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T.S.T. FRAME KEY3 : i

ST - Start Key

from normal and when restored causes the test set to complete the test in progress
but not to start a new test. The crossbar switch does not restore when the "3T7
. key is restored.

The operation of this key controls the advance of the connector circuit ‘

PCR & PCS - Particular Circuit Keys.

These keys are used to advance the crossbar switch to a particular ter-
minal for testing a particular sender.

CA - Control Advance Xey.

The operation and release of this key couses a test to be started on the
next sender if the repeat key is normal, or causes a new test to be started on the
sender upon which the test circuit is resting if the repeat key is operated.

Rep.. - Repeat Key.
This key causes the test circuit to test the same sender repecatedly.

It is also used to extend the control advance feature to the remote control jack
at the sender frames.

Rep. 2 - Repeat 2 Key.

This key causes two tests to be made on each sender.
TA - Time Alarm Key.

When this key is operated the time alarm circuit is restored tc normal.
Th: key must be restored to normal befcre the test circuit will advance to the next
serder. If this key is left operated while the test frame is unattended, the
alirms cannot operate, and, if a trouble is detected by the test frame, either
on; sender or a subgroup of senders may be held out of service.
PB; - Pass B Senders -

This key opnrated causes all "B" senders to be pmzssed without testing.

PTS - Pass T Senders.

This key operated causes all "T" senders t¢ be passed Wltbout testing.
AP - Automatic Pass Busy Xey.

This key operated causes the test circuit to pass a busy sender after a
peﬁlod of 29 second minimum, 59 seconds maximum.

RN - Restore to Normal Key.

This key is used to restore the connector mechanism to normal.



T.S.T.Keys

ACO - Alarm Cut Off Xey.

This key is used to silence the minor alarm without interfering with
aisle pilot and floor alarm frame lamp indications.

0 to 7 - Class of Cell Keys.
The operated clasg key controls the type of test to be made on the sender.
Sheet 0106
LT - Light Traffic Key.

This key is operated in light load periods to make effective certain
tests which cennot be made during heavy loads (Pages 5 & 7.)

MGB -~ Make Group Busy Ksy.

This key is operated to make busy the group circuit to which the test
circuit is connected, thereby giving preference to the test circuit for this group
of senders,

OA or OB - QOffice A or Office B Keys.

One of these keys is operated when it is desired to transmit an office
indication to the sender as from the link circuit.

FAO or FAl - Frame, Group Indication Keys.

FAO key cperated indicates an. Inc frame in the Tirst ten.
FAl 1" 1" ” " " " n " se cond 1"

FQ to F9 -~ Frame Indicating Keys.

The operated F key indicates which Imc. frame in the group of ten is to
be registered.

Sheet 0108

"L~ Sender 1 Relay Test Key.

!

‘ This key when operated adds the maximum loop resistance in the fundsmental
circuit and when normzl the minimum loop resistance is in the fundemental (Page 10.)

L3T - Selesction Transfer Timing Key.

This key when operated tests the scnder to insure that it will advance,
following the completion on one fundemental’® selection, and recloss the fundamental
in a definite meximum time. When the key is normal a test is made that the sender
advances in a minimum time (Page 11.)

Si - Step By Step Key.

This key when operated, arranges the circuit for step by step operation.
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AV - Advance Key.

With the (SS) key operated the (AV) key is used to send one selection
into a terminating sender or one digit into a B Semnder and to cause the test cir-
cuit to advance to the next sender on - "Time Out Test"

STP - .OPR - Stepper and L Relay Onerate Test Key.

When this key is operated the sender L and STP. relays are tested for
operate. {Page 12)

LRB - Reverse Battery Hey.

This key when operated tests the sender that it does not maintain too
long a closure of reverse battery and when normal tests that the sender does not
give too short a closure of raverse battery. (Page 13)

IG5 - Incoming Group High Five Indication Key.

This key when operated causes five additional pulses to be transmitted
for incoming group selection indicating Unit B.

TTSC - Tell Tale Shert Circult Key.

This key when operated tests for short ceircuits on front contacts of the

IB r sber which lock the RV3 relay.
Sheet, 0LLO

TT - Tone Test Key.

| This key when operated arranges the circult for tone test. In this test
the! sender selects a pesition and the order tone is passed thru the sender to the
tegt circuit. The testman may also talk thru this circuit to the operator. The
tegtman mey then judge the quality of the transmission (Page 28.)

PP |- Particular Position Key.

i

This key, when operated, permits the position selector switch to be
adﬁanced to any pogition by means of the dial. (P age 29)

PTi— Positicn Test Key.

This key, when operated, arranges the circuit for testing position cir-
cuits. (Page 29).

| e
SKP - Slow KP Relay Test Key.

|

| With this key operated the XP relays generatc slow pulses for detecting
certain troubles in the sender steering relays and for making non-operate tests
of | the sender register marginal relays. (Page 24)

(

|
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KP2-KP3-KP4 - Pulsing Relay Time Check Jacks.

These jacks are used when testing the operation of the KP2-KF3-KP4 relays.
TP - Transfer Position Key.

Before a position is tested, the sender to be used for this test is
routined. The operation of the TP key stops the routine of the sender at the end
of the test then in progress, and causes the position test to start (Page 29)

PD - Cancel Position Disconnect Test Key.

This key is operated to eliminate the test of the position disconnect
feature. (Page 30)

PR - Position Release Kay (Page 32)

This key is operated at the end of a position test to release the posi-
tion cct. and the test cct.

OA-0B -~ Office A & Office B Key.
This key when operated to the OB position causes the ground tc be con-

nected to the T & R to the B sender and in the OA position battery will be con-
nected to the T & R. (Page 32)

Shect 0112
RO - Recrder Key.

This key is operated when a reorder test is made to permit check of the
signal on the RO lead from the sender to the marker.

0OAB - OAB Lead Check Key.

This key should be left in its normal position when it is expected that
the sender will comnect the (K3 lead to the OAB lead to the marker.

The OAB key should be operated when it is expected that the sender con-
nects ground to the OAB lead to the marker (Page 17)
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TERMINATING SENDER TEST FRAME

This circuit provides means for routine testing of Call Distributing "B"
Senders and Full Sel. Senders of the Crossbar System on an automatic basis.
Registration in the senders is made directly from the test circuit and the pfoper
functioning of the senders is checked by the test circuit. When the test has been
completed satisfactorily, the next circuit is séized and tested. The test circuit
continues to function automatically until a trouble is encountercd or until the
end of cycle is reached. Repeat tests can be made in two ways, first, repeat
tests can be made continuously on a particular sender or, second, two tests can be
made on a sender and then the test circuit is automatically advanced to the next
sender and the two tests are made and the test circuit is advanced until 21l send-
ers under test have been tested twice. The test circuit is conpocted to the sernd-
ers by means of crossbar switches, one crossbar switch is necessary for each groun
of 100 or less senders. Bach switch can connéct to ten sender subgroups, each one
having a maximum of ten senders, which may be all Full Sel., all "B", or some of
each. Each subgroup has a separate horizontal row on the crossbar switch. Con-
‘nection to the circuit common to a subgroup of senders is obtained by meansg of a
multi-contact relay and a pair of U type relays. Each multi-contact relay and a
pair of U type relay is associated with a horizontal row of the crossbar switch to
wihich row are connected the senders of the subgroup. A particular circuit test
can be made. An automatic pass busy fecature is provided. The sender being tected
can be located by means of lamps, which indicate the position of the sender on the
t@st circuit crossbar switch. There are two alarms, mujor and minor. The major
elarm is used when the test is stuck on a time cut while testing common equipment

for ten senders; the minor alarm is used when the test circuit is stuck while
H
testing individual senders.
The circuit provides means for testing CDB position circuits in a cross-

bar office on a manual besis. Two testuwen are required for this test, one at the

position and one at the test frame. One of the "B" senders is selected for use in
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this test and the position to be tested is selected by means of a 206 type select-
or under control of a dial. The man at the poeition writes an agreed upon number,
orvotherwise menipulates the position keys, causing signals to be passed thru the
test circuit into the sender. The test circuit checks the registration in the

sender and makes certain tests directly on the position circuit.

" In the

keys operated:

The te

following code a regular call test will be made andé the following

CL-0, ¥-0, FA-O, LOA, TH-O, H-O, T-C, and U-3,
st of a term. sender will be considered first.

CONNECTION OF TEST FRAME 10 IS

+ ST key + OF
+ 81 Locks
+ Vi (Awtg T2 Int)
+ ViH
+ BED
+ WH Locks
+ AS
+ BT2 + 81
+ AS Locks
+ AS1
+ AS1 +.00
& 00 + WS
+ WS Locks
+ 8-0 (Sel)
+ 8-0 (Sel) + AH
+ AH Locks
- AS
S-0 (Sel) Locks
bl AS W+ Z\S
- AS]
+ Z8 # add.lock path to S-0 (Sel)
- % GRD to S-0 (Sel) -
- AS1 - CO

+ HO & HOA (HLD)




- CO +0

+ HO (HLD) + T, R, 5, & CO XPTS
£ % path H1 & H1A

+ HoA (HLD) + G, B, D, & FC XPTS
+ U-0
+ AV

CONNECTING COMMON LEADS TO SEN. SUBGRP.

+-0 Locks

0 Lamp (horiz.ind.)
+ RO
+ BO
+ SO

+

+ U-0 + 0 Lamp (vert.ind.)

+ AV Locks
HO & HOA Locks (HLD)
+ ¢ {0106)

+ ZH
+ A0 ¢ F leads t¢ sen. subgrp.
+ EO ¢ PF leads to P leads

NOTE: Assuuing five IS - cross comnect the PFOO to
the P4, PFOl to PO, PFO2 to P1, PFO3 to P2,
and PFO4 to P3.

+8ii0 # common leads to sen. subgrp.

+ 6 Locks
+ BY lamp
£ grd. to ON leads
+ XC
+ SID3

+ ZH ¢ add. lock grd. to HO & HOA (HLD)
+ BV

NOTE: If an odd numbered hold magnet is operated,
tihe ZH and WH relays will be normal causing
the operation ¢f relay OD.

+ S1D3 + SiD2

+ EV Locks
+ TS (See note)

NOTE: The TS lead is connected to the G term.of
all XPts. connecting to ISs.
The BS lead is connected to the G term.of
all XPts.connecting to BSs.
The SPT lead is connected to the © tern.of
all spare XPts.
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SENDER GROUP BUSY TEST
Group Busy

+ TS + CH (See Note 1)
: + GB (See Note 2)

NOTE 1: The operation of the CH indicates that no
TLS is attempting to connect to any TS
within this subgroup. :

- NOTE 2: If all the ISs cor BSs of the subgroup are
busy, or if the subgroup is made busy,
battery is connected to the TMBO lead for
the TSs or to the BiBO lead for the BSs
by the sen.subgrp.cct.

+ GB + T (Awtg.int.)
-~ SID % path
+ 7 Locks

+ GB lamp
+ T-1 (Awutg.int.)
- SID1 % path

+ T1 Locks
+ PB

The Tl relay cperates 5 to 12 seconds after the GB. If the APB key is
normal the circuit blocks with the GB lamp 1lit.

AUTOMATIC PASS BUSY

If the APB key is operated circuit action is as follows:

+ PB Locks
+ PB (REG)

+ PB (REG) + CA
The operation of the CA relay will cause the test frame to release the
sender and advance to the next sender as cn completion of an 0K test. This will

be covered later.

BUSY TEST TS WADE BUSY

+ CH + g
- BT2 (slow release)
L Holds BTZ2
+ B1é
+ BIL Holas BTZ2
+ BE3
+ BE3 Locks
: - BTl

- BT4 (slow relcase)
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The BT/ is slow release and keeps the wdg. of the BTl and the sleeve
lead open momentarily so that, if the bat. which operated the BTl was not the
make busy bat. in the TS but was some relay or hold mag.wdg., this false operat-
ing circuit will remove itself before the second test is made by the BTI.

- BT

-+

BT1

The operated BTl now holds the BT2 and blocks the test.

— e

+8

The operated

BUSY TEST

+

TS BUSY IN SERVICE

S
S1 (slow release)

Holds S1

S now holds

SEIZURE OF

the 51 and blocks the test.

SENDER _SUBGROUP

Subgrp.& Sen.Idle

- BTZ2 - 51

- 51 + SID
~ BY lamp

+ 81D + SID1
+ MGE
+ GB lamp
+ REG
+ RES

+ S1D1 Locks
- SID3
+ T (Awtg.int. starts maj.alm.timing)
- minor alm.timing (BKL lead)

+ lGB + TUB & BMB on all TSLs assoc.with

this sen.subgrp.
- SID3 - SIDz
"~ 8ID2 + GE

The LT key is operated during light lcad periods to make effective the
check of the regular testing leads TT or TB.

Wiith the LT key normal the GE will operate thru the RES relay and only
the RP0 lead will be checked.

With the LT key operated the GE must operate thru both the RES and REG
and both the RTO and TTO leads will be checked.

/
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+ GE - Locks
-~ GB lamp
+ SEL lamp
+ EF lamp
+ GF
CH locks

SENDER SEIZURE

+ CI + CI1
+ CI1 + CH1
+ CH1 Locks
+ S-0 ISL
+ S5-0 ISL Locks
+ SGE TSL
+ 5C1 IS
+ SGE TSL ~ REG
- RES
+ 8C1 IS Locks
+ 8C2 TS
+ 8C2 TS + EF & EF IS

FRAME INDICATION

+ EF + SEL
~ EF lamp

+ SEL Locks

SEL lamp
+ FOO TS
+ 0A TS

+ SEL-0 IS
-~ CH

-~ CH1

+ FOO.TS ~ + RV3 TS

+ 0A IS EF locks IS
‘ - EF (Shunted if not released by SPF4 in tst.frame)
+ SEL-0 TS + Skt TS

P e

+ RV3 IS + RV4 IS

e
%
3
w
*

RAL (locks & RAZ shunted) TS

RV5 (locks) TS

+
=
<3
~
-3
w
+




PREFERENCE LEAD CHECK

- CH -~ % path 5-0 ISL
- CHlL + SPF
+ RL lamp
+ SPF + SPF4
+ SPFA
+ SPF4 + SPF5

~ EF (shunted)

+ SPFA Locks
- S5 lead to 5 wdg.

PREFERENCE LEAD CROSS CHECK

If the preference lead of the sender being tested is crossed with tﬁe
p?eference lead of the next sender in the prefercnce chain, the SPF3 will operate
at this time - thru the operated S-0 to grd. on the LK lead. If the LT key is
operated the test will be blocked as follows:

+ SPF3 # 9P
+ SPF1 + XA (SPF5 will be operated)

The operated XA will lock, light the £ lamp, and cause the test to
block, altho circuit action will progress up to the operation of the XB as on an
Ok test. The SPF4 is slow release to allow time for this test to be made.

With the LT key normal the operating path of the XA is open and the

test is cancelled.

SENDER ADVANCE
If the preference leads are not crossed the SPF3 will not operate at

this time and the test proceeds as follows:

+ SPF5 + ON1 TS
+ ON1 TS .+ 8B 1SL
: £ add. lock grd.to RAl, RV5 IS
Locks FOO, OA, EF 15

$ add. hold grd. to RV3 TS

+ SB TSL + ON2 TS
- SPF
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+ ON2 Locks
# grd.to ON leads TS
- S5C2 TS

Locks SEL-0 & S TS
Locks ON1 TS

+ F (HLD) TS

¢ grd. to (TS) int. TS

- SC2 TS - F leads from (SEL) TS

Pty

+ F (HLD) TS  Locks
¢ F-0 fPTS. TS
+ HM TS

ADVANCE OF PREFERENCE LEAD

- SPF -~ SPF4 (slow release)
- SPF4 - SPFS
\
- SPF5 + RL /»”"
' + RL Locks Kf;///’////
: + 8P¥F2

-~ RL lamp

+ SPF lamp
+ SPF2 - 5-0 TSL

+ SPF3

The operation of the SPF3 indicates that the preference lead has been
advanded to the next sender.

SENDER "S" LEAD CHECK AND CHECK FOR CROSSES
ON_SC_RELAY CONTACTS

- 50 TSL - SGE TSL
- SC1 TS

+ SPF3 + SPF1

+ SPF1 + XB (slow operate)
- SPF lemp

The XB is slow operate to insure the release of the SC1 IS before ap-
plying the cross test.

+ XB + X1, X2, X3, X4
+ S lamp

If there is no grd.on the S lead from the IS at this time the X1-4 re-
lays will not operate and the test circuit will block with the "S" lamp 1lit.
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+ X1, X2, X3, X4 # X wdg.to transmitting & control leads

One side of the X relay wdg.is connected to a potential of approximately
R4 volts and the other side is connected thru the operated X1-/ relays to the
leads to be tested for crosses. If any of these leads are connected to either
grd.or 48-V battery, the X relay will operate, operating the XA. The XA operated
locks, lights the X lamp and blocks the test circuit, bringing in the major alarm.

+ X1 - XC (slow release)

The XC is slow release to permit the X and XA to operate in case of »
grd.or bat. cross as described above.

- XC + C (0103)
- S lomp

SENDER GROUP TEST CIRCUIT RELEASE

+ C (0103) Locks
- C (0106)
+ C {0108)
- C (0106) - 81D
- grd.to maj.alm,timing
- SPFA
- RL
< 85, 12, 53, 14
-~ SID - 8iD1
- GE
- SPFA - SPF3
- SPF2
- BL - XB
- GE - CI
- SEL
- SPF3 - SPF1
- CI - CI1
- CI1 - 4GB
+ BIR
- MGB - AB TSL
- BMB TSL

+ BiQ gy )
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CHECK OF SENDER "CO" LEAD

+ C (0108) + IB
+ @1 \
- 0F1 !
- BST
+ CO lamp
+ C (0112)

+ 1B Locks (IB' shurited)

+ C1 Locks (S shunted)
+ 01  SEE NOTE 1
+ BS
+ RO
Energizes Pt wdg. OFL  SEE NOTE 2

NOTE 1: If there is no grd. on the CO lead from the TS at
this time the CO1l will not operate and the test cir-
cuit will block with the CO lamp 1lit.

NOTE 2: The OF1 does not operat at this time due to the S
wdg. being energized to oppose the P wdg.

REGISTRATION

+ COL Locks
+ IB¢
~ CO lamp

+ BS + G

e
[
=
-+

FO1
- 1B lamp
£ % path IG

4

+ G Locks

+ FO1 Locks
+ S1F
+ 118

The L key normal places a minimum loop resistance in the fundamental.
Operated, it places a maximum loop resistance, together with a line leak condi-
tion in the fundamental. This checks the ability of the TS L3 and L4 relays to
- respond to short closures and the ability of the I to release against a line leak
current flow.

+ STP + 0 (FO & BO shunted)

The operation of the L in the TS prepares the pulsing circuit of the
TS causing it to send grd. pulses over the T lead at a speed of about 16 to 28
pulses per sec. The first grd.pulse short circuits the STP relay of the test cir-
cuit and the STP of the IS which are in series.
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- STP + BO &_FO
+ BO Opens fund. (stops puleing)
+ #O —- RC
- BS
+ 16
- BS : + BST

The release of the BS relay connects the BS condefiser to the S wdg. of
the BST relay which operates, opening the operating circuit to the BS. The cur-
rent, that is operating the BST will start to decrease as the BS condenser is
charged and finally the current will be reduced to a point where the BST will re-
lease, reoperating the BS provided the FO in the meantime has released which it
usually will. The BST relay due to the close requirements of the associated re-
sistances and BS condenser is operated for a very definite and uniform time and,
therefore, the BS remains released, keeping the fundamental open for a definite
time. This action takes place between cach selection.

With the LST key normal this timing interval is such as to test the
sender to make sure it will advance on a minimum open of the fundamental while
with the LST key operated the sender ie tested with a long between selections
interval.

+ IG Locks (IG' shunted)
+ 161

To indicate office "B" the IG5 key would be operated. In this case the
IG will operate the IG5 which will cause five additional pulses to be recorded in
the 15 for Incoming Group.

+ Izl - FO1
- o1 - 0, BO, & FO
Holds fund. open

- BO £ Fund in part
- + IG

* RO
¢ LG - IB & IB

+ IG lamp

# % path FB
- IB" ~ IB lamp

N i

+ FO1 Locks

# Fund. in part

After the time interval controlled by the LST key the BST relay will be
driven on its back contact. A failure in the IS on this test would result in an
incomplete or wrong registration.
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- BST + BS

+ BS

L _AND STP RELAY TEST

With STP OPR key normal, IG, FB, FT and FU selections are registered
in the T8 in the same manner as IB selection.

Wihen the STP OPR key is operated an operate test is made on the IS L
~and STP relasys during FB and FT selections. Circuit action on iB selections is
as follows: :

+ FB + TF
+ B Locks
+ FP
+L T8
+ FiP + FRP
+ FRP + STP I8

+ Ctg.rel.(depeiding on H key operated)

The IS functions and shunts down the FTP.

- FTP - FRP
- FRP + Prime ctg. rel.
- STP I8

FT selections will be made in a similar manner. However, the operation
of the FU relay on FU selections will relezse the TF relay, and FU selecticns
will be made in the regular manner. v

FU selecticns having been registered, circuit action proceeds as fol-
lows when the STP releases on the last pulse:

- STP + BC & FO
+ BD Opens fund.
+ FO + BB
- HC
- B3
+ RB Locks (RB' shunted)
- Fo1
+ RB lamp
- BS + BST

- Fol - 0, BO, & FO
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- FO + RE!
+ RC
+ KB - FU & FU!
- Tert.shunt on OF
< -~ FU lamp
+ FO1
+ FO1 # fund. in part
- BsT + BS
+ BS + LIS

i

REVERSE BAT. AHD GRD. TIWING

The IS5 wilil now advance to return bat. over the R lead and grd. over
the T lead which will cause the OF relay in the I3T to operate. The STP will
also operate but performs no function.

LRB KEY LORMAL

With the LEB key normal the IS is tested for nminimum reverse bat. in-
terval. The OF1 relay is a condenser timed, slow operating relay. If the re-
verse bat. and grd. is remcved by the IS before the OF1l relsy cperates the
IS8T will block with the RB lamp 1lit,

+ OF + OF1 (cond.*imed)
+ OF1 + OF3
+ OF3 Locks

£ % path OF2
Wihen the IS opens the fund. the OF releases.
- OF + OF2

LE3 KEY OPERATED

With the LRB key operated the 18 is tested for an excessive interval
-of reverse bat. and grd., the operating time of the OFl being increased. In
this case, if the reverse bat. interval is too long the OF1 will operate before
the OF releases and the path to cperate the OF2 will be open, causing the TST to
block with the RB lamp 1lit.

+ OF + OF3
+ OF1 (cond.tined)

+ OF3 Locks

- OF (by T8) + OF2 (provided OF1 has not yet operated)
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+ 0F2 Locks N/ /
* - RB lamp <
: + D lamp
. X T lead to T wdg.
X R lead to R cont.

TRUNK CLOSURE

The advarce of the IS will now connect bat. to the T lead, operating the
T relay, and open the CO lead, releasing the CO1l relay.

‘ + T £ T1 % path
- 001 - FO1
+ I3
+ T3 Locks

X D leaé from TD3 toe D (SEE NOTE)
X CO lesd to COR2

+ R .

NOTE: Had the D lead been prenaturely grdesd. the TD3 would
have operated and blocked the TST with the D lamp 1it.

+ R - RV5 1S (shunted dowmn)
- RV5 18 -7

+ C02

+ D
+ €02 - R

False bat. on the R lead would hold the R operated and block the TST.

+ D Locks (R normal)
- D lamp
+ TC lamp
+ IC1 IS

The operdtion of the TC1 T8 causes a T to be selected which in turn
will operate relays in the register check c¢t. leanwhile the register check cet.
has been prepared as follows:

+ C (C112) + SRL

+ CKG

+

¢ Grd.to SDT lead to INMC (GC lead)
+ CKG + CK1

+ CK2
+ CK3
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CONWECTION TO T AND TST REGISTRATION

When the S and TM relays in the TNMC have been operated the SDT lead
will be closed thru to operate the SDT1 Ii.

+ SDT1 Tid Locks
+ Uk, U5 (grd. at TS XPTS)
+ TH1, TH2, Ui, U2 (CK1 leed)
+ TH4, TH8, T1, T2, T4, T5 (CK2 lead)
+ H1,H2,H4,H5,F1,F2,F4,F5,F10,R0,0AB (CK3 lead)
+ SDT TM
+ All reg.rel. t CK4
+ F1 + W
+ SDT Il + FC

NOTE: This is removed
up incoming snd

ST bat. to ILC SEE KOTE
% grd.to FH + FH' rel. T SEE NOTE

to prevent the Tl functioning to cet
line choice switches.

+ CK4 Loeks

CKG

+ W Locks

+

+ FC -

- CKG -

Ic
FC1

CK1
CK2
CK3
All operated reg.relays except U4 and U5

o+ Locks

-+

£

TC lamp
TH lamp
ADV lead to AV lead

+ FC1 Locks

i

CK1,CK2,CK3 +
+

%

LU (slow operate)

The LU is slow operate to allow time for all reg.relays which

are going to release to

do so.

+ LU + LUA, LUB, LU, LUD
+ LUA,LUB, # lock grd.to reg.rels.locks U4 & U5
LUC,LUD LUC locks

LUA, LUB, LUD hold

i
a4

RL (slow operating)
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The RL is slow operate to allow all operated register relays to lock
before releasing the IS.

+ RL + Ry &

- SRL (slow release)

93]

The operation of the RL IS will cause the release of the THC which in
turn releases the CK4 I8T. The SEL is slow release to time the release of the
IMC. If the SRL releases before the RL TST is released the BK TST will operate
and block the TIST.

CHECKING REGISTRATION

- CK4 + THA
- LU

+ THA - RL
+ 0 lamp
+ THB

- RL + SRL (SRL has not mechanically relessed)

+ THB Locks
- TH lamp
+ H lamp
+ HA
+ HA - & + O lamp
+ HB

+ HB Locks
-~ H lanp
+ T lanp
+5TA

4 TA ~ & ¥ 0 lamp

&
3

* 1B Locks

+ UA - 0 lamp

+ UB Locks

+ FA - 9 lamp
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+ FB Locks
~ F lamp
+ F10 lamp
+ FAA

+ FAA - & + 0 lamp
+ FAB

+ FAB Locks
~ F10 lamp
+ RO lamp
+ ROA

In case of wrong registration on TH; H, T, U, or F registers the IST
will block with a register checking progress lamp 1lit indicating the register
where the failure occurred, together with a check larp indicating the number
actually registered.

+ ROA - 0 lauap
+ ROB

+ ROB Locks
~ RO lamp
+ CT (REG)

- Proper Office Indication in the IS is checked by means of the OAB relay,
lanp, and key and the LUD relay. The OAB key should be normal when the IS should
connect the OAB lead to the CK3 lead (Off "A") and the OAB key should be operated
when the TS should connect grd. to the OAB lead (Off "B"). 1In case of wrong
registration the operate path of the ROB relay will be open and the IST will
block with the OAB laump 1lit.

COMPLETION OF TEUT

+ CT + CA

+ CA Locks
+ CAl
- AV

+ CAl - C (0103)
- EV
- All % timing relays

- AV - One grd. to HO & HOA (HLD)

- ¢ (0103) ~ C {0108)
- €02 (if not released by T8)

- EV - TS

- €(0108) - OF2
-~ RB & RE’
- BS

T1

Cl1

QF3

8 (0112)

$t 1 3



\
) -

OF2
Cl

¢ (0112)

LUB

Luc
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i
-~ 0
- OF1

- LUA, LUB, LUC, LUD

- THA

~ SRL

- FC1 (FC was released by Tii)
- G

-W&Z

~ U4 & U5
~ THB, HA, HB, TA

~ TB, UA, UB, FA
~ FB, FAA, FAB, ROA, ROB

ADVENCE TO NEXT SENDER

TC
CT
CA
CAlL

WH

H1 (HLD)

H1A (HLD)

Ul

AV

ZH

HOA

- 3%
- CA
- CA1
- WH

AH .
Hl & H1A (HLD)

i

e

T, R, S, & CO X PTS
% path H2 & H2A

W P

-

G, B, I, & FC X PTS

+ +
e
<

 lemp {vert. ind.)
s ODT, 8, & PF lends

+ C (0106)

Locks Hl & H1A (HLD)
-~ HO & HOA (HLD)

- U-0 (- 0 lamp vert. ind.)

The test of the second sender proceeds in the same manner as the test of
the first sender and the ADV lead is grded. at its completion, again causing the
operation of the CT register and CA and CAl relays. These relays cause the re-
lease of all relays ss before and when the CA and CAl release the circuit to the
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WH end ZH is again cicsed causing the WH to operate. This supplies grd. to the
EHO lead to operate the H2 and HR2A hold megnets thru the coperated H1 hold magnet.
The advance from one hold nagnet to the next is accomplished in this manner until
all senders connected to the first horizontal row of the crossbar switch have been
tested.

ADVANCE TO NEXT SENDER SUBGROUP

fihen the last sender connected to the first horizontal row of the cross-
bar switch has been tested, lead ADV is grded. in the usual manner and eventually
causes the operation of the WH relay. The operation of the WH with the HY hold
magnet operated causes circuit action as follows:

+ WH Locks
+ RLN
+ RIN Locks
- HS & H9A (HLD)
- Hg 'l‘ AS
~ HOA - U9 (- 9 lamp)
4 AS LC‘CkS
+: ASE
+ AS1 + GO
+ GO - W3
- W5 t 8-1 (SEL)
+ S-1 (SEL) + AH
PR
- AS ki

Z3 ,
AS1 {slow rclesse)

The AS1 is slow release to pernit the select magnet of the lower sender
subgrp. to release before the hcold magnets cperate when edvancing from one sub-
grp. to the next.

- 28 5-1 locks {SEL)
- 8-0 (SEL)
-0

- AS1 ~ CO
+ HO & HOA (HLD)

{
(]
1

A0, BO, SNO
- 0 lamp (horiz.ind.)

- GO + 1
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+ HO (HLD) + X PTS
+ HOA (HLD) + X PTS
- + U-0
+ AV
+ & Locks
+ 1 lamp
+ Al, Bl, SMl
+ -0 + 0 Jamp
+ AV Locks
HO & HOA lock (HLD)
+ ¢ (0106)
+ ZH
+ ZH ~ BIN

END OF CYCLE

The IS8T is mow connected to the first sender of the second subgrp.
The TST will continue to test and advance from sender to sender and subgrp. to
subgrp. until the last sender in the last subgrp. has been tested. When the Hold
Mag. #9 releases on the last sender the EC relay is operated which halts the TST
with the EC lamp lit. Releasing the ST key and momentarily orerating the RN key
will restorc the test circuit.
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"B" SENDER TEST

(SPL ke Y/

For the following test gall consider the OAﬁkey operated, together with
numerical keys 1379.

When the connector circuit of the TST comnects to a BS, circuit action
through the sender group test circuit is essentially the same as on connection to
a TS. However, since the G terminal of the connector crossbar switch is connected
to the BS lead, the BS relay (0106) will operate instead of the TS relay. Since
there is no EF relay in the Eg the operated PS closes a shunt around the contacts
of the EF TST cancelling the test of the EF lead. The cross check of the CO lead,
made on Eg.when the GE operates, is also cancelled since the CO lead of a BS nor-
mally has bat. on it. Also, the operation of the CI IST (0106) operates the TS
relay in the BS which opens the leads to the "B"™ positions. Bat. on the H lead
from the TST will then operate the DT BS preventing Pos. Hunt and advancing the
BS to await trunk closure. As the BS advences bat. on the K1 lead from the BS
will operate the CT TST which will be locked to ON Grd (when the C (0110) oper-
ates), at the same time meking a non-operate test of the RO BS. If the RO BS
operates falsely the TST will block when checking registration.

When the sender group test circuit has completed its funetions it oper-
ates the C(0103) as before, causing the Sen Grp Tst cct. to release; and operating
the C ?elay in the Key Pulsing Test cet. (0110).

+ ¢ (0110) £ Grd to ON lead
+ D Lamp
+ C1 (0110)

+ G (0110)

+

C (0112)
+ DR 10310) Locks

+ D (0110) (TCl BS does not operate)



+ D (0110) Locks
+ €O
- D Lamp
+ CO0 Lamp (If CO lead is open)
# TCL BS
)
+ (0 + TC lamp
The operation of the TClL in the BS causes the BS to advance and close
through the Tl, Rl, K2, and K3 leads to the TST. The CT TST has been operated
so bat. on the Tl lead and grd on the Rl lead from the BS will now operate the

CTL relay.

CHECK OF REGISTRATION LEADS

+- 0T e 08

+ RC Lamp
+ O Locks

+ CT3

False grd on the K2 lead would have operated the X relay, preventing
the operation of the CT3 and blocking the TST.
g S Locks
- CT Lemp
+ K Lamp
- o1 BS
¢ bat. to K1 and ﬁz leads
The release of the DT BS and the connection of bat. to the K1 and K2
leads causes the BS to function to prepare for registration and return bat. over
the K3 lead operating the K relay.
L - Locks
| + AB

+ ABLl



+ AB1

+ TRD

M _ Oz
..L_Lll -2

Locks

+ TRA and TR1
+ OAB Lamp
Locks

+ TRB and TR2
Locks

+ TRC and TR3
Locks

+ TRD and TR4
Locks

b= Rt

Locks

+ K2

- Bat to XK1 and K2 leads

+ KP1, KP2, KP3, KP4 (Note later)

The release of bat. to the K1 and K2 leads causeg the BS to function

and remove bat. from the K3 lead releasing the K relay TST.

- K

* K3

R

+ K3
- K Lamp
+ RR Lamp

£ K1, X2, K3 leads from BS to
numerical keys

+ KPS (when KP4 operates)

If the check of the K leads fails to function properly the TST will

block with the K lamp 1lit.

+ KPS

+ KP1

REGISTRATION AND REGISTER RESET

Locks (KP6 shunted)

- KP2, KP3, KP4, KPL (shunted)



The KP1 is a condenser timed relay controlling the interrupter circuit,
consisting of the KPl to XP6 relays, so as to provide a definite closed period
for operating the register relays in the BS. Pulses of approximately .050 sec.
closed and .040 sec. open are furnished when the SKP key is normal, and approxi-
mately .250 sec. closed and .250 sec. open when the SKP key is operated. The
slower key pulsss are used to detect certain troubles in the sender steering re-
lays and in making non-operate tests of the sender register marginal relays.

- KP4 + KP6
+ BFO Prepares shunt path for AB

Prepares operate path forVOff Registration
- KP1 + KP2, KP3, KP4, KPl

+ KpP2 ¢ bat to T1 and Rl leads through CT1 wdg
: (Registers Off "A" in BS)

+ KP4 ABl locks

- AB (shunted)

+ KP1 - KP2, KP3, KP4, KP1

- KP2 - bat to Tl and Rl leads
- KP4 - ABl

- ABl - OAB Lamp

+ TH Lamp

¢ TH and THL leads from numerical -
keys to pulsing cect.

- KP1 + KPZ, KP3, KP4, KPL

+ KP2 # 105" vesist bat to K3 lead to BS
(+ THS BS)

+ KP3 ¢ 115" resist bat to K1 lead to&_

(+ THL and TH4 BS)
+ KP4 TR1 locks

- TRA



+
The K5
on ite secondary

+

KPl
KP2, KP2

TR2
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- KP2, 2, KP4, KP1

Allows BS to advance to next registration
- TRL

- TH Lamp

+ H Lamp

¢ H and Hl leads to pulsing cct.

+ kP2, KP3, KP4, KP1

¢ 108Y resist bat. to K3 lead (+ H2 BS)

£ 115% resist bat. to K2 lead (+ Hl, H2, H4
B3)

TR2 Locks

~ TRB

- KP&, KP3, KP4, KPl
Advances BS

- TR2

~ H Lamp

+
3

Lamp

b
3

and T1 leads to pulsing cct.
+ KP2, KP3, KP4, KP1
¢ 615% resist bat. to K1 lead {+ Tl BS)

lead is left open to permit an operate test of the K3 relay BS

wdg.
KP4

TR3 locks

- TRC

+ U Lanp
¢ RR wdg to pulsing cct.
+ KP2, KP3, KP4, KP1

Ll
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“+ KP4 TR4 locks
- TRD
+ KP1 - KP2, KP3, KP4, KP1
- KP4 - TR4
- TR4 -~ U Lamp

'

EP5, KP6

Steps pulsing

+ RR Locks
- K1
- K2
- K1 - one hold path to K3
- K2 © 4 bat to KL and K2 leads (See note)
- K3

NOTE: Bat. on the X1 and K2 leads will cause the BS to
function and release the register relays that
were operated during the registration just de-
scribed. When the BS relays have released and
the sender is again ready for registration,
battery through & resistance is again connected
to the K3 lead from the BS.

- X3 4 L

+ K Lamp

- RR Lamp
+ RR1 Locks

- RR

¢ U and Ul leads to ‘ransfer cct.
- RR + K

REGISTRATION

The teat cct. is now in the same condition as it was on the previous
operation of the K relay, except that the RR1L is now operated. Circuit action
will be the same through the completion of tens registration to the release of

the TR3.
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- TR3 - T Lamp
+ U Lamp
¢ U ond Ul leads to pulsing cct.
- KP1 + KP2, KP3, KP4, KP1
+ KP2 ¢ 495" resist bat to K3 lead
+ KP3 ¢ 476" resist bat to K2 leed (+Ul, U2 BS)
+ KP4 TR4 locks
- TRD
+ KPl - XPZ, KP3, KP4, KP1
- KP2, KP3 Advancos BS
- KP4 - TR4
- TR4 - U Lamp
- KP5
- KP6

Helts pulsing

SENDER REGISTER RELAY MARGINAL TESTS

The sender register relays are tested to insure meeting their operate

and non-operate conditions imposed in service.

The operation of the numerical

keys 0 to 4 inclusive, and keys 6 and 8, impocses operate test conditions on the

sender register relays.
ditions on the sender marginal relays.
with slow key pulses (SKP key operated).

the §§_K5 relay on its secondary wdg. snd the #5 key imposes an

its pri. wde.

Registration having been completed the BS function to

R leads releasing the ©T1 relay which extinguishes the RC lamp.

The #9 keys when operated impose non-opsrate test con-

REGISTRATION COMPLETED

These non-operate tests

The #7 key imposes an

should be made
operate test on

operate test on

open up the T and

The BS will also



connect to a TM, which in turn will be connected to the TST Register C:eck Cect.
Circuit action, including check of the registration and release of the TET oy
advance to the next sender, will be the same as on a test of a TIS.

TEST OF ORDER TONE CIRCUIT

When it is desired to check the order tonme circuit and transmission cir-
cuit of the BS, the TT key is operated which allows the BS to function and pick

an idle occupied position cct.

+ TT Key - % path TS BS

g T & R lerds of TST Tel cct. to T&R of BS
- % path which sets up Register Transfer cct.
Make PT key ineffective
e
# P + P Lamp

Since the TS BS is normel the H, T1, Rl, K1, K2, and K3 leads from the
BS to the TST will be open, and tha BH will nunt and pick an idle occupied position
as on a regular call. When the BS has found & position the T and R leads from the
position will be extended through the BS to the TST tel. cct. This enables the test
man to check the quality of the order tone and transmission.

With the test cct. in this condition the test man may request the "B"
operator to operate Keys or perform any function which she normally does on a regu-
lar service call. The operation of the posgition PD key by the operator may be used
to test the reorder feature of the BS. The numericel keys in the test circuit
should be operated corresponding to the number keyed at the position, If the posi-
tion PD key is to be operated, the #5 numerical key should be operated on the TST
for those digits not transmitted from the position. Also the RO key should be
operated to check the reorder Testure of the BS. The PTS key should also be

overated to pass the T8's if senders are being tested on a routine basis.
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"B" POSITION CIRCUIT TEST

When it is desired to test a position circuit the test is made by two
testmen, one located at the "B"™ pos. to be tested and the other at the test frame.
The "B" pos. ccts. are tested by the TST in connection with a BS. For this reason
a sender should be selected and then, with the REP key operated, routined to as-
sure satisfactory operation. After the BS has been routined, the TP key is oper-
ated. This key may be operated as the TST is progressing in its routine test of
the BS. If the TP key is operated before the (T2 relay operates, then the next
operation of the CT1l relay operates the TP. However, if the TP key is operated
after the CT2 relay operates the routine test in progress ie completed and a new
test started. During this new test the operation of the CTl operates the TP.

+ TP + P Lamp
X Ki, K2, X3 leads to TR contacts

- % path which sets up Register Transfer
Cets

+ 073
The TST is connected to the "B" pos. to be tested through a 206 type

selector by the operation of the PP key and a dial, as follows:

+ PP key ¢ Grd to dial

+ Dial contacts + DO

+ DO + STEP (8)

- Dial contacts - 10

- DO - STEP (8)

- STEP (8) Steps selector one position

The dial is operated so as to transmit the number of pulses necessary to
advance the selector to the poszition desirsd. When the desired position is reached,
the PP key is released and the PT key is operated. The operated PT key operates

the PT relay.
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+ PP + PD1 Lamp
+ PD2 Lamp
+ PB Lamp
¢ PT1 wdgs to H lead
When the testman at the "B" pos. plugs a telephone set into the tel.
jacks of the pos., 270W bat, will be connected to the H lead, operating the PTL
relay. The PT1 will not operate if the H lead resistance to bat. is greater

than aspprox. 350 ohms, or if the 270W bat., is shunted by a false grd. to approx.

100 ohms or less

B ~ PB Lamp
+ PT2
+ P72 Locks

¢ bat. through PD wdg to K1 lead
Bat. on the K1 lead will cause a relay in the Pos. cct. to operate and
the IK lamp at the pos. to flash. The PD is merginal and does not operate at
this time.

POSITION DISCONNECT TEST

When the PD key on the TST ic normel it will be necessary for the "B"
pos. PD key to be opersted twice. The first operation causes the following cir-

cuit action:

+ PD key (B Pos) + PD 18T
+ PD + PDL
+ PD1 Locks (PDL shunted by PD)

- PD1 Lamp

- PD Key (B Pos) - PD
- PD + PLZ
+ PD2 ¢ Bat and grd. to T and R leads to pos.

oot
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Bat. and grd. on the T and R leads to the pos. cct. operates the T
relay in the pos. cct. which lights the S lamp at the pos. and also causes the
pos. cct. to function and transmit order tone over the T and R leads, after
which the circuit for transmitting speech is established between the "B" pos.
and the IST. The operation of the T in the pos. cct. also removes bat. from
the H lead releasing the PT1 relay. Bat. and grd. through the wdgs. of the
PT1 reley remain connected to the H lead and if a false bat. should be connected
to this lead the PT1 relay will operate and the TST will block with the PD2 lamp
¥t

When the S lamp lights at the "B" pos. the testman again depresses the

pos. PD key.

+ PD key (B Fos.) + OBP

+ OBP + OB

+ OB Locks (0P shunted)
+ OB Lamp

- PD key (B Pos.) - OBP

- 0OBP + 0

200 +

Instead of overating the Pos. PD key the second time the testman may
remove the operator's plug momentarily to test the asbility of the position to
send a PD signal in this manner. The circuit operation in the TST is thc sczme
in either case,

CANCELLING PD TEST

The PD key in the TST mey be operated to eliminate the operations of
the PD key in the Pos. Cect. as follows:
+ PD key TST + PD1 and PD2

+ PD2 Pos. Cect. functions - PTL



e 52
=~ PT} + QP
+ 0P + TR
REGISTRATION
+ TR Locks

~ PD2 Lemp
¢ K1, K2, K3 leads from "B" posi to BS

Closing the K1, K2, and K3 leads through causes the "B" pos. cct. and
the BS to advance and prepare for registration. When reedy the S lamp at the
Pos. is extinguished. The testman at the "B" pos. may then operate one of the
office keys as requested by the testman at the TST. For office "A" circuit
action is as follows:

+ OFF "A" Key (B Pos.) ¢ bat. to T and R leads + OAP
+ QAP £ bat. to Tl end Rl le=ds to BS

The number corresponding to that set up on the TST numerical keys is
now set up by the testman at the "B" pos. At any time before the units digit
has been pulsed, tho "3"™ pos. RS key may be operated to test this feature. When
the last digit has been recorded in the BS, the BS connects to a TM which in turn
connects to the register check cct. of the TST. Registration check is made as on
a regular test of the BS, and the test circuit end BS then advence to normal.
Since the time out cct. on the BS will function and round its minor alarm in 30
to 60 seconds from the time it is seized, all the digits should be keyed in less
than this time. The test cet. and BS will then advance =nd prepare for registre-
tion again. However, the "B" pos. cet. must be released by opersting the PR key
causing cct. action as follows:

+ PR key - T B Pos (Causes pos. cct. to restore)

- PD1 and PD2

- PT2

- OA or OB - OA or OB Lamp
- OF

- TR
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With these relays released =nd bat. again connected to the H lead, the
PT1 relay reoperates, and when the PR key is released the TST and Pos. Cct. func-

tion as previously described.
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TESTS OF FULL SELECTOR TERMINATING SENDERS

Regular Call Test

Special Call Test
Tell-tale Teast

Trouble Release By Link
Trouble Release By Marker
Trunk Disconnect

Time OQut Test

Non-operate Test Of L Relay

TESTS OF "B" TERMINATING SENDERS
Regular Call Test
Special Call Test
Trouble Release by Link
Trouble Release by Markér
Trunk Disconnect
Time Out Test .
Test of Order Tone and Transmission Circuit

Test of Reorder Feature of Sender
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TABLE 1
Failure Indications
Lamps lighted in addition to TA lamp
(see note 1)

Tests of full selector terminating senders. \
Lamps
Lighted Test Failure Indicated
BY A to H Sender busy
GB A to H Sender sub-groun busy
SEL A to H Failure of link S relay to operate
CH Ato H Failure of link S relay to open ground chain
CH1 A to H Tailure of link § relay to open battery chain
EF A to H EF lead open
RL A to C, Failure of sender to ground RL lead

E toH
SPF D Sender groundse RL lead falsely
SPF A to C, Failure to advance preference lead

E to B
X A to C, Premature advance of preference lead or cross

E to H on 3C relay contacts
MGB A to H Sender sub-group held busy by test circuit
8 A to C, Sender fails to ground S lead

E to H
Co A to C, Sender fails to ground CO lead

E to H
IB &, B, H, Sender fails to register incoming brush

¥, B
I1G By By B, Sender fails to register incoming group

¥, H
FB A, B, B, Sender fails to register final brush

¥, B
FT Ry By B, Sender fails to register final tens

F,H
U 4, B, B, Sender fails to register final units
, 7, H
BB A, B, E, Sender fails to transmit satisfactory re-

| verse battery closure
TC Ay By By H Sender fails to seize marker
D A to C, G, H Sender fails to ground D lead
B ¥ Failure of premeture disconnect feature of

sender

TH A, By R Failurc to transmit thousands correctly to marker
H A, B, H Failure to transmit hundreds correctly to marker
i A, By B Failure to transmit tens correctly to marker
U Ay By B Failure to transmit units correctly to marker
F or F10 Ay By H Failure to transmit frame correctly to marker




Lamps

Lighted Test

TRL B

5 c

RB C

RB G

RB H

BY y 40 R

GB J to Q

SEL J to @

CH I

CH1 J %o Q

RL Jiy Ko W

SPF L

SPF T By N

X da Bt M

MGB g fo &

8 i Kyl

D 5 e M
0 to §

Co ol Xy ol
O to @

CT b EN
0 to Q

K S Ky Ny
D 1o Q

RC oy e s
P, Q
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NOTE 1:

OO OO0

TET-36

Failure Indicated

Failure to release on trouble release from marker
Premature removal of ground from S lead

Failure to recognize tell-tale condition

Failure to time out

False operate of L relay on non-operate test

TESTS OF "B" SENDERS

Sender busy

Sender sub-group busy

Failure of link S relay to cperate

Failure of link relay to open ground chain

Failure of link S relay to open battery chain

Failure of sender to ground RL lead

Sender grounds RL lead falsely

Failure to advance preference lead

Premature advange of preference lead or cross
on SC relay contacts

Sender sub-group held busy by test circuit
Sendoer fails to ground S lead

Sender Tails to ground D lead

o w

Sender fails to ground CO lead
Sender fzils to close talking circuit
K lead conditions incorrect

Failure to complete registration

Failure of premature disconnect Teature of sender
Failure of sender to time out
Pailure to seize merker

Failure to seize marker
Failure to transmit thousands correctly to marker

Failure to transmit hundreds correctly to marker
Failure to transmit tens correctly to marker
Failure to transmit units correctly to marker
Failure to transmit frame correctly to marker
Failure to transmit reorder correctly to marker
Failure to release on trouble release by marker

The TA lamp does not light when the test circuit
blocks on tests G and O.
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CIRCUIT DESCRIPTION !

97 CROSSBAR SYSTEMS
NO. 1
TERMINATING SENDER TEST

CHANGES

D, Description of Changes

D.,1 Options TV and T™W are added to Fig. 3,
sheet ~-0106A,

D.2 Sheet 0101:

Options TV and T™W are added to Options
Used Table,

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5243-ABVL

WE DEPT 367-DJF-EER-JF

Printed in U.S,.A,

CD-25159-01
ISSUE 17D
APPENDIX 8D
DWG ISSUE 63D
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CIRCUIT DESCRIPTION CD-25159-01
ISSUE 17D

APPENDIX 7D
DWG ISSUE 62D

CROSSBAR SYSTEMS
NO. 1 .
TERMINATING SENDER TEST

CHANGES

D, Description of Changes

D.l On sheet -0102 Note 106 made Mfr Disc,
D.2 Note 138 added on sheet -0102,

D.,3 References to Note 106 on sheet -0102
changed to Note 138,

4

BELL TELEPHONE LABORATORIES, INCORPORATED

R
iy

DEPT 514L4-UKS

WECo DEPT 335-JRF-PKP=-JF

. ' Page 1
Printed in U.S.A, 1 Page






CIRCUIT DESCRIPTION

CROSSBAR SYSTEMS
NO, 1
TERMINATING SENDER TEST

CHANGES

D, Description of Changes

D,1 Option TT added to Fig. 3, sheet -0106A,

D.2 Iead NSG connected to 11 top CI1 relay
through TM option,

D.3 Note 122 modified on sheet -0l06B.
BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 51L4-UKS

WECo DEPT 335-JRF-PKP-JF

Printed in U,S.A,

CD-25159-01
ISSUE 17D
APPENDIX 6A
DWG ISSUE 61A

Page 1
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CIRCUIT DESCRIPTION

KEY SHEET SECTION -0101
CROSSBAR SYSTEMS

: NO. 1

TERMINATING SENDER TEST

CHANGES

D. Description of Changes

D.1 Units on which changes have been made:
KEY SHEET 0101
MF PULSING TEST CIRCUIT 0118

D.2 Sheet 0101:

Options TR and TS are added to the options
used table.

Printed in U. S. A.

CD-25159-01
ISSUE 17D
APPENDIX 5B
DWG ISSUE 60B

Page 1
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CD-251%9-01 - ISSUE 17D - APPENDIX 5B

CIRCUIT UNIT - SECTION -0118
MF PULSING TEST CIRCUIT

D, Description of Changes

D.1 A minor wiring change, incorporatin
options TR and TS, is made in Fig. 3.

