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SECTION I - GENERAJL, DESCRIPTION

1. GENERAL USE

The multifrequency Iincomlng register
is used in conjunction wlth & multifre-

.quency signal recelving circuit to receive

information In the form of multilrequency
signals transmittlted on o two frequencles
out of six basis from either s keyset or
an outgoing sender. When the entire num-
ber 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 incoming trunk and an outgolng
trunk to the called office., The marker
then controls the completlon of the call
directly or wlith the aid of a sender. A
block diagram showing the connections of

a multifrequency incoming reglster on a
completing call 18 shown on the SD in
information Note 301 in Fig. 1 and e
block diagram showing the connections of a
multifrequency incoming reglster on a
tandem connection is shown in Fig. 2.

2. REGISTER LINK CIRCUIT

A group of reglsters, maximum 10,
appears in a single reglster link cirouit.
This link circult, 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 gwitches and accommodates from
1 to 40 incoming trunks with each trunk
requiring one vertical unit, Reglsters
appear on the horizontels of the swltches
and are multipled to corresponding levels
of the switches of all horizontal groups
in the link,

For each horizontal trunk group each
reglister has in the link elrcult a register
preference relay, a register busy relay
and other relays to send trunk frame
number, class and trunk location informe-
tion to the register. For each trunk in
the link there is a trunk preference
relay.

3. GENERAL METHOD OF OPERATIION

3.1 Operation with Register Link

When a trunk recelves a call it
operates In the 1int 1its preference relay

which closes a start lead to the register
preference relay chain, If the preferred
register 1s ldle, lts register preference
relay operates; but if 1t 1s busy, its
busy relay will be operated advancing the
start lead to the succeeding register,

The operation of the register pre-
ference relay constitutes selzure of the
reglster, The reglster prelerence relay
operates in the register an off-normal
relay which prepares the register for
operation., The reglster preference relay
also operates in the register a reglster
busy relay which causes operation of 1link
reglster busy relays for this regilster in
all other horizontal groups.

The link sends to the register in-
formation consisting of class of trunk,
trunk 1link frame number and trunk location
for translation to a trunk number, if
required. This information will be used
by the completing marker in processing
the call. A crosspolnt 1s closed in the
link to connect the trunk to the register
and the reglster makes a check for a
possible double connection, The trunk
cut-of f relay is then operated to allow the
reglster sole access to the tip and ring
leads. When this connection has been
established and all checks satisfactorily
completed the control relays of the reg-
ister 1link are releagsed. After a timed
interval the reglster takes control of
supervigion and reverses the polarity of
the tip and ring leads to signal that the
reglster is ready to recelve pulses,

3.2 Signel Recelver

Permanently aessociated with each reg-
1ster 18 a multifrequency signal receiving
circult which recelves and translates the
signals transmitted over the trunk. Five
frequencies are used for the transmission
of the digits 0 to 9 on a two-out-of-Tive
bagls and & sixth frequency 1lssused in
combination with one of the five for en-
abling the recelver before the start
of pulsing of digits and for indicating
to the recelver and register that the
entlre number has been transmitted. The
recelver detects the enabling pulse and
readles itself for receipt of the digilt
signals, These are recelved as two-out-
of -five frequencies and the receiver grounds
the corresponding two-out-of-five leads to
the reglsater to cause operation of relays
of the dlgit register, At the time of

SECTION I
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receipt of the digit frequencies the re-
ceiver slgnals the register to prepare

to advance to the next digit and the re-
glster In thls preparation starts a recycle
of the receiver. When the diglt signals end,
the receiver completes 1ts recycle and the
regleter completes its advance to the next
digit, Succeeding diglts are recorded in a
simllar manner.

After all the digits are transmitted
an additional combination of two frequen-
cles 1s traensmltted as an end slgnal. The
recelver detects this combination and sig-
nals the reglster to prepare to transfer
the number to the marker,

3.3 Trunk Cut Through

Before the completing marker can
complete the call, the trunk must be
changed from lts pulsing condition to 1its
transmission condition so that it can
assume supervision. When the signael is
received from the receiver that all digits
have been received, the register causes
operation of the trunk cut through relay,
checks that 1t operates and then proceeds
to establish a connection to a completing
marker,

3.4  Connection to Marker

When the register has checked that the
trunk has established i1ts transmission con-
dition and 18 ready to assume supervision,
it connects to a completing marker by meens
of & marker connector. The register transfdrs
to the marker information consisting of the
trunk class, the trunk link frame number,
8ll the registered digits, the diglt end
signal and, for trunks with appeerances on
the line link frame, a trunk number which
enables the marker to determine the line
link location from the number group. The
marker then proceeds to establish a con-
nection between the trunk and the called
destination, For local trunks and local
calls on tandem trunks, thils involves
establishing a linkage between the trunk

SECTION I
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1ink frame appearance of the trunk and the
line link appearance of the line, For
through calls on tandem and intertoll trunks,
thls involves 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 1s thus completed or the trunk
is set 1n an overflow condition due to the
marker being unable to complete 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 between the trunk and
the register. The register is then ready

to serve another trunk.

3.5 Prefix Counter

In conjunction with the class relays,
the register determines whether any "one"
dlgits received initially should be regis-
tered on the preflx 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.

3.6

Operator Errors

The reglster 1s equipped to detect
certain errors by operators and to cause a
reorder routing of the call rather than to
have the marker block and cause a trouble
record. The errors detected consist of
too few or too many digits for the
particular trunk class.

3.7 Trouble Timers

When the register is selzed, two
trouble condition timers are started.
Those are the link release and the overall
timers. The link release timer will de-
tect a trouble condition which prevents
the link from completing i1ts functions and
indicates this to the marker so that the
appropriate action can be taken. The over-
8ll timer will detect any condition which
prevents completion of the call in the
normal manner.
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SECTION TI - DETAILED DESCRIPTION

1., REGISTER LINK CIRCUILT

1.1 Regigters and Trunks in the Link

A maximum of 10 reglaters and a max-
imum of 480 trunks Iln a wire spring link
guch ag 8D-26040-01, or s meximun of 600
trunks, in a U type relasy Link such as
SD-25585-01, are nssociabed with a regls-
ter link circult. The wire spring link
has from 1 to 12 horizontal groups of
trunks end the U relsy link hes from 1 to
15. A horizontel group conteins one or two
200 point crossbar switches and aceommo-
dates from 1 to X0 incoming trunks with
each trunk regulring one vertical unit.
Registers appear on the horlzontal of the
switches and are multipled to correspond-
ing levels of awitches for all horilzontal
groups in the link group. Figure 3, in
the SD information Note 302, shows a
block gschematic indicating the arrangement
of trunks and reglsters on a wlre spring
incoming register link frame.

1.2 Link Relays

For each horizontal group in the
link, each reglster has a reglster prefer-
ence relay, a reglster busy relay, and
other relays to send trunk frame number,
cless, and trunk location iInformetion to
the register. Hach trunk has in the link
a trunk preference relay. The reglster
preference relays and the trunk preference
relays are arranged into preference chains
that control the operation of the link.

2.  SEIZURE

2.1 Preference Relay Operation

When a trunk recelves a call 1t
operates in the link its preference relay,
which closes a start lead to the reglster
preference relay chain, If the preferred
reglister 18 1dle, 1te reglster preference
relay operates, i1f 1t is busy, its busy relay
will be operated, advancing the start lead
to the succeeding reglster.

The operation of the register prefer-
ence reley constitutes selzure of the re-
glster, but i1f more than one preference
relay 1s operated simulteneously for that
register, the trunk in the preferred

position gets connected and the less pre-
ferred trunk will be advanced to another
reglister by operation of the link register
busy relay.

The operation of the register prefer-
ence relay locks the call in by connecting
reslstance battery from the reglster on the
"LK" lead, in parallel with that from the
trunk over lead "S7", so that any momentary
closure on the trink which is long enough
to operate the reglster preference relay
wlll ceuse the connectlion to be locked in
untll the register takes control of super-
vision.' This is 1llustrated in the in-
Fformation Note 303 on the SD in Fig. 5
where { represents the horizontal group
in which the trunk 1s to be served, X1
represents any other horizontal group,
¥ represents the trunk being served, and Y3
represents any other trunk in that
horizontal group.

As shown in Fig. 6, the register
preference relay closes a shunting circuit
from lead "ILO" to 1ts associated link
reglater busy relay, deslignated RBX, to
prevent 1t from operatingy The reglster
relays RB and RBl operate to cause operation
of the link reglster busy relays, deslgnated
RBX; Iin Fig. 6 for this register in all
other’ horlzontal groups to advance the start
leadsn.

The reﬁister preference relay also
grounds lead "ON" to operate the regis-
ter off-normal relsy ON, The lmmedlate
functions of ON are to ald the link in
elosing the crosspoints and to operate ON1,
SR, TM1, and AS to prepare them for future
usa,

2.2 Trunk Link Freme, Trunk Class, and
Trunk Location Informstion

The register preference relay in the
link operates assoclated relsys deslgnated
C and CA in the wire spring type relay link
or CL, TP, 'and TN in the U type relay link
from ground on leed "TF", These relays
close ground to a trunk class lead "OA",
"PAN", etc., close grounds to trunk link
frame number leads for operation of the FGO,
F@l, or FG2 and two of the relays TFO, 1,
2, 4, 7 and close grounds to the trunk
location leads, 1f required, for operation
of one of the relays LT0-9 and two of the
relays LUO, 1, 2, 4, 7 and one of the

SECTION II
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relays REG, REGl, SUP, or SUPl. This trunk
location information is requlred 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,

2,21 Trunk Link Frame Number Registration

One of the leads "TFO" to "TF9" to the
reglster link will be grounded on each call
when the connecting relay of the reglster
link horizontal group assoclated with the
selected incoming reglster operates, This
ground causes operation of one of the five
170, 1,2, 4, 7 releys. The TF- relay in
operating locks and operates the trunks
frame transfer relay which transfers each
of the ten incoming "TF" leads for one TF-
relay to another TF- relay. The two TF-
relays connected to each lead have the .
numericsl suffixes of the two-out-of-five
combination for the numericel designation
of the lead. For example, a ground on lead
"pE2" will initielly cause operstion of relay
TF2. TF2 will operate TFT to connect lead
"rF2" to rélay TFO.

Each of the operated TF- relays will
ground & correspondingly numbered lead to
the marker connector.

