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SECTION_I = GENERAL_DESCRIPTION

1.__PURPOSE_OF_CIRCULT

1.01 The purpose of this circuit is to
convert pushbutton dial codes 1into 10- or
20-pps pulse trains and then transmit the
pulse train information into the connecting
circuit. Twenty pulse per second train
information 1is transmitted only when the
connecting circuit is a central office trunk
and the central office equipment is arranged
to accept this pulse speed.

2-__GENERAL DESCRIPTION _OF DPERATION

2.01 The register sender circuit replaces
the rotary dial in generating pulse trains at
a rate of 10 pps with an interdigital time of
approximately 700 ms or 20 pps with a minimum
interdigital time of 300 ms.

2.02 For outgoing signaling on aial
lines, the register sender Llink circuit, in
response tu a start signal received from the
position c¢ircuit, connects the sender auto-
matically to the Line reguiring signaling.

2.03 Depending on the issue of the
registar sender, the attendant receives a
steadily lighted ready lamp (RDY) as a dial
start signal and, with lLater issues, receives
dial tone in addition to the Lamp signal.

*This CD also covers drawing dissues through
13D. For Reasons for Reissue, see Appendix
1D.
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‘2.04 Upon receiving a start dial signal,
the attendant ther pushbutton dials the num-
ber of the called party into the register

cenger.

2.05 VWhen t: > atteadant pushbutton dials
& digit, ground 1s applied simultaneously to
two of five leads. The five Lleads are
designeted as leads 0, 1, 2. 4, and 7.

2.06 Each 2-out-of-5 . code digit s
steered by the steering .circuit <nto a
register unit 1in the storage circuit. The
storage circuit consists of seven register
units (AR through GR); each register unit has
five independeni dry reed relays. Two of the
five dry reed relays <in each register are
oLerated and represent a didled digit .n two
of five codes.

2.07 The sequential digit selector now
steers the 2-out-of=-5 code digits out of <the

storage circuit, one a% a time, into the
translator circuit.

2.08 The translator circuit conditions
the pulse counter c¢ircuit and starts an

interdigital timing circuic cyclé. At the
end of the dnterdigital . timing cycle, the
pulse generator starts outpulsin over the
line. These pulses are counted gy the pulse
counter circuit. -When the pulse counter
circuit counts to the same digit that €dis din
the translator circuit, an eng-of-pulse-train
circuit is activated. '

2.09 The erd-of-pulse-train-¢ircuit stoas
the pulse generator which releases both the
translator circuit and 1ne pulse counter
circuit. The end-of-pulse-train circuit then
signals the sequential digit selector circuit

causing it tc step to the next storage
circuit.

2.10 The above sequence is repeated for
each digit dialed until an end-of=-cutpulsing
code is rece‘ved from the storage circuit.
The end-of-outpulsing code causes the trans-
lator circuit to operate the release relay
which releacses the register sender circuit.

3. REGISTER_SENDER FEATURES

3.01 Although the register sender storsge
packages are capable of storing only 7
digits, a recycling arrangement of the

storage circuit permits a 14-3igit number to
be outpulsed. When used with 5 switchboard,
this number is reduced to 13 for reasons
which will be explained 4in the getailed
description. Inis arrangement demends that
the speed of dialing does not exceed the
ability of the register sender to cutpulse
and clear the storage packages to receive
additional digits. The speed of disling is
regulated by Tflutter-flashing the RDYL .amp
as a8 stop-dial indication when ctorage is not
available. Because several changes have been
made in this procedure a detailed explanation
is made in 3 of SECTION__11. Option M was

- EE
.

.closing

furnished on Issue 4D to arrange the register
sender for 13-digit storage.

3.02 The regicster sender is equipped tc
aorovide cutpulsing at 10 and PP5. Thic
ability is Llimited in some applications andg
various options have been ¢ erated to pro-
vide more flexibility.

READY LAMP FUNCTIONS
3.03 The ready lamp (RDYL) acts both as o

stop and/or start dial and a trouble
indicator. .

(a) As o stop-dialing indicator, the ready
lamp flutters at 720 ipm at the atten-—

dant position wien the keypulsing
speed exceeds the ability of the
register sender-to clear 4its storage
packages.

When storage is available,
the PDYL lamp will tLight steadily.

{b) As a trouble indicator, the ready lamp

flutters at 120 ipm as & signal to the

. attencant that two dial "keys were

inadvertently operated simultaneously,

resulting in the registration of more
than a-2=out=cf-5 code.

3.04 The interdigital timing circuit is

-arranged tn providée a minimum timing interval

of 300 ms tor the 20-pps outpulsing speed and
a timing interval of approximately. 700 ms for
the 10-pps outpulsing speed. ;

early

3.05 With issues of the register
sender, the attendant was isolated from the
transmission path during dialing. Later
1ssues provided dial tone monitoring which

allows the attendant te
hetween digits. i

monitor the trunk

SECTION 11 - DETAILED DESCRLIPTIBN

1. _SEIZURE |

1.01 This circuit is seized by the opera-
tion of the start key in the position cirs
cuit. Ground on the start lead to the Llink
circuit nakes a bid for an ddie register
sender by the operation of an ST- relay in
the Llink circuit. If an idle register sender
is available, a select and hold magnei opera-
tion closec crosspoints on a crossbar switch
through a group of leads between the
Link, tne position circuit, and the register
sender.  The start lead is extended into the
register sender operating relay CS. Relay CS
closes fundamental ground to the register
sender circuitry and closes Llead KR, the
class "lead (CLA or CLA1), and lead CT to -the
Link circuit. Because of the functional
changes “n the central office trunk check
circuit (FS11), the various options will be
taken uE separately in the following
paragraphs.
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22 CALLS TO_LINES _AND TIE_ TRUNKS