D.2 Note 105 is modified and Note 116 is
added to reflect the above change.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5615-PHS-DAJ-EB
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CIRCUIT DESCRIPTION CD-25159-01
ISSUE 17D

APPENDIX 4A

DWG ISSUE 59A

KEY SHEET SECTION -0101
CROSSBAR SYSTEMS
NO. 1
TERMINATING SENDER TEST

CHANGES

D. Description of Changes

D.1 Units on which changes have been made:

Key Sheet 0101
~ Connector Circuit 0102

Group Test Circuit 0106

Revertive Pulsing Test

Circuit 0108

D.2 Sheet 0101:

Option TQ is added to the options used
table.

N

J A : Printed in U. S. A. Page 1
O :
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CD-25159-01 - ISSUE 17D - APPENDIX 4A

CIRCUIT UNIT - SECTION -0102
CONNECTOR CIRCUIT

D. Description of Changes

D.1 A minor wiring change is made in Fig. 1.

D.2 The NSO and NS1 leads in Fig. 2 are
rerouted to the group test circuit
instead of the revertive pulsing test circuit

reflecting changes in these circuits.

Ak
b4
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CD-25159-01 - ISSUE 17D - APPENDIX 4A

CIRCUIT UNIT - SECTION -0106
GROUP TEST CIRCUIT

B. Changes in Apparatus

B.1 Added:

X5 Relay - coded Ul77 - Option TM -
Fig. 3

D. Description of Changes

D.1 The X5 relay is added to Fig. 3 under
TM option.

D.2 Circuit Note 109 1is modified and Circuit

Note 122 is added to reflect the above
changes.

Page 3
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CD-25159-01 ~ ISSUE 17D - APPENDIX 4A

CIRCUIT UNIT - SECTION -0108
REVERTIVE PULSING TEST CIRCUIT

D. Description of Changes

D.1 Minor wiring changes are made in Fig. 4,
C, D, and E.

D.2 The TQ optional wiring is added to Fig.
4 and made mutually exclusive with option
™.

D.3 Circuit Note 105 and 106 are modified
to reflect the above changes.

D.4 CAD Fig. 72, 73, and 74 are modified
to reflect the above changes.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5615-PHS-DAJ-EB



CIRCUIT DESCRIPTION Ch-25159-01

ISSUE 17D
APPENDIX gD
DWG ISSUE 58D
KEY SHEET SECTION -0101
CROSSBAR SYSTEMS
NO. 1
TERMINATING SENDER TEST
CHANGES
D. Description of Changes
D.1 Units on which changes have been made:
Key Sheet 0101
Connector Circuit 0102
Group Test 0106
Revertive Pulsing Test
Circuit 0108
Register Check 0114
D.2  Sheet 0101
Options "TXK", "TL", %TM", "TN", "TO", and
"TP"; and Fig. BM, BN, BO, and BP are added to
the optlons used table.
Printed in U.S.A. Page 1
vE .
AE
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CD-25159~01 - ISSUE 17D - APPENDIX 3D

CIRCUIT UNIT - SECTION - 0102
CONNECTOR CIRCUIT

CHANGES
B. Changes in Apparatus

B.1 Added

DO-9 Relays - 5 AK24 - option "TL" - -SH-
0102

D. Description of Changes

D.1 Leads "NSO" and "NS1" are added to sheet

-0102 under "TM" option from the revertive
pulsing test circuit to the terminating senders.
Relays DO-9 are added, parallel to their re-
spective A- relays to provide the contacts need-
ed for the new leads.

D.2 Option "TM" is added to note 116.

D.3 Circuit Note 137 1s added to reflect
the above changes.

PR
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CIRCUIT UNIT - SECTION -0106
GROUP TEST

.CHANGES

D. Description of Changes

D.1 Figure 3, sheet -0106, location G18, is
changed so that leads "F" and "FA" con-
nect to Fig. BM or BN in the register check
circuit rather than to Fig. 6. This reflects
changes made in the register check circuit.,

Page 3
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CIRCUIT UNIT - SECTION -0108
REVERTIVE PULSING TEST CIRCUIT

CHANGES
A, Changed and Added Functions

A.1 A feature 1is added to allow for
testing of DP and MF terminating
senders arranged for DID operation and FS
terminating senders using either OB and 0OG
selections or dedicated DID trunk group
indicatlions to generate DID number series,

B, Changes 1n Apparatus

B.1  Added

0G Relay - 1/2AK30 - Opt "TL" - Sheet -0108
0G' Relay - 1/2AK30 - Opt "TL" - Sheet -0108
OBl Relay - 1/2AK30 - Opt "TL" - Sheet -0108
OBl!' Relay - 1/2AK30 - Opt "TL" - Sheet -0108

OG Lamp - M1 - Opt "TL" - Sheet -0108

OBl Lamp - M1 - Opt "TL" - Sheet -0108
OI Keys - E1CL - Opt "TO" - Sheet -0109
DD Key - 592A - Opt "TM" - Sheet -0108
NS Keys - EICL - Opt "TL" - Sheet -0109

or -0110

MF11l Relay - U333 - Opt "TP" -
or -0110

Sheet -0109

D. Description of Changes

D.1 The 0G, 0OG', OBl, and OBl' relays are
added to Filg. 4, sheet -0108, under
"TL" option. -

D.2 The OG and OBl lamps are added to
Fig. 4, sheet -0108, under "TL" option.

D.3 The DD key 1s added to Fig. 4, sheet
-0108, under "TM" option.

D.4 The "TK" optional wiring is added to
Fig. 4, sheet -0108, to show wiring
when "TL" option 1is not provided.

D.5 The OI keysaare added to Fig. C, sheet
-0109, under "TO" option.

D.6 The NS keys are ddded to Fig. C and E,
sheet -0109, under "TL" option.

Page U4

D.7 The NS keys are added to Fig. D,
sheet -0110, under "TL" option.

D.8 Figures C and E, sheet -0109, locations ~
I4 and I9 respectively are changed

to show that leads to the reglster check

circult go to Fig. BM or BN instead of

Fig. 6. '

D.9 Figure D, sheet -0110, location Ill

1s changed to show that leads to the
register check circult go to Fig. EM or BN
instead of Fig. 6.

D.10 The MF1ll relay 1s added to Fig, E, ~
sheet -0109, under "TP" option.

D.11 The "TN" optional wiring is added to
Fiﬁ. E, sheet -0109 to show wirling
when "TP" option is not provided.

D.12 The MFll relay 1s added to Fig. D,
sheet -=0110, under "TP" option.

D.13 The "TN" optlonal wiring is added to
Fiﬁ. D, sheet -0110, to show wiring
when "TP" option 18 not provided.

D.14 The circult requirements table, sheet
-0111 is modified to show reference
to relays OBl, OBl', 0G, OG", and MF1l.

D.15 Circult Notes 105 and 106 are modi-
fied and Circult Notes 120 and 121 .
are added to reflect the above changes,

D.16 CAD Fig. 73 and 74, sheet -0105,
and Flg. 72, sheet -0120 are added
to reflect the above changes.,

F. Changes in Description of Operation or

Changes in CD Sections

F.1 Add 2,121 after 2.12,

2.121 To test for DID operation using

elther OB and OG selections or
dedicated DID trunk group indications to
generate DID number series.

| F.,2 Add 3.351 after 3.35.

3.351 The DD key, when operated, grounds

the "NS1" lead to the FS terminating
sender to test dedicated DID trunk group
indications.

AL
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Gella

Change the flrst sentence of 3.42 to
read:

F.3

The 1B, I1IG, FB, FT and FU lamps, and
the OBl and OG lamps when provided, indicate
which selection 1s next to be regilstered
‘n the sender.

In 5.2, remove the last sentence and
add the following:

F.4

When "TK" option 18 provided or on a non-
DID test when "TL" option 1s provided, the
operation of relay C operates relay IB,

The IB opnerated operates relay COl which
opens a shunt ground path and allows IB'

to operate in series with IB. Relay IB!
»perates DP2 through an operated DPl contact
directly with Fig. G, or after RV3 operates
with Fig. AX. On a DID test, when "TL"
option is provided, the operation of relay
C operates the OBl relay which in turn
operates relay COl. Relay COl removes a
shunt ground allowing OBl' to operate 1in
serles with OBl. Relay OBl operates the
DP2 relay 1n the same manner as the IB' did
above,

In 6.1, remove the last senteénce and
add the following:

The C relay also operates the IB relay on
a non-DID test or the OBl on a DID test.
change the first sentence

F.6 In 7.1,

to read:

The Cl relay operated, closes the
"CO" lead to the COl relay through relay IB
or relay OBl operated.

F.7 Change the beginning of the third
sentence of 8.1 to the followlng:
With "TK" option or on a non-DID test with
"TL" option, when the C relay operates...

~ ISSUE 17D - APPENDIX 3D

In 8.1 remove the last two sentences
and add the following:

F.8

On a DID test with option "TL" pro-
vided, the registration proceeds in a simi-
lar manner except that the C relay first
operates the OBl relay instead of the IB.
The COl in operating, operates the OBl' in-
stead of the IB!'. The counting relay cor-
responding to the operated OI key is first
operated. After proceeding as above, the
sender prepares 1tself for the next regis-
tration which is "Office Group". The 0OG
relay operates the OG lamp and releases the
OBl' relay extinguishing the OBl lamp. The
reglstration agaln proceeds as above except
that counting relay 4 1s always operated
irregardless of any operated keys. After
completing the OG reglstration the test
circult continues with incoming brush,
incoming group, final brush, final tens,
and final units in the manner described for
the non-DID test.

If for any reason any selectlon does
not progress properly due to trouble in the
test circuit or sender, the test will block..
If the sender recorded the registration in-
correctly, the test will block at the time
the sender registration 1is checked by the
register check feature of the test e¢ircuilt.

In 8.3, remove the third and fourth
sentences and add the followilng in
thelr place:

F.9

When the C relay operates, ground through

the back contact of relay COl operates

relay IB, or relay OBl on a DID test, closing
the operating circult for the COl relay.

When relay COl operates, 1t permits the
operation of relay IB' in series with relay
IB on a non-DID test, and it permits the
operation of relay OBl' 1n series with

relay OBl on a DID test. Relay IB or relay
OBl' operated operates relay DP2.

Page 5
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CIRCUIT UNIT ~

SECTION -0114

REGISTER CHECK CIRCUIT

CHANGES
A. Changed and Added Functions

A feature 1s added to allow for check-
ing the registration of office brush
and office group selections in senders ar-
ranged for DID operation.

A.l

B. Changes in Apparatus

B.1  Added

NSO Relay - 1/2AK4 - Option "TL" - Sheet
-0114

NS1 Relay - l/QAKu - Option "TL" - Sheet
-0114

NS2 Relay - AF30 - Option "TL" - Sheet -0114
NS4 Relay - AF30 - Option "TL" - Sheet -0114
NSA Relay - 1/2AK8 - Option "TL" - Sheet
-0114

NSB Relay - 1/2AK8 - Option "TL" - Sheet
-0114

LUE Relay - U236 - Option "TL" - Sheet -0114
DID Relay - AF134 - Option "TL" - Sheet
-0114

NS Lamp - Ml - Option "TL" - Sheet -0114
Be?2 Replaced

THA Relay - Ull3 - Fig. BO - Sheet -0114

G Relay - U223 - Fig. BM - Sheet -0114
Replaced By

THA Relay - AF115 - Fig. BP - Sheet -0114

G Relay - AF33 - Fig. BN - Sheet -0114

D, Description of Changes

Dl 1! The NSO, NS1, NS2, NS4, NSA, NSB, LUE,
and DID relays are added to Fig. 6,

sheet -0114, under "TL" option.

Page 6

Relay G is broken out of Fig. 5 and ‘
its code 18 changed such that it ap-
pears in Fig. BN, sheet -0114, furnished with

TL" option, and Fig. BM, sheet -0114, fur-
nished with "TK" option.

D.2

D.3 Relay THA 1s broken out of Fig. 6 and
its code 1s changed such that 1t ap-
pears in Fig. BP, sheet -011l4, furnished with
"TL" option, and Fig. BO, sheet -0114, fur-
nished with "TK" option.

D.4 The NS lamp is added to Fig. ¢, sheet
-0114, under "TL" option.

The "TK" optional wiring is added to
6, sheet -0114, to show wiring
option 1s not provided.

D.5
when "TLﬁ
D.6 The circult requirements table, sheet
-0115, 18 modified to show reference

to relays NSO, NS1, NS2, NS4, NSA, NSB, LUE,
DID, and the new codes for relays THA and G.

Circuilt Note 106 is modified and Cir-
cult Notes 108 and 109 are added to
reflect the above changes.,

D.7

F. Changes in Description of Operation or
Changes in CD Sections

F.1l Change the first sentence of 3.4 to

read:

To check the registration against the -
setting of the numerical keys, the frame keys, ‘
the RO key, and the NS keys when provided. . ~ ]
F.2 Change the seventh sentence of 7 to
read:

With the CK4 relay operated and the rest of

the CK- relays released, a circult is closed |
to operate the LU relay which in turn oper-

ates the LUA, LUB, and LUC relays, and the

LUD and LUE relays when provided.

F.3 Add to the end of the last sentence
in 7 the following:

+..0n a non-DID test or the NSA relay on a
DID test.

v
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F.4 Add the following to the end of the
last sentence of 7:

«..0n a non-DID test of the NS lamp on a
DID test.

F.5 Add at the beginning of 9:

On a DID test, the registration of
the number seriles diglt on the NSO, NS1,
NS2, and NS4 relays i1s checked against the
setting of the NS keys before the thousands
digit is checked. The NSA relay operated,
connects ground through the contacts of

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5615-PHS-TNL-AH

the NS- relays to one of the circle leads
numbered "2-6". The number series check is
made as described for the thousands digit
in 8 except that the NS- relays and the

NS row of keys are involved. If the check
1s satisfactory, the NSB relay operates and
locks to extingulsh the NS lamp, light the
TH lamp, and operate the THA relay. The
thousands diglt 1s then checked as des-
cribed in 8. On a non-DID call, the NS
check 1s omitted and the reglstration

of the thousands digit 1s first to he
checked,

Page 7
7 Pages
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CIRCUIT DESCRIPTION CD-25159-01
Issue 17-D

Appendix 2-B

Dwg. Issue 57-B

KEY SHEET SECTION - 0101
CROSSBAR SYSTEMS
NO.1
TERMINATING SENDER TEST

D. DESCRIPTION OF CIRCUIT CHANGES

DE ! Units on which changes have been made:

Key Sheet 0101
Connector Circuit 0102
Group Test 0106
MF Pulsing Test Circuit 0118

D.2 Sheet 0101

Option "TJ" is added to the options
used table.

Made in U. S. A. Page 1
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CD-25159-01 - ISSUE 17-D - APPENDIX 2-B

CIRCUIT UNIT - SECTION - 0102
CONNECTOR CIRCUIT

D. DESCRIPTION OF CIRCUIT CHANGES
D.1 Sheet 0102

D.11 "Record of Wiring" table (Note 116) is
changed to include option "TJ".

D.12 On issue 55D a change was made on the
connector circuit to prevent the test
circuit from selecting a busy B or MF send-
er. This change was shown as option "TD"
superseding option "TC". However, in the re-
cord note 116, both options "TC" and "TD"
were rated "AT&TCo Std". The WECo drawings
have been changed to show "TD" as "AT&TCo
Std" and "TC" as "Mfr Disc." This change
is made to show option "TC" rated "Mfr Disc."
to agree with WECo drawings.
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CD-25159-01 - ISSUE 17-D - APPENDIX 2-B

CIRCUIT UNIT - SECTION - 0106
GROUP TEST

D. DESCRIPTION OF CIRCUIT CHANGES
D.1 Sheet 0106 - Figure 3

D.11 "Record of Wiring" table (Note 109)
is changed to include option "TJ".

D.12 On issue 56D a change was made to per-

mit the test circuit to function with
the terminating sender link and control cir-
cult with the reserve test feature removed.
This involved removing the REG relay of the
control unit. Prior to this change the REG
and RES relays were designated as option
"yu" and "YV". Option "YU" was previously
rated "Mfr Disc." The change as shown
could not be applied to the "YU" apparatus
since the "YU"(REG) relay could not be re-
moved without removing the "YU"(RES) relay.
A change is made to correct this condition
by replacing option "YU" on the REG relay
with option "TJ" and replacing "TI" option
wiring with "TG" option wiring. "TJ" option
is rated "Mfr Disc." "TG" option was rated
"Mfr Disc." on issue 56D.

D.13 Option "TJ" 1s added to note 114.
D.2 Sheet 0107
D.21 Option "TJ" is added to note 121.
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CIRCUIT UNIT - SECTION - 0118
MF PULSING TEST CIRCUIT

D. DESCRIPTION OF CIRCUIT CHANGES
D.1 Sheet 0118

D.12 Experience in the fleld has shown that

the twist test requirement of 8.25 db
specified for the MF receiver, SD-95536-01,
imposes a severe requirement on this re-
celver. Laboratory tests have shown that
6.25 + 0.25 db twist test requirement is
satisPactory. This change establishes a un-
iform requirement for testing the twist
capability of MF receivers in all types of
offices,

D.13 On the next reissue of the CD change
the paragraph for test #5 (Section 19)
to read as follows:

After - - =" frequency 6.25 + .25 db"
- - - delete - - - "V" and "UX" option
or 8.25 + .25 db "UY" option - - - and
continue - - -" below that of the 700
cycle frequency".

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 2312-EHH-JWB-BT

Page 4
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CIRCUIT DESCRIPTION

°

CHANGES . < ; iy
. . e
D. DESCRIPTION OF CIRCUIT CHANGES
n,).

D.1

D.2

KEY SHEET SECTION -0101
CROSSBAR SYSTEMS

NO. 1
TERMINATING SENDER TEST

"y

ey

Units. on which changes have fbeen made
Key Sheet 0101 e
Connector Circuit 0102 d .uro
Group Tést 0106

Sheet 0101

Options "TG", "TH" and "TI are added

to the Options Used table.

All other headings, no change.

Printed in ‘U. S. A.

CD-25159-01
Issue 17-D
Apperidix 1-D
Dwg. Issue 56-D
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CD-25159-01 - ISSUE 17-D - APPENDIX 1-D

CIRCUIT UNIT - SECTION -0102
CONNECTOR CIRCUIT

CHANGES

D. DESCRIPTION OF CIRCUIT CHANGES

Dil Sheet 0102

D.11 Option "TG" is added to Figures 2 and K.

D.12 Option "TG" is added to the "Record of
Wiring" Table (Note 116).

D.13 Note 136 is added.

All other headings, no ¢hange.

Ak
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CIRCUIT UNIT - SECTION -0106
GROUP TEST

.

CHANGES
D. DESCRIPTION OF CIRCUIT CHANGES
D.1 Sheet 0106 - Figures 3 and L.

D.11 Options "TG" and "TI" show the circuit
prior to this issue.

D.12 Option "TH" is used when the reserve

sender test feature i1s removed from
the terminating sender links and controller
circuit.

D.2 Sheet 0107
D.21 Notes 120 and 121 are added.

On the next reissue, paragraph 8.1
will be charged as follows. If the sender

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 2335-JFP-FBB-KM

1 R

r""""‘"g’fwb{ix) ig8 idle and more than one sender is

available, the (REG) relay "TG" option,

will operate. With the (REG) relay, "TG" op--

tion if provided and the (RES) relay -op-
erated the (SID2) released, the (GE) relay
operates. The (GE) relay operated locks
under control of the (SID) relay, extin-
guishes the (GB) lamp, lights the (SEL) lamp
and operates the (CI) and (CIl) relays. When
"TG" option is provided, the (LT) key is op-
erated during light load periods to make
effective the check of the regular testing
leads "TA", "TB", "TD" or "TT". Fig. L
includes etc.....

All other headings, no change.

Page 3
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CIRCUIT DESCRIPTION

CD-25159-01
Issue 17-D
Dwg. Issue 55-D

KEY SHEET SECTION =-0101
CROSSBAR SYSTEMS

NO.

TERMINATING SENDER TEST

CHANGES
D. DESCRIPTION OF CIRCUIT CHANGES

D.1 Units on Which Changes Have Been Made.

Key Sheet 0101
Connector Circuit 0102
Group Test 0106
Revertive Pulsing Test Circuit 0108

D.2 Sheet -0101

Options "TA," "TB, n "TC," "TD, n nppn
and "TF" are added to the "Options Used"
Table.

All other headings under Changes, no change.
l. PURPOSE OF KEY SHEET

The purpose of this key sheet 1s to
show the various units of the test circuilt
and the manner in which they connect to
the circults under tests.,

2., PURPOSE OF CIRCUIT

2¢1 This circuit provides means for rou-
tine testing of MF pulsing terminating
senders, noncentral "B" swbd. senders, cen-
tral "B" switchboard senders (terminating
part) and Full Sel. terminating senders of
the Crossbar System on an automatic basis,
The Dial Pulse Terminating Sender 1is tested
similar to the above except that the sender
is primed manually by means of a dilal.
Registration in the senders 1s made directly
from the test circuit and the proper func-
tioning of the sender is checked by the
test circuit. Wwhen the test has been com-
pleted satisfactorily, the next circuilt is
seized and tested. The test circuit con-
tinues to function automatically until a
trouble 1i1s encountered or until the end of
cycle is reached. Repeat tests can be made
in two ways, first, repeat tests can be
made continuously on a particular sender
or, second, two tests can be made on a
sender and then the test cilrcult is automa-
tically advanced to the next sender and the
two tests are made and the test circult 1is

‘advanced until, all senders under test have -

been tested twice. The test circuilt is
connected to the senders by means of cross-
bar switches, one crossbar switch is neces--
sary for each group of 100 or less senders,
Each switch can connect to 10 sender sub-
groups, each one having a maximum of 10

Printed in U. S. A.

senders, which may be all MF pulsinﬁ,"all
B

non-central "B" swbd., all central
switchboard senders (terminating part), all
Dial Pulse terminating senders, all F.S.
terminating senders or some of any two types
of these senders except that non-central

"B" swbd. senders and central "B" switch-
board senders (terminating part) will not

be used in the same office to be tested by
one test circuit. Each subgroup has a
separate horizontal row on the crossbar
switch. Connection to the eircuit common to
a subgroup of senders is obtained by means
of a multicontact relay and two or three U
type relays. Each multicontact relay and
assoclated U type relays is associated with
a horizontal row of the crossbar switch to
which row are connected the senders of the
subgroup. A particular circuit test can be
made. An autamatic pass busy featiee is
provided. The sender being tested can be
located by means of lamps, which indicate
the position of the sender on the test cir-
cult crossbar switch. There are two alarms,
major and minor. The major alarm is used
when the test 1s stuck on a time out while
testing common equimment for 10 senders; the
minor alarm is used when the test circuilt is
stuck while testing individual senders.

22 This circult provides means for testing
call Distributing "B" Position Circuits
in a crossbar office on a manual basis,
This part of the test circuilt operates in a
mamner similar to the circuilt for testing
panel call distributing "B" position circuits
and the two test circults may be used inter-
changeably, in this respect. Two test men
are required for this test, one at the posi-
tion and one at the test frame. One of the
noncentral "B" swbd., senders is selected
for use in this test and the position to be
tested 1s selected by means of 206 type se-
lector under control of a dial. The man at
the position writes an agreed upon number,
or otherwise manipulates position keys caus-
ing signal to be passed through the test
circuit into the sender. The test circuit
checks the registration in the sender and
makes certain tests directly on the position
circuits. The noncentral "B" Swbd. sender
circuits and "B" position circuits must be
in the same building at this test circuilt.

2.3 This circuit provides means for talking
to the central "B" swltchboard operator
through the "B" switchboard sender (termin-
ating part). Numbers keyed up at the posi-
tion will be registered in the sender circuit
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({term. part) and checked by the test circuit.
The sender circuit (term. part) and test
circult may not be in the same building as
the central "B" switchboard sender (switch-
board part).
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CIRCUIT UNIT - SECTION -0102
CONNECTOR CIRCUIT

CHANGES

B. CHANGES IN APPARATUS

B.l Added
BSY Ul1l235 Relay TD Option

D. DESCRIPTION OF CIRCUIT CHANGES

D.1 Sheet 0102,

D.1l1 Options WA and WB are changed to Option
TA and TB. This change is shown with-

out record of prior circuit, as agreed to

with the WECo.

D.12 Option WA and WB are removed from the
"Record of Wiring" table (Note 116).

D.13 Options TA, TB, TC and TD are added to
the "Record of Wiring" table (Note

116).

D.1ll4 Note 135 is added.

D.2 Sheet 0103

D.21 Option "TD" relay. BSY is added to
Fig. 1.

D.22 Option "TC" shows the circuit prior
to this change.,

D.3 Sheet 0104.

D.31 Option "TD" relay BSY is added to the
CR table.

All other headings under Changes, no change.

1. PURPOSE OF CIRCUIT

lel This circult controls the connection

of the various unlts of the test cir-
cuit to the senders.,

l.2 The class of test to be made on the
sender 1s controlled by the position of
the class keys.

1.3 Connection to the senders is made by

means of crossbar switches. The selec-
tion of each crossbar switch is controlled
by relays designated (G-).

l.4 The connecting switches are automatic-

ally advanced to all senders in rota-
tion or may be manually advanced to a par-
ticular sender.

1.5 One crossbar switch 1is necessary for
each group of 100 or less senders.

Each switch can connect to 10 sender sub-
groups, each subgroup having MF pulsing
terminating senders, non-central "B" Swbd.
senders, central "B" switchboard senders
(terminating part), dial pulse terminating
senders or F. S. terminating senders or
combinations of two types of these senders.
Noncentral "B" swbd. senders and central "B"
switchboard senders (terminating part) will
not be used in the same office so will not
be tested by one test circuit. Each sub-
group has a separate horizontal row on the
crossbar switch and has one relay of the 5
following groups of relays (0) to (9),
(SMO) to (SM9), (SMAO) to (SMASG), (AO) to
(A9) and (BO) to (B9).

1.6 Connection to the circuit common to a
subgroup of senders is obtained by

means of relays (SMO)-(SM9), (SMAO) to (SMA9),

(A0)=-(A9) and (B0)=-(B9) per subgroup. Each

set of (SM-), (SMA-), (A-) and %B-) relays

is associated with a horizontal row on the

crossbar switch to which are connected the

individual leads of each of the senders of

the subgroup.

1.7 The connector circult may be controlled
to cause the advance from a busy sender
after a predetermined interwval.

1.8 The connection to the several indivi-

dual test units is made by means of a
number of leads, the closure of which 1is
controlled by the class keys.

2. WORKING LIMITS

2.1 None.

3+ FUNCTIONS

3,01 Preparation for Test

The operation of the (ST) start key
causes this circuit to seize a sender after
which connectlon is made to the individual
control circuit as determined by the setting
of the class keys. Means are provided to
prevent interference with any sender while
the connections are being established.

3.02 Passing Busy Senders

A pass busy feature 1is provided under
control of the (APB) key. The pass busy
feature functions after 29 seconds minimum,
59 seconds maximum.
3.03 Alarm and Blocking

An alarm is given after a period of
minimum 60 seconds, maximum 90 seconds fraom
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the start of the test. The test circuit is
blocked when the alarm is given, by opening
of the lead which furnishes progress ground
for the several control circuit units and
also opening the "ADV" lead.

3.04 Registration

Reglsters are provided to record the
number of circuits tested satisfactorily,
the number of repeated single tests (not
records on the circuits tested meter), and
the number of busy senders which are passed
without testing.

3,05 Passing Spare Terminals and End of
Cycle.

This circuit 1s arranged to pass by
spare terminals on the crossbar switches and
be given an alarm indication when all sen-
ders have been tested.

3.06 Blocking Time Alarm Feature

If, after a predetermined interval,
the test has not been completed, the test
circuit blocks and cannot be advanced ex-
cept by a manual operation. A time alarm
(TA) key is furnished which when operated
prevents the functionion of the alarm cir-
cuit. The connector circuit is prevented
from advancing to the next sender when this
key is operated.

KEYS
3.07 Start Key (ST)

The operation of this key controls
the advance of the connector circuit from
normal and when restored causes the test
set to camplete the test in progress but
not to start a new test. The crossbar
switch does not restore when the (ST) key
is restored.

3.08 Group Keys (G-)

The operation of a (G-) key causes
the selection of the associated crossbar
switch for connecting to the desired group
of senders.

3.09 Particular Circuit Keys (PCR) and
(PCS)

These keys are used to advance the
crossbar switch to a particular terminal
for testing a particular sender.

3.10 Control Advance Key (C..)

The operation and release of this key
causes a test to be started on the next
sender 1f the repeat key 1s normal, or
causes a new test to be started on the
sender upon which the test circuit 1s rest-
ing if the repeat key is operated.

fago L

3.11 Repeat Key (REP)

This key causes the test circuilt to
test the same sender repeatedly. It is also
used to extend the control advance feature
to the remote control jack at the sender
frames.

3.12 Repeat 2 Key (REP 2)

This key causes two tests to be made
on each sender before advancing to the suc-
ceeding sender.

3013 Time Alarm Key (TA)

When this key is operated the time
alarm circult is restored to normal. The
key must be restored to normal before the
test circuit will advance to the next sen-
der, If this key 1s left operated while
the test frame 1is unattended, the alarms
cannot operate, and, if a trouble 1is detec-
ted by the test frame, either one sender or
a subgroup of senders may be held out of
service.

3.1 Pass "B" Senders (PBS) and Pass Term.
Senders (PTS) Key - Fig. 1D

This key causes all senders of elther
type to be passed without testing.

3.15 Pass Undesired Senders (MFS), (BS),
(DPS) and (TS) Keys - Fig. 1lE

The operation of one of these keys
causes the test circuit to test the senders
indicated by the key and to pass all other
types of senders. The (MFS), (BS), (DPS)
and (TS) designations indicate MF terminat-
ing senders, "B" senders, dial pulse ter-
minating senders and F. S. terminating sen-
ders respectively. With all keys normal the
dial pulse terminating senders are passed
without testing and are only tested by the
operation of the (DPS) key.

3.16 Automatic Pass Busy Key (APB)

This key causes the test circuit to
pass a busy sender after a period of 29 sec-
onds minimu, 59 seconds maximum.

3.17 Return to Normal Key (RN)

This key 1s used to restore the con-
nector mechanism to normal during the pro-
gress of a test call or at the end of a
test cycle.

3,18 Alarm Cut Off Key (ACO) 1s used to

silence the minor alarm without in-
terfering with aisle pilot and floor alarm
frame lamp indications.

3,19 (EGl)-(EGY) keys are used to stop the
test and display a lamp at the end
of one group of senders when the following
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group has any senders with different oper-
ating conditions,

3.20 (PGl)-(PGL4) keys are used to pass a
group or groups of sender which have

different operating conditions from the

preceding and succeeding groups of senders,

JACKS

3.21 Remote control jacks (C) are installed
in suitable locations on the sender
frames and by the use of a make-busy plug
the remote control advance feature 1s oper-
ated. The use of a 32A test set which has
a cord with two keys equipped to furnish
ground over either the tip or the ring, will
perform the same function as the make-busy
plug when that key 1is depressed which fur-
nishes the ground on the ring. When the key
which furnishes ground on the tip 1is de-
pressed the step-by-step feature of the test
set 1s operative.

LAMPS
3,22 Time Alarm Lamp (TA)

This lamp lights at the expiration of
the time alarm period.

3.23 Group Locating Lamps (G-)
Each crossbar switch is associated
with a lamp which identifies the group of

senders to which the crossbar switch is con-
nected.

3.2} Sender Locating Lamps - Tens O to
9 and Units 0 to 9

These lamps indicate which crosspoint
of the crossbar switch 1s operated.

3025 End of Cycle Lamp (EC)

This lamp lights when all the senders
connected to this test circuit have been
tested.

3026 End of Group Lamp (EG)
k. CONNECTING CIRCUITS

When this circuit is listed on a key-
sheet the connecting information shown
thereon is to be followed.

4,01 Crossbar MF Pulsing Terminating
Sender - SD-25455-01.

.02 Crossbar Full Selector Terminating
Sender - SD-25013-01.

L.03 Crossbar Dial Pulse Terminating
Sender - SD-25434-01.

4.0y Crossbar "B" Switchboard Sender and
Position Finder - SD-25014-01.

4,05 Any Crossbar Central "B" Switchboard
Sender (terminating part) -
SD-25382-01.

406 Crossbar Central "B" Switchboard
Senders (switchboard part) -

.07 Crossbar Terminating Sender Link
Circuit - SD-25459-01.

408 Crossbar Terminating Marker Connector
Circuit - SD-25036-01.

L.09 Crossbar Terminating Marker Circuit -
SD-25283-01.

L+10 Audible and Visual Alarm Circuit -
SD-96188.

11 Crossbar Floor Alarm Frame, Fuse and
Time Alarm Circuit - SD-25046-01.

Ls12 Crossbar Interrupter Frame Circuit -
SD-25062-01, .

4.13 Crossbar Misc. Circuits for Sender
Frame - SD-25053-01.

Lol Sender Group Test Circuit -
SD-25159-0106,

l4¢15 Revertive Pulsing Test Circuit -
SD-25159-0108,

Ls16 "B" Switchboard Sender and Position
Finder Test Circuit - SD-25159-01-0112.

L.17 "B" Switchboard Sender and Position
Finder and Multifrequency Pulsing Test
Circuit - SD-25159-0116,

4.18 Multifrequency Pulsing Teat Circuit -
SD-25159-0118,

L.19 Register Check Circuit - SD-25159-011,

TABLE OF CONTENTS Para. No..
Start of Time Alarm 5
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Advance to Next Group of Senders 11
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Type of Sender Indicator 13
Connection to Subgroup of Senders 1L
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Selection of One of Ten Cammon Leads 16
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Repeat 2 Test 1
Automatic Pass Busy Feature 19
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DESCRIPTIQN OF OPERATION
5. START OF TIME ALARM

When one of the class keys and the
(ST) key have been operated, the (ST) relay
operates supplying ground to the time alarm
circuit which consists of the (TA) inter-
rupter and relay (W), (Z), (Wl) and (BK).
This ground supplied to the time alarm cir-
cuit, operates the (W) relay when the (TA)
interrupter closes., When the (TA) inter-
rupter opens the (Z) relay operates. When
the (TA) interrupter closes again the (W)
relay 1s short-circuited and releases. With
the (W) relay released and the (Z) relay op-
erated, the (Wl) relay operates. The next
opening of the (TA) interrupter permits the
(Z) relay to release. When the interrupter
closes for the third time, the (W) relay
operates. When the iInterrupter opens, the
(Z) relay operates, operating the (BK) re-
lay. The (BK) relay operated, grounds lead
"LA" to the floor alarm frame fuse and time
alarm circuit to operate the minor alarm
etc., lights the (TA) lamp on this test
frame and other test frames, and removes
ground from the "G" lead to the control cir-
cuits and opens the "ADV" lead which pre-
vents further advance of these circuits.
While the time alarm circuit is functioning,
tests of the sender are being made and if
the tests are completed satisfactorily be-
fore the (BK) relay operates, the ground
supply to the time alarm circuit 1s opened
by the (CAl) relay restoring the time alam
circuit to normal and preventing the opera-
tion of the time alarm bell and the time
alarm lamps. The time alarm period is 60 to
90 seconds. See "Short Time Alarm", Section
-0106, Par. 1l6.

6, SELECTION OF THE FIRST SWITCH

The operation of the (ST) relay oper-
ates the (G-) relay of Figure 1A if this
figure is used. This relay locks under con=-
trol of the (ST) relay and (RN) key, lights
a lamp corresponding to the crossbar switch
to be selected and connects certain leads
to the first crossbar switch so that its
magnets may be operated., When Fig. 1A 1is

Page 6

not used these leads are strapped at the
position of the (G-) relay.
g

Te OPERATION OF SELECT MAGNET

The operation of the (ST) relay as
described above connects a ground through
the back contacts of the (AV), (CA) and (CAl)
relays to the (WH) and (ZH) relays, causing
the operation of the (WH) relay. The oper-
ation of the (WH).relay connects ground
through the back contacts of relays (AH),
(ZH) and (PCR) to lead "EHO". This lead is
extended by the operated (G-) relay to the
first figure 2. Since all hold magnets of
this figure are normal, this ground is ex-
tended to the armature of relay (9) and
through its back contact to lead "AVS" to
Figure 1. This causes the operation of re-
lay (AS) which locks under control of the
(WH) and (AH) relays, operating the (ASl) -
relay, which operates the (CO) relay of all
figures 2 which connect ground to the (WS)
and (ZS) relay windings. This causes the
operation of the (WS) relay. The (WS) relay
operated, connects ground through (ZS) relay
to the "ESO" lead which is extended to the
first figure 2 and through the normally
closed contacts of the odd numbered relays
of the first figure 2 to the select magnet
(SO0). This magnet operates and extends its
ground through its front contact to lead
"ESL" operating relay (AH). Relay (AH) op-
erated, locks under control of the (WH) re-
lay, removes the operating and locking cir-
cuits of the (AS) relay and supplies a
ground to the "ESL" lead for locking the
operated select magnet. The release of the
(AS) relay permits the (ZS) relay to operate
and opens the circuit to the (AS1l) relay
which releases. The (ZS) relay operated,
opens the circuit to the "ESO" lead which
operated the select magnet, connects ground .
to the "ESL" leads for locking the select
magnet.

8. OPERATION OF HOLD MAGNET

The (AS1l) relay releases as described
in the previous paragraph removing ground
from the "CO" lead which permits all (CO)
relays to restore to normal, which causes
the operation of a relay in Figure 2 asso-
ciated with the operated select magnet. The
(AS1) relay released also grounds the "OHM"
lead which operates magnets (HO) and (HOA). .
These two hold magnets operated, close two
cross-points on the crossbar switch which
corresponds to those two hold magnets and
the operated select magnet and operate one
of the (U-) relays. These two cross-points
close leads (6 leads for F.S. and Dial Pulse
terminating and 7 leads for MF pulsing, 3
Wire D-C Pulsing and "B" switchboard termin-
ating part senders) from the sender to be
tested to the test circuit. The operation“
of magnet (HO) extends ground to lead "EHL
which operates relay (AV) throu%h a back
contact on relay (ZH). Relay (AV) locks

A b
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through a back contact of the (CA) relay to
ground on relay (AH), connects ground to the
'C" lead of the sender group test circuit,
connects ground to the "EHL" lead to lock
the operated hold magnet and opens the cir-
cult to the (WH) and (ZH) relays, permitting
the (ZH) relay to operate. The (ZH) relay
operated connects ground to the "EHL" lead
to lock the operated hold magnet, opens the
operating circuit of the (AV) relay and opens
th: operating circult of the even hold mag-
net.

9. SEIZURE OF GROUP TEST CIRCUIT

With the (AV) relay operated, the "C"
lead to the sender group test c¢ircuilt is
grounded causing that circuit to start its
portion of the test, When the sender group
test circuit 1s ready for testing, it con-
nects battery to the "EV" lead, operating
elther the (EV) or (0OD) relays, depending
upon the position of the (WH) and (ZH) re-
lays. If an even numbered hold magnet is
operated, the (WH) and (ZH) relays will be
operated, causing the operation of relay
(EV). If an odd numbered hold magnet is op-
erated, the (ZH) and (WH) relays will be
normal causing the operation of relay (0OD).
Either the (EV) or (0D) relay operated,
connects the leads from the sender to be
tested into the control circuits to be used
for this particular test; and also removes
ground from the "BT" lead to start the busy
test circuit of the sender group test cir-
cuit. At the completion of its test, the
sender group test circuit operates relay (C)
which locks, opens the "C" leads to the sen-
der group test circuit, causing that circuit
to return to normal, transfers the sleeve
lead to the control circuits used for: the
class of test to be made, closes the FC lead,
and connects ground to the "CG" lead.

10. COMPLETION OF TEST AND ADVANCE TO NEXT
SENDER

When the control circuits have com-
pleted the test of a sender, ground is con-
nected to the "ADV" lead, operating the (CT)
register. The (CT) register operated, con-
nects ground to the (CA) relay which oper-
ates. The (CA) relay operated, operates
relay (CAl) which opens the holding circuit
for some of the relays of this circuit. The
(CA) relay operated also releases relay (AV).
When the (C) relay releases, it opens the
ground supply to the "CG" lead of the sender
group test circuit which causes the circuilt
units used to restore to normal. The restor-
ation of the circuits opens the lead "ADV"
which releases the (CT) register and the (CA)
and (CAl) relays. The (CA) and (CAl) re-
lays released connect ground to the (WH) and
(ZH) relays, causing the release of the (WH)
relay. The (WH) relay released, releases
the (AH) relay and connects ground to lead
"OHO" which is connected through the back
contacts of the even numbered hold magnets

and front contact of the operated (HO) hold

magnet, causing the operation of hold mag-
nets (H1l) and %HlA). The operation of these
hold magnets causes the crosspoints corres-
ronding to the operated select magnet to
close, connecting the leads of the second
sender to be tested into the test circuit,
The (H1A) hold magnet also operates the (Ul)
relay. In addition, the operation of the
(H1) hold magnet connects ground to lead
"OHL" which operates relay (AV) through a
front contact of relay (ZH). Relay (AV)
performs the function described before with
the exception that its operation permits
the release of the (ZH) instead of its op-
eration. The release of relay (ZH) connects
ground to the "OHL" lead to lock the oper-
ated hold magnet, removes ground from the
"EHL" lead to release the previously oper-
ated hold magnet. The test of the second
sender proceeds in the same manner as the
test of the first sender and the "ADV" lead
is grounded at its completion, again causing
the operation of the (CT) register and (CA)
and (CAl) relays. These relays operated,
cause the release of all relays of this cir-
cuit including the (C) relay and (AV) relay,
and restore the control circuit to normal
which permits the release of the (CA) and
(CAl) relays. With all relays normal, the
circuit to the (WH) and (ZH) relays is again
closed, causing the operation of the (WH)
relay which supplies ground to the "EHO"
lead{ as described above., Ground on the
"EHO" lead operates the (H2) and (H24A) hold
magnets through the operated contact of the
(H1) hold magnet. The advance from one hold
magnet to the next is accomplished in the
manner described above until all the senders
connected to the first horizontal row of the
crossbar switch have been testee.

Y
11. ADVANCE TO NEXT GROYP QF, SENDERS

When the last sender connected to the
first horizontal row of the crossbar switch
has been tested, lead "ADV" is grounded in
the usual manner and eventually causes the
operation of the (WH) relay. The operation
of the (WH) relay with the (H9) hold magnet
operated, operates the (RLN) relay. The
(RLN) relay operated, locks under control
of the back contact of the (ZH) relay and
opens the "OHL" lead which permits the re-
lease of the (H9) and (H9A) hold magnets.
With the (H9) hold magnet released, the
ground supply from the front contact of the
(WH) relay over the "EHO" lead is extended
through the back contacts of all the odd
numbered hold m ets through the back con-
tact of relay (9) to the "AVS" lead which
operates the (AS) relay. The (AS) relay
operated, locks under control of the (WH)
and (AH) relays and operates the (ASl) re-
lay which in turn operates all (CO) relays,
and connects ground to the (WS) and (28)
relays which are operated at this time. This
causes the release of the (WS) relay which
grounds lead "0SO", operating select magnet
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(81) through a front contact of relay (0).
Relay (0) has remained locked up through

the lockin& contact of select magnet (S0)
over lead "ESL" to a front contact of relay
(ZS)s With select magnet (S1l) operated,
ground is connected to lead "OSL" operating
relay (AH) through a front contact of the
(AS) relay. Relay (AH) operated performs
the functions described above releasing re-
lays (AS) and (ASl). Relay (AS) released,
permits the release of relay (ZS). Relay
(ZS) released, connects ground to the "OSL"
lead to lock the operated select magnet, and
removes ground from the "ESL" lead to re-
lease the previously operated select magnet
and corresponding (0) to (9) relay. The re-
lease of the (AS1l) relay releases the (CO)
relay as previously described and grounds
the "OHM" lead which operates hold magnets
(HO) and (HOA). These hold magnets operated
cause the cross-points corresponding to the
select magnet (S1) to close. The select
magnets are operated in numerical order
until select magnet (S9) is operated.

12. ADVANCE TO NEXT CROSSBAR SWITCH OR END
OF CYCLE

At the completion of the test on
sender No. 99, the "ADV" lead is grounded as
usual and the (WH) relay caused to operate
as described In paragraph 11l. This connects

round to lead "EHO" which operates relay
%RLN) and releases hold magnet (H9) in the
usual manner. With hold magnet (H9) re-
leased, ground is connected through the front
contact of relay (9) to lead "AV" which op-
erates the (G-) relay corresponding to the
next crossbar switch, or if there is no sub-
sequent crossbar switch, operates the (EC)
relay. The operation of the next (G-) relay
causes the release of the operated (G-) re-
lay and connects the controlling leads to
the next crossbar switch. The circuit op-
eration for the subsequent crossbar switches
is the same as for the first switch., If the
(EC) relay operates, it lights the (EC) lamp,
opens the locking circuit of relay (ST), and
prevents relays of the group test circuit
from operating. Releasing the (ST) key and
momentarily operating the (RN) key will re-
store the test circuit,

13. TYPE OF SENDER INDICATOR
13.1 Fig. 1D

The G contact, of all crosspoints of
the crossbar switches which are connected to
all "B" senders, is connected to the (BS)
lead and the "G" contact, of all crosspoints
of the crossbar switches which are connected
to terminating senders, 1s connected to the
(TS) lead. In case it is desired to test
only one type of sender, the test circuit
may be made to pass by the other type by
means of the (PTS) or (PBS) key. The (PTS)
or (PBS) key operated caused the (SPT) relay
to operate and automatically advance the con-
nector switch mechanism to the next sender,
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The (SPT) relay is, therefore, operated for
all senders which are not to be tested.

13.2 Fig. 1E

The "G" contact of all crosspoints of
the crossbar switches which are connected
to MF pulsing Terminating senders is con-
nected to the "MFS" lead. The "G" contact
of all crosspoint of the crossbar switches
which are connected to 3 Wire DC Pulsing
senders or "B" switchboard senders (termin-
ating part) is connected to the "BS" lead.
(Only one type of these senders will be in
use in an office at a time.) The "G" con-
tact of all crosspoints of the crossbar :
switches which are connected to Dial Pulse -
Terminating senders is connected to the "DS" ’
lead and the "G" contact of all crosspoints
of the crossbar switches which are connected
to F.S. Terminating senders is connected to ~
the "TS" lead. When it 1s desired to test
all the senders of one type only, the test
circuit may be made to pass by the senders
of all other types by the operation of the
key associated with the type of senders de-
sired; (MFS) key for MF Pulsing termim ting
senders, (BS) key for noncentral "B" switch-
board senders or central "B" switchboard
senders (terminating part), (DS) key for
Dial Pulse Terminating senders and the (TS)
key for the F.S. terminating senders. The
(MFS), (BS), (DS) or (TS) key operated causes
the operation of the (SPT) relay for all
senders other than those indicated by the
key operated and automatically advances the
connector switch mechanism to the next sen-
der. The (SPT) relay is therefore operated
for all senders which are not to be tested.

The operation of the (0) to (9) re-
lays corresponding to the select magnets op-
erates a corresponding multicontact relay
and two U type relays which close leads
common to the same subgroups of senders.
These senders must all be wired to the same
horizontal row on the crossbar switch. When
MF Pulsing terminating or Dial Pulse termin-
ating senders are to be tested an additional
"U" type relay is operated directly by the
multicontact relay.

15. LOCATING LAMPS

The operation of one of the (G-)
relays operates a corresponding lamp which
indicates which crossbar switch and there-
fore which group of 100 senders 1s being
used for test purposes. The operation of
one of the (0) to (9) relays connects
ground to one of the ten lamps to indicate
on which horizontal row the sender under
test is located. The operation of the hold
magnets operates a correapond1n§ relay in
Figure 1 designated (U0) to (U9) which
lights one of the units lamps indicating in
which vertical row the sender under test

i1s located.
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17. REPEAT TEST

In order to make repeat tests on a
particular sender, the (REP) key is operated,
With this key operated, the ground on the
"ADV" lead at the end of a test operates the
(RST) (repeat single test) meter instead of
the (CT) (circuits tested) meter. The (RST)
meter operated, grounds the (CA) interrup-
ter. Closure of contact B operates relay
(T1l) which locks under control of the (RST)
meter, and grounds lead "MGBl1" to cause the
group of senders to be made busy. One sec-
ond later, after any link attempting to pick
a sender in this group has done so, the F
contact closes operating relay (T2) which
also locks under control of the (RST) meter.
Relay (T2) operates the (CAl) relay directly
and does not operate the (CA) relay. The
operation of the (CAl) relay releases the
(C) relay which restores the control circuilts
to normal which then removes ground from the
"ADV" lead causing the release of the (RST)
meter and the (T1l), (T2) and (CAl) relays.
Relay (T2) is slow release to permit the (C)
relay and other relays under control of the
back contact of the (CAl) relay to release
before allowing the (CAl) to release. With
the (CAl) relay released, a new test is
started upon the same sender. With the (C)
relay released the sleeve is opened.

18. REPEAT 2 TEST

In order to test the same sender
twlce before advancing to the next sender,
the (REP2) key 1s operated. When the "ADV"
lead 1s grounded at the conclusion of a test,
the (RP) relay is operated, grounding the
(CA) interrupter operating the (T1l) and (T2)
relays, which perform their usual functions,
operating the (CAl) relay and restoring the
test circuit as usual, causing the removal
of ground from the "ADV" lead and the oper-
ation of the (RP1l) relay in series with the
(RP) relay. This releases the (Tl), (T2)
and (CAl) relays and causes a new test to be
started on the same sender. The (RP) rela
furnishes ground to lead LS to lock the (S{
relay and block the test if the sender does
not restore pramptly. At the conclusion of
the second test, the "ADV" lead is grounded
again, locking the (RP1l) relay and operating
the (CT) register. The (CT) register oper-
ated, causes the operation of the (CA) and
(CAl) relay which releases the (AV) relay,
opening the locking circuit of the (RP) and
(RP1) relays, causing the release of the

(RP) relay but not the (RPl). When the
round is removed from the "ADV" lead, the
%RPl) relay and the (CT) register release,
causing the release of the %CA) and (CAl)
relays and the advance to a new sender. If
a trouble is encountered with the (REP-2)
key operated, the (REP) key may also be op-
erated to cause the test to be repeated on
the sender.

19. AUTOMATIC PASS BUSY FEATURE

If the sender selected for test is
busy and the (APB) key is operated, the
test circuit will wait 29 to 59 seconds for
the sender to become idle and will then
advance to a new sender. This action 1is
controlled by the time alarm circuit which
operates relay (Wl) after an interval of 29
to 59 seconds, With the (Wl) relay oper-
ated ground over the "TC" lead operates
the (PB) relay. The (PB) relay operates
the (PB) register. The (PB) register oper-
ated, comnects ground to the (CA) relay
which advances the test circuit to the next
sender in the usual manner. If the (APB)
key 18 normal and the sender is found busy,
the time alarm circuit will eventually op-
erate the (BK) relay which will light the
(TA) lamp and sound the time alarm bell.
The (PB) meter may also be operated fram
the (PB) relay which operates from the
Sender Group Test Circuit, if that circuit
encounters a sender group which i1s busy for
5 to 12 seconds.