A contact of TFT is placed in the CK
relay operating path to insure that TFT is
operated before the link release check
relay RLK 1s operated. This insures that
a ground has been received on one of the
"TR-" 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 thisg time, it will indi-
cate the link groups involved in the call.

If a ground is present on the "TF-"
lead and the TFT operates but the second TF-

SECTION II
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relay does not operate the marker will de-
tect the condition when the marker is
summoned after diglt registration and the
resultant trouble record will indicate the
number of the incoming register in which
the trouble condition exists.

The FGO, FGl, and FG2 relays are used
to indicate the tens number of the trunk
link frame on which the trunk appears.

2,22 Trunk Class Reglstration

On each call information must be re-
corded as to the class of trunk, incoming,
toll or tandem, type of translator to be
used by the marker and whether or not the
services of a speclal marker are required.

The six OA, 0B, and AB special and non-
special class combinations are registered
on elther one or two relays operated out of
four relays. These relays are the OA, OB,
and AB which provide the class and trans-
lator marks to the marker and CLS which
operates whenever a special marker is re-
quired.

If the trunk class is OA, OB, or AB
the desired relay operates directly from
the ground on the class lead connected to
the respective OA, OB, or AB terminal,

7
3; If the trunk class 1s one of the other
-3 combinations, the CLS relay will operate
and will in turn o?erate the CLT relay. CLT
then connects the "0AS", "OBS", or '"ABS"
leads to the corresponding OA, OB, or AB
relays to cause operation of the proper relay.

A single class relay is operated
directly for each of the nontandem, the
toll, the tandem, and the pulse conver-
slon trunk classes,

A summary of the trunk classes is
~glven in the following table:
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SECTION IX

Terminal GClasgs Class Glase
Grounded Relay Lead Group
By Operated To 8" ox " Translator Lead To Marker Type
Reglater Moxlker To 20 Opt, of
Link Merker  ZN Opt. Non Code Ares Code Ares Gode -411 Marker
OA OA ING TCA 0A. OA - -
oB o G TCA 0B 0B -
AB AD THC TCA FUD FVD - -
OAS CLS, QA INC TCA OA 0A - - SPL
oRns OLS, 0B INC TCA 0B 0B - - SPL
ABS CIs8, AB InNe TCA VD D - - SPL
NTAN NTAN INC TCA r ST - -
TAN TAN TAN TCA It oy 11 LT or 11 Uil X11
TAN or TCGA or ®#Nong or - - -
TANL TAND. TANL-4 TCB D or D TT X11
w r - -
TOL TOL TOL TGA *FVD or FVD or - -
ggB T T 7T X11
TOL1-4  TOL1-4 TOL or TCA  FVD or FVD or - -
TANL -4 %B T T TT X11
PCD PCD PCD TCA - - -
PCD PCD1 PCDL TCA - - - -
PCR PCR PCR TCA - - - -
CAMAO CAMAO INC T7CB e nr T X11
CAMAL CAMAL PCR TCB s r T Xll.

#Used for Centrex phase I and II tranafer,

2.23 Trunk Number

In order that the marker can detaermine
the location of trunks on the line link
frame, each trunk with a line link appear-
ance is assigned s three diglt number rep-
resenting a hundreds, a tens and a unilta
digit. The marker uses a preasgsigned
thousends diglit and this three dlgit num-
ber to obtain the deslired location from the

numbey group- ¢lrcult, This three digit
number 18 asslgned by cross-connections
applied in the reglster to terminals asgso-
clated with the trunk location relays.
Sinee the holding time of the reglster on
these trunks is longer than on trunks with
local completion, their number is limited
and they are confined to two of the maxi-
mum three reglster link frames, Figure 4
in information Note 302 on the 8D shows in

SECTION IX
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block disgram form a two frame register
link with trunk number assignments.

The trunk location relays of the
reglater are operated in accordance with
the location of the trunk on the register
link frame., Link units relays LUO, 1, 2,
4, 7 will be operated corresponding to the
position of the trunk in a subgroup of ten
located on a left or right half switch., A
1ink tens relay LT0-9 will be operated core-
responding to the number of the subgroup of
ten or half swltch. One of the group relays
REG, REG1l, SUP, or SUP1l wlll be operated to
give a group indication. On the wire spring
register link frame, this group indication
18 cross-connectible within each frame on
a. horizontal group basis and any indication
can be asslgned to any horizontal group.

The reglster link vertical units
numbexr of the trunk 1s registered on the
LU0, 1, 2, 4, 7 releys on a two-out-of-five
basis. The ground 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 re-
lay LUT which transfers each of the ten "LU-"
leads to a second LU- relay, Thus, the
ground on the "LU-" lead will cause operatibn
of two of the LU0, 1, 2, U, 7 relays. The
two LU- relsys connected to each lead have
the numerical suffixes of the two-out-of-
five combination for the numerical desig-
nation of the lead. The LU- relays each
have a make contact to ground a correspond-
Ingly numbered lead to the marker connector.

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 SUP1 are used to gene
rate the tens and hundreds diglts, :

There are certain limitations as to
the numbers which may be assigned to the
trunks ldentified by the various group
marks. On the U- type register link the
REG and REG1 marks were used to identify
the regular or hasic frame switches and the
SUP and SUPL marks were used to identify
the extension or supplementary frame
switches. On the wire-spring register link
these group marks are crosgs-connectible
within each frame and within the basic
and supplementary switch divisions on a
horizontal group basis and any horizontal

SECTION IT
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group may be assigned to gilve any of the
REG, REGl, SUP, or SUPl indications,

For trunks represented by the REG and SUP
group relays, full flexibility as to the
hundreds number and the tens number 1s pos-
sible for each subgroup of ten trunks since
there are four terminals for each LT- relay
for the REG assignment and four terminals
for the SUP asalgnment. The pairs of TA-
and TB- terminals for REG assigned trunks
and the palrs of ETA- and ETB- termlnals for
SUP assigned trunks are crosg-connected on
& two-out-of-five basls to the TTO, 1,2,4,7
terminals to indicaete the trunk tens number.
The HA- and HB- terminals for REG assigned
trunks and the EHA- and EHB- terminals

for SUP sssligned trunks are crogs-connected
on & two-out-of-five basis to the HTO, 1, 2,
L,7 terminals to indicate the hundreds
number.

If, for example, slx is to be as-
signed a8 the tens number for the trunks
located on the left half switch of hori-
zontal group O, represented by relay LTO
and assigned to the REG group relay, TAO
and TBO are cross-connected to TT2 and
TT4 respectively. If five i8 to be as-
slgned as the hundreds number for these
trunks HAO and HBO are cross-connected to
terminals HT1 and HT4, respectively.

! For trunks on the reglaster link
switches assigned to the REG1l group relay,
the tens number agsignment for each sub-
group of ten trunks has full flexibility

but the trunks in the corresponding sub-
group of ten trunks, represented by the

same LT- relay, assigned to the SUP1l group
relay will have this same tens number,

The pelrs of ATA- end 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 SUP1l group relays.
For example, by cross-connecting ATA7 and
ATB7 to TTO and TT1l, respectively, the

tens digit one is assigned for trunks

on the right half swltch of horizontal group
three and represented by relay LT7, assigned
in the register link to the REGLl or SUP1
group relays.

All trunks assigned in the register
link to tha REGl group relay must be as~-
slgned to a particular hundreds number and
all trunks assigned in the reglster link
to the SUP1 group relay must be assigned
to a particular hundreds number, The ARHA
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end ARHB terminals for trunks aasigned to
group reley REGY, and ASHA end ASHB ter-
minels for trunks assigned to group relay
SUPL are commacted on a two-out-of-five
basis to the hundreds terminaels HT0,1,2,4,7.
For example, to asslgn & two as the
hundreds diglt for all trunke agasigned to
group relay REGL, terminals ARHA and ARHB
would be cross-connected to HTO and HIZ,
ragpectlively, and to assign thres asg the
hundreds digit for all trunks eselgned to
group relay SUPL terminals ASHA and ASHB
would be cross-connected to HIT1 and HTZ2,
respectively.

In certein cases it may be desirable
to assign trunks on both the baslc and the
supplementaxry swlitches to the same group
identifying relay in order to make a more
economlc use of the numbers avellablae, This
is feaslble go long as the locatlion marks
received from the register link are not
duplicated. These marks are REG, REGL, 80P,
or SUPL for the group relay, the LT- mark
for the helf awltch or subgroup of tens and
the LU- mark for the verticel unit., As
long as each trunk differs in at least one
of these marks, an individuel trunk number
within the limits described above cen be
asslgned,

2.3 Closure of COrosspolnte

The reglster preference relay also
operates the select magnet essoclated
with the register, using resistance hattery
over lead "8M", The select magnet off-normal
springs, in conjunctlion with the trunk
preference relay, operate the hold magnet
agsoclated with the trunk, using ground on
lead "OH" through back contacts of relays H
and TRL and a front contect of ON, Closure
of the crosspoints connects the ground from
lead "OH" to lead "HM" to operate relay H.
H connects lead "HM" through the low re-
slstance winding of relay DGK, to the ground
which operated the hold magnet and dis~
connects the ground from lead "OH", This
provides a holding circult for the hold
magnet and oparates the double connection
check relay DCK. DCK locks on its secondary
winding to the direct ground from relay ON
and connects thie ground to the "HM" lead.
If a double connection had been set ui,
another register would have bDeen holdling
direct ground on lead "HM" shunting reley DCK
so that it would not have operated thus pre-
venting operstion of the release link relay
RLK.

H also grounds lead "CO", operating the
cutoff relay G0 in the trunk to disconnect
the tip end ring leads from the trunk su-
pervisory relay. The operation of the cut-
off relay grounds lead "BL" (so designated
because 1t 1s used for bylink operation
with incoming dial registers). Thias ground
passes through front contacts of the frame,
class and tyunk locatlion relays and the
register busy relays and operates check
relay CK, CK closes a ground through the
front contact of the DCK relsy to the re-
lease link relay RLK causing 1t to operate.

On tandem and toll class calls, a
check ia made that the trunk number infor-
mation has been received from the link, by
placing contacts of the REG, REGl, SUP,
BUPl, L70-9, end LUT relays in the operating
path of the CK relsy. The LUT in operating
checks that a ground hes baeen received on
ong of the "LU-" leads indicating that the
register link is functloning sstisfactorily.
The marker when connected at the completion
of digit registration will check for the
operation of the second LU- relay,

H also connects the "T1" 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 supervisory relaey A
and opens lead "SM" to release the select
magnet.