2.01 Calis completing in the PBX to sta-
tion Lines and tie trunks do not require
first digit recycle or a change in pulsing
speed., Therefore, the circuitry in FS11
functions only to close the class lead (CLA
or CLA1) and lead KR through for operation of
the RDYL Lamp and dial tone monitoring. With
option ZR, relay CLA would ‘not be operated
under these conditions due to absence of
ground on lead CLA. This would also be true
in the case of option IS or XC because ground
is furnished on lead CLAT only. when the
register sender is connected to a central
office trunk. After a timed interva! due to
the delay of thermistor CSA, relay CsA will
ogerate (option IS or XC) and close iead KR
through to its normal operating path. With
option ZS or XC, lead KR performs the funce
tions of operating the class relays during
the operatec time of ralay CSA (when connected
to a €0 trunk) and controlling the RDYL Lamp
once relay (SA is operated. Lead CLA2 is
used to control the dial tone monitoring
function 1in the position circuit. These
functions are discussed in the following
paragraphs.

2.02 The dialing path for the terminating
circuit is over the tip anu ring leads in
FE11 through 5T contact 58, DT1 contact 58,
IDC contact 38, ODT1 contact 68, DT contact
68, CL contact 58, and through resistor TR.
Relay -IDC operates during pulsing. Contact
M of relay P in parallel with contact 3B of
relay IDC is the pulsing contact. The func~-
tions of the IDC, P, ana PS relay
during pulsing.are explained in 4.02.
functions of the register sender are the same
for either calls to Lines or (O trunks.
These functions are explained 1in separate
paragraphs which follow.

3.__PREDIALING AND FIRST DIGIT RECYCLE

3.01 There have been three distinct
changes 1in the operation of the central
otfice trunk check circuit wihich are

described below.

READY LAMP ONLY (OPTIDN ZR)

3.02 In the original design, the atten-
dant is isolated from the trunk during dial-
ing. The RDYL lamp is the sole indication of
the condition of the trunk. To give the
attendant a start-dial, signal it is neces=
sary to detect the presence of the central
office equipment on the pulsing tip and ring.
A polarized relay is provided to detect a
reversal of battery as the pulsing circuit
first sees the selector battery and ground
and, when the CB trunk is seized, then sees
the (O battery and ground. This second
battery supply 1is the one which must be
detected. Attendant facilities such as the
attendant trunk, conference trunk, 2=-way
positinn trunk, and attendant Looﬁ circuits
require answer supervision for their proper

contacts -
Othes -

operation. Unless this answer supervision is
obtained from the cantrai office (step=-by-
step), the battery and ground is reversed in
the central office trunk circuit. Therefore
options Q and R are provided in the register
sender. For proper functioning of relay 0T2
and the attendant facili 'es when the trunks
are tarminated in a step~by-step central
office, the tip and ring leads are reversed
in the register sender. When the trunks are
terminated in a crossbar ¢r panel office, the

tip and ring are straight in the register
sender and the tip and ring are reversed
between the selector bank and the ceniral

office trunk circuit.

3.03 The function of relay OT2 is _to
release relay 0T when the central office
equinment is on the Lline ready to receive
dial pulses. Relay OT operates when 3 9 is
dlaled and connects lead KR to the flutter
circunt (FS3) to flash the RDYL Lamp as a
stop-dial signal to the attendant. When the
central otfice equipment is attached, relay
DT2 operates, releasing relay DT which trans-
fers laad KR t3 yround, Llighting the RDYL
lamp steadily as a start=diat signal to the
attendant. .

3.04 If centrai office trunks appear on a
Leve. other than 9 and the connected central
office is a type other than that on the ninth
Level (crossgar versus step-by-step, for
instance), relay KR will operate upon digit

translation. Relay TR will reverse the tip
and ring cocnnections to relay DT2 aliowing
the reversed poiarity to operaie relay DT2
when the central office is connectea. This

function is necessary to cancel the tip and
ring reversal in the register sender since
the selector’ bank level for the crossbar
trunks will have a reversal between the bank
and the central office trunk circuit.

3.05 Relay DT, 1in addition to its ready
lamp control  function, also controls the
first digit recycle function. When a trunk
level is dialed (9 or another level), the

operation of relay DT opens the operate path
of the 1 relay. The AR=- digit storage
package is cleared of the first digit by the

operation of both relays DT and 0T1. In FS3,

contacts 98 of relay DT and 118 of relay 0T1

remove ground from the L1 lead to FS2. This

ground is the Locking ground for the AR-

relay ﬁackage; therefore, the relays release
t

after e first digit s translated. The
second digit 1is tien stored 1. the _AR=
package when dialed, which adds one-digit

capability to the regis:er sender or central
office calls.