20. OPERATION OF REGISTERS

A register 1s provided to count the
number of tests successfully completed.
This register 1s designated (CT) and oper-
ates at the conclusion of each successful
test, if the repeat key 1s normal, If the
repeat key 1s operated for a number of tests,
the (RST) register operates at the conclu-
slon of each successful test until the re-
peat key 1s restored during the last test
on that sender which causes the (CT) regis-
ter to operate at the conclusion of the test,
The (CT) register therefore counts the num-
ber of circuits tested successfully and the
(RST) register counts the number of success-
ful tests made which are not counted on the
(CT) register. The (PB) register counts
the number of senders passed by automatic-
ally. It cannot be operated with the (REP)
key or with the (REP 2) key operated except
when the sender tests busy on the first test
of the (REP 2) test.

2l. CONTROL ADVANCE FEATURE

21,1 When it 1is desired to advance the test
cirocuit from a busy sender the (CA)
key is operated, which with the (C) relay
of this circuit and the (SID) relay of the
Group Test Circuit both normal operates
relays (CA) and (CAl) which perform their
usual functions to cause the next sender to
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be selected, These relays will be held
operated and the next sender will not be
selected until the (CA) key is released.

2l.2 When it is desired for any reason
other than a sender busy condition
to advance the test circuilt, the (CA) key
is operated, which operates the (CA2) re-
lay. The (CA2) relay operated locks under
control of the (CAl) relay, and grounds
lead "D" to simulate release in the sender.
Relay (CA2) also closes ground to operate
relay (CA3) Fig. N, which is slow operate,
when relay (RL) of Group Test Circuilt is
operated and has in turn operated relay
(CAL)s Relay (CA3) permits the ground to
be closed to the "D" lead long enough to
operate the (TCl) and (TC2) relays, in the
sender, and then opens the "D" lead. In
most cases this will restore the sender to
normal. The (CA2) relay also grounds the
(CA) interrupter which causes the (T1l) and
(T2) relays to operate, as described above,
in not less than one second. This interval
allows the sender sufficient time to res-
pond to the signals described above. The
(T2) relay operates either the (CA) or (CAl)
depending upon whether the (REP) key is nor-
mal or operated. These relays perform their
usual functions except that they remain op-
erated while the (CA) key is operated, and
the relays locked to the back contact of
the (CAl) remain locked to the (CA2). 1In
addition, the operation of the (T1l), with
(REP) or (REP 2) key operated, causes the
sender group to be made busy, over lead
"MGB1". If a repeat 2 test is being made
the (CA2) unlocks the (RP) and (RP1l) re-
lays, so that both tests will be made on
the next sender to be tested.

22. REMOTE CONTROL FEATURE

Jacks are provided at the sender
frames to enable the test man to control
this test frame from a remote point. In-
sertion of a make busy plug into a remote
control jack causes the same operation as
the operation of the (CA) key. The remote
control jacks at the sender frames are in-
effective, however, unless the repeat key
is operated. Instead of using a make busy
plug a 32A test set may also be inserted
into the remote control jacks, and the op-
eration of a key of this test set will
short-circuit the ring and sleeve to per-
form the same function as a make busy plug.
In addition, a 32A test circuit is provided
with a key which short-circuits the sleeve
and tip causing a ground to be connected
to the "RC" lead of the revertive pulsing
and key pulsing circuits which will cause
circuits to control the step-by-step rever-
tive pulsing and key pulsing features.

23. PARTICULAR CIRCUIT FEATURE

The test may be started on any sender
by using the particular circuit feature of
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this test frame. The crossbar switch to be
used is first selected by the operation of
its corresponding (G-) key which operates
and locks the corresponding (G-) relay. A
particular cross-point on this crossbar
switch may be selected by means of the (PCS)
and (PCR) keys. The (PCR) key causes the
crossbar switch to advance automatically as
long as the (PCR) key is held operated.
When a point near the desired cross-point
is reached as indicated by the tens and
units lamps, the (PCR) key is restored.

The operation and release of the (PCS) key
will cause the crossbar switch to advance
one step at a time. The circuit operation
to perform these functions is described
below. If the test circuit is not connec-
ted to any sender, the operation of the
(PCR) key will operate the (PC) relay which
locks through a back contact on the (ST)
relay and connects ground through the back
contacts of the (AV) and (CA) relays to the
(WH) and (ZH) relays, causing the first
sender to be selected and the (AV) relay
operated in the usual manner. With the
(AV) relay operated, ground is connected

to the (CA) relay which operates and causes
the release of the (AV) relay. The (AV)
relay released, releases the (CA) and (CAl)
relays which cause the crossbar switch to
advance to the next sender. When the "OHO"
lead is grounded to operate the first odd
hold magnet, the (PCR) relay also operates
and short circuits the contacts of the (PCR)
key, so that the release of the key will
not interfere with subsequent operations.
When next the (WH) relay operates the (RLN)
relay operates, releasing the odd hold
magnet and the (PCR) relay and causing the
advance to the next level in the usual man-
ner, the (PCR) relay is slow release so
that it will not close the EHO lead until
the hold magnet has released. Thils opera-
tion continues as long as the (PCR) key is
held operated. When a crosspoint near the
desired cross-point is reached, the (PCR)
key 1is restored. The position of the cross-
bar switch will be indicated by the tens
and units lamps. The operation of the (PCS)
key at this time operates relay (SPT)
through a contact of the (AV) relay. The
(SPT) relay operated, locks under control
of the (PCS) key and operates relays (CA)
and (CAl). When the (PCS) key is restored,
the (SPT), (CA) and (CAl) relays release
and cause the test circuit to advance to
the next sender. This operation is re-
peated until the desired sender has been
selected. If the (PCS) key 1s operated
while no sender is connected to the test
circuit, the (AV) relay will be normal and
it will, therefore, provide no path for the
operation of the (SPT) relay. In thils case,
however, a pathis provided through a back
contact of the (PC) relay to operate the
(SPT), (CA) and (CAl) relays. With the
(CAl) relay operated, ground from the (PCS)
key operates the (PC) relay which locks
through a back contact of the (ST) relay
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and connects a ground to the back contact
of the (CA) relay which 1s operated at

this time. The release of the (PCS) key
releases the (SPT), (CA) and (CAl) relays
which causes the first sender to be selec-
ted. Subsequent operation of the (PCS) key
will advance the crossbar switch one step
at a time. When the (ST) key and (ST) re-
lay are subsequently operated to start test-
ing, the (AV) relay is already operated,
which prevents stepping to the next sender
until the sender to which the test circuit
is connected has been tested,

2. TIME ALARM

If at any time the time alarm bell
operates, it may be silenced and the time
alarm circuit restored to normal by the
operation of the (TA) key. The (TA) key
operated, removes ground from the time
alarm interrupter and its assoclated re-
lays, restoring these relays to normal and
opens the circuit to the (CA) relay so that
the test circuilt cannot be advanced to
another sender whlle the (TA) key is oper-
ated, except when making "Time Out Test"
where the #6 class key 1is operated. The
operation of the (TA) key will not, how-
ever, interfere with repeat tests. When-
ever the test circuit times out sounding
either the minor or major alarm a plug
should be inserted iIn the Hold Jack of the
sender and the (REP-2) key operated for
making repeat tests of the sender. This 1is
necessary since the sender, in which a
trouble occurs, may time out and restore to
normal causing the test circuit to advance.
The (ACO) key when operated will cause the
audible alarm to be silenced or prevent it
from being sounded but the alarm lamps will
still light.

25. SPARE TERMINALS

When a cross-point is operated, which
is not connected to a sender, the (SPT) re-
lay operates in series with the (S) relay
of the Group Test Circuit. This causes re-
lays (CA) and (CAl) to operate, and release
the (AV) and either the (EV) or (0OD) relays,
opening the circult to the (SPT) relay. The
(SPT), (CA) and (CAl) relays release, and
the next spare cross-point is passed in the
usual manner,

26, TRUNK DISCONNECT TEST

On this class of test the #5 or #9
key grounds lead "MCB" to the Sender Group
Test Circuit causing the sender group to be
held busy during the entire test. This is
to prevent the sender under test from being
selzed by a service call when it 1is unguar-
ded during the test as explained in sections
0108, 0112, 0116 and 0118, Since the sen-
der group 1is held out of service for a long
interval, this special test should be made
at a time when traffic will not be affected

and the test should be supervised. In order
to test that the trunk disconnect feature

causes the sender to return to normal the
(REP 2) key should be operated, and a plug
should be inserted into the sender hold jack
to prevent a time out from restoring the
sender to normal.

27. Certain troubles in the Markers Marker

Connectors, and in the sender appara-
tus closely associated with the connector
cannot be readily located by using the
sender test frame, because of the short
time out in those circuits., These troubles
can most easily be located by means of the
trouble indicator records.

28, SPECIAL CALL TEST

This does not make a test of the
special feature of the sender which if in
trouble will be detected by a record in the
trouble indicator circuit, but this test
will check those sender trouble reactions
on a special call that are not registered
in the trouble indicator. This test 1is
made as 1s described for a "Regular Call
Test" except that the "FC" to the sender is
momentarily grounded.

29. RETURN TO NORMAL (BLOCKED TEST FRAME)

In case the test frame is blocked
before operating the (RN) key to return
the test frame to normal the (CA) key should
be operated momentarily.

30. END. OF GROUP - FIG. AM WITH "zM"
OPTION

In case senders in different groups
have operating conditions in which one or
more groups may not satisfy the test cir-
cuit when set up for given conditions an
"end of group" signal may be given after
the last sender, of the group or groups
for which the test circuit is set, has been
tested. When this condition is present
Fig. AM shall be furnished and equipped
with "ZM" option and when testing senders
in which the above condition exists proper
(EG-) key 1s operated to bring in the end

of group signal. s

31, PASS SENDER GROUP - FIG. AM WITH "ZN"
OPTION

When intermediate groups of senders
have different operating conditions from
the preceding and succeeding group or
groups of sender and it is desirable to
test all senders of one operating condi-
tion before giving an end of cycle indi-
cation Fig. AM shall be furnished and
equipped with "ZN" option. With the
proper (PG-) key operated relay (SPT) will
be operated after testing the last sender
advancing the circult to the next group
of similar senders.
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CIRCUIT UNIT - SECTION 0106
GROUP TEST CIRCUIT

CHANGES
D. DESCRIPTION OF CIRCUIT CHANGES
D.1 Sheet 0106

‘Dell Lead BSY is added from connector cir-

cuit to ZT of SPF5S relay.
A1l other headings under Changes, no change.
1. PURPOSE OF CIRCUIT

le1 In conjunction with other units of the

sender test circuit, this circuit is
designed to test the "Terminating Sender
Link Group relays cammon to Full Sel. ter-
mainating, MF pulsing terminating, Dial
Pulse Terminating and non-central "B" switch-
board or Central "B" switchboard (terminat-
ing part) senders. Tests are made of the
abllity of these relays to operate properly,
and continuity and cross tests are made of
the contacts and associated wiring.

2. WORKING LIMITS
2.1 None.
3. FUNCTIONS OF THIS CIRCUIT UNIT

3,01 To make a busy test of the sender to
be tested.

3,02 To make a busy test of the terminating
sender group circuit common to FULL
SEL. terminating, MF pulsing terminating,
Dial pulsing terminating and non-central "B"
switchboard or Central "B" switchboard (ter-
minating part) senders.,

3.03 To transmit frame indication to the
sender,

3.04 To check the terminating link group
relay contacts and associated wiring
for opens and crosses.

3,05 To operate the major alarm if the sen-
. der group test 1s not completed in a
short interval,

3,06 Under control of the (MGB) key, to

make the group circuit busy to all
links, giving preference to the test circuit
for this group.

3,07 To transmit an office class indication
over the "OA", "OB" or "OC" lead to
sender,

3.08 To transmit a start-pulsing class
indication over the "DT" or "SP" lead
to dial-pulse senders.

KEYS

3.09 (LT) Key. This key is operated in

light load periods to make effective
certain tests which can not be made during
heavy load.

3.10 (MGB) Key. This key is operated to

make busy the group circuit to which
the test circult is connected, thereby
giving preference to the test circuit for
this group of senders.

3.11 (LoA), (LOB) or (LOC) Keys. One of
these keys is operated when it is

desired to transmit an office indication

to the sender as from the link circuit.

3.12 (F) Keys. One of these keys is op-

erated to transmit the units digits
of the incoming frame indication to the
sender as from the link circuit,

3.13 (FA) Keys. One of these keys 1is

operated to transmit the tens digit
of the Incoming frame indication to the
sender as from the link circuit,

3.14 (DT) and (SP) Keys. One of these

keys 1s operated when testing dial-
pulse senders, to control the type of
start-pulsing signsl, - which may be dial-
tone, reverse-battery, or both.

LAMPS
3.15 (BY) lamp lights during busy test.

3.16 (GB) lamp lights during group busy
test,

3.17 (SEL) lamp lights while waiting for
the (S-) relay associated with the
sender under test to operate.

3.18 The (CH) lamp lights while waiting
for the ground chain on the (S-)
relays to open.

3.19 The (CHl1l) lamp lights while waiting
for the battery chain on the (S-)
relays to open.

320 The (RL) lamp lights while waiting
for the sender to close the RL lead.

3.21 The (SPF) lamp indicates that the

sender chain circuit has failed to
advance the preference lead to the next
lower sender in the chain when the sender
becomes busy, or that the chain circuit
has failed to disconnect the (S-) relay
from its assoclated preference lead when
the sender becomes busy,
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3.22 The (X) lamp indicates that a cross

has been detected at the contacts of
the (SC-) relays of the sender under test,
or that the chaln circult advances the pre-
ference lead prematurely.

3.23 The (MGB) lamp lights when a sender

group 1is being held out of service,
waiting for a particular sender to become
idle.

3.24 The (EF) lamp lights when the (EF)

relay in the F.S. terminating sender
or Central "B" switchboard sender %termina-
ting part) fails to operate.

3.25 The (S) lamp remains lighted if the
sender fails to ground the "S" lead.,

4. CONNECTING CIRCUITS

When this circuit is listed on a key
sheet the connecting information shown
thereon 1s to be followed.

Lel Positions Busy and Night Alarm Circuit
SD-21139-01.

Le2 Connector Circuit SD-25159-0102,

le3 Revertive Pulsing Test Circuit
SD-25159-0108.

Lelt "B" Switchboard Sender and Position
Finder Test Circuit SD-25159-0112,

L5 "B" Switchboard Sender and Position
Finder and Multi-Frequency Pulsing
Test Circuit SD-25159-0116,

.6 Multi-Frequency Pulsing Test Circuit
SD-25159-0118.

4«7 Register Check Circuit SD-25159-011l.

TABLE OF CONTENTS Par, No.
Preliminary Operation S
Seizure 6
Busy Test 7
Busy Test of Sender Group Circult 8
Frame Indication 9
Class Indication 10
Seizure of Sender 11
Check of Release Signal 12
Check of Advance Preference Lead

to Next Sender 13
Check for Crosses on (SC-) Relay

Contacts
Release 15
Short Time Alarm 16
Group Make Busy 1
Check of Trouble Release Feature 1
Testing Senders that are Plugged

Busy 19
Testing Senders with Hold Plugs

Inserted 20
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S. PRELIMINARY OPERATION

S.1 Prior to the seizure of this circuit,

a ground is supplied by the connector
circuit to the "BT" lead, thru the back
contact of the (CIl) relay, operating the
(BT2) relay which in turn operates the (S1)
relay. The back contact of the (CIl) re-
lay is used to make sure that this and
other relays are normal before permitting
this circult to be used, These relays are
operated before this circult is seized so
that they may have sufficlent soak in order
to insure proper releasing time. The (BT2)
relay operated also connects the "S" lead
to the (BT1l) relay for busy test purposes
as described in subsequent paragraphs. A
battery is also supplied by the connector
over the "Bs", "MFS", "DS" or "TS" lead,
operating the (BS), (MFS), (DPS) or (TS)
relay. Either the (BS), (MFS), (DPS) or
(TS) relay will open a path for holding
relay (BT2), thus assuring that the busy
test will not be made until one of these
relays has operated,

6. SEIZURE

6.1 When this circuit is seized by the
connector circuit ground is supplied
over the "C" lead through a contact of the
operated (S1l) relay to operate the (C) re-
lay. The (C) relay operated locks directly
to the "C" lead, connects battery to the
"EV" lead as a signal to the connector that
this circuit is ready to proceed with its
test, supplies ground for locking various
relays of this circuit and energizes the
(XC) relay for use in a subsequent test
and operates the (SID3) and (SID2) relays
in sequence.

7. BUSY TEST

7.1 The connector circuit closes the "S"
lead and opens the "BT" lead at ap-
proximately the same time. Also the (CH)
relay operates thru a contact chain in the
1ink circuit when the sender group is idle.
The (CH) relay operated, opens the remain-
ing circuilt for holding the (BT2) relay,
and closes the sleeve to the (BT1l) relay.
This causes the release of the (BT2) re-
lay, and subsequently the release of the
(Sl1) relay. However, while the (BT2) re-
lay is still operated, the (BT1l) relay is
connected to the "S" lead and this con-
nection is extended by the connector cir-
cuit to the "S" lead of the sender to be
tested. If the sender to be tested 1is
"made busy" battery through a resistance
will be connected to its ''S" lead, and this
circuit will operate the (BT1l) relay which
will hold the (BT'2) relay and operate the
(BT4). Relay (BTL) operated, holds (BT2)
and operates (BT3). fBTB) operated locks
under control of (CH), opens the winding of
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the (BT1l) relay, and releases the (BTL).
The (BTL) is slow release and keeps the
winding of (BTl) and the sleeve lead open
mamentarily so that, if the battery which
operated (BT1l) was not the "make busy" bat-
tery in the sender but was some relay or
hold magnet winding, this false operating
circuit will remove 1tself before a second
test is made by the (BT1l) relay. After the
(BT4) has released the (BTl) is again con-
nected to the sleeve and if battery is still
on the sleeve it reoperates, holding the
(BT2) relay and blocking the test. This
circuit remains blocked in this condition
until the "make busy" condition is removed
from the sender and the (REP) and (CA) keys
are operated for repeat test or until the
test circuilt is advanced to another sender
where the test 1s restarted. If the sender
is not "made busy" the release of the (BT1)
and (BT2) relays connects the "S" lead to
the (S) relay and at the same time, starts
the (S1) relay releasing. If the sender to
be tested is busy in service the "S" lead
willl be grounded operating the (S) relay.
The (S1) relay is slow enough in releasing
to insure that the (S) relay will operate
if the "S" lead is grounded. If the (S) re-
lay operated, the circuit remains blocked
until the sender becomes idle or until the
test c¢ircuilt is advanced to a new sender.
While the (S) or (S1) relay is operated the
(BY) lamp is 1lit. If the sender to be
tested is idle, or if it becomes idle a
circuit fram ground on relay (C) through
the back contacts of the (Sl) and (GB) re-
lays 1s closed to the (SID) relay winding.
If, during the busy test, the sender group
1s seized by a service call, the (CH) re-
lay releases restoring the busy test cir-
cuit to normal, When the sender group
again becames avallable, the busy test re-
starts as described above. On spare ter-
minals, relay (CH) does not operate but
connects the (S) relay to the sleeve to
permit the connector to pass by the spare
terminals, While the busy test is being
made the "TC" lead is grounded which makes
the automatic pass busy feature effective
in the connector circuit,

8. BUSY TEST OF SENDER GROUP CIRCUIT

8.1 If the sender subgroup is busy battery
is connected to the "AMBO" leads for
the MF terminating senders, to the "BMBO"
leads for the "B" switchboard sender and
position finder or central "B" switchboard
senders, to the "DMBO" leads for the Dial
Pulsing terminating senders and to the
"IMBO" leads for the F.S. terminating sen-
ders., Battery on the "AMBO" "BMBO", "DMBO"
or "TMBO" leads operates the (GB) relay,
With the (GB) relay operated the path for
operating the (SID) relay is opened, and
the timing circuit consisting of the (T)
and (T1l) relays is started. As described
in a later paragraph the (T1l) relay oper-
ates after 5 to 12 seconds closing leads

"PB" and "BK1" to the connector. This sig-
nals the comnnector circuit to pass by this
sender if the (APB) key is operated. If
the (APB) key is normal this circuit blocks
with the (GB) lamp lit. If the sender sub-
group is or becames idle the (GB) relay is
released releasing relays (T) and (Tl{ and
operating relays (SID), (SID1l), and (MGB)

and (MGB2) if used. With the(SID), (SID1)
and (MGB) relays operated, battery is con-
nected to the " =", or "TMB-" leads to

make the subgroup of senders appear busy

to all link circuits, the (GB) lamp is
lighted and clrcuits are closed for opera-
ting the (RES), (REG) relays and relays

(SID3) and (SID2) are released. These re-
lays are slow release to allow any link

which has started to seize this group of
senders to complete its action and exclude
the test circuit and also to allow any sen-
der which is restoring to normal to com-
pletely restore before seizing the sender.

If the sender group is 1idle, the (RES) re-
lay will operate, If the sender group is
idle and more than one sender is available,
the (REG) relay will operate., With the

(REG) and (RES) relays operated, the (SID2)
released, the (GE) relay operates. The (GE)
relay operated locks under control of the
(SID) relay, extinguishes the (GB) lamp,
lights the (SEL) lamp and operates the (CI)
and (CIl) relays. The (LT) key is operated
during light load periods to make effective
the check of the regular testing leads "TA'"}
"rg", "TD" or "TT". Fig. L includes relay
(MFS) ("R" apparatus) for use when testing -
Dial Pulse terminating senders. Relay (BS) |
("B" apparatus) is used for both "B" v
switchboard sender and position finder sen- i
der by connecting per Fig, AD and for Cen-
tral "B" switchboard sender circuit (Termi-
nating part) by connecting per Fig. AE.

9. FRAME INDICATION

9.1 With the (CI) relay operated, ground

from (SEL) relay is connected to the
(F) and (FA) keys. One button in each of
these two rows of keys 1s operated causing
two frame indication leads to be grounded.

When the even numbered frame keys are
operated, that 1s the 0-2-4- etc. keys, the
"EF" lead to the sender 1s grounded thru
the contacts of the (SPFL4) relay. When the
(SPFlL) relay releases this ground is con-
nected through the winding of the (EF) re-
lay to the "EF" lead. The (EF) relay in
the test circuit should operate in series
with the (EF) relay in the F.S. terminating
or central "B" swiZchboard sender provided
the "EF" lead is not open. The test cir-
cuit (EF) relay extinguishes the (EF) lamp
and closes the operate circuit for the (SEL)
relay. When the odd numbered freme keys
are operated they close the operating cir-
cuit for the (SEL) relay.

9.2 The (FA-0) key shall be depressed a.
When testing senders arranged to serve
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more than ten incoming frames and it is de-
sired to indicate incoming frame number
nine or below. b. When testing senders
arranged to serve ten or less incoming
frames when the associated markers and
terminating sender test frame are both ar-
ranged to work with senders arranged to
serve more than ten incoming frames,

The (FA-1) key shall be depressed when
testing senders arranged to serve more than
ten Incoming frames and it is desired to
indicate incoming frame number ten or above.

The (FA-2) key shall be depressed when
testing senders not equipped with (F00) and
(F10) relays, where the associated markers
are not equipped with (F10) relays, but the
terminating sender test frame 1s arranged
to work with other senders and markers ar-
ranged to serve more than ten incoming
frames.,

In some multi-offices where there are
not more than 10 incoming trunk frames the
"FOO" and "F10" leads from the link and the
"F10" lead to the marker are used for indi-
cating the desired office unit. In such
cases the (FA-0) or (FA-1l) keys are operated
in the test circuit to select the desired
unit.

10. CLASS INDICATION
10.1 Office Indication

The (LOA), (LOB) and (LOC) keys and
assoclated wiring to the senders are used
to provide means for operating relays in the
senders as to which office is wanted when
testing senders that complete calls to
multi-office units. One of these keys
should be operated when it is desired to
transmit a signal to the sender correspon-
ding to the signal that it might receive
from the link circuit. The (OAB) key in
section -011ll4 will be operated or left in
its normal position depending upon the po-
sition of these keys.

10.2 Start-Pulse Indication, Dial Pulse
Senders

10.21 The (DT) key operated connects grouni
to the "DT" lead of the sender, whic::
will cause the sender to transmit dial-tone
as a start-pulsing signal, with or without
a reversal of the battery on the tip and
ring leads depending on the optional equip-
ment of the sender., When the sender is ar-
ranged to combine the reverse-battery with
the dial tone the test circuilt is provided
with "WM" wiring. When the sender does not
reverse the battery on "DT" indication, the
test circuit is provided with "WN" wiring.

The "DT" ground is connected from

ground at front contact of the (DPS) relay,
front contact of (DT) key, back contact of
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(X1) relay and front contact of the (SM-)
relay, sheet -0102, associated with the
dial-pulse sender, ’

10.22 The (SP) ke? operated connects ground
to the "SP" lead of the sender,
which will cause the sender to transmit a
reverse-battery start-pulse signal. The
"SP" ground 1s connected from ground at
front contact of (DPS) relay, front con-
tact of (SP) key, back contact of (X4) re-
lay, front of (DPS) and front of (SM-),
sh, -0102, assoclated with the dial pulse
sender,

11, SEIZURE OF SENDER

11.1 The (CIl) relay operated connects the
"CH1" lead (of the sender selector
figure of the link) to the (CHl) relay of
this circuit. The (CH1l) relay operates
through a c¢hain of contacts to battery.
The (CH) relay has already operated as des-
cribed above. If either or both of these-
relays fail to operate the .test-circuit will
block. The (CH) and (CHl) relays lock un--
der control of the (SEL) relay dnd supply
ground through 1095 ohms to the "SPF" lead.
The connector circuit extends the "SPF"
lead to the preference lead corresponding
to the sender to be tested, and, since the
sender to-be tested i1s idle, the corres-
ponding terminating sender link group (S-)
relay will be operated. The (S-) relay
operated causes the (RES) and (REG) relays
to release. The winding of the (SEL) re-
lay 1is connected through the back contact
of the (RES) and (REG) relays thru the con-
nector to the "S" lead of the link corres-
ponding to the sender under test and if the
proper (S-) relay operates, 1t causes the
test circuit (SEL) to operate. The (SEL)
relay locks under control of the (GE) re-
lay, extinguishes the (SEL) lamp, lights
the (CH) lamp, and unlocks the: (CH) and
(CH1) relays. The link (S-) relays should
open both the battery and ground chains,
releasing the (CH) and (CH1l) relays. If
the ground chain fails to open, the (CH)
relay will remain operated, blocking the
test frame with the (CH) lamp 1lit. If the
battery chain fails to open, the (CHl1l) re-
lay will remain operated, blocking the test
frame with the (CHl1l) lamp lit. With the
(CH) and (CH1l) relays released the (RL)
lamp lights, the operating circuit of the
link (S-) relay is opened, and the (SPF)
relay is connected to the. "SPF" lead,
through the connector, to the winding of
the (S-) relay corresponding to the sender
under test. The (SPF) relay operates thru
the locking circult ground of the (S-) re-
lay which is closed at the contacts of the
(SPF2) relay to the "LK" lead. The (SPF)
relay operates the (SPF4) relay which oper-
ates (SPF5) relay and closes the operating
circuit of the (SPFA) relay, which grounds
the "S" 1lead to the sender to check the
continuity of the path between the "S" and

Sy
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"SL" leads of the sender. This ground re-
turns to the test circuit over the "SL"
lead, and 1s connected through resistance
to the "GS" lead. This furnishes the op-
erating circuit for an off-normal relay in
the connected sender circuit. The (SPFA)
relay also opens leads "CH" and "CH1" to
prevent interference with a later part of
the test., If the test circult tries to
make a connection to a sender that is tim-
ing out and has a plug in its hold jack,
the test circuit will be blocked with the
(MGB) relay operated holding a subgroup of
senders out of service. The test circuit
major alarm will sound in 6 to 12 seconds
warning the testman that the group is held
busy.

12, CHECK OF RELEASE SiGNAL

12.1 When the (S-) relay of the link cir-
cult operated as described above it
operated a relay in the associated sender
which connected ground to the "RL" lead.
In service this ground on the "RL" lead is
used as a release signal to the link con-
trol circuit. Under test conditions ground
on the "RL" lead operates the (RL) relay of
the group test circuit which locks under
control of the (C) relay. The (RL) relay
operated, extinguishes the (RL) lamp, lights
the (SPF) lamp and prepares the operating
circuit of the (XB) relay and the (SPF2)
relay. If the release feature fails to
operate properly, the test circuit blocks
with the (RL) lamp 1lit.

13, CHECK OF ADVANCE OF PREFERENCE LEAD
TO NEXT SENDER

When the off-normal relay of the sen-
der operated,as described above, it caused
the operation of the (SB-) relay of the
link. The (SB-) relay operated, should
disconnect the "SPF" lead from the locking
circuit of the (S-) relay, thereby releas-
ing the test circuit (SPF) relay, and should
connect the "SPF" lead to the preference
lead of the next sender. The release of
the (SPF) relay releases the (SPFlL) and
(SPF5) relays. Relay (RL) now operates,
which closes ground through the operated
(SPFA) relay to operate the (SPF2) relay.
The (SPF2) relay operated grounds the "SPF"
lead, and opens the "LK" lead, releasing
the link (S-) and sender (SC) and (SCl)
relays. Ground on the "SPF" lead is return-
ed through the operated contacts of the link
(SB-) relay to the preference lead of the
next sender which is connected to lead
"SPF1". This operates relays (SPFl)., If
the (SPF3) relay operates in turn operating
relay (SPFl) before the (SPF5) releases,
ind icating that the preference lead has
been connected to the next preference lead
prematurely, the (XA) relay will operate
((LT) key operated) block the test circuit,
and light the (X) lamp. The (SPFL4) relay
is slow release delaying the release of

relay (SPFS5) to allow time for this test to
be made. With the (LT) key normal during
heavy load, the test for premature opera-
tion of (SPF3) is cancelled. The operation
of the (SPFl) relay extinguishes the (SPF)
lamp, and operates relay (XB). In case
there 18 only one sender of a particular
kind in a subgroup, ground is supplied from
a front contact of (SPF2) to the PX punch-
ing of the connector circuit which is cross-
connected to operate the (SPF3) relay as if
the preference lead was transferred.

1. CHECK FOR CROSSES ON (SC-) RELAY
CONTACTS i

This paragraph describes the method
used for checking the contacts of the (SCl)
and (SC2) relays of the sender and their
associated leads for crosses. With the
(SC1l) and (SC2) relays normal all of the
frame indication, "GS", "SL", "RL", "TR",
"FOO", "F10" and "FO" to "F9" leads with
leads "OA", "OB" and "OC" (if used) should
be open. Under this condition, a relay
connected to a potential of approximately
2l volts is connected to all of these leads
for the purpose of detecting crosses to
elther battery or ground. The operation
of this feature is as follows: The oper-
ation of the (XB) relay as described above,
connects ground from the "S1" lead to the
windings of the (X1), (X2) and (X3) relays
and (Xﬁ) relay (if used) which operate,
and prepares in part the closure of ground
to the "AV" lead. The outer end of the
winding of the (X) relay is connected to a
potential of approximately 2, volts ob-
talned by means of a potentiometer and the
inner end is connected through make con-
tacts on the (X1) to (X4) relays to all
the leads to be tested for crosses. If any
of these leads is connected to either L8
volt battery or ground, the (X) relay will
operate, operating the (XA) relay. The
(XA) relay operated locks under control of
the (C) relay, prevents closing the advance
lead and grounds the circuit to the (X)
lamp causing this lamp to light. If no
crosses are detected, the (XC) relay re-
leasing on the operation of the (Xl{ relay,
closes a circuit to the "AV" lead of the
connector circuit and causes that circuit
to proceed with the test. The (XC) relay
is slow release so as to permit the (X)
and (XA) relays to operate. The (SB) relay
is slow operate to permit the sender (SC-)
relays to release before applying the cross
test.

15, RELEASE

The connector circuit, having re-
ceived a signal over the "AV" or "ADV"
lead releases this circuit by removing
ground from the "C" lead. The removal of
ground from the "C" lead releases the (C)
relay which causes all other relays of
this circuit to restore to normal. This
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circuit can not be reseized until the (BT2)
and (S1) relays have been operated, and
the (CIl) relessed to close the operating
circuit of the (C) relay.

16, SHORT TIME ALARM

When the (3ID1) relay operates to
seize the group circult as described above,
it closes a circuit from the (T) interrup-
ter to the (T') relay and opens the ground
to relays (W), (2), (Wl) and (BK) to re-
store the regular time alarm. The (T) re-
lay is slow operate to insure that the
(51F1) will lock before its operating cir-
cult is opened. When the (B) contact of
the interrupter closes the (T) relay oper-
ates and locks under control of the (C) re-
lay. The (T) relay operated supplements
the ground supplied by the (SID) relay for
locking various relays and closes a path
for the (F) contact of the interrupter to
the (T1l) relay. When the (F) contact of
the interrupter closes, the (T1l) relay op-
erates. The (T1l) relay operated, locks
under control of the (C) relay. The (T1)
relay operated grounds the "MA"lead to the
connector circuit to function the major
alarm and alsc (FIG. R) closes a circult to
light the (TA) lamp. The purpose of this
timing circuit and the operation of the
ma jor alarm 1s to insure that a subgroup of
senders will not be held out of service too
long if the test circuit blocks while test-
ing the group circuit. The Iinterval counted
is approximately 5 to 12 seconds. This
timing circuit is also caused to operate
when the (MGBl) or (GB) relays operate.

17. GROUP MAKE BUSY

In order that the test frame attendant
may make a particular subgroup of senders
busy from the test frame, the (MGB) key and
(MGB), (MGBl) and (MGB2) (if used) relays
are provided. The operation of the (MGB)
key, with the (ST) key operated operates
the (MGBl) relay which locks under control
of the (SID) relay and operates relay (MGB)
and (MGB2), which connects battery to the
group busy leads of the group to which the
test circuit is connected. This enables
the test man to selze a sender which is
busy in service or which has been made busy
and give preference to the test circuit
over link circuits when this particular
sender becomes idle., When the (SID) relay
operates, the (MGBl) relay releases, but
the (MGB) and (MGB2) relays are held oper-
ateds Since the operation of the (MGB) key
causes a group of senders to be held out of
service, care should be taken to see that
the sender to be tested is made available
quickly. The (MGBl) relay will cause the
major alarm to operate 1f the sender is not
made avallable within 5 to 12 seconds. To
silence the alarm operate the (TA) key,
When a repeat test is to be made, the (MGBl)
relay operates over the (MGBl) lead to the
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connector circuit and performs the above
functions thereby insuring that the sender
under test will not be seized by a service
call, The (MGBl) relay is made slow re-
lease for two reasons, (a) to hold the (MGB)
and (MGB2) relays from the time that the
(SID) opens the (MGBl) locking circuit,
until the time that the (SID) establishes

‘the (MGB) and (MGB2) holding circuit, and

(b) on CA calls with the (SID) operated, to -
hold the (MGB) and (MGB2) relays from the

time that the (CA) key is released, until

the time that the (C) and (SID) relays

have released.

18, CHECK OF TROUBLE RELEASE FEATURE g

Under service conditions there 1is a
trouble release feature between the link
and sender of such a nature that if the
sender fails to return a ground over the
"RL" lead to the link within a specified
time, the link registers a trouble condi-
tion and grounds the "TR" lead to the
sender which functions to restore the
sender to normal,

In order to test this feature the
corresponding class key of the connector
circuit is operated, operating the (TR)
relay of the group test circuit. The (TR)
relay operated, transfers the "SL" lead
from the "GS" lead to the winding of the
(TR1) relay, so that when ground is sup-
plied over the "SL" lead, as described in
paragraph 11, the (TR1l) relay operates,
The %TRl) relay operated, transfers a
contact of the (SPFA) relay from the (SPF2)
relay to the "ADV" lead of the connector
circuit and grounds the "TR" lead to the
sender circult operating a relay in the
sender which operates the (SB-) relay of
the link circuit, The (SB-) relay oper-
ated releases the (SPF), (SPFlL) and (SPFS)
relays. The (SPF5) relay grounds the "ADV"
lead to the connector as a signal that the
test has been completed. If the "RL" lead
is grounded falsely, the (RL) relay opens
the "ADV" lead blocking the test. Since
on this class of test the sender group is
held busy almost all the time, this test
should be made during light load perilods
and should be supervised.

19, TESTING SENDERS THAT ARE PLUGGED
BUSY

When testing senders that are plugged
busy, it 1s necessary, in order to test
the sender to remove the make busy plug
after the test circuit has reached the
sender. The make busy plug should not
be reinserted until after the (S) lamp
has lighted.
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20. TESTING SENDERS WITH HOLD PLUGS in service and a plug is in the hold jack,

INSERTED the test. circuit will block and it will be

necessary to operate the (REP) key, remove

the hold plug and operate the (CA) key in
order to advance the test circuit for test-

If the test circuit makes connection
ing that sender.

to a sender that has encountered a trouble
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, 4

CIRCUIT UNIT - SECTION -0108
REVERTIVE PULSING TEST CIRCUIT

CHANGES

B. CHANGES IN APPARATUS
B.1 Sheet 0108.

B.11 Superseded Superseded By

Option "UX", "TE"
B condenser .5 mf.

Option "TPF"

D. DESCRIPTION OF CIRCUIT CHANGES
D.1 Sheet 0108.

Option "TF" is added to provide an
Improved Maximum Loop (AMX) Test Condition
for Balanced Revertive Pulse Circuit.

D.2 Sheet 0111,

D.21 Options TE and TF are added to the
"Record of Wiring" table (Note 106).

D.22 Note 119 1s added.

All other headings under Changes, no change.

1. PURPOSE OF CIRCUIT

l.1 This circuit In conjunction with other
units of the test circuit provides

means of making tests on full selector ter-

minating, dial pulse terminating, multi-fre-
quency, and central "B" switchboard (termin-

ating part) senders in a crossbar office.

2. WORKING LIMITS
2.1 None.
3, FUNCTIONS OF THIS CIRCUIT UNIT

3.01 To check the "T", "R", "S", "CO" and
"D" leads of the terminating senders,

3.02 To set up registration in the full

selector terminating and central "B"
switchboard (terminating part) senders in
terms of incoming and "inal selections on
a revertive pulse basis,

3.03 To check reverse battery and trunk
closure from the sender,

3.04 To test the trunk disconnect feature.
3.05 To make a telltale test.
3,06 To make a time out test.

3,07 To test F.S. Terminating Sender or
Central "B" Sender (terminating part)

he28 - L4436 mf.

(L) relay for non-operate and time out for
Reverse Battery.

3.08 To send "over five" incoming group
pulses under control of the (IG5) key.

3.09 To test reorder on Central "B" senders
(terminating part).

3.10 To check talking circuit through Cen-
tral "B" senders (terminating part)
to the position at the switchboard part.

3,11 To give a tone to the operator at the

Central "B" Switchboard position when
the "terminating part" is in condition for
keying so that the operator may key up a
preassigned number,

3.12 To time the start-pulse signal from
dial pulse senders.

Keys

3.13 (L) Key. This key when operated, adds
the maximum loop resistance in the

fundamental circuit and when normal the min-

inum loop resistance is in the fundamental.

3.1y - (LST) Key. This key when operated

tests the sender to insure that it
will advance, following the completion of
one fundamental selection, and reclose the
fundamental in a definite maximum time.
When the key is normal a test is made that
the sender advances in a minimum time.

3.15 (SS) Key. This key, when operated,
arranged the circuit for step-by-step
operation.

3.16 (AV) Key., With the (SS) key operated,

the (AV) key is used to send one se-
lection into a terminating sender or one
digit into a "B" sender and to cause the
test circuilt to advance to the next sender
on "Time Out Test".

3.17 The (STP-OPR) key when operated tests

the sender (L) and (STP) relays for
operate, and with "WG" option tests the
(STP) for release. This test applies only
to senders with the unbalanced revertive
pulse circuit. -

3.18 The (LRB) key when operated tests

that a full selector sender does not
maintain too long a closure of reverse
battery and when normal tests that the
sender does not give too short a closure
of reverse battery,
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3.19 The (IG5) key when operated causes
five additional pulses to be trans-
mitted for incaming group selection,

3.20 The (TTSC) key when operated tests

for short circuits on front contacts
of the IB register which lock the (RV3)
relay in a full selector sender.

3.21 The (RBT) key when operated tests
that the reverse battery from F.S.
terminating sender is not falsely delayed.

3422 The (CBT) key when operated opens

the "T", "R", "FT" and "FR" leads be-
tween the "terminating part" and the "Switch-
board part" of the Central "B" switchboard
sender and connects the leads from both
parts to networks to duplicate the trunk re-
sistance conditions.

3.23 The (LLR) key when operated cuts re-

sistance into the leads between the
"terminating part" and "switchboard part"
of the Central "B" switchboard sender to
test the relays on the working limits of
the circuits,

3.2 The (TO0S) key Fig. H when operated,
releases the (TS) relay in the sender
and Permits the test man to talk through
the "terminating part" of the Central "B"
switchboard sender to the positions at the
"switchboard part" under service conditions.

3.25 The (TO) key Fig, H when operated

disconnects the "T" and "R" leads
from the tone coll and connects them to the
telephone set at the test frame.

3.26 The (DSD) key Fig. G or Fig. AX when

operated changes the circuit to test
for "Trunk Disconnect" before registration
is completed.

3.27 The (DSR) key Fig. G or Fig. AX when

operated operates relay (DSR) which
locks and opens the "T" and "R" circuit to
simulate a "Trunk Disconnect".

3.28 The (LTK) key Fig. G or Fig. AX when
operated changes the dialing loop,
from the test frame to maxlmum resistance.

3¢29 The (SST) key Fig. G or Fig. AX when
operated transfers the "R" lead to

the sender frame and closes the "G" lead to

(DPD) relay for testing at sender frame.

3.30 The (FTO) key Fig. G or Fig. AX when

operated causes the dial pulse sender
to release immediately after registration
by means of the (FTO) relay.

3¢.31 The (IDT) key Fig. AZ when operated

checks that the interdigital time out
interval in the F.S. terminating sender is
not too short.

Page 22

. 3.36

SECTION -0108

3e32 The (IDT1l) key Fig. AZ when operated

checks that the interdigital time out
interval in the F.S. terminating sender is
not too long.

3.33 The (VIO) key, figure BD 1is used to
connect 700 cycles to the (VI) jack

for adjusting the network assoclated with

the (TWT) key on sheet -011l6 or -0118,

3.34 The (V17) key, figure BD is used to

connect 1500 cycles to the (VI) jack
for adjusting the network associated with
the (TWT) key on sheet -0116 or -0118.

3.35 The (BAL) key when operated provides

a maximum loop test comdition for
senders equipped for balanced revertive
pulse circuits,

Lamps

The (D) lamp lights while waiting
for the "D" lead to close.

The (DG) lamp lights when there is a
false ground on the "D" lead.

3.38 The (CO) lamp lights while waiting
for the "CO" lead to close.

339 The (RB) lamp lights while walting
for reverse battery.

3.40 The (TC) lamp lights while waiting

for the terminating sender to recog-
nize trunk closure and seizes a marker, or
while waiting for a "B" sender to recognize
completion of registration and seize a
marker,

3.41 The (0-9) lamps indicate what number
was transmitted to the marker for the
particular digit being checked by the reg-
ister check circuit at that time. The
digit being checked is indicated by lamps
shown on the register check circuit Fig. 6,

sheet 011l.

3.42 The (IB), (IG), (FB), (FT) and (FU)
lamps indicate which selectiomis next

to be registered in the sender. These lamps

are particularly useful on step-by-step

operation,

3.43 The (TR) lamp lights while awalting
the closure of the "FT" and "FR" lead
to the pulsing circuits.

3.4y The (CB-REG) lamp lights to indicate

that the reglistration in the Central
"B" Switchboard sender "terminating part"
is from the position at the "switchboard
part',

3.45 The (RC) lamp Fig. AM is 1lit during
registration and when extinguished

SN
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indicates the registration has been com-
pleted and the sender has advanced.

3.46 The (IDT) lamp lights while relay
(IDT) is operated for interdigital
time out test in F.S. terminating senders.

3.47 The (SSP) lamp lights when the "start-
pulse" signal is too short.

3.48 The (LSP) lamp lights when the "start-
pulse" signal is too long.

4. CONNECTING CIRCUITS

When the circuit is listed on a key
sheet the connecting information shown
thereon is to be followed.

4.01 Central "B" Switchboard Sender (Ter-
minating Part) SD-25382-01.

4.02 Miscellaneous Interrupter Frame Cir-
cuit SD-25062-01.

4.03 Multifrequency Current Supply and
Distribution Circuit - SD-95391-01.

4.04 Multifrequency Current Supply and
Distribution Circuit - SD-95086-01.

4.05 Connector Circuit SD-25159-0102.

4.06 Sender Group Test Circuit -
SD-25159-0106.

4.07 "B" Switchboard Sender and Position
Finder Test Circuit - SD-25159-0112.

4.08 "B“ Switchboard Sender and Position
Finder and Multifrequency Pulsiag
Test Circuit - SD-25159-0116.

4.09 Multifrequency Pulsing Test Circuit
SD-25159-0118.

4.10 Terminating Sender Timing Control
Circuit - SD-25471-01. :

4.11 Register Check Circuit -
SD-25159-0114.
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DESCRIPTION OF OPERATION
5. SELECTION
S ol F.S. Term. or Central "B" Sender

When a Full Selector Terminating or
Central "B" switchboard (terminating part)
sender has been selected for test by the
test circuit, the sender group test unit
grounds the "C" lead to this circuit oper-
ating the (C) relay. The (C) relay operated,
operates the (BS) and (RC) relays upon op-
eration of relay (Cl) and then the (G) re-
lay operates through contact on (BS) relay
and connects thru the individual leads from
the sender. The (C) relay also energizes
the secondary winding of the (OFl) relay in
the non-operate direction,

5.2 Dial Pulse Terminating Sender

When the Dial Pulse terminating sen-
ders are to be tested the (DPS) key and
either "DT" or "SP" key should be operated.
When Dial Pulse terminating sender has been
selected for test by the test circuit, the
sender group test unit gronnds the "C" lead
to this circuit operating the (C) relay.
Relay (DPl) will also be operated. Relay
(C) operated closes the "D" lead to the
winding of relay (TD3) to test the "D"
lead for a false ground. Relay (C) op-
erated also operates relay (IB) thru a back
contact of relay (COl) operates relay
(IB') operates in turn operating relay
(DP2) thru relay (DPl) operated, directly,
with Fig. G. or after (RV3) operates, with
Fig. AX. g

X
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5.21 With Fig. AX Timing Test of Reverse-
Battery Start-Pulse Signal

With Fig. G the "T" and "R" leads to
the sender are closed when relay (DPl) op-
erates, and no test is made of the start-
pulse signal. With Fig. AX the "T" and
"R" leads to the sender are closed through
the polar (A) relay in Fig. 10 when the
(DP3) relay is operated by the operation of
the (SPF2) relay in the sender group test
unit. This synchronizes the operation of
the (A) relay in the test circuit with the
operation of the (L) relay in the sender,
for the timing test of the reversal of the
"T" and "R" leads in the sender.

The operation of the (A) relay removes
the ground from the secondary winding of
the condenser-timed (RVT) relay allowing it
to start to operate. If the (A) relay is
still operated when (RVT) operates the (RV1)
relay will operate and lock, and extinguish
the (SSP) lamp, indicating that the start
pulse was long enough. When (RV1) operates
the slow-release (RV2) relay will start to
release. If the sender reverses the bat-
tery and ground, as it should, before (RV2)
releases, the release of (A) followed by
the release of (RVT) will hold the (RV2)
and operate the (RV3) relay. The (LSP)
lamp will be extinguished indicating that
the start pulse was not too long. The op-
eration of (RV3) completes the path for
the operation of (DP2), which lights the
(RC) lamp, indicating that the sender is in
condition for dialing; and short-circuits
the winding of the (A) relay to remove this
winding from the dialing circuit.

If the dial pulse senders on receiving
"DT" class indication return dial tone only,
without reversal of 'the tip and ring bat-
tery, when the (DT) key in the test circuit
is provided with "WN" wiring. In this case
the (A) relay is not released by reversal
of the tip and ring leads in the sender.
The operation of (A) operates (RVT) which
operates (RV1) as before. Relay  (RV2) re-
leases, following operation of (RV1), and
with "WN" wiring this causes the operation
of (RV3). Relay (RV3) operated short-cir-
cuits the winding of the (A) relay, in pre-
paration for dialing and operated (DP2)
which lights the (RC) lamp.

6. CHECK OF "S" LEAD
6.1 F.S. and D.P. Terminating Senders

The (C) relay operated, lights the
(CO) lamp and closes thru the "S" lead to
the (Cl) relay. There should be ground on
the "S" lead from the sender circuit at
this time which operates the (Cl) relay.
The (Cl) relay locks under control of the
(C) relay. If the check of the "S" lead
does not function properly the test circuit
will block and the (CO) lamp remain lit.
The (C) relay also operates the (IB) relay.
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6.2 Central "B" Sender

The Central "B" Sender test is the same

as above for the F.S. terminating sender
except that the (D) lamp is lit by the (C)
relay.

7. CHECK OF "CO" LEAD

7.1 F.S. Terminating and Dial Pulse
Senders

The (Cl) relay operated, closes the
"CO" lead to the (COl) relay, through re-
lay (IB)‘'operated. Ground on the "CO" lead
from the sender circuit operates the (COl)
relay, extinguishing the (CO) lamp. If the
check of the "CO" lead does not function
properly the test circuit will block and the
(CO) lamp will remain 1lit.

T2 Central "B" Switchboard Sender -
Fig. H

The operation of relay (BS) on the
Sender Group test circuit for a Central "B"
Switchboard sender (terminating part) oper-
ates relays (BSl), (BS2) and (BS3). The
(Cl) relay operated, closes the "D" lead,
from a polarized relay in the sender, thru
normal contacts on relays (TD) and (TD1l)
and resistance (D) to relay (D). Relay (D)
operates and (a) locks under control of
relay (BS3), (b) extinguishes the (D) lamp
and lights the (CO) lamp and (c) closes the
"CO" lead to relay (COA) which operates.
Relay (COA) operated closes ground to oper-
ate relay (COl) through the (IB) relay
operated and also closes the operating cir-
cuit for relay (IB2). If the check of the
"D" or "CO" lead does not function properly
the test circuit will block with the (D) or
(CO) lamp lit.

8. REGISTRATION
8.1 Full Selector Terminating Sender

Before operating the (ST) key of the
test circuit, the numerical keys corres-
ponding to the number with which it is de-
sired to test the sender should be depres-
sed. This number is transmitted to the
sender by means of revertive pulses in terms
of incoming and final selections. When the
(C) relay operates, ground thru the back
contact of the (COl) relay operates the (IB)
relay and when the (COl) relay operates it
causes the (IB') relay to operate in series
with the (IB) relay lighting the (IB). lamp.
These relays lock under control of the (IG')
relay.

The (COl) relay-operated, extinguishes
the (CO) lamp, and operates the (FOl) relay.
The (FOl) relay operated, bridges the (OF)
and (STP) relays across the "T" and "R"
leads completing the fundamental circuit.
This bridge circuit causes the sender cir-
cuit (L) relay to operate and prepare the

A
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pulsing circuit of the sender. The (OF)
relay is a polarized relay and does not
operate at this time, but the (STP) relay
operates and closes a circuit thru the back
contact of the (1') relay, front contact of

| the (IB') relay, thru the operated (TH) key,

back contact of the (IF) relay, to operate
the counting relay corresponding to the op-
erated (TH) key. The pulsing circuit of
the sender functions and sends ground pulses
over the "T" lead at a speed of about 16 to
28 pulses per second. The first ground
pulse from the sender short-circuits the
(STP) relay of the test circuit and the
(STP) relay of the sender which is in ser-
ies. The (STP) relay of the test circuit
releases causing counting relays to operate
as in a subscriber sender until the (FO)
and (BO) relays operate. The '(BO) relay

in operating opens the fundamental circuit
which stops the pulsing mechanism of the
terminating sender circuit. The (FO) relay
operated operates the (IG) relay which in
turn permits the (IG') relay to operate
upon the release of relay (FO). Relay (IG)
also operates relay (IGl) in turn releasing
relay (FOl). The (FOl) relay in releasing
also removes the holding ground from the
counting relays causing them to release,
the (FO) relay releasing with the other
counting relays.