2.4  Release of Link

Operation of the RLK relay opens
leads "IK" and "IO", releesing the link trunk
preference and reglster preference relays
and permitting the link reglster busy relay
thet wes shunted down to operate. The reg-
ister praference relay is also released.
This leaves the trunk connected to the reg-
later through the crosspoint only, with the
reglister controlling supervision and hold-
ing the connection.

3. PREPARATION FOR RECEIPT OF PULSES
3.1 RV Timer

The RV tube has characterisgtlics such
that 1t will not conduct current unless
its gas 18 ionlzed and the 130 volt
potential sacross the maln gep from the
anode No. 2 to the cathode No. 4 will not
cause lonization., The gas will lonize,
howaver, when e voltage of 72 nominal
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is connected across its control gap anode
No. 1 and the cathode No., 4, Once the

gas 1s ilonized it will conduct current

and meintain a voltege drop of 75 nominal
across the main gap. Once the gas

becomes ionized the control anode

loses control and the tube can be restored
to 1ts nonconducting state only by open-
ing the circuit or by reducing the voltage
below the sustaining value. The voltage
acrogs the control gap ie equal to that on
the timlng capacitor RV and this is con-
trolled in ‘time by the value of the capa-
citor and the value of the charging
reglator RV3. The values of resistor RV3
and cepaclitor RV are chosen to give a time
of 140 minimum, 190 nominal, and 290 maximum
milligeconds delay in operating the RV
relay/ With the circult normel, the
cepacitor 1s maintained in a discharged
condition by a back contact of RIK.

When RLK operates at the completion
of the link functions, it opens the dis-
charge clrcult and closes a charging cir-
cuil by connecting the primery winding of
relay RV, which 1g grounded by a contact
of relay CK, to the capacitor and to the
cathode terminal No. 4, After an interval
of 190 milliseconds nominal, the gas will
ionlze and current will pass through the
mein gep' to operate the reversing relgy RV.
RV locks on its secondary winding and opens
its operating circult on a continuity trans-
Per contact., This opens ths circult to
the tube causing it to cease conducting,
Thls 1s done to conserve tube life since
the life of the tube is inversely
proportional to the length of time it
tonducts current. This also conserves
the 130 volt battery drain., Tha RV1
resistor 1ls a protective resistor which
prevents any appreciable flow of current
across the control gap. The RV1
capacitor is a protective capacitor for ab-
gorbing any induced potential changes that
might occur on the 130 volt feedsr lead so
thet these cannot affect the time of the
clircult.

3.2 Stert Pulsing Signal

The operation of relay RV reverses
the polarity to the tip and ring leads,
thus signaling the operator or outgoing
sender that pulsing may be commenced, The
register 1s in readiness by this time
becsuse relay ONl, which operated from ON,
has connected battery to leads "BATL" and
"BATR2" to the signal receiver and has
supplied various off-normsl grounds. The
diglt register has been prepared for
registration of diglts by operation of the
firgt steering relay AS from ON.

SECTION II
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3.3 Supervision

Supervision is maintained in the
register by relay SR. This 1s a slow re-
lease relay and will hold over any momen-
tary opens on the line. SR was operated
on seizure of the reglster 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 reversal but
it will immediately reoperate to hold SR
unless the call has been abandoned. If
SR releases, 1t will cause operation of
MRL to cause release of the reglster as
described in the paragraph on register
release, Any selzure of the register
wlll cause a circuilt advance up to
the operation of RV before a release of SR
can be effected.

L, RECEIPT OF PULSES

4,1 General

4.11 Frequencies and Code

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
frequency of 1700 cycles, designated ten, is
transmitted as a gate opener; also, a start
pulse using frequencles seven and ten 1is
transmitted after the last digit as an end
or start signal. The entire code used is as
follows., This is the standard additive
two-out-of-five code and the two frequency
designations may be added to obtain the
corresponding digit for .digits one through
nine, .

Actual

Frequency
Cycles

per Second

4,7 11300,1500
700, 900

700,1100

900,1100

700,1300

900,1300

1100, 1300

700,1500

900,1500

1100,1500

0 1100,1700
0 1500,1700

Frequency
Digit Designations

v -

B oo oo Ew o - o
~NVNFONHOHOO
e B R I = S UV

L " P VI v

START
4,12 Interlocking of Receiver and Register

The receiver is maintained in a dis-
abled condition until it receives the key
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pulse or gate opener so that 1t will not

"veact to unwanted signals that may appear

on the line due to ilnductlive pick up or to
speech, The KP signal 1s recelved entlrely
by the signal recelver wlthout any effect

on the register. Bach subsequent diglt
causes the recelver signal present lube and
relay SP to opevabe, The sigonal preasent
relay in turn causecs operallon of recelver
relay LK over the leads "J" and "L". IK con-
nects battery to the recelver channel

relays and when the channel thyreatrons
corresponding to the frequencles recelved
operate, the corresponding recelver

channel relays operate., The operation of

e channel relay grounds the corregponding
lead "O”, ulnj ”2”) "4", or x|7|| cousing
operation of the corresponding digit re-
gister relay and alscZoperstes the RA relay
over lead "S". 'The operating path of the
receilver channel relays includes the winding
of the receiver relay CKZ which operatles

and causes ogeration of reglster relay 2CK
over lead "H". Operation of RA operates the
next digit steering relay and wilth 2CK
operated opens the "J" and "L" leads to the
receiver, releasing relay LK. The release
of 1K releases the channel releys and relay
CK2. If by this time the signal is ended,
relays 2CK and RA release and allow release
of the steering relay for the digit Just
raceived. If however, the signal pulse 13
still present, relsays RA and 2CK will be
locked to the receiver signal present relay
8p over lead "J". These interlocking
features are provided to insure 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 & pulse.

4,13 Diglit Register

The diglt reglster unlt consists of
e dry reed relay with five independent
coils inclosed in a can and wlith each coll
aggociated with two make contacts, one
terminal of each of the colls 13 wired
internally to one of 1ts aspoclated con-
tacts for locking purpose and a single

ISSUE 4D -
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lead wired Lo a terminal, one contact of
the locking contact palr, one terminal of
the coil and both contacts of the load
contact pair are wired to individual
terminals., These Lerminals extend to
both front and rear of the raloay. For
ease of wlring, threc setn of terminalg
are gtrapped internally. These are the
battery side of the oollz the locking
contact of the relays and one side of
the load contacts.

The multifrequency reglister may be
arranged Lo accommodate flve, elght, or
eleven digits. The eleven dlgit reglster
1y designed to handle direct distance
dieling. The digit registers are deslgnated
slphabetically A to H and J to L. Each digit
reglster has an assoclated diglt steering
relay.

For the A digit, one of two types of
reglsters 18 provided. If it is required
that e 11 prefix over tandem trunks be re-
corded, the wire spring relays of Fig. 5
are furnished. Otherwise the reed register
unit of Fig. U4 is provided.

I,14 Steering Circult

The diglt steering circult consists
of a single relay per digit. It 1s ad-
vanced by a contact on the register ad-
vence relay RA., On the selzure of the
register, ON operates and operates AS which
locks through series back contacts of all
the steering relays. RLK opens the oper-
ating circuilt of AS. On the first opera-
tion of RA, BS operates through front
contacts of AS. BS locks through a baeck
contact of ¢8 and opens lts operating cir-
cult on one sat of continulty transfer
contacts. BS, on another set of continuity
transfer contacts, transfers the lockling
cireult of A% from the ON ground to the RA
controlled ground so that when RA releases
AS will release. The next operation of RA
will operate CS through back contacts of

SECTION IT
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AS end front contacts of BS and the next
release of RA will release BS. This actlon
continues with each operation of RA oper-
ating the steering relay for the next digit
and each release of RA releasing the steer-
ing for the digit just registered.

L,2 Registration of the A Digit

The A digit steering relay AS is
operated from ON when the register is
seilzed, When the A digit frequencies enter
the recelver, the recelver signal present
tube and relay SP operate. 8P connects
ground to lead "J" which 1s connected through
series back contacte on relays MIT, TEN,
and STS1 or STS depending on the number of
digit reglsters equipped, BS, D3, F8, HS,
and K8 to lead "L" to the winding of receiver
relay LK) The steering relay part of this
path is paralleled by a circult through s
back contact of 20K. LK operates and
connects battery to the receiver channel
relays and when the channel thyratrons
corresponding to the frequencles received,
operate, assoclated channel relays operate
to eonnect ground to corresponding leads
to the register., These grounds are
carried through the contacts of gteering
relay AS to operate the corresponding A
diglt reglster relays which lock.

When the receiving circult detects
one or more frequencies, the corresponding
numericelly designeted relays of the re-
celving circult operate and cause operatlion
of RA over lead "S8". When the recelving cir-
cuit detécts twd frequencies and two of the
numerically designated relays operate, the
receiver CK2 relay operates causing oper-
atlon of the register 2CK relay. Both RA
and 20K lock to the "J" lead which is con-
trolled by the slgnal present 8P and the
CK2 relays of the receiver. RA 1n oper-
ating operates BS which opens one leg of
the circult betwden the "J" and "L" leads
in the reglster and when 2CK operates the
"J" lead is disconnected from the "L" lead
allowing release of the LK relay of the re-
celver. LK in turn releases the recelver
CK2 and numerlcally designated relays, If
the gignal pulse has ended or when it ends
SP will relesse, With both SP and CK?
raleased RA and 2CK will relegse.

RA 1n relessing completes the steer-
ing advance by causing release of AS which
recloses one leg of the clrcult between the

SECTION II
Page 8

"J" and "L" .leads. The release of 2CK re-
lay recloses the other leg of the circuilt
between the "J" and "L" leads. Either leg
being closed enables the relays of the re-
celver to respond to the next digit signals,

4.3' Registration of the B Digit

The B digit 18 recorded in the same
manner described for the A digit. The
frequencies are detected and the receiver
8P reley operates. LK operates to enable
the recelver channel relays, two of which
operate ceusing operation of CK2. Reg-
ister relays RA and 2CK operate, the steer-
in% relays CS operates to open the "J" and
"L" lead circuit to release LK which in
turn releases the receiver chennel relays
end CK2. The B diglt register relays
operate from the receiver channel relays.