3.06 Relay DT1 Llocks operated far the
duration of the call and opens the operate
path of relay DT to prevent recycle on
subsequent digits.. Contact 8B of the 1 relay
is placed in the operate path of relay DT to

prevent its operation after the fjrst digit
is dialed (non=CO trunk Llevel) if a subse-
quent digit corresponds to a trunk Level

digit. Contact 88 of relay PC ‘options ZI
and IM) is added tu prevent +elay OT from

Page 3
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operating after recycle on the seventh-digit
if the eighth digit corresponds to a trunk
level digit. ’

. 3.07 Relay DT1 also changes.the outpuls-
ing speed to 20 pps if relay CLA is operated
over lead (LA, and option T is furnished in
the pulse generator circuit (FS9). Dption T
also places contact 12B of relay DT1 across
the D1 capacitor in the dnterdigital timing
circuit (FS7) to changgo the interdigital

timing to approximately ms when 20-pps
outpulsing is used.

3.08 when two trunk levels are used for
CD trunks, the pulsing speed is Llimited to
Lhe speed of the slower central office. When
only one level is used, either speed can be
used depending on the speed the connecting
office can accept.’

DIAL TONE MONITBR:
8)

3.09 The provision of option ZS and the
addition of a monitoring coil and associated
relays “in the position circuit eliminate the
need for the DT2 relay tunction in the
register sender. This new feature permits
the attendant to monitor the trunk bétween
dial pulses. Lead CLA2 was added to provide
a simulated dial off-normal function to the
position circuit to open the transmission
path to the attendant during pulsing.
KR assumes a dual functinn. In addition to
controlling the RDYL lamp, it is used also to
ogerate relay CLA during the interval beiween
the operation of relays €S and CSA. This
interval is timed by the CSA thermistor which
delays the operation of relay CSA by approxi-
mately 500 ms.

NG AND READY LAMP (DPTION

3.10 Relay CLA, which is operated only on
calls from key-terminated trunks, opens the
operate path of relay DT. (contact B8B) to
prevent a recycle of the first digit if this
digit corresponds to .a dial-selected trunk
level. Because relay DT1 4s no Llonger
operated by relay CLA (contact 12M), all

key-terminated trunk caLLs will be outpulsed

at 10 pps.
3.11 Diai~selected central office trunk
calls function as follows. The translation

of the trunk digit results in the operation
0. the T- relays which close the operate path
of relay DT in FS11. When relay ZX operates
at the end of outpulsing, the Tfirst gigit
retay DT1 1is operated. If option T s
furnished, the sender will outpulse the sub-

sequent digits &t 20 pps. If option S is
furn1shed{ the sender will outpulse at 10
pps. This means that unless all trunks are

connected to central offices capable of
accepting 20 pps the outpulsing speed must be
at the speed of the slower central office.
When relay IX releases, (relays DT and DT1
" both operated) relay DT is released placing

ground on lead KR to the positicn circuit as
an indication to the at“endant that the
sender is ready to receive additiecnal digits.

4

Lead

. trunks are

The release of relay IDC at the end of
pulsing closes ground to the CLA2 lead to
close the transmission path to the position
circuit so that the attendant can listen for
central cffice dial tone as a start-dial
indication.

-

DIALING SPEED COUNTROL (DPTIBDNS XC AND YT)

3.12 In
tionship of
recycle, and

previous dissues the interrela-
cdial-pulse speed, first-digit

ready lamp control embodied in
the DT and DT1 relav functions produced
sever> limitations on the dial pulse speed
controi capabilites. As explained in 3.09
through 3.11, the provision of option Z$S
«imits the outpulsing speed of key-terminated
trunks to 10 pps. For dial-selected trunks,
the outpulning speed s Llimited to 10 pps
unless trunks to only 20-pps offices were
furnished. ’

3.13 To obtain a more flexible arrange-
ment the change o outpulsing speed control
was removed from relay DT1. +{ae DT and DT1
relays now function only in the first-digit
recycle and ready Llamp control features.
Relay ['P20 has been added 1in the pulse
generator circuit (FS9) to change the speed
of the generator from 10 to 20 pps. The
strapping to adjust the speed of both 10 ano
20 pulses is embodied <9n ontion YT wiring
eliminating the use of options § and T.
Thus, when relay DP20 is released, the cir-
cuit will function at 10 pps. When relay
DP20 is operated, the circuit willt function
ait 20 pps. This new arrangement provides one
level which can be outpulsed at 20 pps fo
dial-selected central office trunks. This
level 1is determined by the choice of the T-
relay contacts per Table A in FS9. ALl other
levels will outpulse at 10 pps because relay
DP20 is not operated. For first=digit
recycle, the Level chosen other than 9 must
have the T- relay contacts strapped in paral-
lel with the Tz through T? contac+s din FS11
to operate relay DT for recycle.

