125 to +135 

1.03 Maximum Resistance in the D lead 
from incoming register to incoming 

trunk - 10 ohms. 

2. FUNCTIONAL DESIGNATIONS 

2.01 The functional meanings of the 
designations of the operating 

elements of the register are given in 
the following list. 

RELAYS 

llA, 

2CK 

A 

A4ll 

A 2/5 

AB 

AS 

B 2/5 

BS 

C 2/5 

CK 

CLS 

CLT 

cs 

D 2/5 

DCK 

DS 

E 2/5 

11B ONE ONE Prefix (Foreign 
Area Directing Code) 

TWO CHECK 

LINE SUPERVISORY Relay 

Numbering Plan Area -
Information 

4 DIGIT REGIS'rER 

(Trunk Completing to) 
A and B OFFICES 

A DIGIT STEERING 

B DIGIT REGISTER 

B DIGIT STEERING 

C DIGIT REGISTER 

CLASS CHECK 

CLASS - SPECIAL MARKER 

CLASS TRANSFER 

C DIGIT STEERING 

D DIGIT REGISTER 

DOUBLE CONNECTION CHECK 

D DIGIT STEERING 

F: DIGI'l' REGISTER 

RELAYS 

ES 

F 2/5 

FGO, 1 

FS 

G 2/5 

GS 

H 

H 2/5 

HS 

J 2/5 

JS 

K 2/5 

KS 

L 2/5 

LR 

LS 

LT0-9 

LU 2/5 

LUT 

M 

MB 

MRL 

MST, MSTA 

NOE 

NTAN 

OA 

OB 

ON, ONl 
PCD, PCDl 

PCR 

RA 

- E DIGIT STEERING 

F DIGIT REGIS'l'ER 

FRAME GROUP (tens) 

F DIGIT S'l'EERING 

G DIGI'l' REGIS'l'ER 

G DIGIT STEERING 

HOLD MAGNET 

H DIGIT REGIS'I'ER 

H DIGI'I' STEERI:JG 

J DIGI'l' REGISTJ.;R 

J DIGIT STEERING 

K DIGI'I' REGIS'l'ER 

K DIGI'l' S'l'EERING 

L DIGIT REGISTER 

LINK RELEASE (troubl~) 

L DIGIT STEEUlNG 

LINK TENS DIGIT (Indi­
cates Trunk Location 
on Register Link) 

LINK UNITS DIGIT (Indi­
cates Trunk Location on 
Register Link) 

LINK UNI'l'S TRANSFER 

MUNITOR or 'I'l.:ST 

MAKE BUSY 

MARKER RELEASE 

MARKER STAl,'I' 

NO OPERATOR ERROR 

NON TANDEM 

(Trunk Completing to) 
OFFICE A 

(Trunk Completing to) 
OFFICE B 

OFF NORMAL 
PULSE CONVERSION DIAL 

PULSE CONVERSION REVERTIVE 

REGISTEH ADVANCE 

SLC'l'ION III 
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R!~LAYS 

RB, RBl 

REG, REGl 

RLK 

RO 

RV 

SAO, SAl 

SR 

STll 

STS, STSl 

SUP, SUPl 

TAN, TANl 

TCl, TC2 

TF1l 

'I':' 2/5 

'l'FT 

TM, TMl 

LF. 

REGISTER BUSY 

REGULAR or BASIC 
(Register Link Switch Group) 

RELEASE LINK CHECK 

REORDER 

REVERSAL (of Tip and Ring 
polarity) 

SERVICE (treatment for) 
A DIGIT 

SLOW RELEASE (Supervisory) 

START PULSE ELEMENT POSITION 

START PULSE S·TEERING 

SUPPLEMENTARY (Register 
Link Switch Grau~) 

TANDEM 

TRUNK CUT-THROUGH 

TEN Frequency 

'l'RUNK LINK F'RAME (Uni t.s 
Digit) 

TRUNK FRAME TRANSFER 

TIME MEASURE 

TOLL 

TROUBLE RELEASE 

LINK RELEASE (Trouble) 

RV REVERSAL (of 'l'ip and Rill<] 
Polarity) 

'l'tl TIME MEASURE 

3. FUNCTIONS 

3.01 To operate register busy relays 
in the Register Link Circuit when­

ever the register is either plugged busy 
or is busy in service. 