Subsequent diglts are receilved and
recorded in a similar manner,

-

<f:u;/ Pulse Coneisting of More Than

Two Frequenciles

If a trouble condition exists that
causes mores than two recelver channel re-
lays to operate, the current drawn by the
recelver 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,

4.5 Single Freguency Pulse

If a trouble or test condition exists
that causes only one channel relay to op-
erate, recelver relay CK2 will not operate
becauss there will be insufficlent current
flow. As & result, 2CK relay in the reg-
ister will remain normel, leaving relay RA
under direct control of one of the 0, 1, 2,
4 or 7 channel relays over the "S" lead.

The channel relay also operstes the corre-
sponding diglt reglster relay. The steering
relay for the next diglt operates from RA,
ag usual. LK, however, 1s held operated
over the "J" and "L" leads through a back
contact of 2CK and releases only after the
pulse 18 terminated and relay SP releases.
1K relessed, releases the 0, 1, 2, 4 or 7
channel relay which in turn releases RA.

RA releeses the steering relay for the digit
Just reglistered. The register and the
recelver are now ready for the next digit.
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The single Creguancy pulse o
is handled in this manner to alilow rogig
steering on cne frequency so that the »
cen be called in a normal naaoner., The
marker then hes a chence to debsct the con-
dition ag & oneg-out-of-five registration.

—_—""If the steerink clrcult 4id not advance,

the next diglt would be
same dlgit reglst
would ultimataely
tion and the no op

raeordaed In the

tion and would never check for a false
reglstration,

b6  Last Digit end Merker HStert

Two start pulss or and stesrlng re-
laeys 8T8 and 8781 ere provided in the
positions beyond the last equlppsd di
ateering reley., The 979 end 879
serva to recyele the reaceivar
lest dlglt and %o provide the :
slgnal to tha merker in casge the rvegleter
receivas o full complement of digits.

If a full complement of digite is
recelved before the start slgnal, the
8T8 relay will be operated in preparetlion
for the atart pulse when the laast diglt ls
recorded. Agsuma, for example, that five
diglit registers A to B are provided, then
STS will be wired o operate in place of
FS and will opevate when the B diglt is
recoxrded, When the stert slgnal conslste
ing of the fraguencles 7 end 10 18 recelived
in the aixth or P position, the recelver
grounds leads "7" and "10", The "7V
lead 18 not uesed in this case but the TEN
relay wlll operate from the ground on the
110" lead,
the recelver channel relays snd operates
relays 20K end RA., HA in turn operates
8781 which opene the "JY eand "L" lemds to
release the rec annel releys. When

RA rvelesses, relems-
‘ : 1 Opoer 71 the

marker start relay MS8T. The ralease of
STH grounds the "P7" lead to the wmarker,

If the start pulee ig recaelved in the
posltlon of the las
the 8T8 reley funct
and "L" leads., Ase
ls recelved in the fifth or B position in a
five diglt register.
lead will operate tha TEN relay and the

ong

Receivar relay CK2 operates with

% equipped diglt regleter,
1Ly to open the "JY
me that the start slgnal

The ground on the "10"

ground on Sk 7" lessd will operate BT relay,
which grounds the "E7" lssd to the marker,
Ground on lesd "H" from the receilver operates
20K and ground from the recelver on the "s"
lead operetes RA which in turn operates STS5,
Ooperstion of 8T8 opens the "J" and "L" leads
to ceuse releage of the recelver channel
relaye, RA releases ceauglng the merksr to

be gtavted, 8ince 975 ip opersted, the

gt lead 18 not zpovnded,

If the stert plgnsl 1s recelved ahead
of the lasgt equipped diglt posltion, the
operation 18 as described except that STS
does not operate., In- this case the steering
relay in positlon one beyond the last diglt
registered will operate, 1lts only functlon
being to open the "J" and "L" leads.

5. . OPERATOR ERRORS

5,1 o Onersatoy Eyrror Relay

A no operetor error relay NOE is pro-
vided so that the circult cen check the
number of dlgits registerad against the
number regqulred on esch alags of trunk.

This provision is made so that all posasible
calls with an inoperetlve number of digits
dug to an operator addlng or deleting diglts
in error will be detected in the register
and cause a reorder request from the marker
rather then have the merkep detect the
trouble and cause a troubls record to be
nade. NOE can be arrenged to operate when
axact numbers of digite followed by a start
pulse are reglstered or when minimum numbers
of digits ere rvegilstered. The marker stort
relay MBT cireult 1s wiraed through a trans-
fer asontact of the NOE relay so that with
OB normel, the veorder relay RO will op-
ervete in pia@e of MAT. When NOE operates,
the operate path of RO is opened and MST
wlll eperste after operatlon of TEN and the
ralease of RA. The oall thus proceeds in

a noymal menner., If NOB feils to operate,
RO will operate after the operatlon of relay
TEN and the releass of relay RA. RO
operating will cell in the marker with a
reorder indlcatlion.

5,2  Four and Wive Digit end NTAN Clesses

5,21 Baset Number of Diglts

A eross-connsctlon between terminal
0B and terminel XCT arvenges the reglaster
to recelve pulses from a four or five digiv

ARCTTON 12
Pege 9
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eleas of trunk on an exact nmumber of digigs
baslis. With this arrangement, relay NOB
operates when the exact number of diglts
and s start pulse are recorded.

The four diglt trunk class relays
OA, 0B, and PCR are wired so that the start
pulse must be in the fifth or E position
for the NOE relay to operate. Assumling an
0A cless of call, NOE will operate from
contacts of the operated relays TEN, 0A,
B8, RA, end CK whenever the start pulse
occurs in the fifth positlion. HNOE locks
and when RA releases at the end of the
atert pulse MIT operates.

If the stert pulse 1g transmltted
before or alfter the fifth position, NORE
will not operate sand the release of RA
after the start pulse is received will
cavse the operation of RO instead of AT,

Por the AB and AB3 trunk classes, .
terminal 5DG 1s cerosgs-connected to terminal '
8 or to terminel 8T8 so that the start
pulse muat be received in the alxth posl-
tlon for NOE to operate.

The NTAN class will be econnected for
flve, slx or seven diglts depending on the
number of digits of the office code.

A cross-connection between terminals
NBD and RO will arrange the reglster to
connact to & marker immedistely with a
reorder indicetion 1f more digite then the
register 18 equipped to handle are recelived.
This connection connects the 0, 1, 2 and 4
lends to the RO relay winding so that if
any slgnal other then the 7 1s received ln |
the start pulse 8T8 diglt position RO wlll
operaste. RO causes operation of MET,

For example, aspume the reglster is
equipped for flve diglts. When the fifth
diglt 1s recelved ST3 operates. Then at
the end of the digit RA releases to re-
lease B3, If another diglt i1s recelved a

round will eppear on one of the leads "o",
1", "2" or "M 4o cause operation of RO.

5.22 Statlon Digit Permitted

Some subscribers in a menual office
may be agslgned numbers which include B
gtation digit. Where a cutover to a Nb. 5
crogsbar office elimlnates the astatlon
dlglit, these subscribers are agsigned hew
nuwnbers having no station digilt.

SECTION ITX
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to the marker,

In these cases 1t may be desirable
during the period followlng cutover to
permit enyone dialing the old number to
reach an intercept operator and be informed
ag to the new number rather then be routed
to reorder by the operator error features,

This is accomplished by permittiing
the marker to be connected to in the usual
manner even though an extra diglt is reg-
istered. For this use the terminal OE 1is
crogg-connectaed to terminal MIN so that
NOE will operate on a minimum number of
digits basis.

This situation also requires the ter-
minal RO to be connected to the one éxtra
digit terminal OED to teke care of cases
whire the extrs dlglt would be in a posi-
tion one beyond the last equipped digilt’
register position,

The stetion digit is recorded, if the
register is equipped to handle at least one
morae than the expected number of digits.

If the register is not so equipped, the
station digit is not recorded.

3 For exmmple, assume an AB clasgs of
with termlnal STS cross-connected to
terminel SDG in e reglster equipped to
hendle only five digits. Then, after the
fifth digit 1s recorded and RA has oper-
ated, STS operates, With OE connected to
MIN, NOE operates from contacts of the
relays AB, 3T3, RA and CK operated. With
RO connected to OED, RO will not operate
on the station diglt output leads since
8T81 18 not operated.

¥When the station diglt is received,
it 18 not recorded, The recelver recycles
when ST81 operates, opening the "J" and "L"
leads. The subsequent releese of 8T8
cloges the "J" and "L" lends and the register
is ready to recelve the start pulse,

When the start pulse 1s recelved, re-
lay TEN operates to open the "J" and "L"
leads. At the end of the recelver cycle,
RA releases, MST then operates from con-

" tacts of the relays RA and CK2 released

and relays TEN and NOE operated., The
oparation of MST results in a connection

5.3 Varisble Digit Clasges

5.31 PCD and PCD1 Classes

For the PCD or PCDl class the NOE
ralay can be arranged to operate when an
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exect number of diglts and & start signal
are recelved oy when & minimum number of
diglts is recelved.

If the NOE relay 18 to operate when
an exact number of digits and a elart pulse
are received, the XCT terminal 1s connected
by the operated PCD or BCDI relgy to the -8
terminal asssoclated with the steering relay
one beyond the stseving relay for the last
dlgit, If we sssume & PCD class call,
transnitting exsctly six dlgits, we would
crogs-connect termingl PD2 to ACT and ter-
minal PD1l to (8. When the atavi pulee ls
recalved in the sgaventh or @ position NOB
will operate through front contacts of TEH,
PCD, G3, RA end CK.

If the NOE relay is to operate when
a minimum number of diglits and a start
pulse are received, the HMIN punching is
connected by the operated PCD oy PCDL re-
lay to the -8 terminal essocliated with the
steering relay one beyond the steering
ralay for the lest diglt of the call with
the minimum number of diglts. If, for
example, NOE ls requlred to operate when
2 minimum of six digite are received on &
PCD class call, terminael PH2 would be
connected to MIW and terminal PDL to GS8,
With thils connectlon NOE wlll operate
through front contacts of PCD, (8, RA and
CK when the seventh, elther e diglt or a
start pulse is vecelved.

5.32 TOLYL-4, AN, TANL, GAMAO, end
B

For the T0L, TAN, and CAMA trunks
classes provision has been made so that
for a glven class, NOE can be regulred to
operate when any onae of es many as three
exact number of digits followsd by & stert
pulse lg regulred., If two or less exact
number of digits are used as & conditlon
for opereting HOE, then a minimum number
cen also be used, The exact number of
diglts must always be lower than the mini-
mum number of dilglts becaunse once the
minimum number le veached NOE ig operated
closing the path for MST.