The (FO) relay when it operated also
released the (BS) relay. The (BS) relay
also opens the fundamental circuit and con-
nects the (BS) condenser to the winding of
the (BST) relay which operates opening the
operating circuit to the (BS) relay. The
current that is operating the (BST) relay
will start to decrease as the (BS) conden-
ser is charged and finally the current will
be reduced to a point where hte (BST) relay
will release reoperating the (BS) relay
provided the (FO) relay in the meantime has
released which is usually will. The (BST)
relay due to the close requirement of the
associated resistances and (BS) condenser
is operated for a very definite and uniform
time and, therefore, the (BS) relay remains
released, keeping the fundamental open, for
a definite time and this time is such as to
test the sender to insure its advance to
the next selection within a certain time.
This action takes place between each funda-
mental selection.

With the (LST) key normal this between-

selections timing interval is such as to
test the sender to make sure that it will
advance on a minimum open of the fundamen-
tal while with the (LST) key operated the
sender is tested with a long between-selec-
tions interval. Both of these intervals

are necessary to assure that the sender will
work in service.

The (FO) relay in releasing removes
ground that is shunting the (IG') relay
which now operates in series with the (IG)

relay and they both lock under control of
the (FB') relay. The (IG') reldy releases
the (IB) and (IB8) rélays and when the (IB')
has released with the (IG') and (IGl) relays
operated a path is closed reoperating the
(FOl1) relay. The test circuit has now com-
pleted its registration for "Incoming Brush"
and the sender circuit has functioned to
establish a record, on its crossbar register
switch, of the number of pulses that it was
necessary to transmit to satisfy the condi-
tion set up in the test set by the operation
of the numerical keys.

The sender proceeds to prepare itself
for the next registration which is "Incom-
ing Group". The (IG') relay lights the
(IG) lamp and releases the (IB') relay ex-
tinguishing the (IB) lamp. When the (FO1l)
and (BS) relays have reoperated the funda-
mental circuit is again closed and when the
sender has functioned to connect the (L)
relay to the "T" tip lead and the (STP)
relay to the "R" ring lead, the test circuit
proceeds with "Incoming Group" selection.
Incoming Group, Final Brush, Final Tens and
Final Units selections are made in the same
manner as described above for Incoming
Brush Selection, the (IG) and (IG;) relays
being used for Incoming Group, the (FB) and
(FB') relays being used for Final Brush,
the (FT) and (FT') relays being used for
Final Tens, and the (FU) and (FU') relays
being used for Final Units registration.
The (FB), (FT) and (FU) lamps will be light-
ed as the associated (FB'), (FT') or (FU')
relays are operated. The (IGA) and (IG)
relays are used in connection with Incoming
Group registration. The (IGA) relay is
operated if an odd thousands key is oper-
ated and the (IGB) relay is operated if a
hundreds key above 4 is operated. The
counting relay arrangement is such that if
more than five pulses are necessary for
Final Tens or Final Units registration the
particular counting relay first operated
will be the one whose number when added to
5 will give the number corresponding to the
number of pulses required. The (RC) relay
is operated for all pulse count conditions
except that where the number of pulses re-
quired is more than five the (RC) relay
releases when the (5) relay operates.

If for any reason any selection does
not progress properly due to trouble in the
test circuit or sender the test will block.
If the sender recorded the registration in-
correctly the test will block at the time
the sender registration is checked by the
register check feature of the test circuit.

8.2 Central "B" Switchboard Sender -
Fig. H

The closure of the "B" lead to the
sender operates the sender (TS) relay cut-
ting the "T", "R", "FT" and "FR" leads from
the "terminating part" of the sender to the
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test circuit as leads "T", ."R", "FT" and
"FR" also the "T", "R", "FT" and "FR" leads
from the "switchboard part" of the sender

to the test circuit as leads "CT", "CR",
"CFT" and "CFR". The operation of relay
(BS1l) transfers the "T" and "R" of the (STP)
relay circuit of the test circuit from the
connector, so that it is now connected
through relays (PM2), (SP) and (CBT) to the.
sender over the "FT" and "FR" leads. The
"T" and "R" leads from the sender, through
the connector circuit are connected to the
tone coil through the (TO) key. The "T" and
"R" leads from the sender through the sender
(TS) relay are connected to relay (A) thru
contacts on relay (RO) to simulate the
"switchboard part" of the sender.

Before operating the (ST) key of the
test circuit, the numerical keys corres-
ponding to the number with which it is de-
sired to test the sender should be depressed.
This number is transmitted to the sender by
means of revertive pulses in terms of in-
coming and final selections. When the (C)
relay operates ground through the back con-
tact of the (COl) relay operates relay (IB)
and when the (COl) relay operates it causes
the operation of relay (IB'). The operation
of relay (IB') operates relay (IB2) through
contact on relay (BS1l) operated. The oper-
ation of relay (IB2) lights the (TR) lamp
and closes a ground to operate relay (SP)
when relay (A) is operated. The closure of
the "T" and °*R" leads from the sender oper-
ates relay (A). Relay (SP) operated (a)
locks under control of relay (BSl), (b)
closes the "FT" and "FR" leads through
toward the (STP) and (OF) relays in the test
circuit and (c) extinguishes the (TR) lamp
and lights the (IB) lamp. The further op-
eration of the test circuit will be the
same as described in paragraph 8.1.

8.3 Dial Pulse Terminating Sender - Fig. G

Before operating the (ST) key of the
test circuit, the numerical keys correspond-
ing to the number with which it is desired
to test the sender should be depressed.
This number is transmitted to the sender by
means of the dial. When the (C) relay op-
erates ground through the back contact of
relay (COl) operates relay (IB) closing the
operating circuit for the (COl) relay. When
relay (COl) operates it permits the opera-
tion of relay (IB') in series with relay
(IB), in turn operating relay (DP2). Relay
(DP2) operated (a) locks under control of
relay (C) , (b) transfers its operating
ground lead to the (RC) lamp through relay
(DRC) normal, which lights, (c) opens the
"D" lead from the winding of relay (TD3)
and closes it in part to relay(D) through
resistance (D). The (RC) lamp lighted in-
dicates that the sender is in condition feor
dialing.
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8.31 With Fig. AX

The circuit operation is the same as
just described except that the operation of
(DP2) waits for the operation of (RV3) as
described in Paragraph 5.21.

8.32 Registration Over Long Trunk, (LTK)
Key Operated

The operation of the (LTK) key cuts
resistance into the trunk to simulate the
worst conditions over which the sender re-
ceives dial pulses.

9. REVERSE BATTERY - FULL SELECTOR TER-
MINATING SENDER

At the conclusion of Final Units reg-
istration the sender functions to return
battery over the "R" lead and ground over
the "T" lead. When the (FO) relay of the
test circuit operated for Final Units se-
lection it caused the (RB) relay to operate
and when the (FO) relay released, the (RB')
rélay operates in series with the (RB) re-
lay, locks to the (C) relay and opens the
locking circuit for the (FU) and (FU') re-
lays. The (RB) relay operated lights the
(RB) lamp. When the (FOl) relay has oper-
ated, the fundamental circuit is again
closed toward the sender circuit. The sen-
der, at this time, is furnished battery and
ground in the reversed direction from which
it was furnished for registration. This
circuit operates the (L) relay in the sender
circuit and the (OF) polarized .relay in the
test circuit.

With the (LRB) key normal, to test
the sender for minimum reverse battery in-
terval, the (OF) relay operated, operates
the (OF1l) relay. The (OFl) relay is slow
in operating due to the fact that the cur-
rent for charging the (BS) condenser flows
thru the secondary winding of the (OFl) re-
lay preventing its operation until the (BS)
condenser is charged. If the reverse bat-
tery is removed by the sender circuit before
the (CFl) relay.operates, the (OF) relay
will release and the non-operate condition
for the (OFl) relay will be reestablished.
Under this condition the test circuit will
block and the (RB) lamp will remain 1lit.
However, if the timing of the reverse bat-
tery condition by the sender circut is
satisfactory, the (OF) relay will be held
operated long enough for the (OF1l) relay to
operate.

With "2" wiring and Fig.‘'A the (OF1l)
relay operated, operates relay (OF2) which
locks, extinguishes the (RB) lamp, and
lights the (D) lamp.

With "Y" wiring and Fig. B the (OF1l)
relay operated, operates (OF3) which locks

CAK
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and grounds the armaturs of (0F). When the
sender opens the fundemental, the (OF) relay
releases, operating the (OF2) relay. The
(OF2) relay locks, extinguishes the (RB) lamp
and lights the (D) lamp.

During incoming group selection the (IG)
relay opens the condenser circuit which de-
lays the operation of (OFl). This permits
the (OF1l) to operate on incoming group se-
lection if the fundamental is reversed.

‘The (IG) contact is also used to open the
condenser when adjusting the (OFl) relay.

With the (LRB) key operated - to test
that the reverse battery interval is not too
long, the operation of the (OF) relay starts
the (OF1l) relay to operating and operates the
(OF3). The sender should advance and ter-
minate reverse battery before the (OFl) re-
lay has operated. The (0G) relay then re-
leases and operates the (0OF2) relay and the
test continues to advance., If the reverse
battery interval is too long, causing the
(OF) relay to remain operated until after
the (OFl) relay has operated, the circuit
to the (OF2) relay will be opened and the’
test circuit will block,

9.1 Check for Delayed Reverse Battery
F. S. Terminating Sender - Fig. P

(RBT) key operated, (LRB), (LST) and
(TT-SC) keys normal. With the (RBT) key
operated, the operation of relay (STR)
operates relay (RBTl) which locks to con-
tacts on both the (RB2) and (FOl) relays.
Relay (RBT1l) operated operates relay (RBT2).
Also with the (RBT) key operated and relay
(RBY) operated, after units registration,
relay (RB2) operates. Relay (RB2) operated
(a) opens its side of the locking circuit
for relay (RBT1l), (b) closes in part a cir-
cuit to operate relay (RBT), (c) opens the
operating circuit for the (OF2) relay and
(d) opens the locking circuit of the (STR)
relay. The operation of relay (FO0l) for
closure of the fundamental, for check of
reverse battery from the F. S. Terminating
Sender, opens the locking circuit of relay
(RBT1) which releases in turn releasing
relay (RBT2). Relay (RBT2) 1is slow enough
in releasing to permit the sender to func-
tion and return the reversed battery oper-
ating relay (OF) in turn operating relay
(RBT) which locks. Relay (RBT) operated
recloses the operating circuit for the (OF2)
relay. The test circuit now proceeds as
described under "Reverse Battery". If :
relay (RBT2) releases before relay (RBT) is
operated the test circuit will block with
the (RB) lamp lighted.

10, TEST OF TRUNK CLOSURE CIRCUIT
10.1 F. S. Terminating Sender
The operation of the (OF2) relay also

transfers the tip to the (T) relay and the
ring to a contact of the (R) relay. After

the reverse battery has been discomnected
by the sender, it opens the "CO" lead, con-
nects battery thru a resistance lamp to
the tip operating relay (T), and connects
the ring to a contact on the sender (RB5)
relay. This releases the test circuit
(CO01) relay and operates the (R) relay.
This operates the (Tl) relay, which locks
under control of the (C) relay, transfers
the "CO" lead to relay (C02), and transfers
the "D" lead to the (D) relay. Previously
tte "D" lead was connected to the (TD3)
relay which would operate and block the
test circuit by opening the operating cir-
cuit of the (D) relay, if the "D" lead was
grounded prematurely. The (Tl) relay also
operates the (R) relay which when operated
grounds the ring lead which short-circuits
and releases the sender (RV5) relay. With
the sender (RVS) relay released, the "D"
lead 1s grounded thru a relay and resistance,
the "T" lead is opened, and battery thru the
resistance lamp is connected to the "CO"
lead. In the test circuit this causes the
(D) relay to operate, the (T) relay to re-
lease, and the (C02) to operate. The (C02)
relay opens the operating path to the (R)
relay which will release provided there is
not a resistance battery on the "R" lead.
With these relays in the condition stated
the test circuit locks the (D) relay and
supplies ground thru a resistance to the
"D" lead which causes a test operate current
to be applied to the sender (TCl) relay.
The (D) relay operated extinguishes the (D)
lamp and lights the (TC) lamp.

The operation of the sender (TCl)
relay causes a terminating marker to be
selected which in tuin operates relays in
the register check circuit, which ground
lead "TC", operating the (TC) relay. This
indicates that the trunk closure signal has
been registered properly in the sender.

The (TC) relay operated locks under control
of the (C) relay, extinguishes the (TC)
lamp, and provides a path fram the "AV" lead
of the register check circuit to the "ADV"
lead of the connector circuit, to permit a
signal to be passed indicating that the test
has been completed.

10,2 Dial Pulse Terminating Sender

At the completion of registration of
units digit in the sender, the sender func-
tions to open the "CO" lead and connect low
resistance ground to the "D" lead. The
opening of the "CO" lead releases relay
(CO01) which operates relay (DRC). Relay
(DRC) operated (a) closes the "D" lead
through to the (D) relay, (b) closes a
locking ground for relay (D), (c¢) extin-

{shes the (RC) lamp and (d) 1lights the
%;) lamp. The low resistance ground,
through the (TCl) relay of the sender,
over the "D" lead operates relay (D).
Relay (D) operated, (&) closes its lock-
ing ground through a resistance over the
"D" Jead operating the sender relay (TCl),
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(b) extinguishes the (D) lamp and (c¢)
lights the (TC) lamp.

The operation of the sender (TCl)
relay causes a terminating marker to be
selected which in turn operates relays in
the register check circuit, which ground
lead "TC", operating the (TC) relay. This
indicates that the trunk closure signal has
been registered properly in the sender. The
(TC) relay operated, locks under control of
the (C) relay, extinguishes the (TC) lamp,
closes ground to the "TRL" lead and provides
a path from the "AV" lead of the register
check circuit to the "ADV" lead of the con-
nector circuit, to permit a signal to be
passed indicating that the test has been
completed and properly checked by the reg-
ister check circuit,

1l. RELEASE

When a test has been completed the con-
nector opens the "C" lead releasing the (C)
relay. This in turn releases all other
relays in the circuilt.

12, STEP-BY-STEP REGISTRATION

12,1 PF.S. Terminating and Central "B"
Switchboard (Terminating Part)
Senders

When the step-by-step (SS) key is
operated, the (F0l) relay is prevented from
operating until the (AV) key is operated
and released. The operation and release of
the non-locking (AV) key operates the (SA)
and (SA') relay, which permits the (FOl)
relay to operate. The function of the (AV)
key must be performed at the sender frame
by the use of the white button of the 32A
test set, which momentarily grounds the "RC"
lead.

12,2 Dial Pulse Sender

As the registration in the dial pulse
terminating sender 1s made by dialing each
digit manually, step-by-step operation is
accomplished by delaying the dialing of each
digit as desired.

13. TRUNK DISCONNECT TEST
13,1 F. S. Terminating Sender

There is a feature in the sender cir-
cuit which functions to restore the circuit
to normal in case a premature disconnect
signal is received from the trunk circuit,
When this feature 1s to be tested, the
trunk disconnect #5 class key of the con-
nector circuit is operated which supplies

round over the "TD" lead operating the
?TDI) relay. When the (C) relay operates
the "D" lead is closed fram the connector
circuit thru the front contacts of the (TDl)
relay to the winding of the (TD) relay.
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The test circuit functions in a normal man-

ner up to where the sender functions to

apply ground thru a resistance and the

polarized (TCl) relay to the "D" lead at

the completion of the reverse battery per-

iod, the (TC) relay operates. The (TD) re-

lay operates under this condition but the

polarized (TCl) relay in the sender does

not operated: The (TD) operates and locks

and the locking ground is supplied to the -
"D" lead causing the sender (TCl) relay to

operate. The (TD) relay operated also

causes the (TDl) relay to release. The

(TD1) relay is slow release in order to

allow sufficient time for the sender relays

to function. The (TDl) relay released,

connects the "D" lead to relay (TD3). The -
sender polarized (TCl) relay releases and

the sender then functions to restore to

normal. The sender opens the "S" lead

causing the (Cl) relay to release. Ground ~
thru the front contacts of the (TD) relay

and back contacts of the (Cl) relay is

-supplied over the "ADV" lead to the connec-

tor circuit causing the test circuit to ad-
vance., If the premature disconnect feature
of the sender fails to function properly

the "S" lead will not be opened by the time

the (TD2) relay has released. The (TD2)
relay released furnishes a locking circuit
for the (Cl) relay. With the (Cl) relay

locked under this condition the test circuit

will block and the (D) lamp will remain 1lit,

If the sender falls to remove ground from ,
the "D" lead, the (TD3) relay will operate,

and lock opening the "ADV" lead and block-

ing the test circuit with the (DG) lamp 1lit.
Precautions outlined in Section 0102 under

"Trunk Disconnect Test" should be observed.

13.2 Central "B" Switchboard Sender
(Terminating Part)

There 1s a feature in the sender cir-
cuit which fanctions to restore the circuit
to normal in case a premature disconnect
signal is received from the trunk circuit.
When this feature is to be tested, the trunk
disconnect #5 class key of the connector
circuit 1s operated which supplies ground
over the "TD" lead operating the (TDl) re-
lay., When the (Cl) relay operates the "D"
lead is closed from the connector circuit
through the front contacts of relay (TD1)
to the winding of relay (TD). The (TD) re-
lay operates under this condition but the S
polarized (TCl) relay in the sender does
not operate. The (TD) relay operates and
locks to the "TD" lead ground which is now
supplied to the "D" lead which causes the
sender (TCl) relay to operate. The (TD)
relay operated also causes the release of
relay (TDl)., The (TDl) relay is slow re-
lease in order to allow fufficient time for
the sender relays to function. The (TD1)
relay released connects the "D" lead to
relay (TD3). The sender polarized relay
(TCl) releases and the sender then functions
to restore to normal, The sender opens the
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"S" lead which permits the (Cl) relay to
release, Ground through back contact on
(TD2) relay, front contact on relay (TD),
back contact on relay (Cl) and back contact
on relay (TD3) is supplied over the "ADV"
lead to the comnector circuit causing the
test circuit to advance. If the premature
disconnect feature of the sender fails to
function properly the "S" lead will not be
opened by the time the (TD2) relay has re-
leased. Relay (TD2) released, furnishes a
locking circuit for the (Cl) relay. With
the (Cl) relay locked under this condition
the test circuit will block and the (D)
lamp will remain 1it. If the sender fails
to remove ground from the "D" lead, relay
(TD3) will operate and lock opening the
"ADV" lead and blocking the test circuit
with the (DG) lamp 1lit. Precautions out-
lined in section 0102 under "Trunk Discon-
nect Test" should be observed.

13.3 Dial Pulse Terminating Sender

13,31 Disconnect Before Registration is
Completed. Class (O? and (DSD) Keys
Operated

There is a feature in the sender
circuit which functions to restore the cir-
cuit to normal in case the call is aban-
doned after the sender has been seized but
before registration is completed. When
this feature 1s tobe tested, the trunk dis-
connect key (DSD) is operated, supplying

round over the "TD" lead to operate relay
DIR). To simulate the release condition
the (DSR) key is momentarily operated at
any time before all digits have been dialed.
The operation of the (DSR) key operates
relay (DSR) which locks under control of
relay (DRC) and opens the "T" and "R" leads
releasing the (L) relay in the sender. The
sender now proceeds to return to normal
opening the "S" and "CO" leads. The "CO"
lead opened releases relay (COl) which
operates relay (DRC). Relay (DRC) operated,
(a) extinguishes the (RC) lamp, (b) lights
the (S) lamp, (c) opens the locking circuit
of relay (DSR) which releases and (d) closes
ground, in part, to the "ADV" lead to the
connector circuit. The "S" lead opened re-
leases relay (Cl) which closes the circuit
to the "ADV" lead to the connector circuit.
Should the "CO" open but the "S" lead fail
to oPen the test circuit will block with
the "S" lamp 1it. The sender should release
immediately after the disconnect. However,
if the sender fajls to release it will be
released after the sender time out period
of 28 to 58 seconds is completed. Precau-
tions outlined in section 0102 under "Trunk
Disconnect Test" should be observed.

13.32 After Registration is Campleted
(#5 Class Key Operated)

There is a feature in the sender
circuit which functions to restore the cir-
cuit to normal in case the call 1s abandamed

after the registration has been comgleted.
When this feature is to be tested the trunk

disconnect, #5 class, key of the connector
circult is operated supplying ground over
the "TD" lead to operate relax (TD1), When
the (C) relay operates the "D" lead is
closed fram the comnector circuit thru the
front contacts of relay (TD1l) to the wind-
ing of relay (TD). The test circuit fune-
tions in a normal manner up to completion
of dialing where the sender functions to
apply ground thru a resistance and the
polarized relay (TCl) to the "D" lead op-
erating relay (TD). The polarized relay
(TCl) does not operate at this time but
when relay (TD) locks the locking ground
is supplied over the "D" lead causing the
operation of the sender (TCl) relay. Re-
lay (TD) operated also causes the release
of relay (TD1l) which connects the "D" . lead
to the winding of relay (TD3). Relay (TDl)
is slow release in order to allow suffi-
cient time for the sender relays to func-
tion. The sender (TCl) relay now releases
causing the sender to restore to normal.
The sender opens the "S" lead causing the
release of relay (Cl). Ground thru back
contact on relay (TD2), front contact on
relay (TD), back contacts on relays (Cl)
and (PD3) is supplied over the "ADV" lead
to the connector circuit causing the test
circuit to advance. If the sender fails
to function properly and open the "S" lead
by the time the (TD2) relay has released
relay (Cl) will be locked. With the (Cl)
relay locked under this condition the test
circuit will block with the (D) lamp lit.
If the sender fails to remove ground from
the "D" lead the (TD3) relay will operate,
and lock, opening the "ADV" lead and
blocking the test circuit with the (D) lamp
lit. Precautions outlined in section 0102
under "Trunk Disconnect Test" should be
observed.

14, COMPENSATING NETWORK - F., S. TERMIN-
ATING AND CENTRAL "B" SWITCHBOARD
(TERMINATING PART) SENDERS

The (L) key provides means for chang-
ing the cable loop condition for testing
the revertive pulsing feature of the sender
circuit. With this key normal the sender
is tested to insure satisfactory operation
on minimum loop resistance and when oper-
a’'~d, on maximum loop resistance.

15. TELLTALE TEST

15,1 F. S. Terminating Sender - #2 Class
Key and (PBS) Key Operated

When the Telltale class key 1s oper-
ated ground over the "TT" lead operates
the (TT) relay. The (TT) relay operated,
short circuits the (STP) relay, operates
the (TT1l) relay, and prepares in part a
circuit for lighting the (RB) lamp. The
(TT) relay also prepares a path for opera-
ting the connector (BK) relay if a marker
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is called in on this test. When the (ST)
key of the test circuit is operated, with
the (TT) relay operated, the test proceeds
in the regular manner until such time as
the fundamental circuit is closed for in-
coming brush selection. Due to the fact
that the (STP) relay is short-circuited by
the contacts of the (TT) relay the pulsing
circult of the terminating sender proceeds
to record eleven pulses and then functions
to send reverse battery to the test circulilt.
This battery reversal operates the (OF)
relay. This reverse battery interval is
recorded as outlined under "Reverse Battery"
and 1f the sender functions satisfactorily
the (OF2) relay 1s operated. The (OF2)
operated extinguishes the (RB) lamp, lights
the (D) lamp, and causes the operation pre-
viously described under "Test of Trunk
Closure Circuit" to be performed, finallr
operating relay (D) and grounding the "D"
lead. This releases the (TT1l) relay which
grounds the "ADV" lead causing the test
circuit to release as usual., The (TT1l) is
slow release to give the sender time to
respond to the signal on the "D" lead.

_ This test should be made with the (LRB)
key operated.

If the sender prematurely removes
ground from the "S" lead,the (S) relay will
operate and block the test circuilt.

15,2 Central "B" Switchboard, (Terminating
Part) - #2 Class Key, (BS) and (RO)
Keys Operated

The Central "B" sender routes a "Tell-
tale" call to "Reorder" by means of the
Marker therefore a check through the Regis-
ter check circuilt is required. When the
Telltale Class key #2 1s operated ground
over the "TT" lead operates the (TT) relay.
The (TT) relay operated, short circuits the
(STP) relay. The "O" numerical keys should
be operated and as this call 1s routed to
"reorder" by the sender the (RO) key should
be operated. Relay (BS2) operated opens
the "BK" lead fram the "Register Check Cir-
cuit" to prevent blocking the test circuit
when the marker is called in to complete
the test,

When the (ST) key of the test circuit
is operated, with the sz) relay operated,
the test proceeds in the regular manner
until such time as the fundamental circuit
is closed for incoming brush selection.

Due to the fact that the (STP) relay is
short-circuited by the contacts of the (TT)
relay the pulsing circuit of the Central
"B" sender proceeds to record eleven pulses
and then functions to call in the marker
and route the call to "reorder." The op-
eration of the sender (MS) relay causes a
terminating marker to be selected in turn
operating relays in the register check
circuit which causes ground to be connected
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to the "TC" lead operating relay (TC). Re-
lay (TC) operated, (a) locks under control
of relay (C), (b) closes in part the "AV"
lead fraom the register check circuit to the
"ADV" lead to the connector circuit to per-
mit a signal to be passed to the connector,
indicating that the test has been completed
and (c¢) extinguishes the (TC) lamp and con-
nects ground to the "TRL" lead toward the
register check circuit. The check will now
be completed as previously described for e
regular call, :

15,3 Test for Shorted Contact on IB Ver-
tical Which Controls Locking Circuit
of Sender (RV3) Relay - F. S. Termin-
ating Sender

Telltale class key #2, (PBS) pass "B"
sender key, and (TT-SC) key of -0108 oper-
ated. Test proceeds as usual on telltale
class except that operation of (OF) locks
(OF) and operates (OF2) immediately. This
opens fundamental and releases sender (L)
relay. If locking circuit of sender (RV3)
is closed due to short circuit on (IB)
register controls, sender and test circuit
will block.

16. TEST OF TERMINATING SENDER (L) RELAY
FOR NON-OPERATE AND TIME OUT FOR
REVERSE BATTERY - NO. 7 CLASS KEY
OPERATED, (LRB) AND (L) KEYS NORMAL

This test is made to insure the proper
operation of the sender when functioning
with an incoming selector test circuilt and
to test the sender (L) relay for non-operate
and also to insure that the sender after
final units digit has been recorded will not
time out and send reverse battery in less
than approximately 1 to 2.5 seconds,

The No. 7 class key operates the (LNO)
relay and the sender and the test circuit
function in a normal manner as has been des-
cribed up to the completion of final units
selection. When the (BO) and (F0) relays
are operated at the completion of final
units and the (RB) and (RB') relays have
operated as usual, with the (LNO) relay
operated and when the (F0l) relay has again
operated, the fundamental circult 1s closed
for recelving reverse battery., However, a
high resistance is placed in the fundamental
circuit through which the sender (L) relay
should not operate, At the same time ground
to the secondary winding of the (OF1l) relay
is opened. This ground was holding the (0F1)
relay in its non-operate position even tiough
the relay 1s energized in the operate direc-
tion on its primary winding. The (OFl) re-
lay will not operate immediately however, on
removing ground to the secondary since cur-
rent will continue to flow through the other
winding as the associated condenser is
charged. This current 1s reduced, however,
as the condenser becomes charged and fin-
ally the energy produced by the secondonary

Ar
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winding 1s not as great as that produced by
the current in the primary winding and the
(OF1) relay operates. There 1s a time de-
lay then from the closure of the fundamental
by the (FOl) relay to where the (OFl) re-
lay operates and this time 1s to allow the
sender time to advance and reverse the tip
and ring if the sender (L) relay should op-
erate falsely on its non-operate test cur-
rent. Should this occur before the (OF1l)
relay has operated, the (OF) relay would be
operated in turn operating the (BK) relay
and the test would be blocked. If, however,
the (L) relay does not operate, the (OF1)
relay will operate the (IN1l) relay and the
test circult waits for the sender to time
out and send reverse battery which it should
do in approximately 1 to 2.5 seconds. The
operation of the (OF) relay on this reverse
battery will close ground to the armature

of the (LNO) interrupter. When the inter-
rupter closes its (B) contact, the (LN2)
relay will be operated and locked and then
when the interrupter (F) contact closes,

the (LN3) operates and locks. There is a
delay then after receliving reverse battery
until the (LN3) relay operates of approxi-
mately 5 to 12 seconds and this time 1is to
allow time for the sender to advance and
open reverse battery closure if there is
trouble in the sender which might cause it
to do this, When the (LN3) relay:is operated
the high resistance in the fundamental cir-
cuit is shunted and the sender (L) relay
should operate and the sender should advance
and terminate the reverse battery closure,
The (OF) relay will then release operating
the (OF2) relay and the test circuit and
sender continue to function in a normal
manner as has been described.

17, TIME OUT TEST
171 F. S. Terminating Sender

Class Key No. 6, (PBS), Fig. 1D or
(TS) 1E, (LRB) and (TA) key operated, (APB)
key normal, Insert a plug in the hold jack
of the sender. When making this test the
sender minor alarm will be sounded and the
other members of the maintenance force
should be advised accordingly.

When the (C) reiay operates in the

. beginning the (TM) relay operates from the

No. 6 class key and the (TT) relay is oper-
ateds” The (TT{ relay operates the (TTl?
relay which lights the (RB) lamp and shorts
the winding of the (STP) relay. The (TM)
relay opens the "T" lead and connects ground
through the winding of the (OF) relay to the
"R" lead. The sender should start to time
out because the (L) relay will not be oper-
ated. The (RB) lamp should stay 1lit until
the sender does time out and this time out
period should be measured with a stop watch
and should be between 28 and 58 seconds.
When the sender has timed out battery thru
the (L) relay timing is connected to the

"R" lead operating the (OF) relay and
finally the (OF2) relay is operated in the
usual manner extinguishing the (RB) lamp.
One second after closing reverse battery
the sender advances and removes und
from the "S" lead releasing the (Cl) relay
which lights the (S) lamp. The test cir-
cult and sender continue to advance as des-
cribed under "Test of Trunk Closure Circuit"
except that the (TM) relay has opened a
path over which the test circuit usually
causes an advance signal to be sent so
that the test circult and sender will walt.
The sender has connected ground to a mis-
cellaneous alarm circuit which starts to
time out and 5 to 12 seconds after the (RB)
lamp is extinguished the sender minor alarm
should sound, and the (TL) lamp at Trouble
Indicator frame lights., The (MGB) key-is
then operated to make the sender group busy
so that when the sender is subsequently re-
leased with the test circuit attached ser-
vice will not be interfered with. The hold
plug 1s now removed from the hold jack of
the sender and the minor alarm is sllenced
and the (TL) lamp is extinguished. The
(AV) key should be operated and released
which will cause the test circult to advance
and start testing the next sender or the
same sender as just tested if the (REP)
key 1s operated. Once the (MGB) key has
been operated, the hold plug should be re-
moved and the (AV) key operated without
undue delay since the sender sub-group is
made busy until the test circuit seizes the
next sender to be tested. B x
17.2 Central "B" Switchboard Sender
(Terminating Part)

Class Key No. 6, (BS) and (TA) keys
operated, (APB) key normal. Insert a plug
in the hold jack of the sender. When mak-
ing this test the sender minor alarm will
be sounded and the other members of the
maintenance force should be advised accord-
ingly.

when the (C) relay operates in the
beginning the (TM) relay is operated from
the No. 6 key and the (TT) relay is also .
operated. The (TM) relay opens the "T"
lead and connects ground through the wind-
ing of the (OF) relay.to the "R" lead.
Relay (BS3) operated prevents the release
of the sender (TCl) relay. The sender
should start to time out because the (L)
relay will not be operateds The (TC)
lamp will remain 1it until the sender does
time out and open the "CO" lead which re-
leases relay (COA). This time out period
should be between 28 and 58 seconds and
should be measured with a stop watch. The
sender has connected ground to a miscell-
aneous alarm circuit which starts to time
out and 5 to 12 seconds after the (TC) lamp
is extinguished the sender minor alarm
should sound, and the (TL) lamp at Trouble
Indicator frame lights. The (MGB) key 1is
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then operated to make the sender group busy
so that when the sender 1is subsequently re-
leased with the test circuit attached ser-
vice will not be interfered with. The hold
plug is now removed from the hold jack of
the sender and the minor alarm is silenced
and the (TL) lamp extinguished. The (AV)
key should be momentarily operated which
will cause the test circuit to advance and
start testing the next sender or the same
sender, as just tested if the (REP) key is
operated. When the (REP) key 1is operated
the (AV) key should be held operated until
the test circuit advances for the next test
Once the (MGB) key has been operated, the
hold plug should be removed and the (AV)
key operated without undue delay since the
sender sub-group is made busy until the
test circult has seized the next sender to
be tested.

17.3 Dial Pulse Terminating Sender
17.31 Route to Reorder

Keys (DPS), (TA) and (RO) operated.
The numerical keys should also be set up
for 0,0,0,0. As this sender attempts to
route timed-out calls to "reorder" the (RO)
key should be operated to check that the
sender functions properly. This test is
made in the same manner as for a regular
call except that no digits, or part of the
digits only, are dialed. The (RC) lamp
should remain 1it until the sender does
time out when it 1s extinguished and the
(TC) lamp lighted. This time out period
should be measured with a stop watch and
should be between 28 and 58 seconds. The
sender should now call in the marker and
route the call to "reorder" in the regular
manner,

17.32 Trouble Release

Keys (DPS), (TA) and class key #6
operated. When making this test the (FTO)
relay in the sender under test shall be
blocked operated. Insert a plug in the
hold Jack of the sender. When making this
test the sender minor alarm will be soun-
ded and the other members of the mainte-
nance force should be advised accordingly.
When the (C) relay operates in the begin-
ning relay (DTM) operates from the #6 class
key. Relay (DTM) operated opens the lock-
ing circuit for the (D) relay and closes
the contact of the (AV) key to the "ADV"
lead toward the connector. This test will
proceed as for "route to reorder" up to
the operation of relay (D) when, due to its
locking circuit being open, no ground is
provided to operate relay (TCl) of the sen-
der. The failure of the (TCl) relay to
operate prevents the calling in of a marker
and routing to reorder. The sender remains
stuck and continues to time. At the termi-
nation of another 30 seconds the sender
(TRL) relay is operated but due to the plug
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in the hold jack the trouble release is

not effective. The "S" lead will be opened
releasing relay (Cl) which lights the (S)
lamp. The sender closes ground to the (TL)
lamp at the Trouble Indicator Frame. The
sender has also connected ground to a mis-
cellaneous alarmm circuilt which starts to
time out and 5 to 12 seconds after the (S)
lamp is lighted the minor alarm should
sound.

The (MGB) key is then operated to
make the sender group busy so that when
the sender 1s subsequently released with
the test circult attached service will not
be interfered with. The hold plug is now
removed from the hold jack of the sender .-
and the minor alarm is silenced and the
(TL) lamp extinguished. The (AV) key
should be operated and released which will
cause the test circuit to advance and start
testing the next sender, or the same sender
as just tested if the (REP) key is operated.
Once the (MGB) key has been operated, the
hold plug should be removed and the (AV)
key operated without undue delay since the
sender subgroup is made busy until the test
circuit seizes the next sender to be tested

17.33 Fast Release of Sender - (FTO) Relay

Keys (FTO) and Class "O" operated.
This test 1s made to check that the (FTO)
relay releases and releases the sender
should the trunk have been abandoned at a
time that no ground is avallable to lock
relay (D) in the trunk after having been
operateds All digits should be dilaled but
as the (FTO) key opens the locking circuit
for the test circuit relay (D), relays
(TC1l) and (TC2) in the sender will not be
operateds The call cannot be completed
through the marker as the "ST" lead will
not be closed. Relay (FTO) releases oper-.
ating sender relays (TC3) and (RL) which
opens the "S" lead permitting the release
of relay (Cl). The (FTO) key operated
opens the locking circuit of the (Cl) re-
lay.

s

At the completion of dialing the (RC)
lamp will be extinguished and the (D) lamp
lighted. The operation of relay (D) ex-
tinguishes the (D) lamp awaiting the re-
lease of relay (Cl) which will close the
(ADV) lead to the connector. The opening
of the "D" lead by the sender releases the
(D) relay which again lights the (D) lamp.
If the sender (FTO) relay fails to release
the (S) lamp remains lighted,

18, FUNDAMENTAL SELECTION TEST CONDITION

The followlng is a 1list of the test
conditions that should be made on the F.S.
terminating and central "B" switchboard
terminating senders., These tests, will not
of course, check every cross-point on the
register switch in the sender and if any
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particular crosspoint is thought to be in
trouble a test should be made that causes
that crosspoint to be used. To speed up swh
tests, the (L) and (LST) key should be nor-
malo

Test Call No. 1

(LST) key normal to obtain minimum be-
tween-selection interval and (L) key normal.
Test No. 0000 to give O selection for incam-
ing brush to final unit selections. This
test combination will check the F. S. ter-
minating and Central "B" switchboard sen-
ders for the following:

(a) That the (L2) relay is held operated
until the (SM) relay releases.

(b) That the (SM) relay is held operated

through the back contact of the (RM)
relay after the {L2) relay has reoperated
for the next selection.

(c) The 6B contact of the (L2) relay and
the 8B contact of the (L2) relay.

(d) That the (L2) relay has the required

slow operate time and that the (RAl)
relay has the required operate and release
time.

Test Call No. 2

(L) and (LST) keys normal. Test No.
9999, This test combination will check the
F. S. terminating and central "B" switch-
board senders for the following:

(a) That the 3B contact on the (L2) relay
is not open.

(b) That the 6B contact of the (L2) relay
does not open too soon due to this
relay releasing abnormally fast.

(c) The ability of the (L3), (L4) and
(L5) relays to respond to the opening
of the (GR) relay contacts.

" (d) The ability of the (P) relays to fol-
low fast pulses.

Test Call No. 3

F. S. terminating and Central "B"
Switchboard senders. This test checks the
circuit for holding the (SM) relay operated
under conditions where it depends entirely
upon the 5B contact of the (L2) relay. (LST)
key operated to obtain maximum between se-
lections interval. (L) key normal., Any test
number may be used, however, to save time -
0000 may be used.

Test Call No. lj (Unbalanced Revertive Pulse
Circuit)

(LST) key normal, (L) key operated,
Test No. 9999. This test combination checks

the abilitX of the F. S. terminating and
central "B" Switchboard senders L3 and Ll
relays to respond to short closures and
the ability of the (L) relay to release
against a 1line leak current flow.

Test Call No. lj (Balanced Revertive Pulse
Circuit)

(LST) key normal, (L) key operated,
(BAL) key operated test No. 9999. This
test combination provides a maximum loop
test condition of the send (L) and (STP)
relays. It also checks the ability of the
sender L3 and L4 relays to respond to short
closures.

Test Call No. 5 (Unbalanced Revertive Pulse
Circuits Only)

(LST) key normal, (STP-OPR) key
operated, Test No. 0490. This test combin-
atlon makes an autamatic current flow oper-
ate check of the F. S. terminating and Cen-
tral "B" Switchboard sender (L) and (STP)
relays.

The test circult and sender advance
in a normal manner in making incoming brush
and incoming group selections using minimum
fundamental loop resistance. When the (FB)
relay operates for advancing to make final
brush selection, however, the (TF) relay is
operated and it locks under control of the
(FO) relay. The (TF) relay transfers the
fundamental tip lead from the regular (STP)
and (OF) relay circuit and connects it thru
the winding of the (FTP) relay to resistance
ground. The fundamental ring lead is con-
nected thru the contacts of the (FRPR) relay
to resistance battery. The (FTP) relay will
operate to battery through the sender (D)
relay and then the (FRP) relay will be op-
erated closing the resistance battery to
the fundamental ring lead and the sender
(STP) relay will be operated. The sender
advances then in a normal manner and con-
nects the shunt ground on the fundamental
tip lead which causes the (FTP) relay to
release and the fundamental ring lead is
open and the sender (STP) relay releases
removing the shunt ground on the fundamen-
tal tip lead and the (FTP) relay is again
operated. The (FRP) relay operates and re-
leases, under control of the (FTP) relay,
and counts down the counting relays in the
test circuit and this cycle of events is
repeated until the (BO) relay operates open-
ing the fundamental tip lead to terminate
the selection. The resistance in the funda-
mental tip and ring leads 1s such as to test
the sender (L) and (STP) relays for operate.
However, the pulsing speed will be slow on
account of the high resistance in the funda-
mental tip and ring. The test clrcuit and
sender at the completion of final brush
selection will advance to final tens selec-
tion position in a normal manner and this
selection 1s made as has just been described
for final brush selection. When the (FU)
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relay operates on advancing to final unit
selection the (TF) relay 1is released and
final unit selections and reverse battery
is made in a normal manner as has been des-
cribed.

Test Call No. 6

(L) and (LST) keys normal. This test
1s made to check the ability of the select
bar, its unengaged select fingers and its
off-normal contact to release and become
stabllized in the minimum time between se-
lections. The test number to be used should
be such as to cause the operation of the
select bar or finger in questlion and then
follow this after the minimum time between
selections by a second selection involving
the least number of pulses which can be
used and yet not operate the select bar
under question. This second selection will
be zero in every case except when the 0-1
select bar 1s being tested when the second"
selection should be 2.

19. OVER OR UNDER 5 INCOMING GROUP
SELECTION

Full selector terminating or Central
"B" Switchboard (terminating part) senders
may be arranged to record over or under 5
incoming group selections as an indication
as to which office 1s wanted when they are
arranged to complete calls to multi-office
terminating units., The originating or Cen-
tral "B" Switchboard (switchboard part)
sender will transmit the regular number of
pulses for incoming group selection when
one of the offices is wanted and will add 5
pulses to the normally required number of
incoming group selection pulses when the
other office of the multi-office unit is
wanted.

19,1 Full Selector Terminating Sender

The (IG5) relay and the key provide
means for testing the senders that they
will properly record the added 5 incoming
group selection pulses. With the (IGS)
key in its normal position the regular
number of pulses will be received from the
full selector sender for incoming group
selection. With the (IGS5) key operated,
when the test circuit advances for incoming
group selection the (IG5) relay operates
in parallel with the (IGl) relay when the
(IG) relay has operated. The (IG5) relay
transfers the path from the No. 1 contact
of the (1') counting relay, which is the
path that would normally operate the (0)
counting relay and thereby terminate the
selection, to the winding of the (6) count-
ing relay. The incoming group selection
pulses will therefore be continued until
the (6), (5), (4), (3) and (2) counting re-
lays are operated before the (0) counting
relay is operated to terminate the selection.
This arrangement then adds 5 additional
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pulses to whatever number of incoming group
selection pulses are required when the (IG5)
key 1s operated. When the (IGS5) key is op-
erated to "Add five" to the incoming group
selection the (OAS) key should also be op-
erated to check that the (OAB) lead is
grounded.

19.2 Central "B" Switchboard Sender Fig.
H - (LOC) and (IG5) Keys Operated

The Central "B" senders may be ar-
ranged to record over five incoming group
selection as an indication for the second
office when they are arranged to complete
calls to multi-office terminating units,

The (LOC) key operated operates the (0C)
relay in the Central "B" sender which re-
verses the battery over the "FT" and "FR"
leads operating relay (PM) in turn operat-
ing relay (PMZ? which locks. This is to -
simulate the indication fram the terminat-
ing part of the switchboard part of the
Central "B" sender that an office indication
key must be depressed by the operator. Re-
lay (PM2) operates restores the battery

over the "FT" and "FR" to its proper polar-
ity for revertive pulsing. The call will

be completed as described above.

20, REVERSAL OF BATTERY THROUGH (STP)
RELAY CONTACT - FIG. P

When relay (FT) operates in preparation
for final tens selection relay (STR) is
operated and locks to off-normal ground
reversing the battery circuit through the
contacts of the (STP) for subsequent selec-
tions to increase the life of the (STP)
relay contacts.

21. "B" SWITCHBOARD SENDER - (SWITCHBOARD
PART)

2l.1 With the (CBT), (TO) and (T0S) keys
operated the test circuit is arranged
to permit the test man to talk to the op-
erator at the "Switchboard Part" of the "B"
switchboard sender and request that any
number be keyed up. The number to be keyed
up by the operator should have been pre-
viously keyed up on the test frame. The
operation of the (T0S) key releases the (TS)
relay in the "B" switchboard sender (ter-
minating part) to restore the leads between
the "terminating" and "switchboard" parts it
of the sender to their normal condition.
The operation of the (TO) key connects the
telephone circuit of the test set to the
"p" and "R" leads to the sender, The num-
ber now passed to and keyed up by the oper-
ator will be checked in the regular manner.

21.2 With the (CBT) and (TOS) keys oper-
ated the test circuit 1s arranged to

pass a tone to the operator when relay (FO1)

operates. A pre-assigned number should

have been keyed up on the test circuit,

The operator now keys up the preassigned
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number which is checked by the test circuit
in the regular manner.

21.3 To test the relays on the working

limits of the circuits the above pro-
cedure should be followed except the (TOS)
key should be left normal (to operate the
sender (TS) relay) and the (LLR) key oper-
ated (to cut in the necessary resistance)
to build up the trunks to their working
limits.

22. DIAL PULSE TERMINATING SENDER

Dialing from Sender Frame (SST) Key
Operated

A feature 1s provided in the test
circuit for dialing from the sender frame
by means of a hand set in place of the test
frame, to permit observation of the opera-
tion of the sender as each digit is dialed,
Provision is made for dialing over a mini-
mum or maximum loop by means of (MN-D) and
(MX-D) jacks located at the sender frame.
Where it is desired to do the dialing from.
the sender frame the (SST) key should be
operated but the (ST) key should be left
normal. The (SST) key transfers the "R"
lead thru to the sender frame and closes in
part the operating circuit for the (DPD)
relay.

When the hand set is connected to
either the (MN-D) or (MX-D) jack relay (DPD)
is operated. The operation of relay (DPD)
closes the circult to operate the (ST) re-
lay, in place of the (ST) key, and closes
the "T" lead for maximum loop to the sender
frame. The test circuit will now function
as previously described. The disconnection
of the hand set fram the Jjack will function
the same as restorinﬁ the (ST) key. The re-
mote control of the "Control advance fea-
ture' applies to these sender frames as
described in paragraph 22 of Section 0102,

23. F. S. TERMINATING SENDER
Interdigital Timing Test. Fig. AZ

There i1s a feature in the sender to
time the interval of 3 to 6 seconds between
the registration of any two digits. If the
succeeding registration is not started be-
fore the expiration of this time the sender
is released. The test circuit is arranged
to test that the sender is not released too
quickly and that the sender is released
within a given time., For these tests the
test frame shall be set up for testing a
regular call,

23.1 Not Released Within a Minimum Interval
of Approximately 2 to 2-1/2 Seconds

For this test the (IDT) key shall be
operated. The test will proceed as for a
regular call until relay (FB) is operated.

The operation of relay (FB) operates relay
(IDT). The operation of relay (BS) will
now operate relay (IDS). The operation of
relay (FB!) with relay (IDT) operated lights
the (IDT) lamp. The operation of relay
(IDS); (a) closes ground to the terminating
sender timing control circuit to start the
timing in the sender, (b) closes the circuit
from the (ID) interrupter to the armature
and back contact of the (6!') relay, (c)
closes ground to the armatures of relays
(0), and (1), (d) closes ground to the arma-
tures of relays (2) to (6) and (e) closes a
circuit from the front contact on relay

(FO) to the winding of relay (IDR). The
(IDT) relay transfers the leads from the
back and front contact of relay (1!') to
give a count of four pulses from the inter-
rupter when the operation of relay (FO) op-
erates relay (IDR) which locks.

The operation of relay (IDR) opens

the locking circuit for relays (1) to (6)
and the operating circuits of relays (IDT)
and (IDS) which release but relay (IDT)
cannot release until relay (IDS) has re-
leased. The release of relay (IDT) recloses
the leads to the counting relays as set up
for (FB) selection and closes the circuit
fram relay (FB') to the (FB) lamp indicat-
ing the next selection. Relay (IDS) re-
leased; (a) opens the circuit through the
interrupter for pulsing, (b) opens the
round from the timing control circuit and
¢) recloses the circuit from the front con-
tact of relay (FO) for operating relay (FT)
at the completion of (FB) registration.
The sender now proceeds to make (FT) reg-
istration and subsequent functions as for

a regular call.

Should the sender time out falsely
and open the "S" lead, the (Cl) relay will
lock in series with the (S) relay, which
operates. The (S) relay operated, with
"VI" option, operates the ?BK) relay which
causes the test circult to block with the
(IDT) lamp lighted if timing in the test
circuit is in progress or to block with the
(FB) lamp lighted when timing is completed.

23.2 Released Within a Maximum Interval
of Approximately 7 Seconds

For this test the (IDT1l) key shall be
operated in place of the (IDT) key.

The operation of the (IDT1l) key changes
the pulsing circuit from the (ID) interrup-
ter to the (IDl1l) interrupter and the connec-
tions to the counting relays to give a count
of eight pulses of 1 second each. The op-
eration of relay (IDT) with the (IDT) key
normal; (a) locks relay (IDT), (b) closes a
circuit to operate relay (TDZS and (c)
closes a circuit in part to ground the (ADV)
to the connector circuits upon the release
of relay (Cl). The release of relay (Cl),
due to opening the "S" lead by the sender,
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closes the "ADV" lead to the connector cir-
cult causing the test circult to advance.
The release of relay (Cl) also causes the
release of relay (IDS) stopping further
pulsing.

Should the sender fail to open the "S"
lead before the operating circuit for relay
(IDR) 1is closed by relay (F0) operated,
(IDR) will, (a) operate and lock, opening
the ground circuilt to the "ADV" lead to
the connector; (b) place ground on the
sender "S" lead to hold the sender circuit
out of service. Relay (IDS) will now re-'
lease to prevent further pulsing but the
test circuit will block with relay (IDT)
operated and the (IDT) lamp lit.

On a repeat test, with the (IDT1l) key
operated, the (IDT1l) relay operates, and
when the (IDT) relay operates the (IDT2)
relay is operateds The sender is guarded
by the premature operation of relay (MGRB)
on the operation of the (RST) register
with the (IDT1) and (IDT2) relays and the
repeat key operated.