A.__Key=Terminated _Central Office Trunks

3.14 The trunk circuits must bc modified
to provide leads DP20 and DP10 in place of
cead CLA. Depending on the type ¢f connect-
ing central office, either tne DP1C or 0P20
lead is connected to the positioan circuit.
The position circuit must be arranged to
provide optional wiring to a contact of relay
MA so that the DP10 Leads from all 10- pps
multipled together and connected
through the MA relay break contact to Lead
KR. Similarly, all DP20 Lleads fiom all
20-pps trunks are multipled together and
conne-zted to the MA relay break contact
through a 3000-ohm resistor. The multipled
trunk leads are treated on a per position
basis; ie, all position circuit trunk leads
are handled separately. In the register
sender, with option XC in 7S11, relay CLA has
been placed in series with relay CLA1 to
provide a marginal operating function on lead

KR.
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3.15 When the register sender is seized
by the position circuit and the trunk is
connected to a 10-pps central office, Lead
DP10 is grounded *n the trunk Dy operation of
relay SAR. This ground appears in the
register sender on lead KR during the operate
time of relay CSA. Relays CLA and CLA1 are
both operated and locked to ground at contact
8M of relay CS. Relay CLA1 operated opens
the operate path of relay -DP20 (contact 78 in
FS9). With relay DP20 normal the pulse
generator will function at the 10-pps rate.
When slow-operate relay CSA operates, lead KR
1s cut through to ground at contact 28 of
relay é (FS3). At the same time, lead CLA2

‘is grounded (contact 1M of relay CSA). Relay

M ds operataud in the position circuit which
n turn operates relay MA, Relay MA operated
transfers lead KR from Lead DP10 to lead CLA1
which is connected to the RDYL lamp. Lead KR
1s used to control the RDYL lamp because
relay MA is Locked operated.. Relay M aiso
cLoses'thg M transformer to the attendant
transmission .circuit tn allow central office
dial. tone to be heard. . The combination of a
steady ready lamp and dial tone is a start-
dial signal to the attendant. ’

3.16 1f the central cffice to which the
trunk is connected requires 20 pps, tre
ground on lead DP20 through the
resistor in the position circuit operates
relay CLA only in the register sender due to

the marginal characteristics of relay CLAT..

With relay CLA operated and relay CLA1 nor=
mal, operation of relay CSA operates relay
OP20 (FS9). with relay DPZ0 operated, the

- pulse generator produces pulses at the 20-pps

rate. Relcy DP20 also opens the shunt around
capacitor 01 1in FS7 (contact 12B) to chanye

the interdigital timing to 300 ms.

OFERATION WITH CORD SWITCHBOARD '

3.17 When option R is furnished in the
position circuit (608D switchboard), a high
sleeve on the front cord grounds Lead CLA to
the register sender. With- option IR, ground
on lead CLA operates relay DT1 (contact 72zm
to change the outpulsing speed to 20 pps.
With the addition of option IS, outpulsing
was Llimited to 10 pﬁs because option IV was
applied to prevent the false operation of
relay OT if the first digit corresponded to a
trunk level digit. With the provision of
options XC and YT, outpulsing may be either
10 or 20 pps, depending on whether or not
option R 1is furnished in the position
circuit. ’

3.18 Those trunks dial-selected by the
attandant (switched Lloop operation) have
their pulsing speed determined by the cross=-
connect in the pulsing speed control circuit
on a3 trunk level basis. The translation of
the first digit may be used to change to 20
pps on one level only. Level 9 is permanent—
ly wired in FS11 and is used for 10-pps
operation. The Level used for 20 ppsS must ge
wired per Tabte A in F&9,

000-ohm

4. _INTERDIGITAL TIMING {IMITIAL DR PREFIXING
DISIT_REGISTRATICN)

4.01 Removal of =48 voits from the sTt3rt
anode of the T1 interdigital timing tube oy
aperation of one or more of translator reliys
T0, T1, 72, T4, ang T7 sta.ts the idnterdigi-
tal timing circuit. The 1.08-uf capscitor ©
connectea from the start anode to groung
through 1000-ohm, current=limiting resictor L
is charge. by 130-volt battery through 0.383-
megohm resistor E and the 2.5-megohm poten=-
tiometer D in series. Potentiometer [ i3
adjusted so that it takes approximately 5.5
seconus for the register sender to stop
pulsing from the time the TS sender test lzey
is operated momentarily. This corresponds to
an interdigital time of approximately 700 ms.
On calls teo girect-dia. central office trunks
the short circurt (ootion T) around capscitor
01 in series with capssitor D is removed upon
completion of outpulsing of the central
office trunk level selecting digit. This
reduces the effective capacitance ana Llowers
the interdigital timing to approximately 300
ms when the associuted central office is
capab'e of accepting this faster pulse speed.
Option S <s provided when associated with
central offices requiring slower pulse speed.
When hreakdown voltace is obtained across the
start gap of the T1 tube, it becomes ionized.
The interdigital timing control relay IDC is
energized by the current flowing through the

_main anode. Relay IDC operated:

(a) Extinguishes the T1 tube by opening
the main anaode..

(b) Places ~48 volts on the start anode.

(c) EBpers tne shunt across the make con-
tacts of rgulsing relay P during
pulsing.

(d) Starts the pulse generator.