Assume, for exemple thet there are
TOL cless trunks over which thyes, four,
peven or ten digits ara transmitted. The
TOL relay is provided with three contacts
which cen be crogg-connoectaed on one slde to
tHe terminale sssoclated with the steering
relays and on the othey gide to the XCT oy

MIN terminals. 1In this case, since there are
four possible numbers of digits and since
only three exact numbers cen be accom-
modated, cross-connections would be made

for two exact numbers, three and four, and

e minimum number seven, These would be

a8 follows:

#or the 3 T1) connects to DS
Digit Cell TLz connects to XCT
Por the U4 TL3 connects to ES
Digit Call TI4 connects to XCT
For the 7 TL5 connects to HS
Diglt Call TL6 connects to MIN

Thug WOE would be arranged to operate when
exactly three diglts followed by a start
pulse, exactly four digits followed by a
atart pulse or a minimum of seven digits and
e atart pulse are received,

If either three diglts and a start
pulae or four diglts and a start pulse were
reglstered, relay NOE would be operatad
through front contects of relays TEN, TAN,
B8 or ES, RA, and CK. If e slgnal, elther
a dlgit or a stert pulse, 18 recelved in
the alghth position NOE would be oper-
ated through front contacts of TAN, HS,

RA, and CK.

5,4  Second Key Pulse Signal

If & second key pulse slgnal con-
glating of the frequencies two and ten is re-
calved, the TEN relay will be operated
from ground on the "10" lead and the ground
on the "2" lead wlll cause operation of the
RO ralay provided NOE had elready been
operated. If KOE had not been operated,
the operation of TEN wlll cause operation
of RO, RO ceuses the marker to be started
with & reorder indication.

5.5 Simultanaous Operation of Two Keys

Simultaneous operation of two keyset
keys et the switchboard results in the
operation of three or four or no recelver
channel relays. If no channel relays are
vperated, the error may be detected as any
ingufficient digit error.

Three oy more channel relays in
oparating ceuse operatlon of receiver relay
CK3. CK3 ground lead "RO" to operate relay
RO which causes a marker to be started for
reordar routing.
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. 6. CODE TREATMENTS
6.1

NPA and Nonares Codes on TOL, TAN, and
CHEMA Trunks

Registers arranged to handle traffic
over CAMAO, 1, TAN, 1, TOL, and NTAN trunk
classes can also be arranged to serve
numbering plan area (NPA) codes in which
NXX codes may be used for both NPA and
nonarea codes, and the code NPA-411 is
detected as an area 1nformation code.

6.11 NPA Codes

Codes having ten diglts with a start
signel In the eleventh position and where
the A digit 1s other than 0 or 1, are con-
gidered NPA codes. When such a code is
recelved, relay ST1l operates after the
start signal 1s detected and shifts the
translation lead to the marker from LT to
TT to request area code translation,

6.12 NPA Informetion Code

When the code NPA-411 is reglstered in
the A-F digit positions, respectively, and
s stert signel 18 receilved in the G position,
relay Al11 operates and shifts ground from
the "LT" to "X11" translation lead. 'The
marker recognizes this signal as a request
for translation of an aresa informastion code.

A series arrangement of contacts of
the D, E; and F registers are included in
the operate path of A4ll, These contacts
Do, 4, EO, 1, and FO, 1, are isolated from
ground by front contacts of the MSTA relay.
When the digits 4-1-1 are received in those
registers and relay TEN operates from the
start signal in the @G position, a path is
completed to operate the A1l relay.
Following the marker start, relay MSTA
operates from TCl and breaks the series
connection between the D, E, and F reglsters,
MSTA also grounds one slde of the D-, B+,
and F- contacts to allow transfer of these
digits to the marker,

6.13 Nonares Codes

Codes with & O or 1 in the A position
are considered nonarea codes, Relays SAO and
SAl are used to detect Buch codes. Both
relays operate when the digit 4, 5, 7, or 8
lg received as the A diglt, and both remain
normal when the A digit 1s 2, 3, 6, or 9,

SAO operates when A 13 O and SAl operates
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when A 1s 1., If either relay operates
alone, the operate circuits of the A411 and
ST11 relays are opened. With both A411

and ST1l unoperated, ground is connected

to lead "LT" regardless of the number

of dlgits. If SAO and SAl both operate

or toth remain normal, the operate paths

of A411 and ST1l are not opened and one or
the other can operate as previously
described.

SAO and SAl are both prevented from
operating when the diglt 2, 3, 6, or 9 is
recelved in the A position since the
receipt of frequency 2 in these diglits
operates relay A2 which grounds the re-
sistance battery to SAO and SAl.

6.2
6.21 A Diglt Register

One-One Prefix Codes

The A dlgit register of Fig, 5 is
provided when tandem trunks recelve one-one
ares directing codes or one-one service
codes., The register 1s arranged so that
the locking circult of the A0 and Al relays
is through a front contact of one of the
A2, AL, or A7 relays or through a back con-
tact of the tandem class relay. This pre-
vents an initial "one" from being recorded
a8 the A digit on a tandem class call.

When one-one preflx codes are not used,
Fig. 4 with a reed type A digit register
is provided.

6.22 Prefix Counter

Flg. 5 is provided with a prefix
counter, consisting of relays 11A and 11B,
to record the one-one of the area directing
code or of the service code on tandem class
calls., When the receiver detects an initial
digit of "one", the AO and Al relays operate
over theilr respective leads but do not lock
since TAN is operated and A2, Al,and A7 are
not operated. Relay 1llA operates through
make contacts of A0, Al, TAN and RA to the
ON relay ground. 11A locks around the AO
and Al contacts so that, when these relays
relesase, 11A will hold directly to RA. 11A
also locks through a back contact of 11B
to insure the operation of 11B. 11A operates
11B which locks and switches the translator
lead from LT to 11 so that the marker will
use the translator for one-one prefix codes.
11A also opens the J and L leads to release
recelver relay LK which in turn releases CK2
and the channel relays. Release of the
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echannel relays releases AU o AL, AR the
end of the pulse RA relcascs %o releasc 11A.
11A recloses the J and L lead and the re-
ceiver is ready for the next digit.

A second or subseguent one will operate
11A in a similay menner and 1ts operation
wlll serve to recycle the recelver.

The first diglit received other than a
"one" will be locked through front contacts
of A2, AL, or 7 and the register will
Joperate the B digit steering relay through
“rront contacts of A2, AL, or A7, TAN and
RA to the ON relay ground,

6.23 Initisl Dipit "one" as the A Diglt

if Fig. 5 is provided and the reglster

serves a trunk other than a tandem class,
relay TAN will be normsl and any digit can
be registered in the A posltion, If an
initisel digit "one" is received, relay AO
end Al will operate and lock through back
contacts of TAN, Steering reley BS will
also operaste through a back contact of TAN,

6.3  Special Codes

Since the multifrequency register
always recelves o start signal after the
last digit, it needs no other fecilities
for determining when to operate the marker
ptart relay. Thisg being the case, any type
of code (or numb@r) may be uged over any
class of trunk with the exceptlon of the
following.

on toll tyrunks, various codes may be
uged such as 1X1 for toll service codes,
11X(X) (X) for T%, 1XX and OXX for toll
tributary codes and X1X or XO0X for area
codes, Therefore, the 11 prefix cannot be
used as an aven directing code on toll trunks,

On five digit tandem trunks wired for
the FVD translator, one-one prefix codes
cannot be used hecause the single code
dlglt may be 8 one,

7o TRUNK CUT-THROUGH

When the start pulse has been recorded,
the marker start relay M3T operates. However,
before the marker can be seized it 1s neces-
sary to transfer supervision back to the
trunk in order to provide a holding circuit
for the line link and trunk link switches
which the warker wlll operate. Therefore,
relay MST opens the tip and ring leads and
signals the trunk over lead "D to take
gupervisory control, A differential relay
TCL is used in the "D" lesad to permit
operating a trunk relay and then checking
that it operates, over a single lead.

Lead "D" is connected in the trunk
through the winding of trunk relsy D to
battery and in the register through the
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secondary winding of relay TC1L to battery.
To operste the trunk relay, ground is con=
nected from a front contact of relay MST
through the low resistance primary winding
of TC1 to the "D" lead. The trunk relay
operates but the TCl does not operate be-
cause 1ts two windings are energized in
opposite directions., When the trunk relay
operates, the trunk supervisory relay A
operates over the trunk conductors, an’ In
turn connects ground to the "D" lead. This
ground holds the D reley and short-circults
the low resistance winding of TCl allowing
the secondary winding to become effective
so that TC1l operates, TCl operates relay
TC?2 which locks and starts a connection to
the marker.

8. CONNECTION WITH MARKER

8.1 Marker Start

The operation of relay TC2 connects
battery to the start lead "ST" and the con-
nector battery supply lead "CBS" to the in-
coming register marker connector circuit,
It also grounds timing lead TM to start
the connector timer. The connector re-
sponds by connecting the register to an
idle marker by about 100 leads.

8.2 General

Information transferred to the marker
consists of class of trunk, trunk link
frame number, trunk number (if any), all
diglts which were received, and an end
signal consisting of a ground on the 7 lead
of the next digit beyond the last digitl
received, The marker expects grounds on
two of the five leads for each diglt regis-
tered 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 (o
set up the call either directly through
the trunk link and line link frames to &
subscriber, or through the line link and
trunk link frames to an outgoing trunk
with control, by an outgolng sender, or,
on a pulse conversion call, through the
pulse 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.

8.3 Trunk Class Information

One lead between the link and the
register is used per class o1 trunk,
but this lead is required to convey three
items of information. These are class of
call, translator to be used in the marker
to interpret the received dlgits correctly
and the type of marker to be used, This
information is outlined on following

page.
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8.31 Class of Call

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

Inc Incoming or terminating only, with
the trunk appesaring 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 trunk appearing on both
trunk link and line link frames with
local servlce 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 dial: Informs the
merker that an outgolng dial pulse
sender of the first group, if more
than one group 1s provided, must be
selected.

PCD1  Pulse conversion dial: Informs the
marker thet an outgolng dial pulse
gender in a second group of senders
must be selected,

POR Pulse conversion revertive: Informs
the marker that an outgoing revertive
sender must be selected.