23.3 Terminating Sender Timing Control
Circuit Transfer. Fig. 9, 11 & 12

When the full selector senders are
in two groups assoclated with two termin-
ating Sender Timing Control Circuits the
(MCD) relay, Fig. 9, provides means for
connecting the proper control circuit to
Fig. AZ,

23,31 The winding of relay (MCD) is con-

nected to the contacts of those (SMO)
to (SM9) relays "WH" Option, or (0) to (9)
relays "WK" Option (Fig. 2, sheet 0102, in
the connector unit) which are associated
with senders which use the second Timing
Control Circuit. The operative ground is
obtained from front contacts of the (IDT)
or (IDT1) keys, Fig. AZ, when either of
these keys 1s operated for interdigital
timing tests.,

When senders using the first timing
control circuit are being tested, this con-
trol circuit is connected to Fig. AZ thru
back contacts of the (MCD) relay, which is
not operated.,

When senders using the second timing
control circuit are being tested, rela
(MCD) 1is operated by the (SMO) to (SM9§
relays "WH" option, or (0) to (9) relays
"WK" option, and the second timing circuit
is connected to Fig. AZ through front con-
tacts of (MCD).

2332 When the full selector senders are

in three groups associated with three
Terminating Sender Timing Control circuits
the (MCD-1) relay of Fig. 11 Sheet -0108
provides means for connecting the proper
control circult to Fig. AZ,

Page 36

‘call until relay

The winding of the (MCD-1) relay 1is
connected to the contacts of the (0) to (9)
relays of Fig. 2 Sheet -0102 which are asso-
ciated with the third timing control cir-

cuit. The operative ground is obtained from

front contacts of the (IDT) or (IDI'-1l) keys
Fig. AZ when elther of these keys are oper-
ated for Interdigital timing tests,

23.33 When the full selector senders are in
four groups associated with four ter-

minating sender timing control circuits

the (MCD-2) relay of Fig. 12 sheet -0108

provides means for connecting the control

circuilt to Fig. AZ.

The winding of the (MCD-2) relay is
connected to the contacts of the (0) to (9)
relays of Fig. 2 sheet -0102 which are asso-
ciated with the fourth timing control cir-
cuit., The operative ground is obtained
from front contacts of the (IDT) or (IDT-1)
keys Fig. AZ when elther of these keys are
operated for interdigital timing tests.

2li. REORDER - CENTRAL "B" SWITCHBOARD
SENDER. FIG. H - CLASS KEY (8)
OPERATED )

With the class key (8) operated on a
test of a Central "B" Switchboard sender .
the call will progress as for a regular

%FT) is operated. The op-

eration of relay (FT) causes the operation
of relay (RO). Relay (RO) operated re-
verses the battery over the "T" and "R"
leads to the Central "B" Sender (terminating
part) operating relay (PD) in turn operat-
ing relay (TT) which locks. This will route
the call to "Reorder". Relay (RO) also
operates relay (ROl) Fig. AG to skip the
check of the numerical digits. The call
will now be completed in the regular manner,

25. F. S. TERMINATING SENDER OVERLOAD
CONTROL FEATURE

There 1s a feature in the sender to
send back reverse battery and grounder to
the originating sender in Incoming Group
selection, when an all busy F. S. Terminat-
ing Sender condition exists for an extended
inferval of time. This reversal will release
the originating sender and it 1s intended to
relieve term. sender overload conditions by
reducing the term., sender holding time. The
test circuit can be used to test whether
this reversal is sent out during Incoming
Group Selection when an overload condition
is experienced or it can be used to test
whether the reversal is given falsely.

25.1 Term, Sender Test for Reverse Battery
and Ground During Incoming Group Se-
lection, When an Overload Condition
is Indicated by the Term. Sender Tim-
ing Control Circuit

Strict observance of the test frame
indicating lamps is necessary in order to
make this test satisfactory.
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This test should be performed during
periods of very light traffic, to eliminate
the danger of sending false overflow sig-
nals to the originating senders,

Remove the senders, to be tested,
from service by making the group busy with
an M. B. plug, in approved methods.

Block operated the associated contacts
of the term. sender timing control circuit
(OF-) and (IT-) relays, for the group of
senders made busy.

Operate the proper test frame keys
for Trunk Disconnect test, (TD) #5 key op-
erated and place the test circuit on the
first sender to be tested. Release the MB
plug while the (MGB) key is momentarily
operated, so the test circuit gains access
to the sender to be tested. During the
test, the test frame will hold the sender
group busy to service.

By observing the test circuit pro-
gress lamps, during the test, it will be
noted that the term. sender will send back
reverse battery and ground during incoming
group selection and trunk disconnect will
take place during that selection. Test
frame circult action then 1is similar as
described under Trunk Disconnect.

Should selections continue after
incoming group, such as Final Brush, Final
Tens, Final Units and the disconnect given
after Final Brush, it is an indication
that the overload control feature is not
functioning properly. The test circuit
wi1ll not block as an indication of this
fallure, therefore observance of the test
circult progress lamps is necessary. When
testing the last sender of the group,
make the group busy with the M. B. plug
and release the operated contacts on the
timing control circuit (OF-) and (IT-)
relays. Release the sender group made
busy.

25,2 F. S. Term. Sdr. Test for False
Overflow Conditions

Should the Term. Sender Timing Con-
trol Circuit cause its (OF-) and (IT-)
relays to be operated falsely, false over-
flow indications will be relayed to the
originating senders by the term. senders.
This trouble can be detected by the term.
sender test circult on a regular test call.
The test circuit will block in Incoming
Group selection after receiving the bat-
tery and ground reversal from the term.
sender, With this fallure, the term. sen-
der will have its (OF), (IF) and (IF1)
relays operated.
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CIRCUIT UNIT

- SECTION -0112

"B" SWBD. SENDER AND POSITION FINDER TEST CIRCUIT

l. PURPOSE OF CIRCUIT

l.1 This circuit in conjunction with other
units of the test frame provides means

of making tests on call distributing "B"

switchboard sender and position circuits.

2. WORKING LIMITS
2.1 None.
3., FUNCTIONS OF THIS CIRCUIT UNIT

3.01 To check the H. S, CO, D, T and R
leads and their assoclated apparatus.

3.02 To set up registration in the sender
on a 3 wire d-c key pulsing basis,

3.03 To check the reset of the register
relays.,

3.04 To provide means of testing the talk-
ing circuit of the B senders for con-
tinuity.

3.05 A means is provided to connect to any
position circuit for test.

3.06 To check the ability of the position
circuit to register a number in the
sender by means of key pulses.

3.07 To test the position disconnect fea-
ture of the position circuit.

3.08 To test "B" senders for registering
office designation from the "B" posi-
tion,.

3.09 To test the ability of the "B" posi-
tion circuit to transmit over the T
and R leads the office indication.

3.10 To make a non-operate test of the
(K3) relay in the "B" switchboard
Sender and Position Finder.

Keys

3.11 (TT) key. This key when operated

arranges the circuit for the tone
test., In this test the sender selects a
position and the order tone is passed thru
the sender to the test circuit. The test
man may also talk thru this circuit to the
operator.

3.12 (PP) Key. This key, when operated,

permits the position selector switch
to be advanced to any position by means of
the dial,

3.13 (PT) key. This key arranges the cir-
cult for testing position circuits.

3.1y (SKP) key. With this key operated

the (KP-) relays generate slow pulses
for detecting certain troubles in the sen-
der steering relays and for making non-
operate tests of the sender register mar-
ginal relay.

3.15 (TP) key. Before a position is

tested the sender to be used for
this test is routined. The operation of
the (TP) key stops the routing test then
in progress, and causes the position test
to start.

3.16 (PD) key. This key is operated to
eliminate the test of the position
disconnect feature.

3.17 (PR) key. This key is operated at
the end of a position test to release
the position circuit and the test circuit.

3.18 The (OA-0B) key. This key when op-

erated to the (0B) position causes
ground to be connected to T & R to "B"
sender and in the (0OA) position battery
will be connected to T & R.

Lamps " ~

3.19 The (CT) lamp lights while waiting
for the sender to close its talking
circuit towards the position.

3.20 The (RC) lamp lights while waiting
for the sender to recognize that
registration has been completed.

3.21 The (L) lamp lights while waiting
for the removal of battery from the
K3 lead in preparation for registration.

3022 The (RR) lamp lights during the
transmission of the first three
digits for the first time., After the reset

signal 1s sent to the sender and during
the transmission of the number the second
time the (RR) lamp is not 1lit.

3423 The (P) lamp, on test set or position
test, lights while waiting for the

position circuit to register a number in

the sender and for the sender to find a

marker. The (P) lamp also lights "if the con-

nector start key is restored without re stor-

ing the position test apparatus to normal.

3.2} The (PB) lamp lights while making
the busy test of the position.
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3.25 The (PCl) lamp lights while waiting
for the position disconnect signal
from the position over the K1 lead.

3.26 The (PD2) lamp lights while waiting

for the position disconnect signal
from the position over the tip and ring
leads.

3.27 The (TH), (H), (T) and (U) key puls-

ing progress lamps indicate which
digit the circuit 1i1s ready to send. Also
(0AB) lamp when furnished. These lamps are
particularly useful in step-by-step oper-
ation.

3.28 The (OB) lamp lights when ground is

connected to the T & R leads from the
"B" position under test and the (OA) lamp
lights when battery 1is connected.

L. CONNECTING CIRCUITS

When this circuit is listed on a key
sheet the connecting information shown
thereon is to be followed.

L.1 Crossbar "B" Swbd. Sender and Position
Finder Circuit - SD-2501L4-01.

L2 "B" Position Circuit - SD-21104-01.
4.3 Connector Circuit - SD-25159-0102.

L.y Sender Group Test Circuit -
SD-25159-0106.

L.5 Revertive Pulsing Test Circuit -
SD-25159-0108,

_Le.6 Register Check Circuit - SD-25159-01lk.

TABLE OF CONTENTS . Par, No.
Selection S
Check of S Lead 6
Check of D and CO Leads 7
Check of Registration Leads 8
Register Relays Reset 9
Registration 10

Fig. AO 10.1

Fig. AP, Non-Operate Test

%K}) Relay 10.2

Sender Register Relays - Marginal

Tests ((SKP) Key Operated) 11
Registration Completed 12
Step-by-Step Registration 13
Trunk Disconnect Test 1
Test of Order Tone Circuit 15
Position Circuit Test 16
Time Out Test 17
Registering Office Indication

Over T & R Leads 18
Office Registration from "B"

Position Circuit 19
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DESCRIPTION OF OPERATION -
5. SELECTION

When a non-central "B" sender has been
selected for test by the test circuit, the
sender group test unit grounds the "C" lead
to this circuit, operating the (C) relay.
The (C) relay operated, operates the (G{
relay and connects thru the individual leads
from the sender. Ground is supplied over
the "B" lead to operate a relay in the sen-
der circuit which transfers the six leads,
which iIn service are connected to the posi-
tion circuit to the key pulsing test cir-
cuit for the test purposes.

6. CHECK OF "S" LEAD

The "S" lead is tested for ground in
the sender group test circuit and this lead
is extended into this unit operating the
(Cl1l) relay. The (Cl) relay locks, under
control of the (C) relay. If the check of
the "S" lead does not function properly
the test circuit will block.

7. CHECK OF "D" and "CO" LEADS

The "D" lead is connected to a polar-
ized (TC) relay in the sender circuit and
when the (Cl) relay has operated, this
polarized relay is connected to the (D)
relay thru the (D) resistance. The (D)
relay operates, extinguishes the (D) lamp,
lights the (CO) lamp, connects the (CO)
relay to the "CO" lead, and locks under
control of the (C) relay. This locking
ground over the "D" lead operates the sen-
der polarized relay causing the sender to
progress with the call, When the (CO)
relay operates the (CO) lamp is extin-
guished, and the (CT) lamp is 1lit. If the
check of the "D" lead or "CO" lead does not
function properly the test circuit will
block and the (D) lamp or (CO) lamp will
remain 1lit,

8. CHECK OF REGISTRATION LEADS (SENDER
PREPARED FOR REGISTRATION)

The operation of the (CO) and (D) re-
lays lights the (CT) lamp if the (CT3)
relay has not been operated. The relay in
the sender circuit which operates over the
"B" lead causes the sender "T1", "R1", "K1",
"K2", "K3" and "H" leads to be connected
to the test circuit. The resistance bat-
tery on the "H" lead causes the double test
feature of the sender to function and close
battery to the "T1l" lead, ground to the "R1"
leadf and battery thru a marginal relay to
the "K1" lead. The (CT) relay operates
over the "K1" lead but the marginal relay
in the sender does not operate since the
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test circult imposes a non-operate test
condition. However, if the sender marginal
relay opersates falsely on this non-operate
test condition, a reorder signal will be
transmitted to the marker and the test cir-
cuit will block when checking the registra-
tion., With the (CT) relay operated a cir-
cuit is closed to operate the (CT1) relay
over the "T1" and "R1" leads. The (CT1)
relay operated, lights the (RC) lamp and
operates the (CT2) relay. The (K2) lead
should be open at this time, but if it is
closed, the (X) relay will operate, and
prevent (CT3) fram operating. The (CT2)
relay operated, operates the (CT3) relay
and connects battery thru the (A) resistance
to the "K2" lead and thru the (B) resistance
to the "K1" lead. The (CT3) relay locks,
extinguishes the (CT) lamp, lights the (K)
lamp and removes the battery from the "H"
lead.

Battery over the "K1" and "K2" leads
causes the sender to function to prepare
for registration and return battery over
the "K3" lead operating the (K) relay.

The (K) relay operated, locks and with "K"
wiring operates the (TRA) and (TR1l) relays
in series. When Fig. AP is furnished,
relays (AB) and (ABl) will be operated
first in turn operating (TRA) and (TR1)
relays. The operation of relay (ABl) lights
the (OAB) lamp. The (TR1l) relay operated,
lights the (TH) pulse progress lamp, if the
(ABl) relay is not furnished. The (TRA)
relay locks under control of the (C) relay
and operates the (TRB) and (TR2) relays in
series. The (TRB) locks and operates the
(TRC) and (TR3) relays in series. The (TRC)
relay locks and operates the (TRD) and (TRl)
relays in series. The (K1) relay then op-
erates, in turn operating the (K2) relay.

The (K2) relay connects ground to the
armature of the (KPl) relay. If the (SKP)
key is normal, this causes the relay inter-
rupter circult, which is composed of the
(KP1l) to (KP6) relays, to start pulsing.

If the (SKP) key is operated, the secondary
winding of the (SKPl) relay has previously
been connected to ground by the operation
of the (G) relay, so that pulsing cannot
begin at this time since the (KPl) relay is
operated to hold its #lj contact closed un-
til this ground is removed. The (K2) rela?
also removes battery from the "K1" and "K2"
leads causing the sender to function to re-
move battery from the "K3" lead. The re-
moval of battery from the "K3" lead releases
the (K) relay. With the (K) relay released
and the (K1) relay operated the (K3) relay
operates and closes thru the "K1", "K2" and
'K3" leads to the numerical register keys.
The (K3) relay operated, extinguishes the
(K) lamp and lights the (RR) lamp. If the
check of the "K" leads fails to function
properly the test circuit will block and
the (K) lamp will be lighted. If the (SKP)
key 1s operated, the (K3) relay also removes

the %round from the secondary winding of
the (KP1l) causing the relay interrupter
circuit to start pulsing.

9. REGISTER RELAYS RESET

The register relays in the sender cir-
cuit are under control of the relay inter-
rupter circuit, the (TR1l) to (TRL4) relays,
and the numerical register keys in the
test circuit. Before operating the (ST)
key of the test circuit, the numerical
keys corresponding to the number with which
it 1s desired to test the sender shall be
depressed. The (TR1l) to (TRL) relays, re-
leasing one-by-one after each digit, switch
the transmitting leads from one set of
numerical keys to the next. . The purpose
of the relay interrupter circuit ?KPI) to
(KP6) relays is to provide a definite
closed period for operating the register
relays in the sender.

Ground is supplied thru the front con-
tacts of the (G) relay to the (L) resist-
ance and to the windings of the (KPl) relay.
This causes the operation of the (KPl) re-
lay. When the (KP1l) front contact closes,
the (KPl) relay releases, and the opening
of the front contact starts the (KPl) to
operate again. The operation of this relay
is delayed due to the fact that the con-
denser (KP) must be charged by a current
flowing thru the (KPl) secondary winding
before the relay can operate. This con-
denser charging current in the secondary
winding is in the direction to prevent the
relay operation, and therefore the relay
will not operate until the charging current
has been sufficiently reduced, so that the
primary ampere turns are greater than the
secondary. The release of the (KPl) re-
lay 1s delayed in a similar manner due to
the (KP) condenser discharging thru the
secondary winding. The characteristics of
the (KPl) relay and associated condenser
and resistances are such that the relay
contact furnished pulses of approximately
050 sec. closed and .04O0 sec. open, when
the (SKP) key is normal and approx. .250
sec, closed and .250 sec. open with the
(SKP) key operated. The slower key pulses
are used to detect certain troubles in the
sender steering relays and making non-op- -
erate tests of the sender register marginal
relays. The (KP2), (KP3) and (KPL) relays
repeat the pulses supplied by the (KP1l)
contact for the purpose described below.

When the (KP4) relay closes its con-
tact, ground is supplied to operate the
(KPS) relay under control of the (TR4) and
(K3) relays ann when the (KPL) relay re-
leases the (KP6) relay 1s operated. The
(KP5) and (KP6) relays lock up under con-
trol of the (TRL4) relay and their purpose is
to absorb the first pulse of the relay in-
terrupter so that the first pulse supplied
to the sender register relays will be of
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full duration. The (KP6) relay operated
closes battery to the contacts of the (KP2)
and (KP3) relays and also extends the cir-
cuit fraom the (KPL4) relay contact to the
inner end of the winding of the (TR1l) relay
or relay (ABl) if Fig. AP is furnished.

The contacts of the %KPZ), (KP3), and (KPL)
relays make and break simultaneously. When
(KP2) and (KP3) relay contacts closed, bat-
tery is connected thru the front contacts
of the (TRL), (TR3), (TR2) and (TR1l) relays
and thru the operated thousands numerical
key to leads K1, K2 or K3 to the sender cir-
cuit for operating the sender register re-
lays for thousands registration. Fig. AO;
The (KPL4) relay contact closing, connects
ground to the inner end of the winding of
the (TR1) relay which holds this relay op-
erated but shunts the (TRA) relay and it
releases., When the (KPL4) relay contact
opens the (TR1l) relay also releases. Fig.
AP; The (KP4) relay contact closing, con-
nects ground to the inner end of the winding
of the (ABl) relay which holds this relay
operated but shunts the (AB) relay and it
releases. When the (KPlL) relay contact
opens the (ABl) relay also releases. The
release of relay (ABl) (a) recloses the
"TH" and "TH1" leads to the (TR1l) relay,
(b) transfers the pulse lead to the inner
winding terminal of relay (TRl), (c) ex-
tinguishes the (OAB) lamp and lights the
(TH) lamp. Unless the (0A) or (LB) key, if
furnished, 1s operated as described in para-
graph 18 the (AB) and (ABl) relays perform
no useful function at this time. The next
operation of relay (KPL) will connect ground
to the inner end of the winding of the (TR1)
relay and the call will progress as above
for Fig. AO. The (TR1l) relay released
transfers the register leads for hundreds
registration, extinguishes the (TH) lamp,
and lights the (H) lamp. Hundreds regis-
tration 1is accomplished in the same manner
as thousands registration just described
except that battery is connected thru the
hundreds key to the "K1", "K2" and "K3"
leads. The (KPL) relay contacts closing
for hundreds registration shunt and release
the (TRB) relay and when the contact opens
it releases the (TR2) relay. The (TR2)
relay transfers the register leads for tens
registration extinguishes the (H) lamp, and
lights the (T) lamp. Tens registration is
accomplished in the same manner as thou-
sands and hundreds registration except that
battery is placed on the "K-" leads thru
the tens key and the (TRC) and (TR3) relays
are released as were the (TRB) and (TR2)
relays. On the next closure of the (KPlL)
relay contacts the (TRD) relay is shunted
and released, and when the (KPlL) relay con-
tacts open the (TRL) relay is released.
When the (KP3) relay contacts close with
the (TR3) relay released, the (RR) relay is
operated., This closure of the (KP2) and
(KP3) relays does not, therefore, make unit
registration and thereby camplete the reg-
istration in the sender, but instead is
used to prepare the test circuit to release
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the sender register relays which have been
operated, The (RR) relay operated, releases
the (K1), (K2) and (K3) relays and operates
the (RR1) relay which locks and opens the
operating circuit of the (RR) relay causing
it to release. The (RRl) relay operated,
extinguishes the (RR) lamp and closes a
circuit for the (TC) lamp under control of
the (K3) relay. The (KZ? relay released
closes a circuilt from battery thru resis-
tance to the "K1" and "K2" leads. This
causes the sender to function and release
the register relays that were operated dur-
ing the registration just described. When
the sender relays have released and the
sender 1is again ready for registration bat-
tery thru a resistance is again connected
to the "K3" lead from the sender. This
operates the (K) relay. With the (K) relay
operated, a circuit is again closed for
operating the (AB) and (ABl), if furnished,
(TRA), (TR1l), (TRB)and (TR2) etc. relays
and the (K1) and (K2) relays then operate
as previously described. The (K2) relay
operated removes the battery from the "K1"
and "K2" leads causing the sender to func-
tion and remove battery from the "K3" lead
releasing the (K) relay. With the (K) re-
lay released and the (K1) relay operated
the (K3) relay is again operated which
closes thru the "K1", "K2" and "K3" lead to
the numerical register keys. The test cir-
cult is now in the same condition as it was
at the start of the "Register Relays Reset"
test except that the (RR1) relay is locked
operateds The test circuit and sender are
now ready for registration.

10. REGISTRATION
10.1 Fig. AO

Registration takes place as described
in the previous paragraph. All four digits
are registered this time, (TRL) relay re-
leasing as the transmission of the units
digit 1s completed. The release of the
(TRL) relay stops the interrupter relays.

10.2 Fig. AP. Non-operate Test (K3)
Relay

Registration takes place as described
in the previous paragraph except that when
relay (KP3) is operated with relays (ABl)
and (RR1) operated, ((0B) key if furnished
is non-operated) battery will be connected
through resistances (AE) and (AF) to the
"K3" lead giving a non-operate current to
the (K3) relay in the sender. The call
should proceed in the usual manner but 1if
the (K3) relay should operate falsely on
this current the sender would record a "5"
on the thousands register and advance for
hundreds registration prematurely. The
test circuit will now proceed with the
registration of the four digits releasing
relay (TRY4) as the transmission of the
units digit is completed. The release of
the (TRL) relay stops the interrupter
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relays. With any button other than a "5"

operated on the thousands key the register
check circuit would block with the No. 5
lamp 1it for check of the thousands digit.
When the (0B) key is operated this test is
ineffective as the test circuit will apply

ground in place of battery to the "K3" lead.

11, SENDER REGISTER RELAYS - MARGINAL
TESTS ((SKP) KEY OPERATED)

The sender register relays are tested
to insure meeting their operate and non-
operate conditions imposed in service. The
operation of the numerical kegs (0) to (L4)
inclusive, and keys (6) and (8), imposes
operate test conditions on the sender reg-
ister relays. The number (9) numerical
keys when operated impose non-operate test
conditions on the sender marginal relays.
These non-operate tests should be made with
slow key pulses (SKP) key operated. The
number (7) key imposes an operate test con-
dition of the (K3) relay on its secondary
winding, and the number (5) key imposes an
operate test of the (K3) relay on its pri-
mary winding.

12. REGISTRATION COMPLETED

When registration has been campleted
the sender functions to open the "T" and
"R" leads releasing the (CT1l) relay, which
extinguishes the (RC) lamp.

13. STEP-BY-STEP REGISTRATION

In order to aid in locating troubles
the pulses may be transmitted to the sender
one at a time under control of a key. The
(SS) key in the revertive pulsing circuit
is operated which grounds the "SS" lead and
operates the (KS) relay. This opens the
circuit of the (KP2) and (KP3) relay con-
tacts, prevents the (KP-) relays fram puls-
ing, and closes the path of the (KA) relay
to the revertive pulsing circuit. Each
operation of the (AV) key in the revertive
pulsing circuit grounds the "AV" lead, op-
erating the (KA) relay which closes the

circuit ordinarily closed by the interrupter

relays. In this manner a pulse is trans-
mitted and the (TRA) and (TR1l) relays func-
tion as on regular interrupter pulsing.

The (TRB), (TR2), (TRC), etc. relays are
operated in this manner as they are on
regular pulsing. Remote control jacks
located at the sender frames may be used
instead of the test frame key for operating
the (KA) relay. A 32A test set is used for
this purpose, using the key which shorts
the sleeve to the tip.

14, TRUNK DISCONNECT TEST

This is a feature in the sender cir-
cuit which functions to restore the circuit
to normal in case a premature disconnect
signal 1s received from the trumk circuit.

When this feature is to be tested the #5
class key of the connector circuit is
operated which supplies ound over the
"TD" lead operating the (TDl) relay. When
the (Cl) relay operates the "D" lead is
closed from the connector circuit thru the
front contacts of the (TD1l) relay to the
winding of the (TD) relay. The (TD) relay
operates under this condition but the dif-
ferential relay in the sender does not op-
erate. The (TD) operates and locks and
the locking ground is supplied to the "D"
lead which causes the sender differential
relay to operate, The (TD) relay operated
also causes the (TD1l) relay to release,
The (TD1l) relay is slow release in order
to allow sufficient time for the sender
relays to function. The (TDl) relay re-
leased, connects the "D" lead to relay
(TD3), the sender differential relay re-
leases and the sender then functions to
restore to normal, The sender opens the
"S" lead which causes the (Cl) relay to
release, Ground thru the front contacts
of the (TD) relay and back contacts of the
(C1) relay is supplied over the "ADV" lead
to the connector circuit causing the test
circuit to advance. If the premature. dis-
connect feature of the sender fails to
function properly the "S" lead will not be
opened by the time the (TD2) relay has re-
leased. The (TD2) relay released, fur-
nishes a locking circuit for the (Cl) re-
lay. With the %Cl) relay locked under
this condition the test circuit will block
and the (D) lamp will remain 1lit. If the
sender fails to remove ground fram the "D"
lead, the (TD3) relay will operate and
lock opening the "ADV" lead and blocking
the test circuit with the (D) lamp lit.
Precautions outlined in section 0102 under
"Trunk Disconnect Test" should be observed.

15. TEST OF ORDER TONE CIRCUIT

When it is desired to check the order
tone circuit and transmission circuit of
the, sender; the (TT) key is operated which
allows the sender circuit to function and
pick an idle occupied position circuit,
The (TT) key also operates the (TP) relay
lighting the (P) lamp. The "T" and "R"
leads which in service are extended to the
trunk circuit are connected to the tele-
phone circuit of the test circuit. This
enables the test man to check the quality
of the order tone and transmission.

With the test circuit in this condi-
tion the test man may request the "B"
operator to operate keys or perform any
function which she normally does on a
regular service call. The operation of
the (PD) key of the position may be used
to test the reorder feature of the sender,
The numerical keys in the test circuit
should be operated corresponding to the
number keyed at the position. If the
position (PD) is to be operated, the No. 5
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key should be operated in the test circuit
for those digits not transmitted from the
position. Also the (RO) key should be op-
erated to check the reorder feature of the
sender. The (PTS) key should also be oper-
ated to pass terminating senders, when Fig.
1D is furnished.

16, POSITION CIRCUIT TEST

When it 1s desired to test a position
circuit the test is made by two test men,
one located at the "B" position to be test-
and the other at the test frame. The "B"
position circuits are tested by the test

circuit in connection with a sender circuit.

For this reason a sender should be selected
and then, with the (REP) key operated,
routined to assure satisfactory operation.
After the sender has been routined, the
(TP) key 1is operated. This key may be op-
erated as the test circuit 1s progressing
in its routine test of the senders. If
the (TP) key is operated before the (CT2)
relay operates, then the next operation of
the (CT1l) relay operates relay (TP). How-
ever, 1f the (TP) key is operated after
the (CT2) relay operates the routine test
in progress is completed and a new test
started. During this new test the opera-
tion of the (CTl) operates relay (TP?.

The (TP) relay when operated, connects the
"K1", "K2" and "K3" leads from the sender
to the position test circuit for use in
numerical registration from the position
circuit under test. The position circuit
to be tested is connected to the test cir-
cuit through the (S) 206AU selector. The
(PP) key is operated and the (S) selector
stepped to the desired position circuit.
When the (PP) key is operated and the dial
is moved off normal, a circuit 1s closed
from ground on the (PP) key to operate the
(DO) relay through the pulsing contacts of
the dial. The (DO) relay operated ener-
glzes the selector magnet and when the
dial pulsing contacts break the (DO) relay
releases, releasing the selector magnet,
thus stepping the selector one position
for each opening and closure of the dial.
When the desired position has been reached,
the (PP) key is released and the (PT) key
is operated. The test man at the position
then plugs a telephone set into the re%u-
lar telephone jacks of the selected "B
position. The (PT) key operated also op-
erates the (PT) relay which connects bat-
tery and ground thru the winding of the
(PT1) relay to 270 ohm battery over the
"H" lead to the position circuit. This
causes the (PT1l) relay to operate to 270
ohms battery over the "H" lead.

The (PT1l) relay will not operate if the
resistance to battery over the "H" lead is
greater than approx. 350 ohms or if the
270 ohms battery is shumted by a false

round to approx. 100 ohms or less. The
PT1) relay operated operates the (PT2)
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relay. The (PT2) relay operated, closes
battery through the winding of the (PD)
relay to the "K1" lead of the position
circuit, This causes a relay in the po-
sition circuilt to operate and the (LK?
lamp at the position to flash. The man at
the "B" position observing the flashing
lamp depresses the (PD) key at the posi-
tion. This causes the (PD) relay in the
test circuit to operate which operates the
(PD1) relay, extinguishing the (PD1l) lamp.
When the (PD) key at the position is re-
leased the (PD2) relay operates in series
with the (PD1l) relay and both relays hold
through the front contact of the (PDl) re-
lay. The (PD2) relay operated connects
transmission battery and ground to the "T"
and "R" leads of the position circuit.
This operates the (T) relay in the posi-
tion circuit which lights the (S) lamp at
the position and also causes the position
circuit to function and transmit order
tones over the "T" and "R" leads after
which the circult for transmitting speech
is established between the "B" position
and the test circuit. The (T) relay in
the position circuit operating also causes
battery to be removed from the "H" lead.
This releases the (PTl) relay. The "B"
position will appear busy to any hunting
selector however even though battery and
ground thru the windings of the (PT1)
relay remain connected to the "H" lead.
With the "S" lamp lighted at the position
the test man again depresses the (PD) key
at the position. The (PD) key operates
with "G" wiring the (DS) relay in the test
circuit which operates the (TR) relay.

The (TR) relay operated, extinguishes the
(PD2) lamp and connects the K1, K2, K3
lead from the position circuit thru the
test circult to the K1, K2, and K3 lead
respectively, of the sender circuit. In-
stead of operating the position circuit
(PD) key the second time the test man may
remove the operator'!s plug momentarily to
test the ability of the position to send a
PD signal in this manner. The circult op-
eration in the sender test circuit 1s the
same in either case. The position circuit
and sender circuit then function and pre-
pare for registration and when ready, the
(S) lamp at the position is extinguished.
The test man at the position can then pro-
ceed to key up on the position numerical
keys any number that the test man at the
test frame has keyed up on the test cir-
cuit numerical keys. At any time before
the units digit 1s pulsed, the position
(RS) key may be operated to test this fea-
ture. When the last digit has been recor-
ded by the sender and the key released,
the sender circuit functions and opens the
"P" and "R" leads. The test circuit and
sender circuit then functions to advance
to normal after a check has been made of
the registration. It should be noted that
once a sender has been seized its time out
circuit starts to function and will sound

AL
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its minor alarmm in 30 to 60 seconds which
means that all the digits should be keyed
in less than this time. If the (REP) key

is operated the test is repeated. The test
circuit will advance and prepare for regis-
tration in comnection with the position cir-
cuit. Another position circuit may be se-
lected and tested or the same one retested.
To release the position circuit the (PR)
key in the test circuit is operated. This
opens the "T" lead releasing the (T) relay
in the position circuit which returns to
normal and reconnects 270 ohms battery to
the "H" lead. The (PR) key operated also
releases the (PD1l), (PD2), (TR) and (PT2)
relays in the test circuit. With these re-
lays released and battery again connected
to the "H" lead the (PT1l) relay reoperates
and the test circuit and position circuit
continue to function as previously described
when the (PR) key is released. On subse-
quent tests of the position circuit the

(PD) key in the test circuit may be operated
in order to eliminate the operation of the
(PD) key in the position circuit. When the
(PT1) relay operates with the (PD) key op-
erated the (PDl), (PD2) and (TR) relays
operate and the test circuit functions with-
out operating the position circuit (PD) key.

17 TIME OUT TEST

With class key No. 6 (TA) and (PTS)
keys operated, and (APB) key normal, insert
a plug in the hold sender jack. On this
test the minor alarm will be sounded and
the other members of the maintenance force
should be advised accordingly. The (TM)
relay will be operated from the No. 6 class
key. The (KS) relay is operated which pre-
vents sending key pulses to register a num-
ber in the sender. The (TH) lamp in the
test circuit lights and the sender should
start time out and in 28 to 58 seconds
should cause the test circuit (CO) lamp
and sender (TL) lamp to light. The time
from the lighting of the (TH) lamp to where
the (CO) lamp lights 1is the time out period
of the sender and measured with a stop
watch should be between 28 and 58 seconds.
Five to 10 seconds after the (CO) lamp
lights the minor alarm should sound. The
(MGB) key is then operated to prevent in-
terfering with service when the sender
circult is subsequently released with the
test circult attacheds The hold plug is
then removed from the jack and the (TL)
lamp should be extinguished and the alarm
silenced. The test circuit (S) lamp should
then light. The (AV) key should then be
momentarily operated to cause the test
circuit to advance for starting test of
the next sender or the same sender if the
(REP) key is operated. When the (REP) key
i1s operated the (AV) key should be held
operated until the test circuit advances
for the next test. Since the operation of
the (MGB) key makes the sender group busy
the (AV) key should be ope rated without
undue delay.

18. REGISTERING OFFICE INDICATION OVER "T"
AND "R" LEADS A

18.1 The (0A-OB) key and (AB) and (ABl)
relays unless Fig. AP is furnished'
and associated wiring and the double wound
(CT1) relays will be installed where any of
the "B" senders to be tested receive an: .
office indication over the "T" and "R":
leads from the "B" position circuits. “See
section -0106 par. 10 and section -011k.
par. 3.60 ;
18.2 The signal that the "B" sender re-
ceives over the "T" and "R" leads
from the position circuit is resistance
battery or resistance ground. There are
in the "B" sender two polarized differen-
tially connected relays in series with the
"T" and "R" leads. One of these relays
operates when ground is connected to the
"I and "R" leads and the other relay op-
erates when battery 1s connected. These
relays in turn cause other relays to oper-
ate and thereby the office indication;is
registered in the sender circuit from; keys
in the position circuit. In order to'test
this feature of the sender the (OA) or (OB)
key will be operated. This will cause the
(AB) and (ABl) relays to be operated. be-
fore the (TRA) and (TR1l) relays operate as
is described under registration.  The test
circuit will, after these relays operate,
progress in a normal manner as: has been
described until the (KP5) and (KP6) relays
have operated. The next operation of the
(KP2) relay which normally transmits the
"TH" digit to the "B" sender will instead
cause either resistance battery or resis-
tance ground to be connected to the mid-
point of the primary and secondary wind-
ings of the (CT1l) relay. The (CTl) relay
is operated over the "T" and "R" leads from
the "B" sender and therefore the connection
of resistance battery or ground to its
windings will cause one of the polarized
relays in the "B" sender to operate as. fram
the operation of one of the office keys in
the position circuit., The (KP2) relay re-
mains operated for a definite time as has
been described and the resistance in series
with the battery or ground to the "T" and
"R" lead is such as to impose a severe op-
erating condition on the sender polarized
relays. The (KP4) relay ggerates with the
(KP2) and (KP3) relays. ® (KP&) relay
shunts the (AB) relay winding andiit re-
leases and then when the (KPlj) relay re-
leases the (ABl) releases. he LABI) re-
lay transfers the circuits from:the (KP2)
and (KP3) relays contact for registering
the thousands digit under control:of the
(TR1) relay as 1s described under: registra-
tion. i 3 !
18.3 The "B" senders may be arranged to
tranamit a signal overithe "K2" lead
to the "B" position when it #s expected
that the "B" operator set up on a key at
her position the designation of the office
desired when the senders are arranged for
the campletion of calls to multi-office
units., L8
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18.4 To test the senders for properly

: transmitting the signal over the "K2"
lead optional "L" wiring and apparatus in
this section and in section 0106 will be
provided.

18.5 With the (LOC) key -0106 operated

the "K2"lead is connected to the wind-
ing of the (KG) relay in place of the (X)
relay. Also the "K1" lead is opened and the
(CT) relay can not operate until the (KG)
relay has operated which it will if the
sender connects ground to the "K2" lead as
it should. If the (KG) relay does not op-
erate then the (CT) relay will fail to be
operated and the test circult will block.
Otherwise the operation of the (KG) relay
fram ground on the "K2" lead closes the path
for operating the (CT) relay and the test
circuilt proceeds as has been outlined.

19, OFFICE REGISTRATION FROM "B" POSITION
CIRCUIT - (TP) AND (PD) KEYS NORMAL

19.1 The "B" position circuits may be ar-
ranged to transmit a signal over the
"T" and "R" leads to the "B" senders as to
which office 1s wanted when the senders
are arranged to complete calls to multi-
office units. This signal from the position
circuit consists of connecting either bat-
tery or ground to the "T" and "R" leads
from the Position circuit. In order to
test the "B" positions for the proper trans-
mission of the office indication over the
"' and "R" leads optional "H" wiring and
apparatus will be furnished and also the
double wound (CT1l) relay which is optional
"B" apparatus. When the "B" position cir-
cuit has been connected as 1s described
under position circuit test the test man at
the test frame will ask that one of the
office keys in the position circuit be op-
erated. The key that connects resistance
ground to the "T" and "R" leads will cause
the (OBP) relay in the test circuit to be
operated. The key that connects battery to
the "T" and "R" leads will cause the (OAP)
relay to be operated. The (OAP) relay will
operate the (0A) relay and then when the
(OAP) relay has released, the (OP) relay
operates in series with the (0OA) relay and
the two relays hold to ground. The (0A)
relay lights the (OA) lamp as an indication
that the office indication was properly
transmitted from the office key. The (OBP)
relay operating from ground on the "T" and
"R" leads will operate the (0B) relay and
then when the key is released the (OP) re-
lay operates in series with the (0B) relay
and they lock to ground. The (0OB) relay
lights the (0B) lamp as an indication that
the key caused the proper registration in
the test circuit. The (OBP) relay may also
be operated when the position disconnect
key in the position circuilt 1s operated
because this key also connects ground to
the "T" and "R" leads. With the test cir-
cuit (PD) key normal, one or the other of
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the office keys or the position disconnect
key must be operated in the sition cir-
cuit. The operation of the TgD) key in the
test circuit, however, eliminates the ne-
cessity of operating these keys in the po-
sition circuit as has been described under
position circuit test.

19.2 Instead of operating the office keys

as just outlined it may be desirable
to test the "B" position circuit for trana-
mitting two ground pulses to the "T" and
"R" leads when the position is vacated. To
make this test, after the "B" pogsition has
been seized by the test circuit, battery
over the "K1" lead causes a flashing lamp
at the "B" position and the test man will
operate the (PD) key at the position. This
will cause the test circult fPDl) lamp to
be extingulished as has been explained. The
test man at the "B" position will then re-
move the operator!s telephone set plug from
the jack as though the position were va-
cated. This causes two pulses of ground to
be connected to the "T" and "R" leads to
the test circuit, The first of these pulses
operates the (OBP) and (OB) relays and when
the pulse ends the (OP) relay is operated
as has been explained. The second ground
pulse again operates the (0OBP) relay and
with (TP) key normal, as it will be for
this test the (OA) lamp is lighted. The
first pulse operates the (OB) relay light-
ing the (OB) lamp. The telephone plug
should therefore be left out of the jack
long enough for the test man at the test
circuit to observe these lamps. It should
then be reinserted, at which time the (0A)
and (OB) lamps may be extinguished. The
test circuit (PR) key should then be oper-
ated. When the (PR) key is released the
"B" position is again seized and a lamp at
the position again flashes as has been ex-
plained and the tests outlined can be re-
peated if desired, otherwise the test cir-
cuit (PD) and (TP) key should now be
operated. The (PD) key operates the (PDl),
(PD2) and (OP) relays. The (TP) key trans-
fers the path, from the front contact of
the (OP) relay, that lighted the (0OA) lamp,
to the windings of the (CT1l) relay and also
operates the (TP) relay. The (TP) relay
closes the "K1", "K2" and "K3" leads from
the position circuit thru the test circuilt
to the sender for registering in the sender
the numerical digits as keyed at the "B"
position c¢ircuit as has been outlined under
"Position Circuit Test."

19.3 The (OP) relay operated, operates the
(PD2) relay, transferring the "K1",
"K2" and "K3" leads fram the position cir-
cuit through to the "B" sender. The (OP)
relay operated also closes a path from the
midpoint of the primary and secondary wind-
ings of the (CT1l) relay to the contacts of
the (OAP) and (O0BP) relays. This is for
the purpose of relaying the signals from
the office keys in the "B" position circuit
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under test through the test circult to the
"B" sender and registering the office in-
dication in the "B" sender. One of the
office keys in the "B" position should
therefore be operated after the (PD2) re-
lay has operated, connecting the position
circult through to the sender if the sen-
der requires an office indication from the
"B" position. The (OAP) or (OBP) relay
willl operate from the office key in the
position circuit and the (OAP) relay con-
nects resistance battery to the midpoint
of the wfdings of the (CTl) relay and
thus to the "T" and "R" leads to the sen-
der while the (OBP) relay connects resis-
tance ground to the windings of the (CT1)
relay.

19.L4 The "B" position circuits may be

arranged for both l and 5 digit op-
eration in which case they require a sig-
nal over the "K2" lead from the sender
when 5 digits are to be set up by the op-
erator. The signal over the "K2" lead
causes a lamp at the "B" position to light
and the position circuit to transmit a
tandem order tone. Otherwise the lamp will
not light and non-tandem order tone will
be transmitted.

19.5 To test that the "B" position cir-

cuits will properly function under
the above conditions optional "L" wiring
and apparatus in this section and in sec-
tion 0106 will be furnished.

19.6 With the (LOC) key - section 0106 -

operated when the (PDl) relay oper-
ates as explained under "Position Circuit
Test" ground will be connected to the "K2"
lead to the position circuit under con-
trol of the (OP) relay. The (OP) relay
will operate either after the office key
has been operated and released at the "B"
position or when the (PT1l) relay releases
after having operated the (PT2) relay with
the (PD) key operated. In either event
the (OP) relay removes the ground from the
"K2" lead to the "B" position. With the
(LOC) key - 0106 - operated the "K2" lead
will be grounded and the. "B" position
should function as outlined above. In
this case the desired office key at the
"B" position must be operated. The par-
ticular key to be operated depends upon
which position the (0OAB) key -0112 - is
placed. The operation of the "B" position
office key causes the operation of the
office relay in the "B" sender as out-
lined above. See Section 0106 Par. 10 and
Section 011l Par. 3.6.
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CIRCUIT UNIT - SECTION -0114
REGISTER CHECK CIRCUIT

1. PURPOSE OF CIRCUIT

This circuit is used in conjunction with
other units of the test circuilt to record
and check the information which the sender
transmits to the marker circuit.

2. WORKING LIMITS
None.
3. FUNCTIONS OF THE CIRCUIT UNIT

3.1 To check that the sender has selected
a marker,

3.2 To record the information that is
passed by the sender to the marker,

3.3 To release the marker after the record
has been made.

3.4 To check the registration against the
setting of the numerical keys, the
frame keys, and the (RO) key. Also the of-

fice indication over the "OAB" lead.

Keys

3.5 (RO) key. This key is operated when

a reorder test 1s made to permit check
of the signal on the (RO) lead from the sen-
der to the marker. When the (FKP) or (TFD)
(section -0116 or -0118) is operated relay
(RO1) Fig. AG will be operated.

3.6 (OAB) key optional. This key should
be left in its normal position when it
is expected that the sender will connect

the "CK3" lead to the "OAB" lead to the

marker. The (OAB) key should be operated

when it 1s expected that the sender connects
ground to the "OAB" lead to the marker. The
following 1s a list of the conditions where
the (0OAB) key should be operated or left
normal as indicated.

(OAB) key Sender Condition

Grd. on Link "OB"
Lead and normal
"IG" Sel.

L L L Grd. on Link "OA"
Lead and over 5
"IG" Sel.

Grd. on Link "OB"
Lead and Over 5
"IG" Sel.

L u L Grd. on Link "OA"

Lead and Normal
"IG" Sel.

Non-central Grd. on Link "0OB"

"B" Swbd. Lead

Operated Full Sel.

Normal Full Sel.

Operated

N

A

(0OAB) key Sender Condition
Normal Non-central Grd. on Link "OA"
"B" Swbd. Lead
Non-central Grd. on Link "oC"
"B" Swbd. Lead
Grd. on "B"
Pos. T and R
Normal Non-central Grd. on Link "OC"
"B" Swbd. Lead
Bat, on "B"
Pos. T and R
Non-central No Grd. on Link
"B" Swbd. Lead,
All Corm. Grd. on "B" Pos.
Trks. T and R
Normal Non-central No Grd. on Link
"B" Swbd. Lead,
All Comm, Bat. on "B"
Trks. Pos. T and R
MF Pulsing Grd. on Link "OB"
Lead
Normal u L Grd. on Link "OA"
Lead
Operated N L Grd. on Link "OC"
Lead, and a "B"
"office Identi-
fication" digit
keyed
Normal " " Grd. on Link "oC"
Lead and an "A"
"Office Identi-
. - fication"digit
> ' keyed
Operated "B" Swbd. Grd. on Link "OB"
(Term. Part) Lead
Normal L W Grd. on Link "0A"
Lead
. W Grd. on Link "OC"
Lead and over 5
"IG" sel.
Normal "B" Swbd., Grd. on Link "OC"
(Term. Part) Lead and Normal
¢ "IG" Sel.
Dial Pulse Grd. on Link "OB"
Term, Lead
Normal U Grd. on Link "O0A"
Lead
Grd. on Link "OC"
Lead & "B" Of-
fice Code" dig-
it is dialed
Normal Dial Pulse Grd. on Link "OC"
Term Lead & an "A"
"office Code"
digit is dialed

Operated

Operated

Operated

Operated

Operated

Operated L

Lamps

3.7 The register check progress lamps are
used to indicate which digit is being

ssokedy, Togss lmes axe (1), () (B))°
lamp uhen furnished.
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3.8 (TRL) lamp. This lamp lights on

trouble rel ease tests from the end of
the first connection between a marker and
test circuit, to the end of the second
connection, It 1s used to indicate whether
or not a second marker is seized.

L. CONNECTING CIRCUITS

When this circuit is listed on a key-
sheet the connecting information shown there-
on is to be followed.

L.l Crossbar Terminating Marker Circuit -
SD-25283-01.,

.2 Connector Circuit - SD-25159-0102,

4«3 Sender Group Test Circuit -
SD-25159-0106.

k.4 Revertive Pulsing Test Circuit

SD-25159-0108,

L5 "B" Switchboard Sender and Position
Finder Test Circuit SD-25159-0112,

L6 "B" Switchboard Sender and Position
Finder and Multi-Frequency Pulsing
Test Circuit SD-25159-0116.

4.7 Multi-frequency Pulsing Test Circuit
SD-25159-0118.

TABLE OF CONTENTS Par. No.
Seizure S
Connection to Marker 6
Registration i
Checking the Thousands Digit 8
Checking Other Digits of the

Numerical Code 9
Checking the Frame Registration 10
Checking Reorder 11 =
Checking Office Indication 12
Release 13
Trouble Release 1L

DESCRIPTION OF OPERATION
S. SEIZURE

When the revertive pulsing or key puls-
ing circuit is seized, ground is connected
over the "C" lead to this circuit, operat-
ing the (C) relay. The (C) relay operated,
operates the (G) relay, connects ground
over the "GC" lead to the connector circuit,
furnishes locking ground for the relays of
this circuit, and operates the (CKG) relay
which supplies ground to the "CK" leads and
also operates relays (CKl), (CK2) and (CK3).

6. CONNECTION TO MARKER

Each marker has a multi-contact relay
for connection to the test circuit and a
means is provided for operating the multi-
contact relay in that marker which is selec-
ted by the sender under test. The operating
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circuit for the multi-contact relay is as
follows. Ground is supplied from the (C)
relay of this circuit to the "GC" lead to
the connector circuit, The connector cir-
cuit is one of the units of the test cir-
cuit and it functions to connect the
grounded "GC" lead to a contact on the mul-
ti-contact relay of the Marker Connector
which is associated with the sender under
test., When the mumerical code has been ’
registered in the sender under test, the
sender causes this marker connector to
select a Marker, and the ground on the "GC"
lead is extended thru a contact on the mar-
ker connector multi-contact relay corres-
ponding to the Marker selected, operating
the multi-contact relay of the Marker seized
by the sender under test. This operated
multi-contact relay connects all of the re-
ceiving leads of that marker to register
relays in this circuit, and informs the
marker that the call is a sender test call,
and therefore, the marker must not function
to set up the incoming and line choice
switches.

Ground is supplied from the marker thru
the Marker Connector and the test circuit
connector to the "FC" lead, operating the
(FC) relay. This operates relay (FCl)
which locks.

T REGISTRATION

Certain of the receiving leads are
grounded by the sender and the remaining
receiving leads are grounded thru contacts
in the sender by means of ground supplied
over the "CK1", "CK2" and "CK3" leads.

The register relays of the test circuit are
in multiple with the register relays of the
marker., Therefore, all register relays of
both the marker and the test circult are op-
erateds A circult thru the front contacts
of all of the register relays and the (CKl)
(CK2) and (CK3) relays operates the (CKl)
relay. The (CKL) relay operated, locks to
ground on the "CKG" lead, and releases the
(CKG) relay. This same checking procedure
takes place in the Marker Circuilt and when
the Marker and test circuit have functioned
to operate their respective (CKL) relays,
ground is removed from the "CK1l", "CK2" and
"CK3" leads causing the release of all reg-
ister relays not held operated by grounds
supplied over the receiving leads by the =
sender under test., With the (CKL) relay
operated and the rest of the (CK-) relays
released, a circuit 1s closed to operate
the (LU) relay and in turn operating the
(LUA), (LUB) and (LUC) relays. These re-
lays operated, provide a locking ground for
each of the register relays which has re-
mained operated and, therefore, lock in a
record of the information which has been
transmitted by the sender to the Marker.
The (LU) relay is slow operate to allow
time for all register relays, which are
going to release, to do so. When the (LU-)
relays have operated a circuit 1s closed
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from ground thru the front contact of (FC1l)
relay, front contact (LU-) relays, back
contact of all of the progress relays to
operate the (RL) relay which grounds the
"RL" lead and causes the associated sender
circuit to release. The (RL) relay is slow
operate to allow all register locking cir-
cuits to close before releasing the sender,
The sender in releasing releases the Marker
Connector Circuit, the Marker Circuit and the
(CK4) relay. The (LUC) relay operated and
the (CEl4) relay released closes a circuit
to operate the (THA) relay.

The (W) relay operates when the (CK1l)
and (Fl) relays operate, locks and signals
over the (TC) lead that the sender has
seized a marker. This operates the (TC)
relay in either the Revertive Pulse or one
of the MF Pulsing units which lights the (TH)
lamp.