PULSE GENERATING

4.02 Operation of relay IDC starts the
pulse generator which pulses until the end-
of-pulse-train circuit is oper.ced oy the
pulse counter circuit. When ~elay I0C
operates, ground 1is applied via areak con-
«acts of relay P to relay PG which s a
double-wound, mercury contact, polar relay.
The P and PG relays constitute a self-
interrupting pulsing circuit, the timing of
the pulses being controlled by capacitors PG1
and PG2 and resistors PG1 through PG3. The
secondary winding of relay PG is ~onnected at
both ends to battery through network resis-—
tors. The negative terminal of the primary
winding is connected to the positive terminal
of the secondary winding. The positive er-
minal of the primary winding is connected to
capacitors PG1 and PG2. The primary and
secondary windings are wound in opposition to
each other. Thus, with ground on the arma-
ture of the P relay control contact and relay
P normal, current is applied to the secondary
winding of relay PG, 1in the direction to
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operate relay PG, but the current 4n the
Primary winding charging capacitor PG opposes
the operation” of relay PG. As the charging
current reduces toward zero, the secondary
winding will overcome the opposing primary
w#inding and relay PG operates. Operation of
relay PG Oﬁerates relay P which, in effect,,
transposes the battery and ground connections
to both the primary and secondary circuits.
The current in the secondary circuit is now
in a direction to cause the PG relay armature
to return to its break contact, but since
“capacitors PG1 and PG2 charge in the reverse
direction, which in this case is the direc~-
tion to hold the relay armature on its make
. contact, the relay armature action is delayed
until the secondary current ss greater and
tauses relay PG to release, in turn releasing
relay P. When this occurs, the closure of
ground through the P relay break conti.ct
restores the dnitial condition in which the
current in the PG relay secondary is 4in the
direction to operate ~elay PG. Relay PG
operated tloses its make contact. and pulsing
continues. The duration of closure of the PG
relay contact 4in either direction depends
upnn the values of the resistances, which
also determine the pulsing .speed. Specific-
ally, increasing resistors PG2 and PG4
decreases the pulse speed while increasing
resstor PG5 decreases the percent break.

FIRST PULSE SHORTING

4.03 The first pulse issuing from the
pulse generator is distorted since capacitors
PG1 and PG2 are starting to charge from zero
voltage. The pulsing contacts of relay P are
shorted out during this initial pulse inter-
val by the make contacts of relay PS,. Re'ay
PS is released by the operation of relay P
and remains released for tﬁe duration of the
pulse train, at whizh time 4t g
operated through the make contacts of relays
P and PC in series. Break contacts of relay
PS in the input lead of the pulse counter
Circult prevent the counter from counting the
distorted pulse.

again

PULSE COUNTING

4,04 Pulses issuing from the pulse
generator are divided by the pulse counter
dividina relays W and Z before they are
counted by the counting relays. The pulse

dividing relays are enabled to function by
applying ground through the make contacts of
relay IDC and the break contacts of relay PS
in series. The relays continue t> divide
pulses dssuing from relay P until relay PC
operates at tne end of the pulse train.
Relay W operates when relay P operates and
relay Z operates when relay P releases. Then
relay W releases on the second operation of

relay P, and relsy Z releases on the secend
release of relay P. The whole process
repeats. Thus, when relay Z operates, an odd

pulse 1is sent to the counter; when relay Z
releases an even pulse is sent. The counter
is a 10-pulse partial'y recycling one which

6

‘iuses six relays (E1-7, E2~8, E3=9, E4=0, ES
\and. E4) that are designated accord1ng to the

pulses which operate them. Relay E tolds
during the sixth pulse and releases during
the; seventh pulse when the E1-7 relay
operates. A make contact on the E6 relay
recloses the operatinf pat’ of the E1-7 relay
to the odd control lead during the sixth
pulse so that it may operate during the
seventh pulse. The transfer on the E1-7

relay in the even control Lead is necessary
to prevent a backup path from locking groupg
on relay E6. Relay E6 remains operated until
the entire counter circuit dis released by
relay PC operated. Ground from the transla-
tor s connected to relay PC when the corre-
sconding relay (or relays if the digit is
over 5) in the counter operates. By arrang-
ing the circuit so that relay PC is energized
during the last pulse break interval and by
having it provide a locking path for relay P,
a complete cycle of make interval plus break
interval. is made available for ending the
pulse train, thereby increasing the maximum
potential counting speed. s

2 TRANSLAYION_AND_END=DF-PULSE-TRAIN
BPERATION
5.01 The translator circuit consists of

T1, T2, T4, and T7

contacts on relays T0,
from

which are operated in a 2=-out-of=-5 code
the code information registered <in- the
storage ci-ruit and supplied under the con-
trol of the sequential digit 'selector cir-
cuit. It translates the 2-put-of-5 code
information into 1-out-of-10 code information
which 1¢ applied to the pulse counter cir=
cuit. The only valid dial code dinformation
which 4s not on a 2-out-of-5 basis consists
of either end-of-code ground on the 4 dial
code lead or release forward (RLS FWD) ground
on the 7 dial code Lead.

5.02 After the completion of each digit
relay PC operates and:

(a) Removes the common battery supply from
all the translator and pulse counter
relays causing them to release.

(b)> Dperates the PCS relay..

When reLaK P operates to complete the last
pulse of the digit, it operates relay PS
through make contacts on relay PC, which in

turn release relay IDC.