On later markers three additional
tandem leads TAN2-U4 were added meking a
total of ten class leads. These were then
increased to twenty by adding the TCA and
TCB multipliers.

With the increase in the number of
class leads the flexibility was also
expanded so that the leads could be used
for purposes other than those described
above.

8.32 Translator to Be Used

OA Office A or Office B, No code trans-

or mitted: four numericsl digits for
0B subscribers in office A or office B
respectively.

SECTION IIX
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FVD Five Digit. Indicates that a certain
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, 1t
indicates that only one digit of
two or three dlgit 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 indication that
the call 1s to be directed to the
foreign numbering area.

TT With "ZN" option this lead indicates
that a toll translator was to be
used., With "Z0" option this lead
indicates that the code 1s an area
code,

X1l  Indicates that an NPA-H11 invormation
code has been received in the re-
glster.

8.33 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. Thils signal has no counter-
part for nonspecial trunks; the
signal 1s present for special trunks
and absent for nonspecial trunks,

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

8.4  Trunk Link Frame

The trunk link frame number is trans-
ferred to the marker on a tens and units
bagis. The tens digit is on a one-out-of-
two basis and the units digit is on a
two-out~of-five basis,.

TCI Library: www.telephonecollectors.info




S

CD-26042-01 - ISSUE 4p - SECTION Il

8.5 Marker Relesse

When the marker completes its func-
tions it grounds the marker relesse lead
"MRL", operating relsy MRL, IFf the marker
encounters trouble, 1t sends a trouble re-
lease signal to the connector, which
disconnects from that marker and selects a
second marker, usuvally & different one, in
en effort to complete the call, If the
second marker also falls, 1t grounds lead
"BP" (Bo called because it 1s used to tell
originating reglsters to give busy tone to
the calling party). The ground on lead "BT"
operates the register trouble release

‘relay TRIL.

9. _RELEASE OF REGISTER

The opéretion of relay MRL or TRL 1s
a signal thet the regilster should relesse,
Relay MRL or TRL locks to relay T2 and opena
leads "ST" and "TM" to the connector. This
relesses the connector and the marker. MRL
or TRL closes a local holding circult for
relays RB and RBl1 and releases relay ON,
ON releases the register link hold magnet
and relays H, DCK, and ONl, ON1 releases
the trunk frame number, class, and trunk
number relays and relay CK, which releases
relay TEN, and this relesses relay MST,
When CK and MST have released, relay TC?2
releases to relesse relays MRL or TRL, RB
and RBlL and the link circult reglster busy
relays in tuin, thereby making the register
avalilable for reselection., The release of
ON and ON1 openg the varlous off-normal
ground leads, releasing all other operated
raleys.,

20, LINK TIMING

) 8ince the link circult conteins no
timing festure and since a link Tailure
would block calle from numerous incoming
trunks, the register is arrenged to time for
completlion of link functiens and to ceuse

& marker connection and relessa of the
reglster 1Lf they are not completed wlthin
325 milligeconds npominal., Timing 1s accem~-
plished with the link relesse tube LR, relay
IR and the assoclated capacitor-resgistor
network,

The LR tube has characteristics such
thet no current will pass between terminals
No. 2 and No, 4 unless the zas 18 lonlzed
and the 130 volt potentiel across these
terminals 1a insurficlent to ceuse lonlzation.

The gas wlll lonize if 72 volts nominal is
conmnected across terminals No. 1 and No. 4.
When ionlzation occurs, current will flow
between terminals No, 2 and No, 4 with a
voltage drop of approximately 75 volts.,

The voltage across terminsls No. 1 and No, U
18 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 capacltor IR, These are chosen Lo
glve a time of 245 minimum, 325 nominal
and 500 maximum milliseconds for operation
of relay LR. Cepaclitor LR 1s 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, thils shunt is removed and the
grounded winding of relay LR is connected
to the capeacitor and to terminal No. 4,

The cepacitor starts to charge through .
resistor LR3 to the 130 volt source. If
the link functions are completed
satiafactorily, RIK operates to reconnect
the discharge path to prevent further
charging end consequent operation of the
timer.

If some trouble prevents the com-
pletion of the link functions, RLK will
not operate and the capacitor LR will
charge sufficlently to cause the gas to
ionlze and cause operation of relay LR on
a circuit from the 130 volt source,
through tube terminals 2 and 4, front con-
tact of ON and the winding of relay LR
to ground. LR locks to 130 volts through
raeslstor IR4 which is low enough in
resistance to reduce the voltage on the
tube below the sustaining value, thus de-
lonlzing the tube to conserve itg life.
IR also operates MST and grounds lead D
toward the trunk. This operates relay
TCl and simvulteneously operates the cut-
through relay D in the trunk, if the
crosspoints have been closed., Relay TCl
operates TC2 which calls in the marker.

, IR grounds the "LR" lead to the marker
connector so thet the marker can take
appropriste action. The DCK relay, if
operated, indicating that a link crosspolnt
has been closed and that no double con-
nection exlists, grounds the "DCK" lead to
the marker connector, If the marker re-
celves the DCK ground and the LR ground,
1t will attempt to condition the trunk for
reorder. When the marker has made the
proper disposition of the call, 1t usually
operates the reglster trouble release relay
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TRL elthough in some cases 1t may operate
the regular release relay MRL. The oper-
atlion of either TRL or MRL will releasge the
marker and the ON relay followed by the
release of all operated relays, RIK 1s
operated by either TRL or MRL to simulate
& release check so as to free the link. TRL
opens the link select magnet path and

the link held magnet 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 "D" over the cross-
points, the trunk will hold until the call
is abandoned, If the D relay could not
operate because of the trouble, the trunk
will ageln start for a register,

dl. REGISTER TIMING

A period of 25 seconds nominal is
allowed for all digits to be recorded. If
relay MST does not operate within this
interval, after register selzure, the
register will time out and call in a marker
for a reorder connectlon. Once MST has
operated, a second perlod of 25 seconds
nominal i1s allowed for completion of the
marker functions and register release, If
the regilster does not release within this
interval, an abandoned call is simulated in
an attemp to release the register., 1In case
the register falls to release, the offlce
elarm 1s brought in.

The .overall timing in the register
is accomplished by relay TM, tube TM and
the assoclated reslstor-capacitor network.
Tube TM has characteristics such that no
current will pass between terminals No, 2 and
4 unless the gas 1s ionized and the 130 volt
potentlal across these terminals is in-
sufficlent to cause ionization., The gas
will lonize, however, if 72 volts nominal,
18 applied across the No, 1 and No. 4
terminals, and current will then flow between
terminals No. 2 and No. 4 with a voltage
drop of 75 nominel. The voltage across the
No. 1 and No. 4 terminals 1s equal to that
across the TM capacitor and this is controlled
in time by the value of the capacitor and
the value of the charging resistor TM3,
These are chosen to give a time of 19.6
minimum, 25 nominal and 37 mgximum seconds
delay in the operatlion of relay TM.

. Capacitor TM 1s normelly discharged
by a circult through resistor TM 2 end a
back contact of relay ON. When ON operates
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at the beginning of a call, it opens the
capacitor discharge path and substitutes .
e charging path from 130 volt aource through
reslistor TM3, capacitor TM, front contact

of relay ON, back contact of MST and the
winding of the TM relay to ground. This
clrculit will charge the capacitor to 72
volta in about 25 seconds and since the ca-
pacitor is connected across the tube control
gap, terminals No. 1 and No, 4, this voltage
causes the gas to ionize. Thils causes oper-

‘ation of TM from the 130 volt source, through

tube terminals No, 2 and No. 4, front con-
tact of ON, back contact of MST and winding
of TM to ground, The TMl resistor is pro-
vided for preventing an excesslve amount of
current in the control gap.

The timer is recycled when relay MST
operates. When MST operates, the TM relay
winding 1e disconnected from the capacitor
and the discharge clrcult 1is connected
across the capacitor through a front contact
of relay TM1 which was operated at the
beginning of the call by the ON relay. TML
is released when MST operates, but is
sufficiently slow relesse to allow time to
discharge capacitor TM. When TM1 releases,
it opens the discharge circuilt and re-
connects the TM relay winding for another
timing cycle.

If the timer operates before relay
MST operates, it operates relay TM, TM
grounds lead "LP" to light the time-out
lemp for the register at the master test
freme, grounds lead ALM to start an office
alarm timing circuit, locks through resis-
tor TMU4, which is low enough in resistance
to shunt and extinguilsh 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 relay D
operates and connects direct ground to
lead "D", operating relay TCl, TCl operates
relay TC2, calling in a marker. Since
relay RO 18 operated, the marker finds
ground on lead "RO" and no ground on the
class of translator leads; therefore it
sets the trunk in the reorder or overflow
position. The operation of MST also re-
leases relays TM and TM1l and recycles
the timer.

If the TM timer operates after relay
MST has operated, relay TM operates, With
MST operated, TM opens the circuit to
the supervisory relay SR, allowing it to
release to cause operation of MRL to effect
the release of the register.
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12, ABANDONED CALLS

The calling party may release the
reglster at eny time after the start
pulsing tlp end ring polarlity reversal hes
been transmitted by the reglester, Super-
vigion 1s undey control of reley S8R which
in turn is controlled by relays A and TCL,
An sbandoned cell is recognized by the re-
leage of raelay SR, which may occur at
various times as described in the following
paragraphs.,

When the wreglister is selzed, relay S8R
operates on & clwecult through back contacts
of relays T™ end BV to ground at relay ON,
When RV operates to reverse the polarity
on the tip and ring leads it opens this
¢lrcult, but relay A should oparate to
establish & parellel holding circuit for SH,
Should the calling peviy disconnect, velay
A will not opereate or will release if
operated, cauping the release of relay SH.