8. CHECKING THE THOUSANDS DIGIT

With the (THA) relay operated, the reg-
istration of the thousands digit on the
(TH1), (TH2), (THL4) and (TH8) relays is
checked against the setting of the (TH) key
of the numerical keys of the revertive puls-
ing circuit. The (THA) relay operated,
connects ground thru the contacts of the
(TH-) relays to one of the numbered circle
leads, numbered 0 to 9. These circled
leads are connected to contacts on keys O
to 9 of the (TH) row of the numerical key
set, If the numbered lead grounded by the
(TH-) group of relays corresponds to the
key on the (TH) row of keys which is de-
pressed, this ground will be extended from
the numerical keys over lead "TH" thru the
back contact of the (HA) relay to operate
the (THB) relay. If the setting of the (TH-)
register relays 1s such that a numbered lead
is grounded which does not correspond to the
operated key of the (TH) rows of keys, no
circuit will be provided for operating the
(THB) relay. The test circuit will block
and the (TH) lamp as well as the lamp cor-
responding to the (TH-) relays operated will
be 1lit.

9. CHECKING THE OTHER DIGITS OF THE
NUMERICAL CODE

When the thousands digit check is com-
pleted the (THB) relay operates, locks and
extinguishes the (TH) lamp, lights the (H)
lamp, and operates the (HA) relay. The (HA)
relay operated, extends ground thru the (H-)
relays to one of the circle leads numbered
0 to 9. The hundreds check is made as de-
scribed for thousands digit except that the
(H-) relays and the (H) row on the numerical
keys are involved. If the check is satis-
factory the (HB) relay is operated over the
"H" lead. The (HB) relay operated, locks,
extinguishes the (H) lamp, lights the (T)
lamp, and operates the (TA) relay for start-
ing the check of the tens digit. The (T-)
relays and the (T) row of the numerical

e

keys are used for checking the tens digit
and when the check is campleted the (TB)
relay is operated over the "TF" lead. The
(TB) relay operated, locks and operates the
(UA) relay for the start of the units check,
The units digit is checked in the same man-
ner except that the (U) relays and the (U)
row of numerical keys are involved. If the
check 1is satiafaetory the (UB) relay is
operated over the "U" lead. The (UB) relay
operated, locks and operates the (FA) relay.

10, CHECKING THE FRAME REGISTRATION

The (FA) relay operated, closes a cir-
cuit for checking the setting of the (F-)
relays against the setting of the (F) row
of keys of the group Test Circuit. This
check is made in the same manner as the
check of the numerical digits, except that
the (F-) relays and the (F) row of keys
are involved. When this check is completed
the (FB) relay is operated over the "F"
lead, The (FB) relay locks and operates
the (FAA) relay which checks to determine
if the (F10) relay is operated or not op-
erated. The condition of the (F10) relay
is checked against the (FA) row of keys
and if the check is satisfactory, ground
is returned, over the "FA" lead operating
the (FAB) relay.

11. HE KING REORDER

. When checking reorder on MF senders
and (RO) key is operated the (OAB) key
should be left normal,

11.1 Fig. AF or Fig. AG with (ROl) Relay
Normal

The (FAB) relay operated, locks and
operates the (ROA) relay. The (ROA) relay
operated, closes a circuit for checking
the setting of the (RO) relay against the
(RO) keye. If the check is satisfactory
the (ROB) relay operates, extinguishing
the (RO) lamp. If the check is not satis-
factory the test circult will block and
the (RO) lamp will remain lit.

11.2 Fig. AG Relay (ROl) Operated

With relay (ROl) operated the check
of the numerical digits is omitted and the
operation of relay (TC) in section -0116
or -0118 1lights the (F) lamp and the re-
lease of the (CKl4) relay closes a circuit
to operate relay (UB). The test will pro-
ceed from this point as above described.

12. CHECKING OFFICE INDICATION, "B" OPTION

When any of the senders to be tested
are arranged to complete calls to multi-
office units the (0AB) relay, lamp and
key and the (LUD) relay and associated
B ring will be furnished.

Page 51



CD-25159-01 - ISSUE 17-D - SECTION -011l4

This is to provide means for checking
that the sender under test transmits the
proper information to the terminating mar-
ker as to which office of multi-office
units is wanted. The (OAB) key should be
in its normal position when the sender con-
nects the "OAB" lead to the "CK3" lead to
the marker and the (OAB) key should be op-
erated when it is expected that the sender
under test will connect ground to the "OAB"
lead to the marker.

13. RELEASE

When the check of the registration has
been completed and the (ROB) relay operated
ground from the (LUC) relay is connected
to the "AV" lead. This causes the associ-
ated connector unit of the test circuilt to
function and remove ground from the "C"
lead, releasing the (C) relay which restores
the circuit to normal.

14. TROUBLE RELEASE

This test should be made during light
load periods since it holds a marker out of
service until it times out. In making this
test the marker 1s caused to send two trou-
ble release signals to the Marker Connector
Circuit, the marker connector circuit in
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turn transmits a trouble release signal to
the sender after the second trouble release
is received from the marker. The test cir-
cuit checks to determine if the sender
releases when the trouble release signal

is received from the Marker Connector Cir-
cuit. In order to make this test the #l
class key of the connector c¢ircuit is op-
erated which operates the (TRL) relay.

The (TRL) relay when operated, opens the
normal operating circuit of the (CK4) relay
and prepares a circuit for advancing the
test circuit after the (W) and (Z) relays
have functioneds The (W) and (Z) relays
are operated under control of the (CKl{

and (F1) relays. When the first marker

is selected the (S) relay operates and
when the (CKl) relay releases, due to the
marker timing out, the (Z) relay operates
and locks thru the operated contacts of
the (W) relay. When the second marker

is seized the (CKl) and (Fl) relays are
again operated which causes the (W) relay
to release. When the marker times out

tje (CK1l) relay releases causing the (Z)
relay to release, The (W) and (Z) relays
released, close ground to the "AV" lead
advancing the test circuit through relay
(TRL) operated.
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CIRCUIT UNIT - SECTION -0116
"B" SWBD. SENDER AND POSITION FINDER TEST CIRCUIT
AND MF PULSING TEST CIRCUIT

1. PURPOSE OF CIRCUIT

l.1 This circuit unit in conjunction with

other units of the test frame provides
means of making tests on "B" switchboard
senders and Position Finders and MF puls-
ing senders, It 1is intended for use where
test frames already wired for "B" Switch-
board Senders and Position Finders per Sec-
tion 0112 are modified for testing MF key
pulsing senders or where "B" Switchboard
Senders and Position Finders and MF senders
are to be installed.

2. WORKING LIMITS
2.1 None.
3. FUNCTIONS OF THIS CIRCUIT UNIT

30101 To check the "H", "s", "co", "D",
"T" and "R" leads and their asso-
ciated apparatus.

3.102 Provides means for transmitting fast

pulses, to simulate fast keying ser-
vice conditions to the "B" senders or "MF"
senders.

3.103 Provides means for transmitting slow

pulses, to simulate slow keying ser-
vice conditions to the "B" senders or "MF"
senders.

3.104 To check the reset of the register
relays. "B" switchboard sender and
position finder.

3.105 To test the talking circuit of the
"B" senders for continuity.

3.106 To connect to any position circuit
for test.

3.107 To check the ability of the position
circuit to register a number in the
sender by means of key pulses.

3.108 To test the position disconnect fea-
ture of the position circuit.

3.109 To test "B" senders for registering
office designation from the "B" po-
sition.

3.110 To check for continuity of "T" and
"R" leads in MF pulsing senders.

3.111 To test MF receiver and sender oper-

ation on short pulse closures,

3.112 To test MF receiver and sender oper-
ation on short open period between
pulses. .

3.113 To check that MF receiver will not
function on three frequencies for
"K.P." signal.

3.1l To check that MF receiver and sender
will not register nor advance on a
single frequency.

3,115 To check that MF receiver and sender
will give a "reorder" in case of three
frequencies for a numerical digit.

3.116 To check that MF receiver and sender
will route to reorder in case of a
second "K.P." signal.

3117 To check that the MF sender gives
the proper "OAB" lead indication for
"office indication.”

3.118 To check that the regular (ST) key

operation at the toll position will
not interfere with the registration already
set up in the MF sender.

3.119 When an MF pulsing sender is to be

tested relay (MF10) is operated to
rearrange the functioning of the (D) and
(CO) relays for operation with this type
of sender.

3.120 To test the ability of the "B" posi-

tion circuilt to transmit over the
"T" and "R" leads the office indication.
3.121 To make a non-operate test of the
(K3) relay in the "B" Switchboard
Sender and Position Finder.

3,122 To time the "Start Pulse" signal
sent back by the MF sender.

3.123 To make an operate and release test
- on the "A" relay of the MF sender.

3.124 To check that the MF sender will
§ive a reorder in case of a pre-
S

mature "ST" key operation.
3.2 Keys
3.201 (TT) key. This key when operated

arranges the circuit for the tone
test. In this test the sender selects
a position and the order tone is passed
through the sender to the test circuit,

Page 53



CD-25159-01 - ISSUE 17-D - SECTION -0116

The test man may also talk thru this cir-
cuit to the operator.

3.202 (PP) key. This key, when operated

permits the position selector switch
to be advanced to any position by means of
the dial,

3.203 (PT) key. This key arranges the
circuit for testing position cir-
cuits,

3.204 (SKP) key. With this key operated

the (KP-) relays generate slow pul-
ses of (approximate) .250 sec. make and
250 sec. break. When testing "B" senders,
this test makes non-operate tests of the
sender register relays. When testing M.F.
Senders, this test checks the locking cir-
cuit of the sender (TO) relay.

30205 (TP) key. Before position is tes-
ted the sender to be used for this

test 1s routined. The operation of the

(TP) key stops the routine test of the sen-

der at the end of the test then in progress,

and causes the position test to start.

3.206 (PD) key. This key is operated
to eliminate the test of the posi-
tion disconnect feature.

3.207 (PR) key. This key is operated at

the end of a position test to re-
lease the position circult and the test
circuit.

3,208 The (0OA-0B) key. This key when

operated to the (0B) position causes
ground to be connected to T & R to "B"
sender and in the (0A) position battery
will be connected to T & R.

3,209 (FKP) key. This key when operated

causes two "K.P." (key pulse) sig-
nals to be transmitted to test that the
sender will block in case a false "K.P."
signal is received.

30210 (SF) key. This key when operated

causes a single frequency to be
transmitted to test that the MF receiver
and sender will not register on a single
frequency.

3.211 (TF) key. This key when operated

adds one frequency to the two fre-
quencies of a preliminary "K.P." signal to
test that the receliver will not falsely
respond to over two frequencies as an
initial "K.P." signal.

3.212 (TFD) key. This key when operated

adds one frequency to the two fre-
quencies of the hundreds digit to test
that the MF receiver and sender will block
on three frequencies for a digit. This
key operates relay (ROl) sheet -011l to
omit check of numerical digits.
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3,213 (IL) key. This key when operated

causes an increase in power from the
volume limiter in the MF recelver circuit
making the receiver more subject to tran-
sient operation.

3.2l (LL) key. This key when operated

removes a high loss pad (HL) from
the MF pulsing circuit to provide a high
input to the receiver.

3.215 (TWT) key. This key when operated

cuts a network across the MF puls-
ing circuit to simulate a difference in
trunk attenuation with frequency conditions.
It may also insert a L4 db. pad.

3.216 (DPR) key. This key when operated

causes pulses with a minimum open
period to be transmitted for all numerical
digits.

3.217 (TFT) key. This key when operated

inserts 250 ohms in the locking lead
of relay (D) to prevent the operation of
relays (TCl) and (TC2) in the sender on
trunk disconnect test.

3.3 Lamps

34301 The (CT) lamp lights while waiting

for the "B" switchboard sender and
position finder to close its talking cir-
cult towards the position or for the MF
pulsing sender to reverse the battery on
the "T" and "R" leads.

3.302 The (RC) lamp lights while waiting

for the sender to recognize that
registration has been coampleted and an MF
pulsing sender has opened the "T", "R"
and "CO" leads.

3.303 The (L) lamp lights while waiting
for the removal of battery from the

"K3" lead in preparation for registration

("B" switchboard sender and position finder).

3.304 The (RR) lamp lights during the
transmission of the first three
digits for the first time ("B" switchboard
sender and position finder). After the
reset signal i1s sent to the sender and
during the transmission of the number the
second time the (RR) lamp is not 1lit.

30305 The (P) lamp, on tone test or posi-

tion test, lights while waiting for
the position circuit to register a number
in the sender and for the sender to find a
marker, The (P) lamp also lights if the
connector start key is restored without
restoring the position test apparatus to
normal ("B" switchboard sender and position
finder).

3.306 The (PB) lamp lights while making
the busy test of the position ("B"
switchboard sender and position finder).

AK
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3.307 The (PD1) lamp lights while waiting
for the position disconnect signal

from the position over the K1 lead ("B"

switchboard sender and position finder).

3.308 The (PD2) lamp lights while waiting

for the position disconnect signal
from the position over the tip and ring
leads ("B" switchboard sender and position
finder).

3.309 The (FP), (KP), (0I), (TH), (H), (T),

(U) and (ST) key pulsing progress
lamps indicate which digit the circuilt is
ready to send. Also (OAB) lamp when fur-
nished. These lamps are particularly use-
ful in step-by-step operation. The (FP),
(KP), (0I) and (ST) lamps apply only when
testing MF senders.

30310 The (OB) lamp lights when ground is
connected to the T & R leads from

the "B" position under test and the (0A)

lamp lights when battery 1is connected.

3.311] The (MFB) lamp lights when the in-
coming trunk test set 1s connected

to the multi-frequency current supply cir-

cuit.

L. CONNECTING CIRCUITS

When this circuit is listed on a key
sheet the connecting information shown
thereon is to be followed.

.1 "B" Sender and Position Finder Circuit
SD-2501l4-01.

he.2 "B" Position Circuit SD-21104-01.
4.3 Register Check Circuit SD-25159-01l.

L.y Sender Group Test Circuilt
SD-25159-0106.

L5 Revertive Pulsing Test Circuilt
SD-25159-0108,

.6 Connector Circuit SD-25159-0102.

TABLE OF CONTENTS Par. No.
Selection 5
Check of S Lead 6
Check of D and CO Leads 7
Check of Registration Leads 8
"B" Switchboard Sender and Position
Finder 8.1
MF Pulsing Sender 8.2
Register Relays Reset 9
Registration 10
"B" Switchboard Sgnder and Position
Finder 10.1
Fig. A 10.11
Fig. AR Non-Operate Test (K3)
Relay 10.12
MF Pulsing Sender 10.2
Long Pulse (SKP) Key Operated 10,22

Indicated to Multi-Office Units ©10.3
Indivicdual Groups of Trunks 10.31
Common Groups of Trunks 10.32

Check of "D" Lead MF pulsing Senders 11.
Sender Register Relays - Marginal

Tests 12,
Reglistration Completed 13.
Step-by-Step Registration 1.
Trunk Disconnect Test 15.
"B" Switchboard Sender and

Position Finder 15.1
MF Pulsing Sender 15.2
MF Pulsing Senders "D" Lead 15.3
MF Pulsing Senders Test of Release

of Sender (FT) relay 15.4
Test of Order Tone Circuit 16.
Position Circuit Test 17.
Time Out Test 18.
"B" Switchboard Sender and Posi-

tion Finder 18.1
MF Pulsing Sender 18,2
Reglistering Office Indication

Over T & R Leads 19.
Office Registration from "B"

Position 20,
Office Indication by Means of

Code Digit - MF Sender 21,
Multi-frequency Current Supply

Used by Incoming Trunk Test Set 22,
False (KP) Signal (FKP) and (RO)

‘Keys Operated 23.
Single Frequency Pulse (SF) Key

Operated 2.

Three Frequency Pulse - Precedirg
the "KP" Signal - (TF) Key
Operated 25,
Three Frequencies in Place of a
Numerical Digit - (TFD) and (RO)

Keys Operated 26,
Special Tests for the MF Receiver

and Sender 27.
Reorder on Time Out - MF Sender 28,

Preliminary "ST" Key Operation Test 29,
DESCRIPTION OF OPERATION
S. SELEGTION

When a noncentral "B" switchboard or MF
pulsing sender has been selected for test
by the test circult, the sender group test
unit grounds the "C" lead to this circuit,
operating the (C) relay. The (C) relay
operated, operates the (G) relay and con-
nects thru the individual leads from the
sender. Ground is supplied over the "B"
lead to the "B" switchboard sender and po-
sition finder to operate a relay in the
sender circuit which transfers the six leads,
which in service are connected to the posi-
tion circuit to the key pulsing test cir-
cuit for test purposes. The "B" lead is
closed through to the MF sender and receiver
io control the volume control of the (IL)

eyﬂ

6. CHECK OF "S" LEAD

The "S" lead is tested for ground in
the sender group test circuit and this lead
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ia extended into thils unit operating the
(Cl) relay. The (Cl) relay locks under
control of the (C) relay. If the check of
the "S" lead doss not function properly
the test circuit will block.

7. CHECK OF "D" AND "CO" LEADS

7.1 "B" Switchboard Sender and Position
Finder.

The "D" lead is connected to a polar-
ized (TCl) relay in the sender circuit and
when the (Cl) relay has operated, this
polarized relay is connected to the (D) re-
lay thru the (D) resistence, The (D) relay
operates, extinguishes the (D) lamp, lights
the (CO) lamp, connects the (CO) relay to
the "CO" lead, and locks under control of
the (C) relay. This locking ground over
the "D" lead operates the sender polarized
relay causing the sender to progress with
the call. When the (CO) relay operates the
(CO) lamp is extinguished, and the (CT)
lamp is 1lit. If the check of the "D" lead
or "CO" lead does not function properly the
test circuit will block and the (D) lamp or
(CO) lamp will remain 1lit,

Te2 MF Pulsing Sender

The MF pulsing sender does not ground
the "D" lead until after the registration
is completed but when relay (Cl) operates
the "D" lead is closed to the winding of
relay (TD3). If there is a false ground
on the "D" 1lead relay (TD3) will operate
and lock. Relay (TD3), operated, also
opens the lead to the winding of relay "D"
so that relay (D) cannot be operated when
the sender connects ground to the "D" lead.
The (TD3) operated also opens the circuit
to the (D) lamp transferring it to the (DG)
lamp. The operation of relay (MF10) lights
the (CO) lamp. When relay (MF10) is oper-
ated the "CO" lead is closed to the (CO)
relay which operates operating (COl) relay
which locks under control of relay (MFS).
Relay (COl) operated transfers.the "D" lead
from relay (TD3) to the winding of relay
(D)e The operation of relay (CO) extin-
guishes the (CO) lamp and lights the (CT)
lamp. If the check of the "CO" lead does
not function properly the test circuit will
block and the (CO) lamp will remain 1lit.

8. CHECK OF REGISTRATION LEADS (SENDER
PREPARED FOR REGISTRATION)

8.1 "B" Switchboard Sender and Position
Finder.

The operation of the (CO) and (D) re-
lays lights the (CT) lamp. The relay in
the sender circuit which operates over the
"B" lead causes the sender "T1", "R1", "K1",
"K2", "K3" and "H" leads to be connected
to the test circuit., The resistance bat-
tery on the "H" lead causes the double test
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feature of the sender to function and close
battery to the "T1l" lead, ground to the
"R1" lead, and battery thru a marginal re-
lay to the "K1" lead. The (CT) relay op-
erates over the "K1" lead but the marginal
relay in the sender does not operate since
the test circuit imposes a non-operate test
condition, However, if the sender marginal
relay operates falsely on this non-operate

test condition, a reorder signal will be o

transmitted to the marker and the test cir-
cuit will block when checking the registra-
tion. With the (CT) relay operated a cir-
cuit is closed to operate the (CT1l) relay
over the "T1" and "R1" leads. The (CT1)
relay operated, lights the (RC) lamp and
operates the (CT2) relay. The "K2" lead
should be open at this time, but if it is
closed, the (X) relay will operate, and
prevent (CT3) from operating. The (CT2)
relay operated, operates the (CT3) relay and —
connects battery thru the (A) resistance to
the "K2" lead and thru the (B) resistance
to the "K1" lead. The (CT3) relay locks,
extinguishes the (CT) lamp, lights the (K)
lamp and removes the battery from the "H"
lead.

Battery over the "K1" and "K2" leads
causes the sender to function to prepare
for registration and return battery over
the "K3" lead operating the (K) relay. The
(K) relay operated, locks and with "K" wir-
ing operates the (TRA) and (TR1l) relays in
series, When Fig. AR 1s furnished relays
(AB) and (ABl) will be operated first in
turn operating (TRA) and (TRl) relays. The
operation of relay (ABl) lights the (OAB)
progress lamp. The (TR1l) relay operated,
lights the (TH) progress lamp if relay
(ABl) is not furnished. The (TRA) relay
locks under control of the (C) relay and
operates the (TRB) and (TR2) relays in
series. The (TRB) locks and operates the
(TRC) and (TR3) relays in series. The
(TRC) relay locks and operates the (TRD)
and (TRL4) relays in series. The (K1) re-
lay then operates, in turn operating the
(K2) relay.

The (K2) relay connects ground to the
armature of the (KPl) relay. If the (SKP)
key is normal, this causes the relay inter-
rupter circuit, which is composed of the
(KP1) to (KP6) relays, to start pulsing.
If the (SKP) key is operated, the secondary -
winding of the (KPl) relay has previously
been connected to ground by the operation of
the (G) relay, so that pulsing cannot begin
at this time since the (KPl) relay is oper-
ated to hold its back contact closed until
this ground is removed. The placing of the
(KP1l) relay on its back contact is necessary
in order to insure the start pulsing of
the (KPl) relay later in the circuit. Should
the (KPl) relay contact be floating, the _—
(KP1) relay would not start pulsing without
this conditioning. The (K2) relay also
removes battery from the "K1" and "K2" leads
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causing the sender to function to remove
battery from the "K3" lead. The removal of
battery from the "K3" lead, releases the

(K) relay. With the (K) relay released and
the (K1) relay operated the (K3) relay oper-
ates and closes thru the "K1", "K2" and "K3"
leads to the numerical register keys. The
(K3) relay operated, extinguishes the (K)
lamp and lights the (RR) lamp. If the check
of the "K" leads fails to function properly
the test circuit will block and the (K)

lamp will be lighted. If the (SKP) key is
operated the (K3) relay also removes the
ground from the secondary winding of the
(KP1) causing the relay interrupter circuit
to start pulsing.

8.2 MF Pulsing Sender

The operation of relay (CO) closes
ground to operate relays (KPA) and (KPS)
in series. Relay (KPS{ operated lights the
(KP) lamp. The (KPA) relay locks under
control of the (C) relay and operates relays
(TRA) and (TR1l) in series (relay (FD) nor-
mal). Relays (TRB), (TR2), (TRC), (TR3),
(TRD) and (TRL) are operated and locked as
described in above paragraph. The opera-
tion of relay (TRD) operates relay (STA)
and (ST1) in series (relay (KPT) operated.
Relay (STA) locks under control of the (C)
relay.

As soon as the sender 1is selected
battery is connected to the "T" lead and
ground to the "R" lead. Relay (BSY) con-
trols the "T" and "R" leads until ground is
placed on the "RL" leads to signal that the
sender is seized. With relay (C) operated,
the polarized (A) relay is connected to the
"T" and "R" leads and operates from battery
and ground in the sender. The operation of
the (A) removes the ground from the secon-
dary winding of the condenser-timed (RVT)
relay allowing it to start to operate. If
the (A) relay is still operated when the
(RVT) operates the (RV1) relay will oper-
ate and lock, the (SSP) lamlp will be ex-
tinguished indicating that the "Start Pulse"
was long enough. When the (RV1) operates
the slow release (RV2) relay will start to
release, If the sender reverses the bat-
tery and ground, as it should, before the
(RV2) releases, the release of the (A) fol-
lowed by the release of the (RVT) will hold
the (RV2) and operate the (RV3) relay. The
(LSP) lamp will be extinguished indicating
that the "Start Pulse" was not too long.
The operation of (RV3) operates relay (Al)
which locks under control of relays (CO)
and (STA). Relay (Al) operated (a) extin-
guishes the (CT) lamp, (b) lights the (RC)
lamp, (c) opens the lead which operated
relay (KPA), (d) opens the shunting path to
prevent false shunting of the (Al) relay
when relay (ST1l) releases, (e) closes grownd
to armature and windings of relay (KPl) to
start pulsing, and (f) closes the circuit
to the winding of relay (KP5).

9. REGISTER RELAYS RESET - "B" SWITCH-
BOARD SENDER AND POSITION FINDER

The register relays in the sender cir-
cuit are under eontrol of the relay inter-
rupter circuit, the (TR1l) to (TRL) relays,
and the numerical register keys in the test
circuit, Before operating the (ST) key of
the test circult, the numerical keys cor-
responding to the number with which it is
desired to test the sender shall be depres-
sed. The (TR1) to (TRL4) relays, releasing
one by one after each digit, switch the
transmitting leads from one set of numeri-
cal keys to the next., The purpose of the
relay. interrupter circuit (KP1l) to (KP6)
relays is to provide a definite closed .
period for operating the register relays in
the sender.

Ground is supplied thru the front con-
tacts of the (G) relay to the (L) resis-
tance and to the windings of the (KP1l)
relay., This causes the operation of the
(KP1l) relay. When the (KPl) front contact
closes, the (KPl) relay releases, and the
opening of the front contact starts the
(KP1l) to operate again. The operation of
this relay is delayed due to the fact that
the condenser (KP) must be charged by a
current flowing thru the (KPl) secondary
winding before the relay can operate. This
condenser charging current in the secondary
winding is in the direction to prevent the
relay operation, and, therefore, the relay
will not operate until the charging current
has been sufficiently reduced, so that the
primary ampere turns are greater than the
secondary. The release of the (KPl) relay
is delayed in a similar manner due to the
(KP) condenser discharging thru the secon-
dary winding. The characteristics of the
(KP1l) relay and associated condenser and
resistances are such that the relay contact
furnishes pulses of approximately .050 sec.
closed and .00 sec. open, when the (SKP)
key is normal and approx. .250 sec. closed
and .250 sec. open with the (SKP) key op-
erated, The slower key pulses are used to
detect certain troubles in the sender steer-
ing relays and in making nonoperate tests
of the sender register marginal relays.

The (KP2), (KP3) and (KPly) relays repeat
the pulses supplied by the (KPl{-contact
for the purpose described below.

When the (KP4) relay closes its contact,
ground is supplied to operate the (KPS)
relay under control of the (TRL) and (K3)
relays and when the (KPL) relay releases
the (KP6) relay is operated. The operating
circuit is closed through relay (MF7)
normal. The (KP5) and (KP6) relays lock
up under control of the (TRL) relay and their
purpose is to absorb the first pulse of the
relay interrupter so that the first pulse
supplied to the sender register relays will
be of full duration. The (KP6) relay op-
erated closes battery to the contacts of
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the (KP2) and (KP3) relays and also extends
the circuit from the (KP);) relay contact to
the inner end of the winding of the (TR1)
relay or relay (ABl) if Fig. AR is furnish-
ede The contacts of the (KP2), (KP3) and
(KPLL) relays make and break simultaneously.
When (KP2) and (KP3) relay contacts closed,
battery 1is connected thru the front con-
tacts of the (TRL), (TR3), (TR2) and (TR1)
relays and thru the operated thousand numer-
ical key to leads K1, K2 or K3 to the sender
circuilt for operating the sender register
relays for thousands registration. Fig.
AQ: The (KPl;) relay contact closing, con-
nects ground to the inner end of the wind-
ing of the (TR1l) relay which holds this
relay operated but shunts the (TRA) relay
and it releases. When the (KP4) relay con-
tact opens, the (TR1l) relay also releases.
Fig. AR: The (KPL) relay contact closing
connects ground to the inner end of the
winding of the (ABl) relay which holds this
relay operated but shunts the (AB) relay
and it releases. When the (KPL) relay con-
tact opens the (ABl) relay also releases.
The release of relay (ABl) (a) recloses the
"TH" and "TH1" leads to the (TRl) relay,
(b) transfers the pulse lead to the inner
winding terminal of relay (TRl), (c) ex-
tinguishes the (0AB) lamp and lights the
(TH) lamp. Unless the (0A) or (OB) key, if
furnished, is operated as described in para-
graph 19 the (AB) and (ABl) relays perform
no useful function at this time. The next
operation of relay (KP4) will connect ground
to the inner end of the winding of the (TR1)
relay and the call will progress as above
for Fig. A0, The (TRl) relay released
transfers the register leads for hundred
registration, extinguishes the (TH) lamp,
and lights the (H) lamp. Hundreds regis-
tration is accomplished in the same manner
as thousands registration just described
except that battery is connected thru the
hundreds key to the "K1", "K2" and "K3"
leads. The (KP4) relay contacts closing
for hundreds registration shunt and release
the (TRB) relay and when the contact opens
it releases the (TR2) relay. The (TR2) re-
lay transfers the register leads for tens
registration, extinguishes the (H) lamp,
and lights the (T) lamp. Tens registration
is accomplished in the same manner as thou-
sands and hundreds registration except that
battery is placed on the "K-" leads thru
the tens key and the (TRC) and (TR3) relays
are released as were the (TRB) and (TR2)
relays. On the next closure of the (KPlL)
relay contacts the (TRD) relay is shunted
and released, and when the (KPlL) relay
contacts open the (TRL) relay is released.
When the (KP3) relay contacts close with
the (TR3) relay released, the (RR) relay is
operated. This closure of the (KP2) and
(KP3) relays does not, therefore, make unit
registration and thereby complete the reg-
istration in the sender, but Instead is
used to prepare the test circuit to release
the sender register relays which have been
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operated. The (RR) relay operated, releases
the (K1), (K2) and (K3) relays and operates
the (RR1l) relay which locks and opens the
operating circuit of the (RR) relay causing
it to release. The (RR1l) relay operated,
extinguishes the (RR) lamp and closes a
circuit for the (TC) lamp under control of
the (X3) relay. The (K2) relay released
closes a circuit from battery thru resis-
tance to the "K1" and "K2" leads. This
causes the sender to function and release
the register relays that were operated dur-
ing the registration just described. When
the sender relays have released and the
sender is agaln ready for registration bat-
tery thru a resistance is again connected
to the "K3" lead from the sender. This
operates the (K) relay. With the (K) relay
operated, a circuit, is again closed for
operating the (AB) and (ABl), if furnished,
(TRA), (TR1), (TRB) and (TR2) etc. relays
and the (K1) and (K2) relays then operate
as previously described. The (K2) relay
operated removes the battery from the "K1"
and "K2" 1leads causing the sender to func-
tion and remove battery from the "K3" lead
releasing the (K) relay. With the (K) re-
lay released and the (K1) relay operated
the (X3) relay is again operated which
closes thru the "K1", "K2" and "K3" leads
to the numerical: register keys. The test
circuit is now in the same condition as it
was at the start of the "Register Relays
Reset" test except that the (RR1l) relay is
locked operated. The test circuilt and
sender are now ready for registration.

10, REGISTRATION

10.1 "B" Switchboard Sender and Position
Finder

10.11 Fig. AQ

Registration takes place as described
in the previous paragraph. All four digits
are registered this time, the (TR4) relay
releasing as the transmission of the units
digit 1s completed. The release of the
(TR4) relay stops the interrupter relays.

10,12 Fig. AR. Nonoperate test (K3) Relay

Registration takes place as described
in the previous paragraph except that when
relay (KP3) is operated with relays (ABl)
and (RR1) operated, ((OB) key, if furnished,
nonoperated) battery will be connected thru
resistance (AE) and (AF) to the "K3" lead
giving a non-operate current to the (K3)
relay in the sender. The call should pro-
ceed in the usual manner but if the (K3)
relay should operate falsely on this cur-
rent the sender would record a "5" on the
thousands register and advance for hundreds
registration prematurely. The test circuilt
will now proceed with the registration of
the four digits releasing relay (TRL) as
the transmission of the units digit is
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completed. The release of the (TR4) relay
stops the interrupter relays. With any
button other than a "5" operated on the
thousand key the register check circuit

would block with the No. 5 lamp lit for check
of the thousands digit. When the (OF) key

is operated this test is ineffective as the
test circuit will apply ground in place of
battery to the "K3" lead.

10.2 MF Pulsing Sender

The register relays in the sender cir-
cuit are under control of the relay inter-
rupter circuit, the (TR1l) to (TR4) relays
and the numerical register keys in the test
circuit. Before operating the (ST) key of
the test circuit, the numerical keys corres-
ponding to the number with which it is
desired to test the sender shall be depress-
ed. The (TR1l) to (TR4) relays, releasing
one by one after each digit, switch the
pulsing leads from one set of numerical
keys to the next. The purpose of the relay
interrupter circuit (KP1l) to (KP6) relays
is to provide a definite closed period for
operating the register relays in the sender.

With the (SKP) key operated, ground is
supplied through a back contact of the nor-
mal (Al) relay to the winding of the (KP1)
relay, to place the (KPl) relay é6n its back
contact. The placing of the (KPl) relay
on its back contact is necessary in order
to insure the start pulsing of the (KP1l)
relay later in the circuit. Should the
(KP1) relay contact be floating, the (KP1l)
relay would not start to pulse without this
cond2tioning.

Ground is supplied through a front
contact of the operated (Al) relay to the
windings of the (KPl) relay. This causes
the operation of the (KPl) relay. When the
(KP1l) relay front contact closes, the (KP1l)
relay releases, and the opening of the front
contact starts the (KP1l) relay to operate
again. The operation of this relay is de-
layed due to the fact that the condenser
(KP) must be charged by a current flowing
through the (KP1l) relay secondary winding
before the relay can operate. This con-
denser charging current in the secondary
winding is in the direction to prevent the
relay operation, and therefore, the relay
will not operate until the charging current
has been sufficiently reduced, so that the
primary ampere turns are greater than the
secondary. The release of the (KP1l) relay
is delayed in a simular manner due to the
(KP) condenser discharging through the
secondary winding.

The characteristics of the (KP1l) re-
lay and associated condenser and resis-
tances are such that the relay contacts
furnish minimum pulses of .055 sec. closed
and .055 sec. open for K.P. signal. For
the numerical digits the resistances are

replaced by other resistances so that the
relay contacts furnish minumum pulses of
approximately .027 sec. closed and .063
sec. open when (DPR) key is normal. When
the (DPR) key is operated the length of the
pulse closure and open, for the numerical
digits, are reversed. The short pulse clo-
sure is to test that the receiver and sen-
der will properly function on a minimum
pulse closure and the short open between
pulses is to test that the sender will make
the transfer to the next register within
this open period. With the (SKP) key oper-
ated, the pulses are increased to approxi-
mately .250 sec. closed and .250 sec. open.
This will be described in Par. 10.22. The
(KP2) , (KP3) and (KP4) relays repeat the
pulses supplied by the (KPl) contact for
the purposes described below.

When the (KP4) relay closes its con-
tact, ground is supplied to operate the
(KP5) relay under control of the (COl)
relay, and when the (KP4) relay releases
the (KP6) relay is operated. The (KP5)
and (KP6) relays lock up under control of
relay (KPS) and their purpose is to absorb
the first pulse of the relay interrupter
so that the first pulse supplied to the
receiver and sender will be of full dura-
tion. The (KP6) relay operated closes the
"T" and "R" leads .from the contacts of the
(KP2) and (KP3) relays toward the sender
and also extends the circuit from the (KP4)
relay contact to the inner end of the wind-
ing of the (KPS) relay through its front
contact. When testing MF pulsing senders
the wiring of the contacts of the (KP2) and
(KP3) relays are changed so that relay (KP2)
controls the "R" and relay (KP3) controls

the "T" leads. The contacts of relays
(KP2) , (KP3) and (KP4) make and break si-
multaneously. When the contacts of relays

(KP2) and (KP3) close for the first digit
the multifrequencies for the K.P. signal
"SPT" and "KPT" leads connected to the con-
tacts of relay (KPS) (operated) are closed
thru contacts of relays (TR1l), (TR2),

(TR3) and (TR4) (operated) contacts of re-
lays (KP2) , (KP3) (operated) thru repeating
coil (A), 1C pads (HL) and (IN) and repeat-
ing coil (T) to sender. The (KP4) relay
contact closing, connects ground to the
inner end of the winding of relay (KPS) which
holds this relay operated but shunts relay
(KPA) which releases. When the (KP4) re-
lay contact opens, relay (KPS) is released.
Relay (KPS) released (a) transfers the "T"
and "R" leads from the "KPT" and "KPR" leads
to leads "TH" and "TH1" to the thousands
register key through contacts on relay
(0Il1), (normal), (b) extinguishes the (KP)
lamp, (c) lights the (TH) lamp, and (d)
opens the operating circuit for the (KPT)
relay. Relay (KPT) is held operated until
relay (KP6) releases to prevent a false
pulse in case the (KP2) and (KP3) relays
again close their front cohtacts. When the
(KPT) relay releases the interrupter is
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stopped to permit changing the interrupter
network resistances to give the digit pulse
timing in place of the "KP" signal timing.
The release of relay (KPT) causes the op-
eration of relay (PR) and also opens the
operating circuit of slow release relay
(PRS) which releases again closing the
ground to the interrupter which resumes
pulsing as above. The (TH, (H), (T), &

(U) lamps referred to under "Registration"
are the "Pulse Progress Lamps". The next
closure and opening of the contacts of re-
lays (KP2), (KP3) and (KP4) after relay
(KP6) has operated completes the thousands
registration in the sender and releases re-
lay (TR1). Relay (TR1l) releases (a) trans-
fers the "T" and "R" leads to the hundreds
register key over leads "H" and "H1" (b)
extinguishes the (TH) lamp, and (c) lights
the (H) lamp. The hundreds, tens and units
registrations are completed in a similar
manner as the thousands except that the "T"
and "R" leads are connected to the hundreds,
tens and units register keys in seguence.
The release of relay (TR4) after units reg-
istration connects the "T" and "R" to the
"Start" signal frequencies over leads "STT"
and "STR" through contacts on relay (ST1)
operated. The "start" signal will now be
transmitted in the same manner as the pre-
vious digits to simulate service conditions
but the sender should now have advanced to -
a condttion in which the start signal has
no effect. The release of relay (STl)

(a) opens the "T" and "R" leads, (b) opens
the ground from the interrupter stopping
the interrupter relays (c) extinguishes

the (ST) lamp and (d) lights the (D) lamp.

10.22 Long Pulse (SKP) Key Operated

With the (SKP) key operated, the pul-
ses are increased to approximately .250 sec.
¢losed and .25 sec. open.

When testing "B" terminating senders,
with the (SKP) key operated, the "B" sender
register relays are tested to insure meet-
ing their operate . and non-operate condi-
tions imposed in service. The operation of
the numerical keys (0) to (4) inclusive,
and keys (6) and (8), imposes operate test
conditions on the sender register relays.
The number (9) numerical key when operated
imposes non-operate test conditions on the
"B" sender marginal relays. The number (7)
key imposes an operate test condition to
the (K3) relay on its secondary winding,
and the number (5) key imposes an operate
test to the (K3) relay on its primary wind-
ing.

When testing "MF" terminating senders,
with the (SKP) key operated, the slow pulse
is necessary to determine if the sender (TO)
relay is functioning to prevent registering
a digit on a particular group of sender re-
gister relays and then registering the same
digit on the succeeding group of register
relays. This will occur if the sender (TO)
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relay fails to remain locked operated dur-
ing the full closure of any digit. The
sender receiver is arranged to accept any
digit, and then cause the sender to regis-
ter the digit, after which the sender is

prepared for reception of the succeeding

digit by connecting a second group of reg-
ister relays. If the first digit pulse is
prolonged, such as might occur if the op-
erator holds a digit key operated for an
extended interval of time, or until the
sender had connected the second group of
register relays, then this same pulse would
make two registrations. Sender relay (TO)
locked operated, during this interval, pre-
vents this.

Thos slow pulse test may also be used
to assist the maintenance man in the de-
tection of troubles in the sender register
circuit.

10.3 Multi-Office Indication

When either MF or "B" senders are ar-
ranged to complete calls in multi-office
terminating units there are three methods
of controlling this indication as follows:

(a) Where there are only individual
trunk groups.

(b) Where there are only common trunk
groups.

(c) Where there are both individual and
common trunk groups.

10.31 Individual Groups of Trunks With Ar-
rangement (A) or (C) '

In these cases the sender receives the
office indication from the trunk group
through the link. Calls from trunks to of-
fice "A" cause the "OA" lead to be grounded
and the sender connects the marker "OAB"
lead to the "CK3" lead. The call is there-
by routed to office "A" without keying an
office digit.

To test senders for this the (LOA)
key -0106 will be operated and the (OAB)
key -0114 will be normal. Calls from the
trunks to office "B" cause the "OB" lead to
be grounded and the sender grounds the "OAB"
lead to the marker. No office digit is
keyed. To test senders for this the (LOB)
and (OAB) keys are operated. See Sections
0106, Par. 10.1 and 0114, Par. 3.6.

10.32 Common Group of Trunks - Arrangement
(c)

The senders in this case receives an
"OC" lead ground from the trunk group
through the link and an office digit must
be keyed. When testing senders so arranged
the (LOC) key should be operated which in-
dicates to the sender that a code digit will
be received. The sender arranged itself
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for receiving five digits. In the "B"
switchboard sender an indication will be
received over the "T" and "R" leads from
the "B" position as to whether the call is
for "Office A" or "Office B" as outlined
in Section 0112, par. 18, In the M-F sen-
der there are cross-connections provided
so that any digit may be used for either
"office A" or "0Office B". In either sen-
der when "Office B" is indicated the "OAB"
lead to the marker will be grounded and
the test circuit (OAB) key must be opera-
ted. The test circuit otherwise functions
as described for a regular call.

10.33 %ommon Group of Trunks - Arrangement
B)

In this case an office digit must al-
ways be keyeds The sender does not re-
celve an office indication from the link.
The (LOA), (LOB) and (LOC) keys will be
omitted if there 1s not some other type or
group of senders that requires a link of-
fice indication. In any event the office
digit 1s keyed to the sender as described
in this section.

11. CHECK OF "D" LEAD - MF PULSING SEN-
DER

When registration is completed in the
sender ground is connected to the "D" lead
and the "CO" lead is opened. The opening
of the "CO" lead releases the (CO) relay.
The "D" lead is connected to a polarized
relay (TCl) in the sender circuit and when
the (Cl) relay has operated, this polarized
relay is connected to the (D) relay thru
the (D) resistance. The (D) relay oper-
ates and (a) locks under control of the
(D) relay, extinguishes the (D) lamp and
(b) lights the (TC) lamp. The locking
ground from the test circuit over the "D"
lead operates the sender polarized relay
causing the sender to progress with the
calle The (D) resistance in the (D) lead
is used to make an operate test of the sen-
der polarized relay. If the check of the
"D" lead does not function properly the
test circuit will block and the (D) lamp
will remain 1it.

12, SENDER REGISTER RELAYS - MARGINAL
TESTS - "B" SWITCHBOARD SENDER AND
POSITION FINDER (SKP) KEY OPERATED

The sender register relays are tested
to insure meeting their operate and non-
operate conditions imposed in service.

The operation of the numerical keys (0) to
(4) inclusive, and keys (6) and (g), im-
poses operate test conditions on the sen-
der register relays. The number (9) numer-
ical keys when operated impose non-operate
test conditions on the sender marginal re-
lays. These non-operate tests should be
made with slow key pulses, (SKP) key oper-
ated. The number (7) key imposes an oper-
ate test condition of the (K3) relay on

its secondary winding, and the number (5)
key Imposes an operate test of the (K3) re-
lay on its primary winding.

13 REGISTRATION COMPLETED

13.1 "B" Switchboard Sender and Position
Finder

When registration has been completed
the sender functions to open the "T" and
"R" leads releasing the (CTl) relay, which
extinguishes the (RC) lamp.

13,2 MF Pulsing Sender

When registration has been completed
the sender functions to open the "T", "R"
and "CO" leads releasing the (Al) relay
which extinguishes the (RC) lamp. Relay
(CO) also opens the "BK" lead toward the
Register Check circuilt.

14. STEP-BY-STEP REGISTRATION

In order to aid in locating troubles
the pulses may be transmitted to the sen-
der one at a time under control of a key.
The (SS) key in the revertive pulsing
circuit is operated which grounds the "SS"
lead and operates the (KS) relay. This
opens the circuits of the (KP2) and (KP3)
relay contacts, prevents the (KP-) relays
from pulsing, and closes the path of the
(KA) relay to the revertive pulsing cir-
cuit., Each operation of the (AV) key in
the revertive pulsing circuit grounds the
"AB" lead, operating the (KA) relay which
closes the circuit ordinarily closed by
the interrupter relays. In this manner a
pulse is transmitted and the (KPA) and
(KPS) relays on MF sender tests or (TRA)
and (TR1l) relays on "B" switchboard sender
and position finder under tests function
as on regular interrupter pulsing. The
other steering relays are operated in this
manner as they are on regular pulsing.
Remote control jacks located at the sender
frames may be used instead of the test
frame key for operating the (KA) relay.

A 32A test set 1s used for this purpose,
using the key which shorts the sleeve to
the tip.

15. TRUNK DISCONNECT TEST

15.1 "B" Switchboard Sender and Position
Finder

There is a feature in the sender
circuit which functions to restore the
circuit to normal in case a premature dis-
connect signal is received fraom the trunk
circuit. When this feature is to be tes-
ted the #5 class key of the connector cir-
cuit is operated which supplies ground
over the "TD" lead operating the (TDl) re-
lay. When the (Cl) relay operates the "D",
lead i1s closed fram the connector circuit
thru the front contacts of the (TDl) relay
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to the winding of the (TD) relay. The (FD)
relay operates under this condition but
the polarized relay in the sender does not
operate. The (TD) operates and locks and
the locking ground is supplied to the "D"
lead which causes the sender polarized re-
lay to operate. The (TD) relay operated
also causes the (TD1l) relay to release.
The (TD1l) relay is slow released in order
to allow sufficient time for the sender
relays to function. The (TDl) relay re-
leased, connects the "D" lead to relay
(TD3), the sender polarized relay releases
and the sender then functions to restore
to normal. The sender opens the "S" lead
which causes the (Cl) relay to release.
Ground thru the front contacts of the (TD)
relay and back contacts of the (Cl) relay
is supplied over the "ADV" lead to the
connector circuit causing the test circuit
to advance. If the premature disconnect
feature of the sender fails to function
properly the "S" lead will not be opened
by the time the (TD2) relay has released.
The (TD2) relay released, furnishes a
locking circuit for the (Cl) relay. With
the (Cl) relay locked under this condition
the test circuit will block and the (D)
lamp will remain 1it. If the sender fails
to remove ground fram the "D" lead, the
(TD3) relay will operate and lock opening
the "ADV" lead and blocking the test cir-
cuit with the (D) lamp 1lit. Precautions
outlined in section -0102 under "Trunk
Disconnect Test" should be observed.

15.2 MF Pulsing Sender (Over "T" and "R"
Leads)
#5 Class Key and (DPR) key Operated.

There is a feature in the sender
circuit which functions to restore the cir-
cult to normal in case a premature dis-
connect signal is received from the trunk
circuit. When this feature is to be tested
the #5 class key of the connector circuit
is operated supplying ground over the "TD"
lead to operate relay (TD8) when relay
(TR3) operates with relay (DLT) normal and
relay (MF8) operated. Relay (TD8) opera-
ted (a) locks to the "ST" relay ground
through a front contact of relay (C), (b)
opens In part the pulsing circuit ground
lead and (c) closes in part a circuit to
operate relay (TD4j). Relay (TR3) operated
maintains a closure of the pulsing circuit
ground. The sender test circuit proceeds
to send pulses as previously described un-
til (TR3) relay releases when the pulsing
circuit 1is opened preventing further pul-
sing. The release of relay (TR3) now op-
erates relay (TRL4) in turn operating relay
(TDS) which in turn operates relay (TD2).
The operation of rela? (TDY4) and {TDS)
closes the "T" and "R" leads from the sen-
der to relay (TD6) which operates in turn
operating relay (TD7). Relay (TD7) oper-
ated (a) locks to the "TD" lead under con-
trol of the (MF8) relay, (b) opens the
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operating winding of relay (TD5) which is
slow release, and (c) closes in part a
circuit to the "ADV" lead to the connector
circuit. The release of relay (TDS) opens
the "T" and "R" circuit through relay (TD6)
but leaves a 30,000 ohm leak across them.
The opening of the "T" and "R" leads causes
the sender to restore, opening the "S" lead
and permitting the (Cl) to release. The
release of relay (TDS5) causes the release i
of relay (TD2). Relay (TD2) is slow re-

lease to time the release of the sender re-

lay. Ground through the back contacts of

relay (TD2) front contacts of relay (TD7)

and back contacts on relaz (TD3) and (Cl)

i1s supplied over the "ADV" lead to the

connector circuit causing the test circult

to advance. If the premature disconnect

feature of the sender fails to function

properly the "S" lead will not be opened

by the time the (TD2) relay has released. =
The (TD2) relay released furnishes a lock-

ing circuit for the (Cl) relay. With the

(C1l) relay locked under this condition the

test circuit will block and the (TD) lamp

will remain 1it. Precautions outlined in

section -0102 under "Trunk Disconnect Test"

should be observed.

15.3 MF Pulsing Senders - "D" Lead

In the MF pulsing sender ground is not
closed to the "D" lead until all the regis-
tration is completed. There is a feature
in the sender circuit which functions to
restore the sender circuit to normal in case
of a disconnect after the supervision has
been transferred back to the trunk circult.,
When this feature i1s to be tested the #9
class key of the connector circuit is oper-
ated which supplies ground over the "TD"
lead operating the (TD1l) relay and ground
over lead "TDI" operating relay (DLT). The
operation of the #6 class key should be de-
layed until the test frame has restored to
normal from any previous tests. With the
(Cl) relay operated the "D" lead is closed
from the connector circuit thru the front
contacts of relay (TD1l) to the winding of
the (TD) relay. When the sender applies
ground to the "D" lead after registration
is completed relay (TD) operates but the
polarized relay in the sender does not op-
erate. The (TD) relay locks and the locking
ground is supplied to the "D" lead through
winding of relay (TCO), and the (EZ) resis-
tance in parallel, causing the operation of
the polarized relay in the sender. The (TD)
relay operated, causes the release of relay
(TD1l). Relay (TCO) will not operate until
relay (TC2) in the sender has operated due
to insufficient current. The operation of
relay (TC2) causes the operation of relay
(TCO) which locks. Relay (TCO) must be op-
erated and locked before relay (TD1l) breaks
its front contact. Relay (TDl) is slow re- "t
lease in order to allow sufficient time for
the sender relay to function. The (TD1)
relay released connects the "D" lead to
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relay (TD3). The sender polarized relay
releases and the sender then functions to
restore to normal. The sender opens the "S"
lead which permits the (Cl) relay to releasa
Ground through (TD2) relay released and the
front contacts of the (TD) relay and back
contacts of relays (TD3) and (Cl) is sup-
plied over the "ADV" lead to the connector
circuit causing the test circuit to advance.
If this disconnect feature of the sender
fails to function properly the "S" lead
will not be opened by the time the (TD2) re-
lay has released. The (TD2) relay released
furnished a locking circuit for the (C1)
relay. If relay (TCO) is not operated by
the operation of the sender (TC2) relay,
groqund under control of relay (DLT), through
the back contact of relay (TCO) will hold
relay (Cl) operated although the "S" lead
wag opened. With the (Cl) relay locked
under this condition the test circuit will
block and the (D) lamp will remain 1lit.