SECTION III 
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3,02 To supply battery for operating the 
select magnet and ground for op­

erating the hold maqnet in the rtec1ister Link 
Circuit. 

3.03 To recoqnize closure of il crosspoint 
in the link. 

3. 04 To release thE: select mac1nceL in the 
link. 

3.05 To check for a double conneccion 
in the link and then provide direct 

ground for locking the hold magnet. 

3.06 To operate the cut-off rulJy in the 
incoming trunk circuit an~ to 

check that it operates. 

3.07 'l'o receive fron the register link 
the class of incominu trunk, the 

number of the trunk link fram,i on which 
the trunk appears, and also, for trunks 
with appearance on the line link frame, 
the location of the t·runf: on t.li(s nccJi~;l'-'r 
link fr,ilne. 

3. 08 •ro supply supervisory b.:ittery and 
ground to the til-' dnd rin<J con­

ductors of the incoming trunk in one di­
rection for a timed intervdl and then to 
reverse the polarity as a si<Jnal t1;,1t: 
pulsin,J 111ay L<..,gin. 

3.09 To accept control of supervision 
after the link functions have been 

completed and the polarity of the tip and 
ring has been reversed as a start ~ulsing 
siynal. 

3.10 When a register is seized, to J:>re-
vent advancing the start lead at the 

active appearance of the regist~r in the 
link, but to .1uvcmce t:lw st.1rt ll.,ddS ,it 
.111 other: dl'l"•-'dL.inces uf tr,'-' r<..·yi:oter. 

3.11 When a register is first seized, 
to lock in the connection until all 

link functions have Leen completed. 

3.12 When all link functions h-ive been 
completed, to allow the last reg­

ister busy relay in the link to oper.:ite 
and to unlock the connection su that the 
reqister will be hel~ under control of 
supervision. 

• 
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3. 13 To time for all link functions to 
be completed; if they are not com­

pleted within a given interval, to call 
in the marker and indicate the nature of 
the trouble to the marker. 

3.14 To supply battery to the multi­
frequency signal receiving circuit. 

3.15 To record digits received by the 
multifrequency signal receiver 

locking in those received for each digit. 

3.16 On calls over tandem trunks to 
recognize an initial digit "one", 

to disregard any number of immediately 
succeeding "ones" and to refrain from 
locking in & •o~e• on the A digit reg­
ister. 

3.17 To steer from digit to digit under 
control of the multifrequency sig­

nal receiver, not completing a step until 
the end of a multifrequency pulse. 

3.18 In case the multifrequency receiver 
signals that it has received more 

than two frequencies simultaneously to 
call in the marker and ask for reorder. 

3.19 To request a reorder routing by 
the marker when: 

(a) A second key pulse signal is 
received. 

(b) More or less than four digits 
followed by start signal are re­

ceived on any four digit trunk class 
call with terminals OE and XCT cross­
connected. 

( ·) ~lore or less than five digits 
followed by start signal are re­

ceived on any five digit trunk class 
c~ll with terminals OE and XCT cross­
connect<?u . 

(~) More or less than a predetermined 
number of digits followed by a 

start signal are received on a non­
tandem class trunk with terminals OE 
and XCT cross-connected. 

(8) Less than four digits followed by 
a start signal are received on any 

fcur digit class trunk with terminals 
OE and MIN cross-connected. 

(f) Less than five digits followed by 
a start signal are received on any 

five digit class trunk with terminals 
OE and MIN cross-connected. 

(g) Less than a predetermined number of 
digits followed by a start signal 

are received on a non-tandem class trunk 
with terminals OE and MIN cross-connected. 

(h) Less than, or more or less than a 
predetermined number of digits 

followed by a start signal arc received 
on pulse conversion dial class trunks. 

(i) More or le;ss than two predet.crmined 
numbers of digits followed by a 

start signal are received on CAHA tan­
dem or toll class trunks. 

(j) Less than a predetermined number of 
digits followed by a start signal 

are received on CAMA tande1,1, or toll 
class trunks. 