6. _DIGIT_SELECTING_AND RECYCLE

6.01 The sequential digit selecting cir-
cuit s wused to connect the translator cir-
cuit to the storage circuits in a
sequence. The sequence control 1is accom-
plished with relays WX and ZX of the sequen-
tial digit selector circuit and relays RC and
RF1 of the recycle circuit. The first digit
path extends from ground stored on two of the
five reed switches of the AR register relay
through break contacts of digit selecting

controlled
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relay 1 to the translator circuit relay
windings. The second digit path extends from
ground stored on two of the five reed
switches of the BR register relay through
operated contacts of the first digit select~-
ing relay 1 and break contacts of the second
digit selecting relay 2 in series with the
corresponding translator circuit relay wind=
ings. The third digit path extends from
ground stored on two of the five reed
switches of the CR register relay through
operated contacts of the second digit select-
ing relay 2 and break contacts of the third
digit - selecting relay 3 in series with the
corresponding translator circuit relay wind=-
ings. The paths of digits & through 7 are
similar to those described above. In cases

where the dialing information exceeds seven

digits, such as a direct digstance dialted call
requiring ten digits or registering the end-
of-code digit on seven-digit calls, the
recycle circuit functions when the digit
steering circuit relay D7 operates to release
and clear tho AR through FR storage circuits.

To guard against a premature release of the
AR through FR storage . circuits when the
attendant pushbuttor. dialing speed is faster

than the register sender outpulsing speed,
the recycle circuit will cause the RDYL Lamp
at the attendant position to flutter when the

sixth digit is pushbutton dialeu before the

fourth reqgistered digit is being outpulsed.
When the register sender 1§ outpulsing the
fourth digit, the recycle circuit again

causes the RDYL Lamp to light steadily as an
indication to resume dialing. On am 11= or
13=digit call the recycle circuit will cause
the RODYL Lamﬁ at the attendant positionr to
flutter when the ninth digit is dialed before

thé sixth registered digit has been outpulsed

(option YO).
outpulsing
cuit will
steadily as
to complete

When the sender has completed
the fifth aigit, the recycle cir=
cause the RDYL Lamg to Llight

an indication for the attendant

dialing. Registration of the
seventh digit will cause the steering circuit
relay 07 to operate, in turn operating relay
RC. Operation of relay RC causes the release

of the AR, BR, CR, DR, ER, and FR storage
circuit relays and the 01, D2, D3, D4, D5,
and D6 steering circuit relays by opening

itheir Llock paths. Release of the D1, D2, D3,
D4, DS, and D6 steering circuit relays causes
the operation of the AL1, AL2, AL3, AL4, and
ALS recycle circuit ralays which provide an
auxiliary Llock path for the storage circuit
relays. These will be reoperated when the
remaining digits are pusnbutton dialed. On a
7-digit central office call, the end-of=code
digit 4 will normally be registered in the AR
storage c¢ircuit. On an 11-digit direct dis-
tance dialed code, the end-of-code diqit 4
will normally oe registered in the DR storage
circuit. On a 13-3igit di-ect distance
dialed code, the end-of=-code nulcse is auto-
matically registered by the register sender.
In this case, operation of the END key by the
attendant performs no useful function. The
pulse-dividing WX and WZ relavs operate in
response to operation of relays PC and PCS in
the end=-of-pulse-train circuit. Initial
operation of the PCS relay causes operation

of the sequential digit-selector circuit
relay ZX which causes operation of sequential
digit selector relay 1. The digit selector
then steers the second digit to the transla-
tor circuit. Release of relay PCS causes
operation of relay WX which provides a Lock
path for relay ZX. Upon ¢ mpletion of out-
pulsing of the second digit, the end-ot-
pulse-train circuit relay PCS operates and
causes release of relay ZX. Release of relay
21X clo.es an operate path for the digit
selector relay 2 which steers the third digit
to the translator circuit. Release of relay
PCS causes release cf relay WX, preparing the
operate path of relay ZX for the next opera-
tion of relay PCS. Subsequen. digit selec-
tion ope-ation proceeds in a similar manner.

-

Z.__SENDER_RELEASE

7.01 When the attendant has completed
oushbutton dialing code dinformation to the
register sender, the END key is depressed as
an end-of-code iadication. Operation of the

END Ley grounds the 4 Llead and operates a
storage circuit register relay. When the
translator receives the end-of-code informa-

tion frem the sequential digit selector cir-
cuit, transzlator relay R4 operates. Cpera-
tion of relay T4 closes an operate oath for
relay RLS through break contacts of the T0,
T1, T2, and T7 relays. 0On a 13-digit call
the register sender - automatically registers
the end pulse by locally operating relay RLS.
In this case, operation of the END kLey by the
attendant performs no uscful function. Relay
RLS "operated:

(a) Locks to parallel contacts of operate
relays CS and PCS.

(k) Removes ground froma Ltead CT to the
register sender link .ircuit.

(¢c) Maintains a ground'on lead MB to the
register sender link. .

7.02 Removal of ground from lead (T to
the register sender Lirx causes the register
sendes circuit to function and remove ground
from Llead CS <(to the register sender) and
causes the attendant position Lamp ROYL to go
dark. .

7.03 Removal of ground from. lead Cs
causec the release of relay CS which:

(3) kemoves battery supply for pulse coun-
ter, interdigital timing, end-oT-
pulse=train, and clear circuits.

(b) Removes ground supplies for central
office trunk check, pulse generator,
sequential digit selector, recycle,
and all=-sender-busy register circuits.