If the sender falls to remove ground fram
the "D" lead the (TD3) relay will operate
and lock, opening the "ADV" lead and block-
ing the test circuit. On a satisfactorily
completed test the (D) lamp will remain 1lit
until the release of relay (C0l). Precau-
tions outlined in section -0102 under

"Trunk Disconnect Test" should be observed.

ls,u MF Pulsing Sender - Test of Release
of Sender (FT) Relay - (TFT) Key
Operated

There 1s a feature in the sender to
open the "S" lead in case certain functions
are not completed within a definite time.
The operation of the "TFT" key inserts 250
ohms into the locking circuit of relay (D).
This resistance serves to lock relay (D) but
prevents the operation of polarized relay
(TCl) in the sender. As relays (TCl) and
(TC2) in the sender are not operated the
sender 1s not connected to a marker. The
(TFT) key operated also operates relay
(TD5), through a normal contact on relay
(TD7), in turn operating relay (TD2). The
operation of relay (D), after the campletion
of' pulsing operates relay (TD7) opening the
operating circuit of relay (TD5) which re-
leases in turn releasing relay (TD2), If
the (Cl) relay has not released by the open-
ing of lead "S", by the time relay (TD2) has
released relay (Cl) will be locked and the
test circult blocked, as previously describ-
ed, with the (TC) lamp 1it.

16, TEST OF ORDER TONE CIRCUIT - "B"
SWITCHBOARD SENDER AND POSITION FINDER

When it is desired to check the order
tone circait and transmission circuit of the
sender, the (TT) key is operated which allows
the sender circuit to function and pick an
idle occupied position circuit. The (TT)
key also operates the (TP) relay lighting
the (P) lamp. The "T" and "R" leads which
in service are extended to the trunk circuit

are connected to the telephone circuit of
the test circuit. This enables the test
man to check the guality of the order tone
and trensmission.

‘With the test oircuit in this condition
the test man may request the "B" operator
to operate keys or’perform any function
which she normally does on a regular service
call, The operation of the (PD) key of
the position may be used to test the re-
order feature of the sender. The numerical
keys in the test circuit should be operated
corresponding to the number keyed at the
position. If the position (PD) is to be
operated, the No. 5 key should be operated
in the test circuit for those digits not
transmitted from the position. Also the
(RO) key should be operated to check the
reorder feature of the sender.

17. POSITION CIRCUIT TEST - "B" SWITCH-
BOARD SENDER AND POSITION FINDER

When it 1s desired to test a position
circuit the test is made by two test men,
one located at the "B" position to be tested
and the other at the test frame. The "B"
position circuits are tested by the test
circult in connection with a sender circuit.
For this reason a sender should be selected
and then, with the (REP) key operated,
routined to assure satisfactory operation.
After the sender has been routined, the (TP)
key 1s operated. This key may be operated
as the test circuit is progressing in its
routine test of the senders. If the (TP)
key 1s operated before the (CT2) relay op-
erates, then the next operation of the (CT1)
relay operates relay (TP). However, if the
(TP) key is operated after the (CT2) relay
operates the routine test in progress is
campleted and a new test started. During
this new test the operation of the (CT1)
operates relay (TP). The (TP) relay when
operated, connects the "K1", "K2" and "K3"
leads from the sender to the position test
circuit for use in numerical registration
from the position circuit under test. The
position circult to be tested is connected
to the test circuit thru the (S) 206AU se-
lector. The (PP) key 1is operated and the
(S) selector stepped to the desired posi-
tion eircuit., When the (PP) key is operated
and the dial is moved off normal, a circuilt
is closed from ground on the (PP) key to
operate the (DO) relay thru the pulsing con-
tacts of the dial. The (DO) relay operated
energizes the selector magnet and when the
dial pulsing contacts break the (DO) relay
releases, releasing the selector magnet,
thus stepping the selector one position for
each opening and closure of the dial, When
the desired position has been reached, the
(PP) key 1is released and the (PT) key is
operated. The test-man at the position
then plugs a telephone set into the regular
telephone jacks of the selected "B" posi-
tion. The (PT) key operated also operates
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the (PT) relay which connects battery and
ground thru the winding of the (PT1l) relay
to 270 ohm battery over the "H" lead to the
position circuit. This causes the (PT1l) re-
la? to operate to 270 ohms battery over the
"H" lead. The (PT1l) relay will not operate
if the resistance to battery over the "H"
lead is greater than approximately 350 ohms
or if the 270 ohm battery is shunted by a
false ground to approximately 100 ohms or
less. The (PT1l) relay operated operates
the (PT2) relay. The (PT2) relay operated,
closes batter? thru the winding of the (PD)
relay to the "K1" lead of the position cir-
cuit., This causes a relay in the position
circult to operate and the (LK) lamp at

the position to finish. The man at the "B"
position observing the flashing lamp de-
presses the (PD) key at the position. This
causes the (PD) relay in the test circuit

to operate which operates the (PD1) relay,
extinguishing the (PD1l) lamp. When the (PD)
key at the position is released the (PD2)
relay operates in series with the (PD1)
relay and both relays hold through the front
contact of the (PD1l) relay. The (PD2) relay
operated connects transmission battery and
ground to the "T" and "R" leads of the
position circuit. This operates the (T)
relay in the position circuit which lights
the {S) lamp at the position and also causes
the position circuit to function and trans-
mit order tones over the "T" and "R" leads
after which the circuit for transmitting

- speech is established between the "B" po-
sition and the test circuit. The (T) relay
in the position circuit operating also
causes battery to be removed from the "H"
lead. This releases the (PT1l) relay. The
"B" position will appear busy to any hunt-
ing selector however even though battery and
ground thru the windings of the (PT1l) relay
remain connected to the "H" lead. With the
(S) lamp lighted at the position the test
man again depresses the (PD) key at the po-
sition. The (PD) key operates with "G"
wiring the (DS) relay in the test circuit
which operates the (TR) relay. The (TR) re-
lay operated, extinguishes the (PD2) lamp
and connects the K1, K2, K3 leads from the
position circuit thru the test circuit to
the K1, K2 and K3 leads respectively, of the
sender circuit. Instead of operating the

" position circuit (PD) key the second time
the test man any remove the operator'!s plug
mamentarily to test the ability of the po-
sition to send a PD signal in this manner.
The circuit operation in the sender test
circuit is the same in either case. The
position circuit and sender circuit then
function and pre e for registration and,
when ready, the (38) lamp at the position is
extinguished, The test man at the position
can then proceed to key up on the position
numerical keys any number that the test man
at the test frame has keyed up on the test
circuit numerical keys. At any time before
the units digit is pulsed, the position (RS)
key may be operated to test this feature.
When the last digit has been recorded by the
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sender and the key released, the sender
circuit functions and opens the "T" and "R"
leads. The test circuit and sender circuit
then function to advance to normmal after a
check has been made of the reglstration.
It should be noted that once a sender has
been seized its time out circuit starts to
function and will sound its minor alarm in
30 to 60 seconds which means that all the
digits should be keyed in less than this
time. If the (REP) key is operated the
test is repeated. The test circuit will
advance and operate for registration in
connection with the position circuit. A-
nother position circuit may be selected
and tested or the same one retested. To
release the position circuit the (PR) key
in the test circuit is operated. This o-
pens the "T" lead releasing the (T) relay
in the position circuit which returns to
normal and reconnects 270 ohms battery to
the "H" lead. The (PR) key operated also
releases the (PD1), (PD2), (TR) and (PT2)
relays in the test circuit. With these
relays released and battery again connected
to the "H" lead the (PT1l) relay reoperates
and the test circuit and position circuit
continue to function as previously des-
cribed when the (PR) key is released. On
subsequent tests of the position circuit
the (PD) key in the test circuit may be
operated in order to eliminate the opera-
tion of the (PD) key in the position cir-
cuit. When the (PT1l) relay operates with
the (PD) key operated the (PD1l), (PD2) and
(TR) relay operate and the test circuit
functions without operating the position
circuit (PD) key.

18, TIME OUT TEST

18.1 "B" Switchboard Sender and Position
Finder

With class key No. 6, (TA) and (PTS)
or (BS) keys operated, and (APB) key nor-
mal, insert a plug in the hold sender Jjack.
On this test the minor alarm will be soun-
ded and the members of the maintenance =3
force should be advised accordingly. The
(TM) relay will be operated from the No. 6
class key. The (KS) relay is operated
which prevents sending key pulses to reg-
ister a number in the sender. The (TH)
lamp in the test circuit lights and the
sender should start time out and in 28 to
58 seconds should cause the test circuit
(CO) lamp and sender (TL) lamp to light.
The time fram the lighting of the (TH) lamp
to where the (CO) lamp lights is the time
out period of the sender and measured with
a stop watch should be between 28 to 58
seconds., Five to 10 seconds after the
(CO) 1lamp lights the minor alarm should
sound. The (MGB) key is then operated to
prevent interfering with service when the
sender circuit is subsequently released
with the test circuit attached. The hold

lug is then removed fram the jack and the
fTL lamp should be extinguished and the
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alarm silenced. The test circuit (S) lamp
should then light. The (AV) key should
then be momentarily operated to cause the
test circuilt to advance for starting test
of the next sender or the same sender 1if
the (REP) key is operated. When the (REP)
key is operated the (AV) key should be
held operated until the test circuit ad-
vances for the next year. Silnce the op-
eration of the (MGB) key makes the sender
group busy the (AV) key should be operated
without undue delay.

18.2 MF Pulsing Sender

With class key No. 6 (TA) and (MFS)
keys operated, the (APB) key normal, insert
a plug in the hold sender jack. On this
test the minor alarm will be sounded and
the other members of the maintenance force
should be advised accordingly. The (TM)
relay will be operated from the No. 6 class
key operating the (KS) relay. The (KS)
relay operated prevents sending MF pulses
to register a number in the sender. The
(KP) lamp in the test circuit lights and
the sender should start time out and in
15 to 30 seconds should cause the sender
(TL) lamp to light. The time from the
lighting of the (KP) lamp to the lighting
of sender (TL) lamp is the time out period
of the sender and measured with a stop
watch should be between 15 and 30 seconds.
Five to 10 seconds after the (TL) lamp
lights the minor alarm should sound. The
(MCB) key is then operated to prevent in-
terfering with service when the sender cir-
circuit is subsequently released with the
test circuit attached. The hold plug is
then removed from the jack and the (TL)
lamp should be extinguished and the alarm
silenced. The test circuit (S) lamp should
then light. The (AV) key should then be
momentarily operated to cause the test cir-
cuit to advance for starting a test of the
next sender or the same sender is the (REP)
key is operated. When the (REP) key is
operated the (AV) key should be held oper-
ated until the test circuit advances for
the next test. Since the operation of the
(MGB) key makes the sender group busy the
(AV) key should be operated without undue
delay.

19. REGISTERING OFFICE INDICATION OVER
"T" AND "R" LEADS - "B" SWITCHBOARD
SENDER AND POSITION FINDER

19.1 The (0OA-0B) key and .(AB) and (ABl)

relays and associated wirlng and the
trouble wound (CT1l) relays will be instal-
led where any of the "B" senders to be
tested receive an office indication over
the "I and "R" leads from the "B" posi-
tion circuits,

19.2 The signal that the "B" sender re-
ceives over the "T" and "R" leads

from the position circuit is resistance

battery or resistance ground. There are

in the "B" sender two polarized differen-
tially connected relays in series with the
"T" and "R" leads. One of these relays
operates when ground is connected to the
"T" and "R" leads and the other relay op-
erated when battery 1s connected. These
relays in turn cause other relays to op-
erate and thereby the office indication is
registered in the sender circuit from keys
in the position circuit. In order to test
this feature of the sender the (0A-0B) key
will be operated either to the (0OA) posi-
tion or the (0B) position. This will

cause the (AB) and (ABl) relays to be op-
erated before the (TRA) and (TR1l) relays
operate as 1s described under registration.
The test circuit will after these relays
operate, progress in a normal manner as

has been described until the (KP5) and
(KP6) relays have operated. The next op-
eration of the (KP2) relay which normally
transmits the "TH" digit to the "B" sender
will instead cause either resistance bat-
tery or resistance ground to be connected
to the midpoint of the primary and secon-
dary windings of the (CT1l) relay. The
(CT1) relay is operated over 'the "T" and
"R" leads from the "B" sender and there-
fore the connection of resistance battery
or ground to its winding will cause one of
the polarized relays in the "B" sender to
operate as from the operation of one of the
office keys in the position circuit. The
(KP2) relay remains operated for a definite
time as has been described and the resis-
tance in series with the battery or ground
to the "T" and "R" lead is such as to im-
pose a severe operating condition on the
sender polarized relays. The (KPlL) relay
operates with the (KP2) and (KP3) relays.
The (KP4) relay shunts the (AB) relay wind-
ing and it releases and then when the (KPlL)
relay releases the (ABl) releases. The
(ABl) relay transfers the circuits from the
(KP2) and (KP3) relays contact for regis-
tering the thousands digit under control of
the (TR1l) relay as is described under
registration.

19.3 The "B" senders may be arranged to

transmit a signal over the "K2" lead
to the "B" position when it is expected
that the "B" operator set up on a key at
her position the designation of the office
desired when the senders are arranged for
the coampletion of calls to multi-office
units.,

19.4; To test the senders for properly

transmitting the signal over the
"K2" lead optional "L" wiring and appara-
tus:in this section and in section 0106
will be provided.

19.5 With the (LOC) key - 0106 - operated
the "K2" lead is connected to the
winding of the (KG) rela? in place of the
(X) relay. Also the "K1" lead is opened
and the {CT) relay can not operate until
the (KG) relay has operated which it will
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if the sender connects ground to the "K2"
lead as it should. If the (KG) relay does
not operate then the (CT) relay will fail
to be operated and the test circuit will
block. Otherwise the operation of the (KG)
relay from ground on the "K2" lead closes
the path for operating the (CT) relay and
the test circuit proceeds as has been out-
lined.

20. OFFICE REGISTRATION FROM "B" POSITION
CIRCUIT - (TP) AND (PD) KEYS NORMAL

20.1 The "B" position circuits may be ar-
ranged to transmit a signal over the
"T" and "R" leads to the "B" senders as to
which office is wanted when the senders
are arranged to complete calls to multi-
office units, The signal fram the posi-
tion circuit consists of connecting either
battery or ground to the "T" and "R" leads
from the position circuit. In order to
test the "B" positions for the proper
transmission of the office indication over
the "T" and "R" leads optional "H" wiring
and apparatus will be furnished and also
the double wound be furnished (CT1l) relay
which is optional "B" apparatus. When the
"B" position circuit has been connected as
is described under position circuit test
the test man at the test frame will ask
that one of the office keys in the position
circuit be operateds The key that connects
resistance ground to the "T" and "R" leads
will cause the (OBP) relay in the test cir-
cuit to be operated. The key that connects
battery to the "T" and "R" leads will
cause the (0AP) relay to be operated. The
(OAP) relay will operate the (OA) relay
and then when the (0OAP) relay has released,
the (OP) relay qperates in series with the
(OA) relay and the two relays hold to
ground. The (OA) relay lights the (OA)
lamp as an indication that the office in-
dication was properly transmitted from the
office key. The (0OBP) relay operating from
ground on the "T" and "R" leads will oper-
ate the (0B) relay and then when the key
is released the (OP) relay operated in
series with the (OB) relay and they lock
to ground. The (0B) relay lights the (OB)
lamp as an indication that the key caused
the proper registration in the test cir-
cuit.” The (OBP) relay may also be oper-
ated when the position disconnect key in
the position circuit is operated because
this key also connects ground to the "T"
and "R" leads. With the test circuit
(PD) key normal, one or the other of the
office keys or the position disconnect key
must be operated in the position circuit.
The operation of the (PD) key in the test
circuit, however, eliminates the neces-
sity of operating these keys in the posi-
tion circuit as has been described under
position circuit test.

20.2 1Instead of operating the office keys

as just outlined it may be desirable
to test the "B" position circuit for
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transmitting two ground pulses to the "T"

and "R" leads when the position is vacated.

To make this test, after the "B" position

has been seized b{ the test circuit, 'bat-

tery over the "K1" lead causes a flashing

lamp at the "B" position and the test man

will operate the (PD) key at the position.

This will cause the test circuit (PDl)

lamp to be extinguished as has been ex-

plained. The test man at the "B" position —
will then remove the operator'!s telephone
set plug from the jack as though the po-
sition were vacated. This causes two pul-
ses of ground to be connected to the "T"
and "R" leads to the test circuit. The
first of these pulses operates the (0BP)
and (0B) relays and when the pulse ends
the (OP) relay is operated as has been ex-
plained. The second ground pulse again
operates the (OBP) relay and with the (TP)
key normal, as it will be for this test
the (0A) lamp is lighted. The first pulse
operates the (0B) relay lighting the (O0B)
lamp. The telephone plug should therefore
be left out of the jack long enough for
the test man at the test circuit to ob-
serve these lamps. It should then be re-
inserted, at which time the (OA) and (OB)
lamps may be extinguished. The test cir-
cuit (PR) key should then be operated.
When the (PR) key is released the "B" po-
sition 1s again seized and a lamp at the
position again flashes as has been ex-
plained and the tests outlined can be re-
peated if desired, otherwise the test cir-
cuit (PD) and (TP) key should now be oper-
ated. The (PD) key operates the (PDl),
(PD2) and (OP) relays. The (TP) key trans-
fers the path, from the front contact of
the (OP) relay, that lighted the (0OA) lamp,
to the windings of the (CT1l) relay and also
operates the (TP) relay. The (TP) relay
closes the "K1", "K2" and "K3" leads from
the position circuit thru the test circuit
to the sender for registering in the sen-
der the numerical digit as keyed at.the
"B" position circuit as has been outlined
under "Position Circuit Test."

20.3 The (OP) relay operated, operates
the (PD2) relay, transferring the
"K1", "K2" and "K3" leads from the posi-
tion circuit through to the "B" sender.
The (OP) relay operated also closes a path
from the mid-point of the primary and sec-
ondary windings of the (CT1l) relay to the
contacts of the (OA) and (OBP) relays.
This is for the purpose of relaying the
signals from the office keys in the "B"
position circuit under test through the
test circuit to the "B" sender and regis-
tering the office indication in the "B"
sender. One of the office keys in the "B"
position should therefore be operated af-
ter the (PDZ2) relay has operated, connect-
ing the position circuit through to the -
sender if the sender requires an office
indication from the "B" position. The
(OAP) or (OBP) relay will operate from
the office key in the position circuit

AK.
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and the (0AP) relay connects resistance
battery to the midpoint of the windings of
the (CT1l) relay and thus to the "T" and

"R" leads to the sender while the (OBP) re-
lay connects resistance ground to the wind-
ings of the (CTl) relay.

20.)y The "B" position circuits may be ar-

ranged for both I and 5 digit opera-
tion in which case they require a signal
over the "K2" lead from the sender when 5
digits are to be set up by the operator.
The signal over the "K2" lead causes a lamp
at the "B" position to light and the posi-
tion circuit to transmit a tandem order
tone, Otherwlse the lamp will not light
and non-tandem order tone will be trans-
mitted.

20,5 To test that the "B" position cir-

cuits will properly function under
the above conditions optional "L" wiring
and apparatus in thils section and in sec-
tion 0106 will be furnished.

20.6 With the (LOC) key - section 0106 -
operated when the (PDl) relay oper-
ates as explained under "Position Circuit
Test" ground will be connected to the "K2"
lead to the position circuit under control
of the (OP) relay. The (OP) relay will
operate either after the office ke7 has
been operated and released at the "B" posi-
tion or when the (PT1l) relay releases after
having operated the (PT2) relay with the
(PD) key operated, In either event the
(OP) relay removes the ground from the
"K2" lead to the "B" position. With the
(LOC) key -0106 - operated the "K2" lead
will be grounded and the "B" position
should function as outlined above., In this
case the desired office key at the "B" po-
sition must be operated. The particular
key to be operated depends upon which po-
sition the (OAB) key -011ll - is placed.
The operation of the "B" position office
key causes the operation of the office re-
lay in the "B" sender as outlined above.

2l. OFFICE INDICATION BY MEANS OF CODE
DIGIT MF PULSING SENDER - (LOC) KEY
OPERATED

2l.1 The MF pulsing sender may be arranged
to register an office indication by
means of a code digit in advance of the
thousands digit. When registration of this
digit is to be tested one of the numerical
buttons of the (0I) key must be operated.
The depression of any one of these buttons
((LOC) key operated) causes the operation
of relay (FD). Relay (FD) operated causes
the operation of relay (0IA) and (OII) in
series following relays (KPA) and (KPS).
The operation of relay (0IA) operates re-
lays (TRA) and (TR1l) and following relays
as previously described. The pulsing will
now be as described, except that the of-
fice indication will be transmitted between

the "KP" signal and the thousands digit in
accordance with the button depressed. When
any "Office B" button is depressed the
(OAB) key should be operated to test that
ground was connected to the (0OAB) lead to
the marker by the sender.

'2l.2 To test that the MF sender will func-

tion properly if an unused office
indication is set up on the (0I) relays a
test may be made with an unassigned code
set up on the (0I) keys and the (RO) key
operated. The test will be satisfactory
if the sender 1s sent to reorder,

22 MULTI-FREQUENCY CURRENT SUPPLY - USED
BY INCOMING TRUNK TEST SET

MP Pulsing Sender - U Option

When the MF current supply is furnish-
ed from a separate office building and is
used in common with the iIncoming trunk
test set the "U" option shall be furnished
to prevent both test circuits being con-
nected to the MF current supply circuit
simultaneously. If the incoming trunk
test set is not using the MF supply circuit
when relay (TRD) 1is operated relay (STA)
will be immediately operated as previously
described. If the incoming trunk test set
is using the MF current supply circuit
battery will be connected to the CI lead
operation relay (IT). The operation of
relay (TRD) now connects ground to the (IT)
interrupter. The first closure of the "F"
contact operates relay (ITA) which locks.
The following closure of contact "B" on
(IT) interrupter operates relay (STA) and
(ST1) in series. Relay (STA) locks and
opens the ground from relay (IT) which
releases removing ground from the (IT)
interrupter. As long as relay (STA) is
operated ground is removed from the "CI"
lead and the incoming trunk test set can-
not cut in on the MF current supply cir-
cuit, If the incoming trunk test set holds
battery on the (CI) lead during the timing
interval (approximately 2 to L seconds)
the operation of relay (STA) will open the
ground from the "CI" lead and the incoming
trunk test set will be disconnected from
the MF supply circuilt. This circuit will
now proceed as previously described.

23. FALSE "KP" SIGNAL - (FKP) AND (RO)
KEYS OPERATED

The MF receiver and sender are ar-
ranged to route a call, on which a second
"KP" signal is received by the MF receiver,
to "Reorder". The (FKP) key operated
causes the operation of (FPA) and (FP1)
relays preceding the operation of relays
(KPA) and (KPS). The (ROl) -011l is also
operated. The (FKP) key connects the "KP"
signal frequencies to the contacts of re-
lay (FP1l) to be transmitted preceding the
regular "KP" signal. The first "KP"
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signal will cause the MF receiver to cut
through to the sender.
nal will now cause the sender to route the
call to "Reorder". The (RO) key should be
operated when making this test. Under this
condition the Register check circuit omits
the check of the "TH", "H", "T", and "U"
digits.

2. SINGLE FREQUENCY PULSE - (SF) KEY
OPERATED

The MF receiver and associated sender

are arranged to disregard a single frequency

making no registration. With the (SF) key
operated the (FPA) and (FPl) relays will be
operated preceding the operation of relays
(KPA) and (KPS). When pulsing starts the
"KP" signal will be controlled by relay
(FP1) followed by a single frequency (900
cycles) under control of relay (KPS). The
MF receiver and sender should not respond
to this single frequency and the remainder
of the pulses should be registered in the
manner above described.

25. THREE FREQUENCY PULSE - PRECEDING THE
"KP" SIGNAL - (TF) KEY OPERATED

The MF receiver 1is arranged to dis-

regard three simultaneous frequencies before

a legitimate "KP" signal has been received.
With the (TF) key operated the (FPA) and
(FP1) relays will be operated preceding the
operation of relays (KPA) and (KPS), and a
single frequency (900 cycles) will be added
to the two frequencies of the "KP".signal.
When pulsing starts three frequencies will

Spl. Keys Signal
Test Operated Produced
l. False K.P. (FKP) KP KP
Si@al ;
2. Low Input KP
3. Three Signals
Present (TFD) (LL) KP
L. High Input ' :
#1 (TF) (LL) 3 fr. KP
5. High Input (SF) (DPR)
#2 (LL) (TWT) KP 1 fr.

The second "KP" sig-

Off.
Ind.
Key

be transmitted first followed by the reg-
ular "KP" signal. The MF receiver should
not react to the three frequency pulse but |
should proceed with the "KP" signal and
subsequent pulsing as above described.

26. THREE FREQUENCIES IN PLACE OF A
NUMERICAL DIGIT - (TFD) AND (RO)
KEYS OPERATED

The MF receiver and sender are arrang-
ed to route a call to "Reorder" in case
three frequencies are received in place of
a numerical digit. The (TFD) key operated
operates the (ROl) relay in -011l) and also
connects a single frequency (900 cycles)
with the regular two frequencies for the
hundreds digit. Hundreds digit keys 0, 2,
ly, 6, 7 or 9 only should be depressed when
making this test., With the (TFD) key op-
erated the call proceeds in the regular
manner until the hundreds digit when the
three frequencies will cause the sender to
reroute the call to "Reorder." The (RO)
key should be operated when making this
test. Under this condition the regular
check circuit omits the check of the "TH",
"H", "T", and "U" digits.

27 SPECIAL TESTS FOR MF RECEIVER AND
SENDER

These tests are to test particular
condition or apparatus and are to be made
in the same manner as above described but
with keys operated as noted.

Numerical Reg. Keys Results
Thous. Hunds. Tens Units In
Reorder
1 3 (f T Completed
h L L L Reorder
7 7 7T 07 Completed
7 1 7 1

Completed

When the (FKP), (TF) or (SF) key is oper-
ated the lead for operating relay (KPA) is
transferred to operate relay (FPA) first
which in turn operates relay (KPA).

When an office indication key is de-
pressed the (LOC) key must be operated.
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"office Indication" register the "Office
Indication" key may be omitted.

For tests #1 and #3 the (RO) key should

be operated and the (ROl) relay is oper-
ated, '
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When making test #i (Kigh Input #1)
the operation of the (IL) key makes the
recelver more subject to false operation
by transients.

When making test #5. (TWT) key operated,
twist network is added to reduce the power
of the 1500 cycle frequency 6.25 +.25 db
"V" and "UX" option or 8.25 +.25 db "UY"
option below that of the 700 cycle fre-
quency. This checks if the receiver will
operate satisfactorily when frequency
twist, that might be introduced by line
facility, is present.

During location of trouble it may be
desirable to use any digit for either low
or high input tests regardless of above
table.

When making test #2 (Low Input) the
use of different digits insures that the
channels indicated have adequate sensiti-
vity.

Channels Have

Digit Used Adequate Sensitivity
L 700 & 1300 cycles
3 900 & 1100 cycles
0] 1300 & 1500 cycles

When making test #L (High Input #1)
the use of different digits insures that
the channels are not too sensitive.

Channel Is Not
Digit Used Too Sensitive
1100 cycle
1700 cycle
1100 & 1700 cycles
900 & 1500 cycles
1500 cycle
700 cycle

O npoonH

The use of the above digits provides
a check on an adjacent channel above or
below those being used, or of a combination
frequency produced by the difference be-
tween the second harmonic of one frequency
and the other frequency.

A test of the recelver to function in
the interval between the "KP" signal and
the first numerical digit (service condi-
tion) is made in test #l. If the receiver
fails to function in the time interval
between the two "KP" signals (O4LS mil.
sec. min.) the sender will fail to route
to reorder and the test circuit will block.

When (TFD) key is operated hundreds
digit keys 1, 3, 5 or 8 must not be used.

28. REORDER ON TIME OUT - MF SENDER CLASS
KEY #8 OPERATED

28.1 The MF pulsing sender is arranged to

. call in a marker and route a timed-
out call to "Reorder." With the class key
#8 operated for an MF pulsing sender the
operation of relay (TRl) (relay (MF8) being
operated) operates relay (TRO). Relay (TRO)
operated closes ground to hold relay (PRS)
operated and to operate relay (ROl) Fig.
AG, sheet 01l4. The call proceeds as usual
until relays (KPS) and (KPT) release which
stops the interrupter relays. The release
of relay (KPS) lights the (D) lamp. This
lamp remains lighted for 15-30 sec. As no
more pulses are sent to the sender the
sender starts to time out.

28.2 When the sender has timed out the

"CO" lead is opened releasing the
(CO) relay and the (D) relay is oPerated
as 1s outlined under "Check of "D" lead."
The sender (TCl) and (TC2) relays operate
and connection is made to the marker for
routing to "Reorder." If there 1is a delay
in making connection to a marker the (TRO)
lamp will light. When the marker 1is con-
nected the (TC) relay operates, locks,
opens the path to the (TRO) lamp and closes
ground to the (TRL" lead to -011llL which
then checks the Reorder routing from the
marker and if this 1is satisfactory the "AV"
lead from -011l; is grounded and with the
(TC) and (C01l) operated and (CO) released
this ground is extended to the "ADV" lead
to -0103 as a signal that the test is com-
pleted.

When making this test a plug in the
hold jack of the sender being tested should

be removed.

29. PRELIMINARY "ST" KEY OPERATION TEST

The MF sender 1s designed to route a
call to "Reorder" in case of a premature
"ST" key operation. This feature 1s tested
by the operation of the (LL), (RO), (DPR),
(CL-0), (ACS), and (ST) keys with the
(U-) keys  all normal. With no (U-) key
operated, the sender then registers TH,

H, and T digit followed by the "ST" digit
and should call for a marker asking for
reorder. With the (RO) and (DPR) keys
operated, provision is made for operating
the (RO1l) relay which allows the register
check circuit to check the "RO" indica-
tion from the sender to the marker. Ir
this check is satisfactory, the ADV

lead 1s grounded and release takes place
in a normal way.
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CIRCUIT UNIT - SECTION -0118
MF PULSING TEST CIRCUIT

1. PURPOSE OF CIRCUIT

l.1 This circuit unit in conjunction with

other units of the test frame provides
means of making tests on MF Terminating
Senders. This unit is for use where only
MF Terminating Senders are to be tested by
this test circuit,

2. WORKING LIMITS

2.1 None,

3. FUNCTIONS OF THIS CIRCUIT UNIT

3.101 To check the "s", "co", "D", "T" and
"R" leads and their associated appar-

atus.

3.102 Provides means for transmitting fast
pulses to simulate fast keying ser-

vice conditions.

3103 Provides means for transmitting slow

pulses to simulate slow keying ser-
vice conditions.

3.104 To check for continuity of "T" and
"R" leads in MF pulsing sender.

3.105 To check the MF receiver and sender
operation on short pulse closure.

3.106 To check the MF receiver and sender

operation on short open period be-
tween pulses.

3.107 To check that the regular start "ST"

key operation at the toll position
will not interfere with the registration
set up in the sender.

3,108 To check that the MF receiver will
not function on three frequencies
for "K.P." signal.

3,109 To check that the MF receiver and
sender wlll not register nor advance
on a single frequency.

3110 To check that the MF receiver and
sender will give a "reorder" in case
of three frequencies for a numerical digit.,

3,111 To check that the MF receiver and
sender will route to reorder in case
of a second "KP" signal. .

3.112 To check that the MF sender will give
the proper "OAB" lead indication for
office indication.

3.113 When an MF pulsing sender is to be
tested relay (MF8) 1s operated to re-

route the "B" lead from the sender and close

the (A) relay across the "T" and "R" leads.

3,11} To check that the MF sender will
give a "reorder in case of a prema-
ture "ST" key operation.

3.115 To time the "Start Pulse" signal
sent back by the MF sender.

3.116 To make an operate and release test
on the (A) relay of the MF sender.

3.2 Keys

3.201 (FKP) key. This key when operated

causes two "KP" (key pulse) signals
to be transmitted to test that the sender
will block in case a false preliminary "KP"
signal is received.
3.202 (SF) key. This key when operated i
causes a single frequency to be
transmitted following the "KP" signal to
test that the MF receiver and sender will
not register on a single frequency.
3.203 (TF) key. This key when operated
adds one frequency to the two fre-
quencies of a preliminary "KP" signal to

test that the recorder will not falsely re-
spond to three frequencies as.an initial

"KP" signal.

3.204 (IL) key. This key when operated
causes an increase in the power from

the volume limiter of the MF receiver cir-

cuilt making the recelver more sensitive to

transient operation.

.

i
i

3.205 (DPR) key. This key when operated
causes pulses with a minimum open
period to be transmitted for all ‘digits.

(TFD) key. This key when operated
adds one frequency to the two fre-
quencies of the hundreds digit to test that
the MF receiver and sender will block on
three frequencies for a digit. This key
operates relay (ROl) sheet 011l to omit

check of numerical digits.

3,207 (LL) key. This key when operated
removes a high loss pad (HL) from

the MF pulsing circuit to provide a high

input to the receiver,

3,206

3,208 (TWT) key. This key when operated

connects a network across the MF
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pulsing circuit to simulate a difference in
trunk attenuation with frequency conditions.
It may also insert a 4 db pad.

3,209 (TFT) key. This key when operated
inserts 250 ohms in the locking lead
of relay (D) to prevent the operation of
relays (TCl) and (TC2) in the sender on a
trunk disconnect test,

3.210 (SKP) key. With this key operated
the (KP-) relays generate slow

pulses of approximately .250 sec. make and
«250 sec. break, This test checks the lock-
ing circuit of the sender (TO) relay.

3.3 Lamps

34301 The (CT) lamp lights while waiting
for the sender to reverse the battery
on the "T" and "R" leads.

3,302 The (RC) lamps light while waiting

for the sender to recognize that
registration 1s completed and has opened
the "T", "R" and "CO" leads.

3.303 The (MFB) lamp lights when the MF

supply is in use by the incoming
trunk test circuit, This lamp applies only
when the MF supply is obtained over cable
conductors from another office and is used
by the two circuits in common.

3.304 The (KP), (OF), (0I1), (TH), (H), (T),

(U) and (ST) key pulsing progress
lamps indicate which digit the circuit 1is
ready to send. These lamps are particularly
useful :in step-by-step operation.

4. CONNECTING CIRCUITS

When this circuit is listed on a key
sheet the connecting information shown
thereon is to be followed.
L.l Connector Circuit, SD-25159-0102,

4.2 Sender Group Test Circuit,
8D-25159-0106.

L.3 Revertive Pulsing Circuit,
8D-25159-0108.

4.4 Register Check Circult, SD-25159-011k.

4.5 Misc. Circuit Inc. Trk. Frame,
SD-25159-01.
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DESCRIPTION OF OPERATION
5. SELECTION

When an MF pulsing terminating sender
has been selected for test by the test cir-
cuitr the sender group test unit grounds
the "C" lead to this circuit, operating the
(C) relay. The (C) relay operated, lights
the CO lamp, operates relay (G) and with
the (Cl) relay operated connects through
the individual leads from the sender. The
(MF8) relay is operated from the (MFS) re-
lay in the sender groups test unit.

6. CHECK OF THE "S" LEAD

The "S" lead is tested for ground in the
sender group test circuit and this lead is
extended into this unit operating the (Cl)
relay. The (Cl) relay locks under control
of relay (C). If the check of the "S" lead
does not function properly the test circuit
will block.

7. CHECK OF THE "D" AND "CO" LEADS

T.1 "D" Lead for False Ground

The MF pulsing sender does not ground
the "D" lead until after the registratfon
is campleted but when relay (Cl) operates
the "D" lead is closed to the winding of
relay (TD3). ' If there is a false ground
on the "D" lead relay (TD3) will operate
and lock. Relay (TD3), operated, also =
opens the lead to the winding of relay
"D" so that relay (D) cannot be operated
when the sender connects ground to the "D"
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"[‘.
lead. Relay (TD3) also opens the lead from
the "D" lamp transferring it to the (DG)

lamp. _
7.2 Check of the "CO" Lead

When relay (Cl) is operated the "CO"
lead is closed to the (CO) relay which op-
erates, operating relay (COl) which locks
under control of relay (MFS). Relay (COl)
operated transfers the "D" lead fram the
(TD3) relay to the (D) relay winding. The
operation of relay (CO) extinguishes the
(CO) lamp and lights the (CT) lamp. If
the check of the "CO" lead does not function
properly the test circuit will block and the
(CO) lamp will remain 1lit.

8. SEQUENCE RELAY PREPARATION

8.1 The operation of relay (CO) closes
ground to operate relays (KPA) and
(KPS) in series. Relay (KPA) locks. Relay
(KPS) operated lights the (KP) lamp. Relay

(KPA) operated operates relay (TRA) and
(TR1) in series. The (TRA) relay operated
locks and operates relays (TRB) and (TR2)
in series. Relay (TRB) operated locks and
operates relays (TRC) and (TR3) in series.
Relay (TRC) operated locks and operates:
(TRD¥ and (TR4) in series. Relay (TRD) op-
erated, locks and operates relays (STA) and
(ST1) in series. Relay (STA) operated locks
under control of relay (C). In case an
office identification digit is to be trans-
mitted relay (FD) will be operated by one
of the (0I) keys. With relay (FD) operated

the operation of relay (KPA) operates relays -

(OIA) and (0I1) in series. Relay (0IA) op-
erated locks and operates relays (TRA) and
(TR1) in series. The remaining relays op-
erate as above described.

8.2 When the sender 1s selected it connects
battery to the "T" lead and ground to

" the "R" lead. Relay (BSY) controls the "T"

and "R" leads until ground is placed on the
"RL" leads to signal that the sender is
seized. With relay (MF8) operated the
polarized (A) relay, Fig. 10, sheet 0110,
is connected to the "T" and "R" leads and
operates from battery and ground in the
sender. The operation of the (A) relay re-
moves ground from the secondary winding of
the condenser-timed (RVT) relay allowing it
to start to operate. If the (A) relay is
still operated when the (RVT) operates the
(RV1) relay will operate and lock, extin-
guishing the (SSP) lamp to indicate that
the start pulse was long enough. When (RV1)
operates the slow release (RV2) relay will
start to release., If the sender reverses
battery and ground, as it should, before
(RV2) releases, the release of (A) -followed
by the release of (RVT) will hold (RV2) and
operate the (RV3) relay. The (LSP) lamp
will be extinguished, indicating that the
start pulse was not too long. The operation
of (RV3) operates (Al) which locks under

control of relay (CO). Relay (Al) operated
(a) extinguishes the (CT) lamp, (b) lights
the (RC) lesmp, (c) opens the lead which op-
erated relay (KPA). d) opens the shunting

th to prevent false shunting of (Al) when
ST1) releases, (e) closes ground to the
armature and windings of relay (KPl) to
start pulsing, and %:) closes the circuit
to the winding of relay (KPS).

9. 'CONTROL OF "T" AND "R" LEADS

The (FP1), (XKPS), (0I1), (TR1l), (TR2),
(TR3), (TR4) and (ST1l) relays control the
closure of the "T" and "R" leads from the
sender for false key pulse signal, key pulse
(KP), office identification, thousands,
hundreds, tens, units, digits and a start
signal in sequence.

10, REGISTRATION

The register relays in the sender cir-
cuit are under control of the relay inter-
rupter circuit, the (TR1l) to (TR4) relays
and the numerical register keys in the test
circuit. The numerical keys corresponding
to the number with which it is desired to
test the sender shall be depressed. The
(TR1) to (TRL4) relays, releasing one by one
after each digit, switch the pulsing lead.
from one set of numerical keys to the next.
The purpose of the relay interrupter ocir-
cuit (KPl) to (KP6) relays is to provide a
definite closed period for operating the
register relays in the sender.

With the (SKP) keéy operated, ground is
supplied through a back contact of the nor-
mal (Al) relay to the winding of the (KPl)
relay, to place the (KPl) relay on its back
contact. The placing of the (KPl) relay on
its back contact is necessary in order to
insure the start pulsing of relay (KPl)
later on in the circuit. Should the (KP1)
relay contact be floating, the (KPl) relay
would not start to pulse without this con-
ditioning. .

Ground 1is supplied through a front
contact of the operated relay (Al) to the
windings of the (KPl) relay. This causes
the operation of the (KPl) relay. When the
(KP1) relay front contact closes, the (KPl)
relay releases and opening of the front con-
tact starts the (KP1l) relay to operate
again. The operation of this relay is
delayed due to the fact that the condenser

.(KP) must be _charged by a current flowing
_through the (KPl) relay secondary winding

before the relay can operate. This con-
denser charging current in the secondary
winding is in the direction to prevent the
relay operation, and therefore, the relay
will not operate until the charging cur-
rent has been sufficiently reduced, so that
the primary ampere turns are greater than
the secondary. The release of the (KP1)
relay is delayed in a similar manner due
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to the (KP) condenser discharging through
the secondary winding.

The characteristics of the (KPl) re-
lay and associated condenser and resistances
are such that the relay contacts furnish
minimum pulses of 55 mil. sec. closed and
L5 mil. sec. open for K.P. signal. For the
numerical digits the resistances are replac-
ed by other resistances so that the relay
contacts furnish minimum pulses of approxi-
mately .027 sec. closed and .063 sec. open
when (DPR) key is normal. When the (DPR)
kay 1s operated the length of the pulse
closure and open for the numerical digits
are reversed. The short pulse closure is
to test that the receiver and sender will
properly function on a minimum pulse clo-
sure and the short open between pulses 1is
to test that the sender will make the trans-
fer to the next register within this open
period. With the (SKP) key operated, the
pulses are .250 sec. closed and .250 sec.
open. This will be described in Paragraph
10.1. The (KP2), (KP3) and (KPL) relays
repeat the pulses supplied by the (KPlY
contact for the purpose described below.

When the (KPL4) relay closes its con-
tact, ground is supplied to operate the
(KP5) relay, and when the (KPl4) relay re-
leases the (KP6) relay operated. The (KP5)
and (KP6) relays lock up under control of
relay (KP6) and their purpose is to absorb
the first pulse of the interrupter so that
the first pulse supplied to the receiver
and sender will be of full duration. The
(KP6) relay operated closes the "T" and
"R" leads from the contacts of the (KP2)
and (KP3) relays toward the sender, and
also extends the circuit from the (KPL)
relay contact to the inner end of the wind-
ing of the (KPS) relay through its contact,

The contacts of relays (KP2), (KP3) and (KPL)

make and break simultaneously. When the
contacts of relays (KP2) and (KP3) close
for the first digit the multifrequencies
for the (KP) signal, "KP" and "KPR" leads,
connected to the contacts of relay (KPS)
(operated) are closed through contacts of
relays (TR1), (TR2), (TR3) and (TRL4) (oper-
ated) contacts of relays (KP2), (KP3) oper-
ated through repeating coil A,1C pads (HL)
gnd (IN) and repeating coil (T) to sender.
The (KPL) relay contact closing, connects
ground to the inner end of the winding of
relay (KPS) which holds this relay operated
but shunts relay (KPA) which releases, When
the (KPL) relay contacts open relay (KPS) is
released. Relay (KPS) released (a) trans-
fers the "T" and "R" leads from the "KPT"
and "KPR" leads to leads "TH" and "TH1" to
the thousands register key through contacts
on relay (0Il) normal, (b) extinguishes the
(KP) lamp, (c¢) lights the (TH) lamp and (d)
opens the operating circuit of the (KPT)
relay which releases. Relay (KPT) is held
operated until relay (KP6) releases to pre-
vent a false pulse in case the (KP2) and
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(KP3) relays again close thelr front contacts.

When the (KPT) relay releases the interrup-
ter is stopped to permit changing the in-
terrupter network resistances to give the
digit pulse timing in place of the "KP" sig-
nal timing. The release of relay (KPT)
causes the operation of relay (PR) and also
opens the operating circuit of slow release
relay (PRS) which releases, aga n closing
the ground to the interrupter which resumes
pulsing as above. The (TH), (H), (T) and
(U) lamps referred to under reﬁiatration
are the "Pulse Progress Lamps." The clo-
sure and opening of the contacts of relays
(KP2), (KP3), and (KPl4) after relay (KP6¥
has operated campletes the thousands reg-
istration in the sender and releases relay
(TR1). Relay (TR1) releases (a) transfers
the "T" and "R" leads to the hundreds reg-
ister key over oeads "H" and "H1", (D)
extinguishes the (TH) lamp and (c) lights
the (H) lamp. The hundreds, tens and units
digits registrations are completed in a
similar manner as the thousands digit ex-
cept that the "T" and "R" leads are connec-
ted to the hundreds, tens and units regis-
ter keys n sequence. The release of relay
(TRY4) after units registration connects

the "T" and "R" to the "start" aiﬁnal fre-
quencies over leads "STT" and "STR" through
contacts on relay (ST1l) operated. The
"start" signal will now be transmitted in
the same manner as the previous digits but
the sender should now have advanced to a
condition on which the "start" signal has
no effect, The release of relay "ST1" (a)
opens the "T" and "R" leads, (b¥ opens the
ground from the interrupter, stopping the
interrupter relays, (c) extinguishes the
(ST) lamp and (d) lights the %g) lamp.

10.1 Long Pulse (SKP) Key Operated ("VG"
Option)

With the (SKP) key operated, the
pulses are increased to approximately .250
sec. closed and .250 sec. open.

This slow pulse 18 necessary to deter-
mine if the "MF" sender (TO) relay is func-
tioning to prevent registering a digit on a
particular group of sender register relays
and then registering the same digit on the
succeeding group of register relays. This
will occur if the sender (TO) relay fails
to remain locked operated during the full
closure of any digit., The sender received
is arranged to accept any digit, and then
cause the sender to register the digit,
after which the sender is prepared for
reception of the succeeding digit by
connecting a second group of register re-
lays. If the first digit pulse is pro-
longed, such as might occur if the oper-
ator holds a digit key operated for an
extended interval of time, or until the
sender had connected the second group of
register relays, then this same pulse would
make two registrations. Sender relay (TO)

p—
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locked operated, during this interval,
prevents this.

The slow pulse test may also be used
to assist the maintenance man in the detec-
tion of troubles In the sender register
circuit.

10.2 Multi-office Indication

When senders are arranged to complete
calls in multi-office terminating units
there are three methods of controlling this
indication as follows:

(a) Where there are only individual trunk
groups.

(b) Where there are only common trunk
groups.

(c) Where there are both individual and
common trunk groups.

10.21 Individual Groups of Trunks

In these cases the sender receives
the office indication from the trunk group
through the 1link., Calls from trunks to
office "A" cause the "OA" lead to be ground-
ed and the sender connects the marked "OAB"
lead to the "CK3" lead. The call is there-
by routed to office "A" without keying an
office digit.

To test senders for this the (LOA)
key -0106 will be operated and the (OAB)
key -011lly will be normal. Calls from the
trunks to office "B" cause the "OB" lead to
be grounded and the sender grounds the "OAB"
lead to the marker, No office digit is
keyed. To test senders for this the (LOB)
and (OAB) keys are operated. See sections
0106, Par. 10.1 and 0lll, Par. 3.6.

10.22 Common Group of Trunks

When the senders are arranged for
completing calls to multi-office terminat-
ing units over common groups of trunks the
(LOC) key should be operated which indicates
to the sender that a code digit will be re-
ceived. The sender arranged itself for re-
ceiving five digits, In the MF sender,
cross-connections are provided so that any
digit can be used as either "Office A" or
"office B". When "Office B" numerals are
used for the code digit the "OAB" lead to
the marker will be grounded the test cir-
cuit (OAB) key must be operated. The test
circuit otherwise functions as described
for a regular call. See 011ll, Par. 3.6 and
0106, Par. 10.1.

10.23 Co?mon Group of Trunks - Arrangement
(b

In this case an office digit must
always be keyed. The sender does not re-
ceive an office indication from the link.

The (LOA), (LOB) and (LOC) keys will be
omitted if there 1s not same other type or
group of senders that requires a link office
indication. In any event the office digit
is keyed to the sender as described in this
section,.

11. CHECK OF "D" LEAD

When registration is campleted in the
sender, §round is connected to the "D" lead
and the "CO" lead is opened. The opening
of the "CO" lead releases the (CO) relay.
The "D" lead is connected to a polarized
relay (TCl) in the sender circuit and when
the (Cl) relay has operated, this polarized
relay is connected to the (D) relay through
the (D) resistance. The (D) relay operates
and locks under control of the (C) relay,
extinguishes the (D) lamp and lights the
(TC) lamp. The lockin§ ground from the
test circuit over the "D" lead operates the
sender polarized relay causing the sender
to progress with the call. The (D) resis-
tance in the "D" lead is used to make an
operate test of this sender polarized relay.
If the check of the "D" lead does not func-
tion properly the test circuit will block
and the (D) lamp will remain 1it.

12. OFFICE INDICATION BY MEANS OF CODE
DIGIT

(LOC) Key Operated

The MF pulsing sender may be arranged
to register an office indication by means
of a code digit in advance of the thousands
digit. When registration of this digit is
to be tested one of the numerical buttons
of the (0I) key must be operated. The de-
pression of any one of these buttons ((LOC)
key being operated) causes the operation of
relay (FD). Relay (FD) operated causes the
operation of relay (0OIA) and (0Il) in series
following the operation of relays (KPA) and
(KPS). The operation of relay {bIA) oper-
ates relays (TRA) and (TR1l) and following
relays as previously described. The puls-
ing will now be as described except that
the office Indication will be transmitted
between the "KP" signal and the thousands
digit in accordance with the button de-
pressed. When any "B" office code button
is depressed the {OAB) key should be oper-
ated to test that ground was connected to
the (0OAB) lead to the marker by the sender.

13, TRUNK DISCONNECT TEST

13.1 Over "T" and "R" leads #5 Class Key
and (DPR) Key Operated

There i1s a feature in the sender cir-
cuit which functions to restore the circuit
to normal in case a premature disconnect
signal is received fram the trunks., When
this feature is to be tested the #5 class
key of the connector circuit 1s operated
supplying ground over the "TD" lead to
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operate relay (TDB) when relay (TR3) oper-
ates with relay (DLT) normal and relay (MF8)
operated. Relay TD8 operated (a) locks to
the (ST) relay ground through a front con-
tact of (C) relay, (b) opens in part the
pulsing circuit ground lead and fc) closes
in part a circuit to operate relay (TDh).
Relay (TR3) operated maintains a closure of
the pulsing circuit ground. The sender
test circuit proceeds to send pulses as pre-
viously dexcribed until (TR3) relay releases
when the pulsing circuit is opened pre-
venting further pulsing. The release of
relay %TR3) now operates relay (TD4) in
turn operating relay (TD5) which in turn
operates relay (TDZ{. The operation of re-
lay (TD4) and (TD5) closes the "T" and "R"
leads from the sender to relay (TD6) which
operates in turn operating relay (TD7).
Relay (TD7) operated (a) locks to the (TD)
lead, (b) opens the operating winding of
relay (TDS) which is slow release and (c¢)
closes iIn part a circuit to the "ADV" lead
to the connector circuit. The release of
relay (TDS5) opens the "T" and "R" circuit
through relay (TD6) but leaves a 30,000 ohm
lead across them. The opening of the "T"
and "R" leads causes the sender to restore,
opening the "S" lead and permitting the

(Cl) relay to release. The release of re-
lay (TD5) causes the release of relay (TD2).
Relay (TD2) is slow relesase to time the re-
lease of the sender relay. Ground through
the back contact of relay (TD2), front con-
tacts of relay (TD7) and back contacts on
relays (TD3) and (Cl) is supplied over the
"ADV" lead to the connector circuit causing
the test circuit to advance. If the pre-
mature disconnect feature of the sender
fails to function properly the "S" lead will
not be opened by the time the (TD2) relay
has released. The (TD2) relay released
furnishes a locking circuit for the (Cl)
relay. With the (Cl) relay locked under
this condition the test circuit will block
and the (TD) lamp will remain 1it. Pre-
cautions outlined in section 0102 under
"Trunk Disconnect Test" should be observed.