3.20 To operate the trunk cut-throuyh 
relay before calling for a marker. 

3.21 To check that the trunk cut-through 
relay operates . 

3. 22 •ro transmit to the marker the class 
of trunk, the number of the trunk 

link frame where the trunk appears, the 
trunk number, all digits received over 
the trunk, and an end signal. 

3.23 To release when the marker operates 
the marker release relay MkL. 

3.24 To release when the marker operates 
the trouble relei.ise reli.iy 'l'hL. 

3.25 To release if the call is abandoned 
before the trunk cut-through relay 

has been operated. 

3.26 To release if the call is abandoned 
after the trunk cut-through relay 

has been operated. 

3.27 To hold the register busy relays of 
the link circuit operated until the 

MRL and TRL relays have relectsed. 

3.28 To call for a marker dnd ask for 
reorder if relay MST has not op­

erated within a measured time after reg­
ister seizure . 

SECTION III 
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3.29 To release if normal release has 
not occurred within a measured time 

after relay MST operates. 

3.30 To light a lamp and start a common 
alarm timing circuit if the reg­

ister fails to release. 

3.31 To prevent starting the common alarm 
timing circuit when the register is 

plugged busy. 

J.32 To call for a special marker on 
calls from special trunks, ie, no 

test or no hunt trunks or trunks from 
the test desk. 

3.33 With Fig. 10, to connect to the 
automatic monitor, register and 

sender test circuit. 

3.34 With Fig. 9, to connect to the reg­
ister test circuit. 

3.1S To transmit a group busy signal to 
the traffic register circuit when­

ever all registers of a group are busy 
because of either make-busy plugs or 
service calls. 

3.36 On a TOL class call, to transmit 
a permanent signal indication to 

the traffic register circuit whenever the 
register times out before any digits are 
rc,corded. 

~.37 On a TOL class call, to transmit 
a partial dial signal to the traf­

fic register circuit whenever the reg­
ister times out after receiving the A 
digit but before marker start. 

3.38 To permit the signal receiving cir­
cuit c1ssociated with the re<Jister 

to be used with the sender test circuit. 

3.39 To provide for operation with the 
traffic usage recorder circuit. 

3.40 To cause steering advance when only 
a single frequency digit indication 

is received from the signal receiving 
circuit. 

3.41 To provide an indication of marker 
seizure on test calls over a path 

for 1700 cycle tone for office provided 
with an Office Test Frame. 
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3.42 To permit the use of NXX co6es for 
both local and numbering plan areas. 

(a) To recognize all codes having a O 
or 1 in the A position as Non Area 

codes. 

(b) To recognize all codes having other 
than O or 1 in the A position and 

having a start in the eleventh position 
as a numbering plan area code. 

3.43 To permit this register to function 
with trunks assigned to handle the 

audio portion of wideband (PICTUREPHONE®) 
service. These trunks must be assigned 
to the following trunk classes in the reg­
ister; CAMAO, CAMAl, TOL, TOLl; T0L2, TCL3, 
TOL4, or TANl. These classes are used 
in conjunction with a new wideband trunk 
relay (WBT) to obtain a new special mark 
(SPLP) to the preference control circuit 
to select a special marker to handle the 
call. 

4. CONNECTING CIRCUITS 

4.01 When this circuit is listed on a 
keysheet, the connectin0 information 

thereon is to be followed. This circuit 
will function with the followin9 cross­
bar system circuits. 

(a) Signal Receiving Circuit - SU-95536-01, 
SlJ-99493-01. 

(b) Incoming Register Link Circuit -
SD-26048-01, SD-25585-01. 

(c) Incoming Register Marker Connector -
Marker Part - SD-26025-01. 

Incoming Register Marker Connector -
Register Part - SD-2G02G-Ol. 

Preference Control Circuit for 
Marker Connectors - SD-26029-01. 

Mdrker Connector - SD-2~586-01. 

(d) Master Test Frame Connector Circuit -
so-2ssos-01. 

(e) Automatic Monitor, Register and 
Sender Test Circuit - su-25680-01. 

(f) Incoming Re0ister Test Circuit -
SD-25988-01. 

(g) Sender Test Circuit - SD-25675-01. 

(h) Master Test Frame, Jack, Lam~, and 
Key Circuit - SD-25762-01. 
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(i) Traffic Register Circuit - SD-25892-01. 