7.04 Release of relay ?C in the end—of=-

pulse~train circuit causes release of :low=-
release relay PCS. Release of relay PCS
cuses che release ¢* slow-release ielay RLS
which removes ground Llezd MB to the

from
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register sender link. The register sender is
now in an idle condition.

8.__CLEAR_DPERATION

8.01 The clear relay CL 4s shunted by
ground on any of the dial code leads 0, 1, 2,
or 4. However, when the attendant depresses
the RLS DEST, RLS FWD,or TRK RLS Key,  ground
1s applied only to the 7 lead. Ground on the

_lead causes the operation of relay CL
which:

(a8) Removes =48 volts

from the T1
start anode.

tube

(b)> DOpens the pulsing Loop.

(c) Increases the timinf (capacitor C) of
tube T1 to cause a ¢ earing time (loop
open) of approximately 2 seconds.

() Trensfess the main anode circuit of

tube T1 to relay CLL.
8.02 After the 2-second clearing inter-
val, the T1 tube ionizes and causes relay CLL
to operate. UOperation of relay CLL:

(8) Extinguishes the T1 tube by opening
the main anode and restoring =48 volts
to the start anode.

(b) Operates relay RLS.

Bperation

oi relay RLS causes the circuit to
release as

described in 7.01 through 7.04.

9.__INVALID_ CDDE_CHECK

. 9.01 An dnvalid code check circuit con-
sisting of contacts on relays 70, T1, T2, T4,
and T7 causes the TF (trouble finder) relay
to operate whenever a code other than 2=-out-
of-5, exceﬁting the codes .4 and 7, is trans-
mitted to the translator circurt. A code
other than 2-cut-o0f-5 could be created by:

(a) Improper keying (dial
depressed simultaneously).

pushbuttons

(b) A short between code leads.

(c) An open code lead (4) or a short
between a code lead and ground.

(d> A stuck steering relay, register
relay, or translator relay.

9.02 The TF relay opersted:

(a) Causes the RDYL tamp at the attendant

position to flash at 120 ipm.

(b) Places =48 volts on the T1 tube start
anode to prevent any further
outpulsing.

9.03 The flashing RDYL Lamp will indicate
a8 trouble condition tn the attendant. To

clear the position
EUD or TRK RLS key which causes the

the RLS

sender to release as described -in

the

attendant depresses

8.01 and

SECTION 111 = REFERENCE_DATA

1. _WORKING LIMITS

1.01 The maximum external LooE resistance
between the register sender and the keyset is
900 ohms.

1.02 Voltage Limits

Supply Range
-48 -44 to -52
+130 125 to 135
2:..FUNCTIONAL DESIGNATIONS
Designarion Meaning Brimary Function
,2,3,4.5, Digit To select digit
, 7 Selection information in
proper sequence for
A Auxiliary connection to
to Relay translator
1
6A Auxiliary
to Relay
6 J
AL1-5 Auxiliary To provide lLock path
Lock for register storage
Relays relays on recycle
ARO,1,2, A Digit To store pushbutton
7 Register Gialed digit
Relays information
BRO, 1,2, B Digit To store pushbutton
4,7 . Register dialed digit
Relays information
CL Clear To release
Relay register sender
on signal
from atten-
dant
CLA Class To detect resistance
Relay ground on lead
KR for 20-pps
operation
CLAY Class To detect solid
Auxiliary ground on lead KR
Relay for 10-pps operation
CLL Clear To release register
Auxiiiaiy sender on sighal
Relay . from attendant
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CRrO,1,2, € bigit To store pushbutton Ioc Inter= To indicate inter-r
4,7 Register dialed digit digital digital timing
Relays information Control functions
Relay
CS Circuit To indicate seizure .
Seizure of register sender K Recycle T¢ send timing
Relay signal recycle indication
Relay to register sender
b1-7 - . Digit To steer pushbutton link circuit
Steering dialed digit infor-
Relays mation to proper P . Pulsing To send pulses by
: digit register Relay opening and closing
storage circuit pulsing Lloop
DP20 Dial To change pulsing PC Pulse To indicate when
Pulse speed to 20 pps Counter correct number of
20 pps Relay pulses have becen
sent
DRO,1,2, D Digit To store pushbutton ) )
4,7 Register dialed digit PCS Pulse To provide auxil-
Relays information Counter iary contacts for
; Auxiliary pulse counter relay
DT Jetection To detert dialed Relay functions .
Relay digit request for
central.office trunk PG Pulse Tc generate pulses
Generator
pT1 Detection  To connect central Relay
Auxiliary  oftice trunk con- , ) .
Relay dition relay toward PS Pulse To shart=circuit
central office Shorting the first pulse
: . Relay
0T2 . Detection To indicate con-
*  Auxiliary dition of centrai RC Recycle .To recycle and clear
Relay aoffice trunk Relay digit register
“ circuit ztorage circuits
E1-7 - Pulse To count first RC1 Recycle To provide auxil-
Counting and seventh pulse . Auxiliary iary contaccs for
Relay Relay recycle revay
E2-8 Pulse To count second and RLS Release To release register
: Counting . eighth pulse Relay sender
Relay
RT Registra~ To prevent double
£3-9 Pulse To count third and tion digit regictration
Counting ninth pulse Timing
Relay Relay
£4-0 Pulse To count fourth 10,1,2, Transia= To translate 2-out-
: Counting and tenth pulse " 4,7 tor Relay of-5 code informa-
Relay tion into 1-out=of-
10 decimal code
ES Pulse To count fifch information
Counting pulse } )
Relay TF Trouble To detect invalid
Finder conditions
E6 Pulse To count sixth Relay
Counting pulse '
Relay TR Trunk To reverse pznel or
Reversal crossbar CD trunks
ERO,1,2, E Digit To store pushbutton Relay appearing on au
4,7 Register dialed digit : selector level from
Relay information 1 to 8 when step-by-
step CD trunks
FRO,1,2, F Digit To siore pushbutton appear- on selector
4,7 Register dialed digit Level 9
Relay information .
W Pulse To follow pulsing
GRO, 1,2, G Digit To store pushbutton Counter relay and condition
4,7 Register dialed digit . Dividing pulse counter
Relay information ' Relay - circuit