When reley MST operates, it releeses
relay A, However, MST also operates the
cut-through relay in the trunk over the
"D" lead. Thie relay connects the trunk
supervisory relay to the tip end ring leads
causing 1t to gpevate and this grounds lead
"D", operating 0L, 'TCL closes & new holding
circult for SR through a beck contact of TH,
In order to prevent SR from releasing before
TC1 operates, & path ls provided to hold SR
through series front contacts of relays TML
and MST, The operation of MST relesses THML
which is sufficlently slow relesse to hold
ralay SR.until TCl operates. If the call-
ing party abandons after this stege, the
trunk supervisory wrelsy will release, re-
leasing relay TC1 which will relesse relay
SR,

. When 8R relesses from any of the above
causBes, 1t operates MRAL from ground on a
front contect of relay AV. MRL releanes

the register,

33, TRUNK TEST CALLS

When the trunk test circult 1g con=
nacted to an incoming trunk by means of the
test Jack, spaclel tests way be made on
which the register ls reguired to connect
to a marker without welting for any digits
to be keyed, The signal for this conditlon
is ground through the sleeve of the test
Jack in the trunk eireuit end over leed "D"

to the reglster, The regilster TCl and TC2
relays oper&,tef causing a marker to be
called, Lead "IST" is grounded towsrd the
marker by back contects of relay MST as an
indication thet the call is a test call,

14,

The group busy lead "GB" to the traflic
register clreult 1s grounded whenever all
reglaters of & group are busy, This lead
is controlled by a chain circult through
series front contects of the reglster RB
relays for all reglsters in the group.

On TOL cless calls, a signal 1s
trangmitted to the traffic register circuit
whenever the reglster timer TM times out
before the marker stert relay la operated.
If the A8 steeving relay 1s operated,
indlecating a permanent signal condition,
%raund wlll be momentarily connected to the

PS" lead, If the AS steering relay is
releasad, indiceting that some digits have
been registered, ground will momentarily
be connected to the "PD" lead.

The TH1l, T0L, and A8 relays are oper-
ated when the register 1a selized., If the
THM reley operates before pulsing starts,
the ground 1s connected through front
contects of these relays to the "pP8"
lead as & toll call permanent signal indi-
cetion to the treffic register circult.
The operation of the ™™ relay will also
cause the RO relay to operate, which in
turn will ceuss the M8T relay to operate.
Operation of the MAT relay will cause the
T relay to relesse so that ground will be
aupplied on the "P8" lead during the oper-
ating time of the RO and MS8T relays and
the release time of the TH relay.

After the first diglt has been re-
celved, the Tl and TOL relays remain
oparated but the A8 relay will release.
Tha operation of the TH relay under thils
condivion will eonnect a ground through
the front contacts of the Tl and TOL re-
loys end the back contact of the AS relay
to the "PD" lead, as a toll call partisl
diel signel to the traffic register cir-
cult, Ground will be applied to the "PD"
lead during the operating time of RO and
MYT and thé release time of TM,

After e cemplete reglstration has
been received, the MST relay 1a opex-
ated, causing the T™1 relay (o releasa.
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Consequently, should the TM relay operate
after pulsing 1s completed, neither the
"pS" nor the "PD" lead will be grounded
since the TM1 relay opens this circuit,

15, TEST AND MONITOR CALLS

15.1 Reglster Test Circult

If the register functions with an

incoming reglster test circult, the M
relay of Fig. 9 will be provided, This
is a low cost test circult and is used for
testing the reglster and assoclated re-
celver, The M relay 1s operated over lead

- "M" by ground from the reglster test eircuit.
M locks to lead "ML", The operation of M
relay mekes the reglster busy to service
calls by operating the relay MB and connects
the following leads through to the incoming
register test circult.

H Indicates to the reglster test
circuit that the register is off-
normal,

MON Indicates to the marker that the
b call is a test call,

N Permits the test circuilt to increase
the sensitivity of the MF signal
recelver on certein tests.

RP Permits the register test clrcuit
access to the register link so that
it may originate & cell through a
test trunk.

Automatic Monitor Register and
Sender Test Circuit

15.2

If the register functions with an
automatic monitor reglster and sender
test circuit, abbreviated monitor, the
M relay of Fig, 10 will be provided. This
circuit provides for monitoring on sexrvice
calls and for originating test calls to
check the operations of the register and
assoclated recelver. The M relay is
operated by battery on the "BS" lead and
ground on the "M" lead from the monitor.
Operation of the M relay connects the
following leads through to the monitor
circult,

T Connect the monltor circuit to the
tip and ring leads of the reglster
8o that a check of the number
pulsed can be made on monitored calls,

RG Are ‘'used for indicating the position

FR of the register in its marker con-

CN nector, the frame on which the
marker connector is located and the
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positlion of the marker connector on that

frame respectiyely.

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

TAN Indicates to the monitor circuit
that the call is of & tandem class
for the LT translsator,

MST Indicates to the monitor circuit that
the register 1s selecting a marker.

H 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 signal
recelver on certain tests,

=

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

15.3 Sender Test Circult

Cew

£ In offices where a sender test cir-
cuit 1s used for testing multifrequency
genders and where, for reasons of economy,
no separate multifrequency signal receiver
ie provided for use with this tesl circuit,
the receiver permanently associated wilth
one of the register circulits in the office
can be borrowed. The register assoclated
with the receiver that can be borrowed. is
wired with option "S", so that, when a multi-
frequency sender test is to be made, the
sender test circult makes the reglster busy
by operating relay MB and gives itself sole
access to the receiver by opening leads "H",
”RO”, "L", "S", a.nd llo .

16. TRAFFIC USAGE RECORDER CONNECTIONS

The traffic usage recorder 1s used
for measuring the time in use of the various
circuits of the office.

The register busy lead "RB" is con-
nected to the winding of the RB relay and
is grounded whenever the register is busy
in service, by test, or made busy.

The reglster busy for maintenance
lead "RBM" is connected to the winding of
the MB relay and is grounded whenever the
register is made busy. This lead is also
grounded whenever the circuit is belng
monltored or tested.

&
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SECTION III - REFERENCE DATA RELAYS
). WORKING IIMITS D 2/5 D DIGIT REGISTER
1.1 A Relay - AJ8 DCK DOUBLE CONNECTION CHECK
Maximum BExternsl 6400 ohms U5V DS D DIGIT STEERING
Circult Loop 6800 ohms 4BV
E 2/5 E DIGIT REGISTER
Minimum Insulation 30,000 ohms 45V
Resistance 30,000 ohms 48V ES E DIGIT STEERING
1.2  Battery Voltages F 2/5 F DIGIT REGISTER
-U5 to =50 FGO, 1 FRAME GROUP (tens)

+125 to +135
) FS F DIGIT STEERING
1.3 Maximum Resistance In the "D" lead
from incoming register to incoming G 2/5 G DIGIT REGISTER

trunk - 10 ohms.
GS G DIGIT STEERING

2. FUNCTIONAL DESIGNATIONS

H HOLD MAGNET

The functional meanings of the desig-
nations of the operating elements of the H 2/5 H DIGIT REGISTER
register are glven in the following 1ist.

HS H DIGIT STEERING
RELAYS
J 2/5 J DIGIT REGISTER
11A, 11B ONE ONE Prefix (Forelgn
Area Directing Code) Js ) J DIGIT STEERING
2E8 THWO CHECK K 2/5 K DIGIT REGISTER
& LINE SUPERVISORY Relay K8 K DIGIT STEERING
Al1L Numbering Plen Area - L 2/5 L DIGIT REGISTER
Information
LR LINK RELEASE (Trouble)
A 2/5 I DIGIT REGISTER
L3 L DIGIT STEERING
AB (Trunk Completing to)
A and B QFFICES LT0~-9 LINK TENS DIGIT (Indicates
Trunk Location on Register
AS A DIGIT STEERING Link)
B 2/5 B DIGIT REGISTER LU 2/5 LINK UNITS DIGIT (Indicates
. Trunk Locstion on Reglster
BS B DIGIT STEERING Link)
¢ 2/5 ¢ DIGIT REGISTER T LINK UNITS TRANSFER
CK CLASS CHECK M MONITOR or TEST
CLS CLASS - SPECTAL MARKER MB MAKE BUSY
cLT CLASS TRANSFER MRL MARKER RELEASE
cS ¢ DIGIT STEEBERING MST, MSTA MARKER START

SECTION IIX
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RELAYS
NOE
NTAN
OA

0B
ON, ON1
PCD, PCD1
PCR

RA

RB, RBl
REG, REG1

RLK
RO
RV

SAO, SAl

SR
ST11

8TS, STS1
SUP, SUP1

TAN, TAN1
TC1, TC2
TEN

TF 2/5

TFT
TM, TM1
TOL
TRL

SECTION ITII
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NO OPERATOR ERROR
NON TANDEM

(Trunk Completing to)
OFFICE A

(Trunk Completing to)
OFFICE B

OFF NORMAL
PULSE CONVERSION DIAL

PULSE CONVERSION REVERTIVE
REGISTER ADVANCE
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 STEERING

SUPPLEMENTARY (Register
Link Switch Group)

TANDEM

. TRUNK CUT-THROUGH

TEN Frequency

TRUNK LINK FRAME (Units
Digit)

TRUNK FRAME TRANSFER
TIME MEASURE

TOLL

TROUBLE RELEASE

TUBES

IR LINK RELEASE (Trouble)

RV REVERSAL (of Tip and Ring
Polarity)

™ TIME MEASURE ) i

3. FUNCTIONS

3.01 To operate reglster busy relays in &

the Reglster Link Clrcuit whenever
the register 1s either plugged busy or is
busy in service,

3.02 To supply battery for operating the

select magnet and ground for operat-
ing the hold magnet in the Register Link f
Circuit.

3.03 To recognize closure of a crosspoint
in the 1link,

3,04 To relesse the select magnet in the
link, :

3.05 To check for a double connection

in the link and then provide
direct ground for locking the hold
magnet,

3.06 To operate the cut-off relay in the
incoming trunk circuit and to
check that it operates.

3,07 To receive from the register link

the class of incoming trunk, the
number of the trunk link frame on which
the trunk appears, and also, for trunks
with appearance on the line link frame,
the location of the trunk on the register
link frame,

3.08 To supply supervisory battery and

ground to the tip and ring con-
ductors of the incoming trunk in one
direction for a timed interval and then
to reverse the polarlty as & signal that
pulsing may begin.

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
pulsing signal. y

3.10 When a register is seized, to
prevent advancing the start lead
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at the active eppearance of the reglster
in the link, but to advance the start
leads at all other appearances of the
register.,

3.11 VWhen a reglster 1s first selzed,
to lock in the connectlon until
all link functions heve been completed.

3,12 When all link functions have been

complated, to allow the last reg-
ister busy relay in the link to operate
and to unlock the connection so that the
reglster will be held under control of
supervision.