( j) (Typical) Incoming Trunk Circuit -
SD-26070-01, SD-25583-01. 

(k) (Typical) Outgoing Sender Circuit -
SD-26051-01, SD-25580-01. 

(,) Completing Marker Circuit -
SD-26002-01, SD-25550-01. 

(~) Traffic Usage Recorder Circuit -
SD-95738-01. 

(n) Office Test Frame Circuit -
SD-27633-01. 

5. MANUFACTURING TEST REQUIREMEN'l'S 

'.i.01 The multifrequency incoming reg-
ister shall be capable of perform­

ing all the service functions specified 
in this circuit description and meeting 
all the ri.''Juirements of the circuit re­
quirements table. 

6. TAKI'.\l~ EQUIP,·lEN'r OUT OF SERVICE 

~mTI!vD OF T.\KING EQUIPMENT OUT OF SERVICE 

G.01 In order to take the register cir-
cuit or any of its associated ap­

paratus out of service, insert a No. 322A 
(make busy) plug in the associated in­

coming reyister r:iake busy jack, IRMB at 
the jack bay of the master test frame. 

,;E~JERAL P RF.CAUTIONS WHEN WORKING ON 
T'.IE APPAr~;Tus 

(.02 When working on the apparatus, 
make the register busy by inserting 

~ ~c. 322A (make busy) plug in the associ­
ate,~ IRMB - jack at the master test frame. 
\\'hen working on the apparatus of a reg-· 
isler whose signal receiver is associated 
witl the sender test circuit, the sender 
test circuit should not be operated. No 
furt:1<.'!r precautions· are necessary unless 
otherwise specified in the circuit re­
quirement tables. 

7. ALARM INFORMATION 

i' I.'-1:; OU'.l' ALARM 

Condition 

7.01 If a multifrequency incoming reg­
istLr encounters a delay in the 

<Jf.'o,11·l•Ss c,f a call, the register timing 

circuit will function and attempt to 
release the register as described in 
section 10 of the Detailed Description . 

B. Indication 

7.02 If the register releases satisfac-
torily, the only indication of the 

condition will be the momentary lighting 
of the time out lamp TO on the master 
test frame. If the register is unable to 
release, the TO lamp will remain lighted 
and the common alarm timiny circuit will 
begin to function and, aftlir ;.i time in­
terval of 10 to 15 seconds, operate the 
major alarm and light the register and 
sender time out alarm lamp, R-S-·'l'Ot,. 

C. Action Required 

7.03 If, in res~onse to a major alarm, 
a lighted TO lamp is found, insert 

a No. 3221\ (make busy) plll<J in the IHJ\1B 
jack associdted with the 'l'O L.i.1111• to 
silence the alarm and to remove the reg­
ister from service. 

D. Link Release Time-Out 

7.04 In addition to the time-out feature 
covered under Alarm Information, 

there is also a link release and double 
connection check feature provided to 
check that the link functions are completed 
in the allotted time and that there is 
no double connection in the link path. 
The operation of this feature causes 
seizure of the marker for appropriate 
action which may result in a trouble re­
corder alarm. The procedure to be fol­
lowed in response to trouble recorder 
alarms is covered in Trouble Recorder 
Alarm RouUne No. 5 Crossl..lur Office. 

FUSE ALARM 

7.05 If in response to a major alarm an 
FA lamp is lighted at an incoming 

register frame, it is an indication that 
a fuse has been operated i.lt th<.'! associ­
ated frame. 

7.06 Replace the operated fuse to restore 
the alarm :u1d extin9uish the FA lc1mp. 
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SECTION IV - REASONS FOR REISSUE 

D. Description of Changes 

D.l Provision is made to permit the reg-
ister to function without the trunk 

number relays when serving trunks assigned 
to the CAMAO, CAMAl, TOLl, TOL2, TOL3, 
TOL4, and TANl class relays which do not 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5243-EHH-ABVL-JCM. 

require use of a line link (through 
switched} appearance. This involves the 
addition of a wiring strap to replace 
contacts of the trunk number relays in 
the operate path of the CK check relay. 
This feature can only be applied where 
all the trunks assigned to these class 
relays do not require the use of a line 
link appearance. The new wiring is desig­
nated YG option rated feature Standard . 
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