Page 9
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wX Pulse To condition digit
Dividing selector circuit
Relay
z Pulse To operate pulse
Counter counter relayss
Dividing
Relay
X Pulse To follow end-of-
Dividing pulse circuit
Relay signals and advarnce
digit selector
circuit
3. _EUNCTIONS
' 3.01 To recognize a seizure from connect-

ing equipment.
3.02 To make itself husy when seized.

3.03 To tight the pushbutton dial ready
lamp when the register sende~ i ready to
receive dial codes.

3.06 To register a maximum of 13 digits
from a pushbutton dial. .

. 3.05 To convert registered digit informa-
tion into 10-pps pulse trains of Llengths
corresponding to the digit dialed on calls to
.local dial switching equipment.

d3.06 To recognize a central office call
and: :

(a) To cause the pushbutton dial ready

tamp to flutter until the central

office trunk s ready to receive

pulses from the register sender.

(b) To _recognize a signal from a central
office trunk that it has been condi~
tioned to receive pulses and cause the

pushbutton dial ready Llamp to light
steadily.. .

(c) To convert registered digit informa-
tion into 20-pps pulse trains of
lengths corresponding to the digit
dialed.

(g7 To recycle and clear digit register
storage circuits when the seventh
didgit is dialed 4n order to prepare
for any additional dial codes offered.

(e) To change the interdigital timing
rate.

(f) To reverse panel or crossbar €O trunks
aﬁpearing on a selector level from 1
through B when step=-by-step CD trunks
appear on selector Level 9.

b 3.07 To detect invalid dial codes created
y: . .

(a) Imprgper keying.

10

(b) Short between code leads.

(c) Bpen code Llead.

(d> 6rounded code lead.

(e) A stuck steering relay, register
relay, or transiator relay.
3.08 To flash the pushbutton dial ready

lamp whenever dnvalid dial codes are

registered.

2.09 To remove stored digit  information
from the register sender whenever the RLS FwWD
or TRK RLS key is operated at the attendant
position.

3.10 To restore itself to normal after
the last digit is outpulsed.

3.11 To restcre itself to normal whenever
the associated Link time-put circuit
operates.

3.12 To open the loop to the central

office or local switch train for approximate-
ly 2 seconds whenover an attendant operates
the TRK RLS or RLS FWD key.

3.13 7Jo provide a minimum 0.6-second in-
terdigital time.

3.14 To outpulse each digit dmmediately
to conserve register sender busy time.

3.15 To permit measuremént of .accumula-
tive dnterdigital time for seven digits when
the sender test key is operated.

4.__CONNECTING _CIRCUITS

4.01 When this circuit 4s Llisted on a
keysheet the cornecting information therecn
is t2 be followed.

4.02 This circuit will function with the
following circuits.

(a) Register Sender Link Circuit -
SD=65820-01.
(b Ringing Leads Circuit - SD=65771-01

(typical).
(¢) Signal Circuit - SD=~69327-01.

(d) Traffic Register Circuit - SD=-65774-01
(typical).

(&) Flutter Circuit - SD=66867-01.

(f) Register Sender Test Circuit - SD-

65827-01.

(g) Traffic Measuring System 1A - Remote
Scanner = SD-3B200-01 (typical). -
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3.  MANUFACTURING TESTING REQUIREMENTS

5.01 This circuit shall be capable of
performing all the functions specified 1in
this CD. "It shall also meet all the require=-
ments of the Circuit Requirements Table.

6._ TAKING _EQUIPMENT DUT Of SERVICE

6.01 BOperation of the register sender MB
key removes ground from Lead SMB to the
register sender (ink circuit making the
register sendar busy to the register. sender
Link. Operation of the M8 key also lights
the M8 Llamp at the register sender circuit as
a8 visual indication and closes a contact in
tie all-senders-busy register chain circuit.

BELL TELPHONE LABORATORIES, INCDRPORAT. D

DEPT 3224-RCL-RVL

SECTION_IV_ - REASONS_FOR_REISSUE

D.__Deccription of Changes

0.1 DOption YZ is rerated from Mfr Disc.
to Standard, and option X.. is now rated Mfr
Disc. This change 1is made to correct a
first-digit recycle failure when the atten-
dant dials the central office trunk level.

Note: This reissue also covers information
----- authorized by the following appendix
to Issue 6AC of this (D.

APPX 1D - DWG ISS 13D
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