3.13 To time for all link functlions to
be completed; 1f they are not
completed within a given intervel, to
call in the marker and indicate the
nature of the trouble to the marker,

3.14 To supply battery to the multi-
frequency aignal recelving circuit,

3.15 To record digits recelved by the
multlfrequency signal recelver
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 lmmedlately
succeeding "ones" and to refrain from
locking in & "one" on the A digit
register.

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

slgnal receiver, not completing a step

until the end of a multifrequency pulse.

3.18 In case the multifrequency receiver
signals that 1t hes recaelved more

than two frequencles simulteneously to

call in the marker and ask for reorder,

3.19 To reguest a reorder routing by
the marker when:

3.1901 A second key pulse signal 1s
receivad.

3.,1902 More or less than four digits
followed by start signal are re-

celved on any four diglt trunk class call

wlth terminals OE and XCT cross-connected,

3.1903 More or less than five digits
followed by start signal are re-

ceived on any five diglt trunk class call

with terminels OE and XCT cross-connected,

3.1904 More or less than a predetermined

number of diglts followed by & start
slgnal are received on a non-tandem class
trunk with terminals OE and XCT cross-
connected,

3.1905 Less than four diglts followed by

e start slgnal are received on any
four digit class trunk with terminals OR
and MIN cross-connected.

3.1906 Less than five digits followed by

a start signal are received on any
flve digit class trunk with terminals OE
and MIN cross-connected,

3.1907 Less then a predetermined number of
dlgits followed by a start signal

are received on a non-tandem class trunk

with terminels OF and MIN cross-connected.

3.1908 Less than, or more or less than a

predetermined number of digits
followed by & start signal are received on
pulse conversion dial class trunks.

3.1909 More or less than two predetermined

: numbers of digits followed by a
start signal are recelved on CAMA tandem or
toll class trunks,

3.1910 Less than a predetermined number of

digits followed by a start signal
are received on CAMA tandem, or toll class
trunks,

3.20 To operate the trunk cut-through re-
lay before calling for a marker.

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

3.22 To transmit to the marker the class

of trunk, the number of the trunk
link frame where the trunk appears, the
trunk number, all diglts recelved over the
trunk, end en end signal.

3.23 To release when the marker operates
the merker release relay MRL,

SECTION IIT
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i
3.24 To release when the marker operates
the trouble release relay TRL.

3.25 To releagse 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 1link circuit operated until the
MRL and TRL relays have released.

3.38 To permit the signal receiving cir-
cult associated with the register
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 cir-

cuit,

3.41 To provide an indication of marker
seizure on test calls over a path
for 1700 cycle tone for office provided

3.28 To call for a marker and ask for with an Office Test Frame.

reorder 1f relay MST has not operated

within e measured time after register 3.42 To permit the use of NXX codes for
selzure, both local and numbering plan areas

3.421 To detect the code NPA-411 as an

3.29 To release if normal release has not
area informetion code.

occurred within s measured time after

relay MST operates.,
: 3,422 To recognize all codes having a O

3.30 To light a lamp and start a common or 1 in the A position as Non Area

alarm timing circuit if the register codes,

fails to release.
3.423 To recognize all codes having other

than O or 1 in the A position and
having a startin the eleventh position as
& numbering plan area code,

3.31 To prevent starting the common alarm
timing clrcuit when the register is
plugged busy.

3.32 To call for a special marker on calls 4, CONNECTING CIRCUITS
from special trunks, i.e., no test or
no hunt trunks or trunks from the test desk.

When this circult is listed on a key-
sheet, the connecting information thereon
is to be followed, This circult will
function with the following crossbar system
circuits,

3+33 With Fig. 10, to connect to the auto-
matic monitor, register and sender
test circuilt,

3.34 with Fig, 9, to connect to the register 4,01 8D-95536-01 - Signal Receiving

test circult. Circult. _
3.35 To transmit a group busy signal to 4,02 SD-26048-01) - Incoming Register
the traffic register circuit when- SD-25585-01 Link Circuit,

ever all reglsters of a group are busy
because of elther make~busy plugs or
service calls,

4,03 8D-26025-01 - Incoming Register
Marker Connector - Marker Part.
8D-26026-01 - Incoming Register
Marker Connector - Register Part.
8D-26029-01 - Preference Control
Circult for Marker Connectors.
8D-25686-01 - Marker Connector,

3.36 On a TOL class call, to transmit a
permanent signel indication to the

traffic reglister circuit whenever the

register times out before any digits are

recorded,
4,04 8D-25805-01 - Master Test Frame

3.37 On a TOL class call, to transmit a Connector Circuit,

partial dilal signal to the traffic
reglester circult whenever the register 4,05 8Dp-25680-01 - Automatic Monitor,
times out after receiving the A digit but Register and Sender Test Circuit,

before marker start.
4,06 8D-25988-01 - Incoming Register

Test Circuit,

SECTION III
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4,07 sD-25675-01 - Sender Test Circuit.
4,08 8D-25762-01 - Master Test Frame,
Jack, Lamp, and Key Circuit.
4,09 SD-25892-01 - Traffic Register
Clrcuilt.
4,10 8D-26070-01)~ (Typical) Incoming
SD-25583-01) Trunk Circult.
4,11 SD-26051-01) - (Typical) Outgoing
: SDh-25580-01 Sender Circuit,
4,12 8D-26002-01) - Completing Marker
SD=25550-01 Clrcult,
4,13 8Dp-95738-01 - Traffic Usage Recorder
Circuit.
4,14 8D-27633-01 - Office Test Frame

Circult.
5.  MANUFACTURIRG TEST REQUIREMENTS

5.1 The multifrequency incoming register

shall be capable of performing all
the service functions specified in this
circult description and meeting all the
raquirements of the clrcuit requirements
table,

6. TAKING EQUIPMENT QUT OF SERVICE

6.1  Method of Taking Egquipment Out of
Service

In order to take the register cir-
cult or any of its assoclated apparatus
out of service, insert a No. 322A (meke
busy) plug in the associasted incoming
reglster make busy Jack, IRMB at the jack
bay of the master test frame.

6.2 Genersal Precautions When Working
on the Apparatus

When working on the apparatus, make
the register busy by inaserting s No. 322A
gmake busy) plug in the agsociated IRMB -

ack at the master test frame, When working
on the apparatus of a register whose

slgnal recelver 1lg assoclated with the
sender test clrcuit, the sender test

circult should not be operated, No further
preceutions are necessery unless otherwlse
gpecified in the circuit reguirement tables,

T ALARM INFORMATION

7.1 Time Out Alarm

7.11 Condition

If a multifrequency incoming regis-
ter encounters a delay in the progress of
a call, the register timing circult will
function and attempt to release the
register as described in section 10 of
the Detailed Description,

7T.12 Indication

If the reglster releases satisfac-
torily, the only indication of the condition
will be the mementary lighting of the time
out lamp TO on the master test frame. If
the register is unable to release, the TO
lamp willl remain lighted and the common
alarm timing circult will begin to functlion
and, after a time interval of 10 to 15
seconds, operate the major alarm and light
the register and sender time out alarm
Jamp, R-S-TOA.

7.13 Action Reqguired

If, in response to a major alarm, a
lighted TO lamp is found, insert a No. 322A
(make busy) plug in the IRMB jack assoclated
with the TO lamp to sllence the alarm and
to remove the register from service,

7.14 Link Release Timeout

In addition to the timeout feature
covered under Alerm Information, there is
also a link release and double connection
check feature provided to check that the
1link functions are completed in the allot-
ted time and that there 18 no double con-
nection in the link path. The operation of
this feature causes selzure of the marker
for appropriate action which may result in
a trouble recorder slarm, The procedure to
be followed in response to trouble re-
corder alarms is covered in Trouble Recorder
Alarm Routine No. 5 Crossbar Office,

7.2 Fuse Alarm

If in response to a major alarm an
FA lamp is lighted at an incoming register
frame, 1t 18 en indlcation that a fuse has
been opereted at the assoclated frame.

Replace the operated fuse to restore
the alsrm and extinguish the FA lamp.

SECTION III
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SECTION IV - REASONS FOR REISSUE

CHANGES

B. Changes in Apparatus

B.1 Superseded

TEN Relay - AF519 - Option "ZK" -
Fig. 2

. TC1 Resistor - 18KE - Option "ZK"
'Y Fig. 1 ‘

Superseded By

TEN Relay - AJ512 - Option "ZL"
— Fig. 2

TC1 Resistor - 19AAR - Option "ZL" -
Fig. 1

B.2 Added

SAO, SAl Relays - AKel4 - option "zO"
Fig. 6

MSTA Relay - AJ15 - Option "ZO" Fig. 6

A411 Relay - AJ512 - Option "ZO" -
Fig. 6

ST11 Relay - AJS512 - Option "zO" -
Fig. 6

(5) Networks - 185A - Option "Zz0" -
Fig.

D. Description of Circult Changes

D.1 The changes listed 1n paragraphs B.l
and B.2 provide for using NXX codes

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 2312-AMM-JWB-BM

for both local and numbering plan areas
and for detecting NPA-411 as an information
code.

The marker will be informed whether
the code is local, NPA, or NPA-411l. Local
or nonarea codes will ground the "LT" lead,
NPA codes will ground the "TT" lead, and
NPA-411 codes will ground the "X11" lead,
provided with this feature. All codes
beginning with O or 1 are considered non-
area codes. Codes considered NPA are those
having a start signal in the eleventh posi-
tion where the A digit is other than O
or 1, or where the D, E, and F digits are
411 respectively, the A digit is other
than O or 1, and the start signal is re-
ceived in the seventh position.

D.2 The feature Note 102 is modified to
indicate that Fig., 7 and 8 are re-
quired only for phase I and II centrex
trunks, circult Note 111 is revised to
indicate the option "ZD" is required only
for phase I and II centrex trunks, and
circuit Note 108 is revised to indicate
that where the marker serves phase I and II
centrex trunks, option "G" must be provided.

D.3 Resistor codes KS-13490-92 and
KS-19150-52 respectively, are similar
but use of the latter codes 1s preterred
and 1s being shown in all No. 5 crossbar
circuits, Since the resistors are physi-
cally similar and the code is not marked
on the apparatus, apparatus figures 1, 2,
and 11 are revised to indicate the KS-19150-
52 codes in place of the KS-13490-32 codes
on a no record basis, This involves a
code change of resistors RV1, RV2, LK1, G&,
G9, IR1l, LR2, TM1l, and TM2.

&
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