13.2 By Means of the "D" Lead

In the MF pulsing sender ground 1s
not closed to the "D" lead until all the
registration is completed. There is a
feature in the sender circuit which func-
tions to restore the sender circuit to nor-
mal in case of a disconnect after super-
vision has been transferred.back to the
trunk circuit., When this feature is to be
tested #9 class key of the connector circuit
is operated which supplies ground over the
"TD" lead operating the (TD1l) relay and
ground over lead (TDl) operating relay (DLT).
The operation of the #9 class key should be
delayed until the test frame has restored
to normal fram any previous test. With the
(Cl) relay operated the "D" lead is closed
from the connector circuit through the
front contacts of relay (TD1l) to the winding
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of the (TD) rela?. When the sender applies
ground to the "D" lead after registration
is completed relay (TD) operates but the
polarized relay in the sender does not op-
erate. The (TD) relay operated locks and
the locking ground is supplied to the "D"
lead, through winding of relay (TCO), and
the (EZ) resistance in parallel, causing
the operation of the polarized relay in
the sender. The (TD) relay operated cau-
ses the release of relay (TDl). Relay
(TCO) will not operate until relay (TC2)
in the sender has operated due to insuf-
ficient current. The operation of relay
(TC2) causes the operation of relay (TCO)
which locks. Relay (TCO) must be operated
and locked before relay (TD1l) breaks its
front contact. Relay (TD1l) is slow release
in order to allow sufficient time for the
sender relays to function. The (TDl) re-
lay released connects the "D" lead to the
(TD3) relay. The sender polarized relay
releases and the sender then functions to
restore to normal., The sender opens the
"S" lead which permits the (Cl) relay to
release. Ground through (TD2) relay re-
leases and the front contacts of the (TD)
relay and back contacts of relays (TD3)
and (Cl) is supplied over the "ADV" lead
to the connector circuit causing the test
circuit to advance., If this disconnect
feature of the sender fails to function
properly the "S" lead will not be opened
by the time the (TD2) relay has released.
the (TD2) relay released furnishes a lock-
ing circuit for the (Cl) relay. If relay
(TCO) 1is not operated by the operation of
the sender (TC2) relay ground through the
back contact of relay (TCO) will hold re-
lay (Cl) operated although the "S" lead
was opened. With the (Cl) relay locked
under this condition the test circuit will
block and the (D) lamp will remain 1lit. If
the sender fails to remove ground from the
"D" lead, the (TD3) relay will operate and
lock, opening the "ADV" lead and blocking
the test circuit with the (D) lamp 1lit. On
a satisfactorily completed test the (D)
lamp will remain 1it until the release of
relay (COl). Precautions outlined in sec-
tion 0102 under Trunk Disconnect Test
should be observed.

13.3 Test of Release of Sender (FT) Relay
- (TFT) Key Operated

There 18 a feature in the sender to
open the "S" lead in case certain features
are not completed within a definite time.
The operation of the "TFT" key inserts
250 ohms into the locking circuit of relay
(D). This resistance serves to lock relay
(D) but prevents the operation of polarized
relay (TCl) in the sender. As relays (TCl)
and (TC2) in the sender are not operated
the sender is not connected to a marker,
The (TFT) key operated also operates relay
(TD5), through a normal contact on relay
(TD7), in turn operating relay (TD2). The
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operation of relay (D), after the completion
of pulsing, operates relay (TD7) opening
the operating circuit of relay (TDS5) which
releases in turn releasing relay (TD2). If
the (Cl) relay has not released, by the op-
ening of lead "S", by the time relay (TD2§
has released relay (Cl) will be locked and
the test circuit blocked, as previously
described, with the (TC) lamp 1lit.

14 TIME OUT TEST

With class key No. 6 (TA) and (MFS)
keys operated, and (APB) key normal, insert
a plug in the sender hold jack. On this
test the minor alarm will be sounded and
the other members of the maintenance force
should be advised accordingly. The (TM)
relay will be operated from the No. 6 class
key operating the (KS) relay. The (KS) re-
lay operated prevents sending MF pulses to
register a number in the sender. The (KP)
lamp in the test circuit lights and the
sender should start time out and in 15 to
30 seconds should cause the sender (TL)
lamp to light. The time fram the lighting
of the (KP) lamp to the lighting of the
sender (TL) lamp is the time out period of
the sender and measured with a stop watch
should be between 15 and 30 seconds. Five
to 10 seconds after the (TL) lamp lights
the minor alarm should sound. The (MGB)
key is then operated to prevent interfering
with service when the sender circuit is
subsequently released with the test circuit
attached. The hold plug is then removed
from the jack and the (TL) lamp should be
extinguished and the alarm silenced. The
test circuit (S) lamp should then light.
The (AV) key should then be mamentarily op-
erated to cause the test circuit to advance
for starting a test of the next sender or

the seme sender if the (REP) key is operated.

When the (REP) key is operated the (AV) key
should be held operated until the test cir-
cult advances for the next test. Since the
operation of the (MGB) key makes the sender
group busy the (AV) key should be operated
without undue delay.

15. MULTIFREQUENCY CURRENT SUPPLY - USE
BY INCOMING TRUNK TEST SET - "U" OPTION

When the MF current supply is furnished
from a separate office buillding and is used
in cammon with the incoming trunk test set,
the "U" option shall be furnished to pre-
vent both test circuits being connected to
the signal current supply circuit simul-
taneously. If the incoming trunk test set
is not using the signal current supply cir-
cuit when relay (TRD) is operated relay
(STA) will be immediately operated as pre-
viously described. If the incoming trunk
test set is using the signal current supply
a circuit battery will be connected to the
"C1l" lead operating relay (IT). The oper-
ation of relay (TRD) now connects ground to
the (IT) interrupter. The first closure of
the "P" contact operates relay (ITA) which

locks. The following closure of the con-
tact "B" on (IT) interrupter operates re-
lay (STA) and (ST1l) in series. Relay
(STA) locks and opens the ground from re-
lay (IT) which releases, removing ground
fran the (IT) interrupter. As long as
relay (STA) is operated ground is removed
from the "C1l" lead and the incoming trunk
test set cannot cut in on the signal cur-
rent supply circuit. If the incaming
trunk test set holds battery on the "C1"
lead during the timing interval (approx-
imately 2 to l seconds) the operation of
relay (STA) will open the ground from the
"Cl" lead and the incoming trunk test set
will be disconnected from the signal cur-
rent supply circuit. This circult will
now proceed as prevlously described.

16, FALSE "KP" SIGNAL -.(FKP) AND (RO)
KEYS OPERATED

The MF receiver and sender are ar-

ranged to route a call, on which a second
"KP" signal is received by the MF receiver,
to "Reorder". The (FKP) keys operated
causes the operation of (FPA) and (FPl)
relays preceding the operation of relays
(KPA) and (KPS). The (ROl) relay in -011k
is also operated. The (FKP) key connects
the "KP" signal frequencies to the con-
tacts of relay (FPI) to be tranamitted
preceding the regular "KP" signal. The
first "KP" signal will cause the MF re-
ceiver to cut through to the sender. The
second "KP" signal will now cause the
sender to route the call to "Reorder".
The (RO) key should be operated when ma-
king this test., Under this condition the
register check circult omits the check of
the "FH", "H", "T", and "U" digits.

17. SINGLE FREQUENCY PULSE - (SF) KEY
OPERATED

The MF receiver and associated sender
are arranged to disregard a single fre-
quency making no registration. - With the
(SF) key operated the (FPA) and (FPl) re-
lays will be operated preceding the oper-
ation of relays (KPA) and (KPS). When
pulsing starts the "KP" signal will be
controlled by relay (FPl) followed by a
single frequency (900 cycles) under con-
trol of relay (KPS). The MF receiver and
sender should not respond to this single
frequency and the remainder of the pulses
should be registered in the manner above
described.

18, THREE FREQUENCY PULSE - PRECEDING
THE (KP) - (TF) KEY OPERATED

The MF receiver is arranged to dis-
regard three simultaneous frequencies be-
fore a legitimate "KP" signal has been
received. With the (FT) key operated the
(FPA) and (FPl) relays will be operated
preceding the operation of relays (KPA)
and (KPS), and a single frequency (900
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cycles) will be added to the two frequen-
cies of the "KP" signal. When pulsing
starts three frequencies will be tranamitted
first followed by the regular "KP" signal,
The MF receiver should not react to the
three fre?uency pulse but should proceed
with the "KP" signal and subsequent pulsing
as above described.

19. THREE FREQUENCIES IN PLACE OF A NUMER-
ICAL DIGIT - (TFD) AND (RO) KEYS
OPERATED

The MF receiver and sender are arran-
ged to route a call to "Reorder in case
three frequencies are received in place of
a numerical digit. The (TFD) key operated
operates the (R01) relay in 01l and also
connects a single frequency (900 cycles)
with the regular two frequencies for the

Spl. Keys Signal
Test Operated Produced
l. False K.P. (FKP) KP KP
Signal
2. Low Input KP
3. Three Signals
Present (TFD) (LL) KP
4. High Input (TF) (LL) 3 fr. KP
#1
5. High Input (sF) (LL) KP1 fr.
#2 (TWT) (DPR)

hundreds digit. Hundreds digit keys 0, 2,
4L, 6, 7 or 9 only should be depressed when
making this test. With the (TFD) key op-
erated the call proceeds in the regular
manner until the hundreds digit when the
three frequencies will cause the sender to
reroute the call to "Reorder". The (RO)
key should be operated when making this
test. Under this condition the regular
check circuit omits the check of the "TH",
IlHll’ IITH and Ilull digits.

20, SPECIAL TESTS FOR MF RECEIVER AND
SENDER

These tests are to test particular
conditions or apparatus and are to be made
in the same manner as above described but
with keys operated as noted:

off.

Ind. Numerical Reg. Keys Results
Key Thous., Hunds. Tens Units - In
Reorder
1 1 3 7 7 Completed
N L L L Reorder
7 7 7 i 7 Campleted
7 7 T 7 7 Campleted

When the (FKP), (TF) or (SF) key is
operated the lead for operating relay (KPA)
is transferred to operate relay (EPA) first
which in turn operates relay (KPA).

When an "Office Indication" key is de-
pressed the (LOC) key must be operated.

If senders are not equipped with "Of-
fice Indication" register the "Office In-
dication" key may be omitted.

For tests #1 and #3 the (RO) key should
be operated and the (RO1l) relay is operated.

When making test #L (high input #1)
the -operation of the (LL) key makes the re-
celver more subject to false operation by
transients,

When making test #5, (TWT) key oper-
ated, twist network is added to reduce the
power of the 1500 cycle frequency 6.25 +.25
db "V" and "UX" option or 8.25 +.25 db Muy"
option below that of the 700 cycle frequency.
This checks 1f the receiver will operate
satisfactorily when frequency twist, that

" Page 78
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might be introduced by line facility, is
present,

During location of trouble it may be
desirable to use any digit for either low
or high input tests regardless of above
table,

When making test #2 (low input) the
use of difference digits insures that the
channels indicated have adequate sensitivity:

Channels Have

Digit Used Adequate Sensitivity
L 700 & 1300 cycles
3 900 & 1100 cycles
0] 1300 & 1500 cyocles

When making test #4 (high input #1)
the use of different digits Iinsures that
the channels are not too sensitive,

Channel Is Not

Digit Used i Too Sensitive
1 _ 1100 cycles
S 1700 eycles
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Channel is Not

Digit Used Too Sensitive
0 1100 & 1700 cycles
6 900 & 1500 cycles
2 1500 cycles
9 700 cycles

The use of the above digits provides
a check on an adjacent channel above or
below those being used, or of a combination
frequency produced by the difference be-
tween the second harmonic of one frequency
and the other frequency.

A test of the receiver to function in
the interval between the "KP" signal and

the first numerical digit (service condition)

is made in test #l. If the receiver fails
to function in the time interval between
the two "KP" signals (45 mil. sec. min.)
the sender will fail to route to reorder
and the test circuit will block.

When (TFD) key is operated numerical
digits keys 1, 3, 5 or 8 must not be used.

REORDER ON TIME OUT - MF SENDER CLASS
KEY #8 OPSRATED

21,

2l1.1 The MF pulsing sender 1is arranged to
call in a marker and route a timed
out call to "Reorder". With the class key
#8 operated for an MF pulsing sender the
operation of relay (TR1l) operates relay
(TRO). Relay (TRO) operated closes ground
to hold relay (PRS) operated and to operate
relay (ROl) Fig. AG, sheet 011ll., The call
proceeds as usual until relays (KPS) and
(KPT) release which stops the interrupter
relays. The release of relay (KPS) lights
the (D) lamp. The (D) lamp remains lighted
for 15 - 30 seconds. As no more pulses are
sent to the sender the sender starts to

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 2314-JFP-FBB

time out. When making this test a plug in
the hold jack of the sender being tested-
should be removed.

21.2 When the sender has timed out the

"CO" lead is opened releasing the
(CO0) relay and the (D) rela? operates as is
outlined under "check of "D" lead". The
sender (TCl) and (TC2) relays operate and
sender makes connection to a marker for
routing to "Reorder." If there is a delay
in making connection to a marker the (TRO)
lamp will 1light. When a marker is connected
the (TC) operates, locks, opens the path
to the (TRO) lamp and closes ground to the
"TRL" lead to -0lll which then checks the
Reorder routing fram the marker. If this
is found satisfactory the "AV" from -01l4
is grounded with the (TC) and (COl) relays
operated and (CO) released this ground is
extended to the "ADV" lead to -0103 as a
signal that the test is completed.

22. PRELIMINARY "ST" KEY OPERATION TEST

The MF sender is designed to route
a call to "reorder" in case of a premature
"ST" key operation. This feature is
tested by the operation of the (LL), (RO),
(DPR), (CL-0), (ACS), and (ST) keys with
the (U-) keys normal. With no (U-) key
operated, the sender then registers TH,
H, and T digit followed by the "ST" digit
and should call for a marker asking for
reorder, With the (RO) and (DPR) keys
operated, provision is made for operating
the (ROl) relay which allows the register
check circuit to check the "RO" indication
from the sender to the marker. If this
check is satisfactory, the ADV lead is
grounded and release takes place in a nor-
mal way.
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SECTION 216-788-501
Issue 1, August 1969
AT&TCo Standard

BELL SYSTEM PRACTICES
Plant Series

TERMINATING SENDER
TEST CIRCUIT SD-25159-01
TESTS
NO. 1 CROSSBAR OFFICES

© American Telephone and Telegraph Company, 1969

Printed in U.S.A.

1. GENERAL PAGE
1.01 This section describes a method of testing
the terminating sender test circuit (SD-25159-01). G. Relay Nonoperate Resistance:
The tests are intended to detect trouble not readily Verifies critical resistance values
evident in the normal use of the test frame. used in L relay nonoperate test. This
test also verifies critical resistance values
1.02 This section affects the Equipment Test List. used to test for premature timeout. . 6
1.03 The tests covered are: H. RBT Key Features: Checks operating
‘ PAGE features of RBT key and requirements
A. Busy Timing and Trouble Timing: of critical relay used in checking delayed
Checks the busy and trouble timing reverse battery. 6
intervals of test circuit. Also checks
time alarm blocking feature. 3 I. Minimum and Maximum
Interdigital Timeout Interval:
B. Maximum and Minimum Loop Checks minimum and maximum intervals
Resistance: Verifies critical resistance allowed by the test circuit for the sender
values of loop and leak resistances. 3 to time out on an interdigital timeout
basis. 7
C. Maximum and Minimum Time
to Reclose Fundamental Circuit: J. Maximum Dialing Loop Resistance:
Verifies requirement of critical relay and Verifies resistance values used in
critical resistance values. 4 maximum dialing loop test of dial pulse
senders. 7
D. L and STP Relay Operate Resistance:
Verifies critical resistance values. If K. Start Pulse Timing: Verifies critical
WG option is provided, a check of STP resistance values and requirements
release resistance is made. This test of critical relays used in measuring start
applies only when senders with the pulse interval. 7
unbalanced revertive pulse -circuit are
tested with the test frame. 4 L. Pulse Timing: Verifies critical
resistance values and requirements
E. Reverse Battery Timing: Verifies of critical relays used in generating KP
critical resistance values and signals and key pulses. 8
requirements of critical relays used in
measuring minimum and maximum reverse M. - Slow Pulse: Verifies critical resistance
battery interval. 5 values used in generating slow key
F. TTSC Feature: Checks the ability Ll ) 8
of the test circuit to detect falsel . e 0
closed contacts in the IB vertical of thg Ak Se'.'der L0 Verlflgs e
sender. 5 resistance values and requirements
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PAGE

of critical relays used in checking sender
release time under various conditions.

O. A Relay Operate Resistance:
Verifies critical resistance values

used in checking A relay operate

requirements. e e e 9

P. TWT Key Feature: Checks the
ability of the test circuit to reduce

the power of the 1500-Hz frequency below

that of the 700-Hz frequency. . . . 10

Q. HighLoss Pad: Verifies dB value
of HL pad. e e 10

1.04 Lettered Steps: A letter a, b, c, ete,

added to a step number in Part 3 of this
section, indicates an action which may or may not
be required depending on local conditions. The
condition under which a lettered step or a series
of lettered steps should be made is given in the

ACTION column, and all steps governed by the
same letter within a test. Where a condition does
not apply, all:steps designated by that letter should
be omitted.

1.05 Tests B through I are required at test frames
where revertive pulse senders are tested.
Test J is required where dial pulse senders are
tested. Tests K through Q are required where
multi-frequency senders are tested.

2. APPARATUS

2.01 The apparatus required for each test is
shown in Table A. The details for each
item are covered in the indicated paragraphs.

2.02 Volt-ohm-milliammeter, KS-14510 List 1.

This instrument is referred to throughout
the section as VOM.

2.03 67C test set equipped with a KS-6278 tool.

2.04 35F test set with cords and tools as specified
in relay adjustment practices.

TABLE A
TESTS
APPARATUS

Al B|lC|oD Fl 6| H |1 | 1| kK| L|M|[N]O]|P|a
Volt-ohm-milliammeter (2.02) 11111 1 1 1] 1| 1|1
322A Make-busy plug 1
67C Test set (2.03) 1
35F Test set (2.04) 1 1|1 1| 1 1
Test cord (2.05) 1 1
Stopwatch, KS-3008 1
310 Plug 1
J-94723A Test set (2.06) 1
Blocking tools, as req’d. 2 3 1|1(1 21 2 1
23A TMS (2.07) 11
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2.05 893 Cord, 6 feet long, equipped with two 2.07
360A tools (1W13B cord) and two 419A tools.

2.06 Pulse checking test set SD-96362-01 (J94723A)
with two 3P15A cords.

3. METHOD
STEP ACTION
A. Busy Timing and Trouble Timing

1 At terminating trouble indicator—
Make busy any terminating sender.

2 . At terminating sender test frame—
Set test frame to sender made busy in Step 1.

3 Operate APB and ST keys.

4 Release APB and ST keys and restore test
circuit to normal.

5 Repeat Step 2.

6 Operate ST key.

7 Operate ACO key.

8 Operate TA key and restore ACO key.

9 At terminating trouble indicator—

Release sender made busy in Step 1.

10 Release TA key.
11 Release ST key and restore test circuit to
normal.

B. Maximum and Minimum Loop Resistance

1 Restore all lever type keys to normal.
2 Operate L key.
3 Block operated BS and FO1 relays.

ISS 1, SECTION 216-788-501

J94023A (23A) transmission measuring set,
equipped with 3P12H patching cord.

VERIFICATION

BY lamp lighted.

After 29 to 59 seconds—

Test circuit advances to another sender.
BY lamp extinguished.

BY lamp lighted.

After 60 to 90 seconds—

TA lamp lighted.

Minor alarm sounded.

Minor alarm silenced.

TA lamp extinguished.

At terminating sender test frame—

Test circuit proceeds to test sender, then

blocks.

Test circuit advances to next sender.
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STEP

5a

6a

Ta

10

11

12

13

14

15

16

17

ACTION
Connect VOM to 2B and 6T of G relay.
If senders are equipped for balanced revertive
pulse circuits—

Operate BAL key.

Change VOM connection from 2B of G relay
to capacitor side of DS resistor.

Release BAL key.

Change VOM connections to AC (18FH) resistor
in revertive pulse section.

Test for presence of ground at AC resistor.
Release L key.

Connect VOM to 2B and 6T of G relay.
Operate L key.

Release BS and FOL1 relays.

Connect VOM to 4T of FO1 relay and 1T of
T1 (40 AN) resistor.

Disconnect VOM.

Test for presence of ground at 1T of T1
resistor.

Restore L key to normal.

C. Maximum and Minimum Time to Reclose

1

Page 4

Fundamental Circuit

Perform current flow tests of BST relay
(revertive pulsing test circuit) using 35F test
set and circuit requirement table.

Connect VOM to B11 of C relay and 2 terminal
of BST relay.

Operate LST key.

Connect VOM to B1l1l of C relay and B6 of
G relay.

L and STP Relay Operate Resistance

Operate STP-OPR key.

VERIFICATION
VOM reads 3125 to 3185 ohms.

VOM reads 2782 to 2834 ohms.

VOM reads approximately 100 ohms.

VOM reads approximately 56 ohms.

Ground present.

VOM reads 898 to 912 ohms.

VOM reads 29700 to 30300 ohms.

Ground present.

Circuit requirements are met.

VOM reads 322 to 328 ohms.

VOM reads 6930 to 7070 ohms.

VOM reads 2869 to 2927 ohms.



STEP

6a

Ta

10

F.

ACTION
Block operated C, FTP, and FB relays.

Connect VOM to T 1 LNO relay and bottom
side of AA (19PS) resistor.

Insulate T34 FRP relay.

Connect VOM to bottom side of BC (18 FR)
resistor and T4 FRP relay.

If WG option is provided—
Release FTP relay.

Connect VOM to top side of BD (19RP) resistor
and T3 FRP relay.

Release C, FTP, and FB relays.
Restore STP-OPR key to normal.

Remove insulator T34 FRP relay.

Reverse Battery Timing

Restore all lever type keys to normal.
Block operated CI relay.
Insulate T56 contacts of CI relay.

Connect VOM to 5T of CI relay and battery
side of BB resistor.

Operate LRB key.

Remove insulator and blocking tool from CI
relay.

Connect VOM to T1 of BS relay and Bl1l of
C relay.

Release LRB key.
Perform current flow tests of OF and OF1

relays (revertive pulsing test circuit) using
35F test set and circuit requirement table.

TTSC Key Feature

At terminating sender test frame—
Set up keys TH6, H6, T6, U6, F9, Test Class
2, TT-SC.

ISS 1, SECTION 216-788-501

VERIFICATION

VOM reads 4030 to 4110 ohms.

VOM reads 4103 to 4197 ohms.

VOM reads 7435to 7585 ohms.

VOM reads 921 to 939 ohms.

VOM reads 4209 to 4291 ohms.

VOM reads 3960 to 4040 ohms.

VOM reads 2772 to 2828 ohms.

Circuit requirements are met.
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STEP

10

Page 6

ACTION

Direct test frame to any FS terminating sender
and operate with REP key.

At sender under test—
With 893 cord, short circuit three stationary
and movable contact terminals at any level
at rear of IB vertical.

At sender under test—
Remove 893 cord.

At test frame—
Restore test circuit to normal.

L Relay Nonoperate Resistance

Operate test class key 7.
Block operated C relay.
Insulate T34 RB’ relay.

Connect VOM to 5T of BS relay and 2T of
TF relay.

Connect VOM to battery side of BB resistor
and 4T of CI relay.

Connect VOM to 3T and 5T of CI relay.

Connect VOM to 11B of C relay and 1T of
BS relay.

Release C relay, class key 7, and disconnect
VOM.

Remove insulator T34 RB relay.
Perform current flow test of OF and OF1
relays (revertive pulsing test circuit) using

35F test set and circuit requirement table.

Note: This step may be omitted if performed
in Step 9, Test E.

RBT Key Features

Operate RBT key.
Block operated C relay.

Momentarily operate STR relay.

VERIFICATION

Test frame makes repeated satisfactory test
of sender.

At test frame—
Test circuit blocks.

LNO relay operated.

VOM reads 6148 to 6272 ohms (YH option)
or 7757 to 7913 ohms (YG option).
VOM reads 723 to 737 ohms.

VOM reads 5346 to 5454 ohms.

VOM reads 6603 to 6737 ohms.

Circuit requirements are met.

RBT2 relay operated.



STEP

ACTION
Momentarily operate RB’ relay.
Release C relay and RBT key.
Perform current flow tests of RBT-2 relay

using 35F test set and circuit requirement
table.

I. Minimum and Maximum Interdigital Timeout
Interval

Operate TH5, H5, T5, U5, F5, class key O,
and IDT keys.

Set up test frame on any FS terminating
sender and operate ST key.

With stopwatch, time lighted IDT lamp.

Release ST and IDT keys.

At terminating sender under test—
Block non-operated TM3 relay.

At test frame—
Operate IDT1 and ST keys.

With stopwatch, time IDS relay holding time.

Restore test frame to normal.

At terminating sender under test—
Release TM-3 relay.

Maximum Dialing Loop Resistance

Operate LTK key.

Connect VOM to T1 of DP3 relay and T3 of
DPD relay.

K. Start Pulse Timing

Perform current flow test of RVT and RV2
relays using 35F test set and circuit requirement
table.

Insulate B23 and T23 of RV1 relay.

ISS 1, SECTION 216-788-501

VERIFICATION

RB2 relay operated.

Circuit requirements are met.

Test frame proceeds to test sender, lighting
IB, IG, and IDT lamps in succession.

IDT lamp remains lighted for 2 to 2-1/2
seconds minimum.

Test frame proceeds to test sender, lighting
IB, IG, and IDT lamps in succession.

IDS relay releases in approximately 7 seconds.
Test frame blocks.

VOM reads approximately 2550 ohms.

Note: VOM reads 3450 ohms when YA option
is provided.

Circuit requirements are met.
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STEP

216-788-501

ACTION
Place 310 plug in RVT jack.
Connect VOM to FB resistor.
Remove VOM, 310 plug, and insulators used

in preceding steps.

L. Pulse Timing

10

Perform current flow test of KP1, KP2, KP3,
KP4 relays, and pulse output test of KP2,
KP3, KP4 relays using 35F test set, pulse
checking test set, and circuit requirement
tables.

Insulate B45 and T12 of KA relay.

Connect VOM to B5 of KA relay and 1
terminal of KP4 relay.

Connect VOM to terminals of EB, EC, and
ED resistors.

Connect VOM to middle terminal of EA resistor
and T3 KPT relay.

Connect VOM to terminal of T, U, V, W, X
resistors.

Connect VOM to terminals of Y resistor.

Connect VOM to midpoint of EE resistor and
T1 KA relay.

Disconnect VOM.

Remove insulators from contacts of KA relay.

M. Slow Pulse

1
2

3

4a

Page 8

Operate SKP key.
Insulate 12B and 45B KA relay.

Connect VOM to 2B KA relay and 2B KS
relay.

If Fig. 8 is furnished—
Connect VOM to 2T PR relay and 2B KS
relay.

VERIFICATION

VOM reads 1584 to 1616 oflms, VS option, or
495 to 505 ohms, VR option.

Circuit requirements are met.

VOM reads 614 to 626 ohms.
VOM reads 49.5 to 50.5 ohms.
VOM reads 148 to 152 ohms.

VOM reads 49.5 to 50.5 ohms.

VOM reads 99 to 101 ohms.

VOM reads 247 to 253 ohms.

VOM reads 297 to 303 ohms.

VOM reads 6930 to 7070 ohms.



STEP

5b

ACTION
If Fig. 7 is furnished—
Connect VOM to 2B KS relay and 7B MF9

relay.

Connect VOM to B terminal of KP capacitor
and 2B KS relay.

Remove insulators from KA relay.

Restore SKP key to normal.

N. Sender Disconnect

1

Perform current flow test of TD-1 and TD-2
relays using 35F test set and circuit requirement
table.

Connect VOM to T3 and T4 of TD5 relay.

Connect VOM to T2 of TD relay and T1 of
TD1 relay.

Operate TFT key.
Block operated D relay.

Connect VOM to T1 of COl relay and T9 of
C relay.

Release D relay and TFT key.

O. A Relay Operate Resistance

1

Connect VOM to 400-ohm terminals of EG
resistor.

Note: Omit this step if ZF option is wired.
(400-ohm resistance strapped out.)

Connect VOM to 800-ohm terminals EG resistor.

Note: Omit this step if ZG option is wired.
(800-ohm resistance strapped out.)

Connect VOM to end terminals of EF resistor.

Note: Omit this step if ZH option is wired.
(1200-ohm resistance strapped out.)

Connect VOM to end terminals of EY resistor.

ISS 1, SECTION 216-788-501

VERIFICATION

VOM reads 6930 to 7070 ohms.

VOM reads 3491 to 3527 ohms.

Circuit requirements are met.

VOM reads 29700 to 30300 ohms.

VOM reads 49.5 to 50.5 ohms.

TD2 relay operated.

VOM reads 297 to 303 ohms.

VOM reads 396 to 404 ohms.

VOM reads 792 to 808 ohms.

VOM reads 1188 to 1212 ohms.

VOM reads 5262 to 5368 ohms.

Pe
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STEP ACTION VERIFICATION

P. TWT Key Feature

*

1 Operate TWT key.
2 Connect 23A° TMS to VI jack.
3 Operate V17 key. TMS reading noted.
4 Release V17 key.
5 Operate V10 key. TMS reads 6 to 6.5 dB higﬁer than in Step 3.
6 Release V10 and TWT keys and disconnect
23A TMS.

Q. High Loss Pad

1 Connect 23A TMS to T3 and B4 of MFS8 relay.
2 Operate LL key.
3 Operate V17 key. TMS reading noted.
4 Release LL key. TMS reads higher dB value depending on type
of HL pad in test frame.
5 Release V17 key and disconnect 23A TMS.
%age 10
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CIRCUIT DESCRIPTION CD-25455-01
ISSUE 9D

APPENDIX 5D

DWG ISSUE 23D

CROSSBAR SYSTEMS
NO, 1
MULTI-FREQUENCY PULSING
TERMINATING SENDER CIRCUIT

CHANGES

D, Description of Changes

D.1 On sheet -011 Note 109 added and para-
graph 10 added to Note 10L.

D.2 On sheet -012 YM option added to the B

lead to the sender test circuit and to
the BAT2 lead to 7/8T of ON2 relay. Also YM,
YN option is added to the TC2 lead to 2/5B TCl
relay.

D.3 On sheet -Olk YM option added to the B,
N, and BAT2 leads in Fig. 50.

F, Changes in CD Sections

F.1 Change 4.3 to read:
L.,3 Multi-frequency Pulsing Receiving

Circuit SD-95087-01, SD-95536-01, or
SD-99493-01,

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5144-JRF-ABVL

WECo DEPT 335-JRF-PKP-PK

Page 1
Printed in U,S.A, 1 Page






CIRCUIT DESCRIPTION CD-25455-01
ISSUE 9D

APPENDIX 4D

DWG ISSUE 22D

CROSSBAR SYSTEMS
NO. 1
MULTI-FREQUENCY PULSING
TERMINATING SENDER CIRCUIT

CHANGES

D, Description of Changes

D.1 Circult Note 104 application of Fig. 2
changed to read:

"When number series indications are required
for direct inward dialing (DID)."

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5615-CAA-DAJ-RP

Page 1
Printed in U.S.A. 1 Page






CIRCUIT DESGRIPTION

CROSSBAR SYSTEMS
NO. 1
MULTI-FREQUENCY PULSING
TERMINATING SENDER CIRCUIT

CHANGES

D. Description of Changes

D.1 The terminal strip designations in
Fig. 52, 54, and 55 have been
changed from OR-GC to OR'-GC'.

D.2 This change has been made on a no-
record basis by agreement with the
Western Electric Company.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5615-JIS-DAJ-RH

Printed in U,.S.,A,

CD-25455-01
ISSUE 9D
APPENDIX 3D
DWG ISSUE 21D
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CIRCUIT DESCRIPTION

CD-25455-01
ISSUE 9D
APPENDIX 2D
DWG ISSUE 20D

CROSSBAR SYSTEMS
NO. 1
MULTIFREQUENCY PULSING
TERMINATING SENDER CIRCUIT

CHANGES
A. Changed and Added Functions

A.l Office selections can be used to

generate DID number series for direct
in dialing operation to PBX stations using
LLP.

B. Changes in Apparatus

B.1 LL2-6 Relays U679 - Fig. 2

D. Description of Changes

Dl Fig. 2 is added to sheet 012.

D.2 Equipment Note 201 is added to show
DID cross-connections.

D.3 New leads "NSo", "Ns1", "NS2", and
"NS4" from Fig. 2 to the terminating
marker connector are added.

D.4  cAD Fig. 50, 52, 54, and 55 are
modified to include the above changes

F. Changes in CD Sections

F.1 Add paragraph 3.33.

3.33 Provides means to translate an office
digit to a DID number series.

F.2 Change sentence five of 10.2 to read:

Any office may be associated with either
office "A", office "B", a DID number series,

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 5615-RFB-TNL-WP

Printed in U.S.A.

or in the case of an unused digit give
a reorder signal.

F.3 Add the following to the table of

10.2:
Connect Connect
Digit Associ- "OR-" Punch- "CcG-" Punch-
ated with ing to ing to
DID Number LL- LLA
Series

F.4 Add to the end of 10.2:

When a digit assigned to a DID number series
is received, ground supplied by the LLA
punching through the cross-connection to
the GC- punching, through the operated con-
tacts of the OI- relays, to the OR- punching
and cross-connecting to the LL- punching
grounds a particular "LL-" lead which oper-
ates the assoclated LL- relay. The LL- re-
lay ﬁrounds the proper two-out-of-four

"NS-" leads to the terminating marker con-
nector and connects the OAB punching to the
CK3 punching through its operated contacts.

DID Number Series Leads to Conn Grounded

2 "Nso", "Ns2"

3 "NS1", "NS2"

4 "NSO", "NS4"

5 "NS1", "NS4"

6 "NS2", "NS4"
Page 1
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CIRCUIT DESCRIPTION

CD-25455-01
Issue 9D
Appendix 1B
Dwg. Issue:19B

CROSSBAR SYSTEMS

MULTIFREQUENCY PULSING
TERMINATING SENDER CIRCUIT

CHANGES
B. CHANGES IN APPARATUS

B.1 Superseded

1 - T Capacitor - 439A
Option YK

C. CHANGES IN CIRCUIT REQUIREMENTS OTHER
THAN THOSE CAUSED BY CHANGES IN
APPARATUS

Superseded by
Option YL

c.1 Test clip data 1s changed for the TCl
relay to facilitate easier test con-
nections. :

c.2 Relay contacts of relays THO to THT7,
HO to H7, TO to T7, UO to U7, OIO to

0I7, and SP are insulated to prevent visual
and audible alarms when testing.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 2319-GWE-LF-JW

Printed in U, S, A,

D. DESCRIPTION OF CIRCUIT CHANGES

D.1 Options "YL" and "YK" are added to
Fig. 1.

These changes must be coordinated with
assoclated changes on SD-95536-01 Issue 20B
and SD-95087 Issue 29B.

D.2 Option "YL" and "YK" are added to
Circuit Note 106 and the Options Used
table, e

D.3 . The wiring designation on terminals

© 146 and 156 of the terminal strip on
the Sender Unit Fig. 50 has been changed to
include the connecting information for
Item D-2. s

Page "1
1 Page






H-re

CIRCUIT DESCRIPTION
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT

CD=25455=01 °
Issue 9-D°
Dwg. Issue 18=D

CROSSBAR SYSTEMS

MULTI~-FREQUENCY PULSING
TERMINATING SENDER CIRCUIT

CHANGES
A, CHANGED AND ADDED FUNCTIONS

Al Provision is made to supply mainten-

ance busy and service busy information
to the traffic usage recorder circuit,

D. DESCRIPTION OF CIRCUIT CHANGES

D.1 Sheet Ol1

D.11 Option "YJ" is added to circuit note
106 and the options used table.

D.12 Leads SB and SBM, option "YJ" are added

and shown connecting figure 1 to the
traffic usage recorder,
D.2 Sheet 012
D.21 Leads SB and SBM, option "YJ", are
added to figure 1 and shown connecting
figure 1 to the traffic usage recorder.
D.3 Sheet 013
D.31 On page 1 of the circuit requirements

table block and insulate information
is added for relay (ON1),

D.32 On page 3 of the circuit requirements
table test note 1 is added and refer-
ence to test note 1 is added to relay (TM2),

D.33 On page 6 of the circuit requirements
table test note 3 is added and refer=
ence to test note 3 is added to relay (MB).

All other headings under Changes, no change.
1. PURPOSE OF CIRCUIT

1.1 This circuit is used to permit a toll

operator or an MF out pulsing sender
to establish a connection to a subscriber in
a crossbar office. The desired number to-
gether with an office indication, if required
is registered directly in this c{rcuit from
the MF Pulsing Receiving Circuit. Upon
completion of registration, a terminating
marker is summoned which then completes the
connection from the incoming trunk circuit
to the called subscriber's line. This cir-
cuit is permanently connected with an MF
Pulsing Receiving Circuit and registers each
digit on two relays of the five relay
register,

Printed in U.S.A.

This circuit is arranged to register
a digit when two and only two frequencies
are received.

2. WORKING LIMITS

2.1 Maximum resistance in the "D"™ lead
from the (ON2) relay to the incoming

trunk relay - 5 ohms,

2,2 Maximum resistance in the "H" lead to
the receiving circuit - 4 ohms.
2.3 B608 Relay )
Maximum External 6760 ohms
circuit Loop (not
to exceed 40 miles)
Minimum Insulation
Resistance 30,000 ohms
Rels Battery voltage 45 to 50 volts,

3. FUNCTIONS

3.01 Provides means when this circuit is

selected by the terminating sender
link to operate a relay in that circuit
which will put a busy condition on this
circuit.

3.02 Provides means of transferring the
control of supervision from the in-
coming to the sender during pulsing.

3.03 Provides to restore the circuit to

normal on a premature disconnect, pro-
viding the (TCl) and (TC2) relays have
operated from trunk closure in the incoming
circuit,

3.04 Provides means of reversing battery to
the incoming trunks as an indication
that the sender is ready to receive pulses.

3.05 Provides means to restore the circuit

to normal on a premature disconnect,
while the control of supervision is in the
sender, if the (A) and (Al) relays have
operated.

3.06 Provides means in part to check the

continuity of the "S" lead through the
primary and secondary crossbar switches of
the terminating sender link.

3.07 Provides means in part to hold the
grimary and secondar{ links, thus
maintaining continuity of leads to the in-

coming trunk circuit,

Page 1
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3.08 Provides means to dismiss the termi=
nating sender link control circuit to
enable that circuit to handle other calls,

3.09 Provides means to lock in the incoming
frame indication for later transmis-
sion to the marker,

3.10 Provides means to block the termie
nating sender link if, due to a
trouble condition, two or more of the (FO)
to (F9) relays are operated or if both the

(FOO) and (F10) relays are operated.

3,11 Provides a circuit closure to function
the holding time recorder,

3.12 Provides means to operate under con-
trol of the MF Pulsing Receiving Cir-

cuit and lock register relays which transmit

the office indication and line number to

the terminating marker,

3.13 Provides means to switch pulsing

leads from the MF Pulsing Receiving
Circuit to the succeeding digit when two
frequencies are received.

3.14 Provides means to give a reorder sig-
nal in case over two frequencies are
received.

3.15 Provides means to give a reorder sig-

nal in case a second "K.P." signal is
received or a premature "ST" signal is
received.

3,16 Provides means to automatically re-
lease itself by means of the marker

if this circuit fails to complete its

function within a given interval,

3.17 Provides means to route a sender time
out to a "reorder" condition.

3.18 Provides means to register the office

indication, when individual groups of
trunks are used in a mltioffice unit, from
the terminating link.

3.19 Provides means to register the office

indication, when common groups of
trunks are used in a multi-office unit,
from the toll offices position,

- 3.20 Provides a means to close leads to
the MF Pulsing Receiver Circuit and
give an indication to the originating of-
fice when the sender is ready to receive
pulses.

3.21 Provides means to disable the MF
Pulsing Receiving Circuit as soon as

registration is completed to prevent possi-

ble interference with the last register.

3.22 Provides means to record indication
from the link, when the "Office Indi-

cation®" will be received from the originate

ing office by means of a preliminary digit,

Page 2

3.23 Provides means in part to signal for
a special marker when this c¢ircuit is
connected to a special trunk.

3.24 Provides means in part to make this

circuit busy either from the (MB)
jack or the terminating marker connector
circuit or from the trunk test selection
circuit,

3.25 Provides means to hold this circuit

for maintenance purposes in case the
(HLD) plug is in the (HLD) jack and a time
out occurs,

3.26 Provides means in part to disconnect
the terminating marker connector after
the marker has completed its function,

3.27 Provides means in part to disconnect

the terminating marker connector in
case the marker has failed to complete its
functions on a second trial,

3.28 Provides means to immediately release

the sender in case of a short closure
across the tip and ring of the incoming
trunk or an open tip or ring between the
incoming and the sender,

3.29 Provides means to give a reorder sig-
nal in case an office digit other than
a working digit is received.,

3.30 Provides means to block and call in

the trouble indicator in case more
than 2 register relays are operated for any
digit.

3.31 Provides means to close battery through
the (CO) resistance lamp to shunt

down the trunk (T) relay and thereby pree

vent a false charge. :

3.32 Provides means to supply plugged busy
service and test busy information to
the traffic usage recorder.

L, CONNECTING CIRCUITS

When this circuit is listed on a key
sheet the connecting information thereon
is to be followed.

4,1 Crossbar system terminating marker
connector circuit, 8D=25036-01.

L.,2 Crossbar system terminating sender
link and control circuit,
SD-25459-01,

4.3 Multi-frequency Pulsing Receiving
Circuit, SD~95087-01.,

4.4 Crossbar system terminating sender
test circuit. SD~25159-01,

Le5 Misc. circuit for trouble indica=
tor frame, SD=~25064-01,
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4.6 Interrupter frame circuit.
SD~25062-01,

4,7 Test Selection Circuit, SD=25437-01,

4,8 Traffic Usage Recorder Circuit,
SD-95738-01,

TABLE OF CONTENTS

Par,
Seizure 5
Sender Lock In 6
Link Control Circuit Release 7
Sender Prepared for Registration 8
Registration 9
Transfer of supervision back
to incoming trunk 9.4
Office Indication Registration 10
Individual Incoming Trunk and
Line Link Frames 10.1
Common Incoming Trunk and
Line Link Frames 10,2
Both Individual and Common
Incoming Trunk Groups 10.3
(FOO) and (F10) Relay -
"Zn Apparatus 10.4
Closure to Terminating Marker
Connector 11
Restore to Normal 12
Premature Disconnect 13
Reorder ' 14
Making the Sender Busy 15
Trouble Alarm 16
Terminating Marker Fails to
Complete Connection due to
Trouble Condition 17
Sender Link Failure to Properly
Signal Sender 18
Function of (HLD) Jack 19
Signaling for a Special Marker 20
Blocking Sender Link in Case
More Than One of Relay (FO00)
and (F10), more than one of
relays (FO) to (F9) or more
than one of the (OA), (OB),
or (OC) relays are operated 21
Immediate Release of Sender - 22
“Contact Protection 23
Taking Equipment Out of Service 24
Alarm Routines 25
Traffic Usage Recorder 26

DESCRIPTION OF OPERATION
5. SEIZURE

When the terminating sender link
selects this circuit it connects ground to
the "SC" lead, operating relay (SCl) which
in turn operates relay %SCZ). The (SC1)
relay operated (a) closes the "FOO" and

"F10" leads to the (F0O0O) and (Fl0) relays,
respectively, (b) closes the "GS" lead to
operate relay (ON1), (c) operates relay (FT)
which locks under control of relay (BC),
(d) closes the "S" lead to the "SL" lead,
(e) closes the "TR" lead to relay (RL) and
(f) closes lead "OA™, "OB", ("Y" apparatus)
and "OA", and "OC"™ ("X" apparatus) to re=-
lays (OAs, (OB) and (OC) respectively.
Relay (SC2) closes the MFO" to "F9" leads
to relays (FO) to (F9) "K" to "V" apparatus
respectively and closes the ™RL"™ lead to
the (ON2) relay. Under this condition one
of the (FO) to (F9) relays will be operated
in addition to the (FO0) or (F1l0) relay.
The (FO) to (F9) relay, operated, (a)
either connects ground or the "CK4" lead to
the "F1", "F2", "FL" and '¥F5" leads towards
the terminating marker connector circuit

to give an indication to the marker of the
particular frame on which the call exists,
(b) locks under control of the (ON1) and
(RL) relays and (c) closes in part the cir-
cuit to operate relay (ON2). The (F00)
relay operated locks under control of the
(ON1¥ and (RL) relays, and connects lead
"F10" to the "CK4" lead toward the termi-
nating marker connector circuit. Relay
(F10) operated locks under control of the
(ON1) and (RL) relays and connects ground
to the "F10" lead toward the terminating
marker connector circuit,

6. SENDER LOCK IN

The sender link control circuit apon
completing its double connection test con-
nects ground to the "GS" lead which op-
erates the (ON1) relay. The (ON1l) relay
operated, closes ground to the "SB" lead
which operates a relay in the sender link
circuit., The relay in turn connects ground
to the "BS" lead, which operates the {ON2)
relay. The (on2) relay closes ground to
hold the (ON1) relay operated after the
(SC1l) relay releases. Thus the (ON2) re=
lay, under control of the (FO) to (F9) re-
lays holds the (ON1), which in turn, holds
the relay in the sender link, as just
described, and which in turn maintains a
busy condition to other links attempting to
select this sender.

7. LINK CONTROL CIRCUIT RELEASE

The (ON2) relay operated closes ground
from the "BS" lead to the "SL" and "S" leads,
providing a holding ground for the primary
and secondary hold magnets of the sender
link, and to the "RL" lead disconnecting
the terminating sender link control circuit,
When ground is removed from the "SC" lead
by the sender link, the (SCl) and (SC2)
relays release. The release of relay (SC2)
closes ground to the winding of relay (BC)
which operated (a) closes ground to the
ncon (bg closes the "T" and "R" leads, to
relay (A), and (c) closes the operating
circuit of relay (CKA). Ground on the
"CO" lead operates the (T) relay in the

Page 3
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incoming trunk to remove the battery and
ground the "T" and "R" leads. Relay (A)
will operate to the trunk circuit in the
same manner as the (A) relay in the incom=-
ing trunk circuit operated. Relay (A)
operated, operates relay (Al) which locks.
Relay (Ai)”starts condenser timed relay
(RV) to operate. The (A) relay battery
and ground are in a direction to give "OFF
HOOK" supervision to the originating end.

8., SENDER PREPARED FOR REGISTRATION

~ The operation of relay (ON1) closed
%round throuﬁh a contact on relays (SP)

RO) and (OC) (X Apparatus) to operate
relay (TRA) which locks to the same ground
and operates relay (TRB) which locks and
in turn operates relay (TRC) which locks
and in turn operates relay (TRD) which
locks and in turn operates (TRE) which
locks. When office indication is not re-
quired and "W" apparatus is omitted the
operation of relay (ONl) operates relay
(TRB) direct. Relays (TRC), (TRD) and
(TRE) are operated as above described. Re-
lays (TRA), (TRB), (TRC), (TRD) and (TRE)
operated in series with (TR1), (rR2), (TR3),
(TR4) and (Cl) respectively which also op~
erate, The operation of relay (NO) also
closes battery to the MF Pulsing Receiving
Circuit and closes the operating circuit
for the time alarm relay (TMl). Relay
(ON2), operated, closes ground to the
biasing winding of the (TO) relay to in=
sure that it is closed on its back contact
by the time any frequencies are received in
the receiver. The operation of relay (Cl),
(a) closes battery to the locking winding
of the (TO) relay, (b) closes the circuit
from the back contact of the (T0O) relay to
the Receiver circuit (c) opens in part bat-
tery from the "ST" lead toward the termi-
nating marker connector circuit (d) closes

!

battery to operate relay (SP) when (RV) is
operated, and (e) closes a battery circuit
to the winding of relay (BC). Relay (SP)

‘operated reverses the battery towards the

office (as a signal that the sender is
ready for pulsing). Relay (SP) operated
also opens the operating circuit for relay
(TRA) or (TRB) and opens the original bat-
tery circuit to the winding of relay (BC).

9. REGISTRATION

9.1 The operation of relay (CI) indicates

that the sender is in condition to
register over the 0, 1, 2, 4, 7, 10 leads
from the MF Pulsing Receiving Circuit. Each
digit register consists of five relays which
may be controlled directly by the corres~
ponding MF channel relay over the leads O,
1, 2, 4 and 7. The function of lead 10
will be described later. Each digit is
registered on two relays only - and always
two relays. The operation of relay (TR1¥
closes the 0, 1,24 and 7 leads to relays
(010), (0T1), (0r2), (OI4) and (0I7)
respectively,

9.2 The (0I-) relays are used to register

the office indication (in multi-office
areas) and are controlled by a digit pulsed
in advance of the four numerical digits.
They connect the "CK3" lead, the "OAB" lead,
and "RO" lead for each digit keyed as ex=
plained in Paragraph 10,2,

9.3 As each (TR1l) to (TR4) relay releases

it transfers the O, 1, 2, 4L and 7
leads to the succeeding digit register
relays.

The numerical register relays are
operated and close leads to the terminating
marker connector as follows:

Digits Pulsed

0
Reg. Rels, operated 4<7 O=1
Leads to connector
grounded for Thous None TH1
‘Leads to connector None
grounded for other
digit

2 3 IR 5 6 7 8 9
0=2 1-2 O=f 1l=f 2-4 0«7 1=7 2«7

THL TH1 TH2 TH1 TH1

TH2 TH2 TH, TH4 TH, TH2 TH8 TH8
THAL

Y3 -l -k -5 -1 -2 -1 -h

=2 =5 =5 -% =5

All leads to the terminating marker
connector circuit not connected to ground
for registration are connected to a check
lead for checking purposes.

9.4 Assume the number pulsed to be 3=1479.
The reception of the two frequencies

Page 4

for office code will cause the operation
of relays (0Il) and (0I2). The reception.
of the two frequencies will also cause the
MF Pulsing Receiving Circuit to ground

lead "H™ to this circuit, shunting down re-
lay (TRA) but continuing to hold relay ...
(TR1) operated. Also the receiving circui
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closes lead "J" through the back contact

of relay (TO), back to the receiver over
lead "L", holding the "channel"™ relays to
ensure the continuance of ground on leads
m1" and "2" although the pulse has been
terminated at the originating end. Relays
(0I1) and (0I2) operated lock ground
through a made contact on relay (TR1l) op-
erated, a normally made contact on relay
(TRA) treleased) and "P" winding of relay
(TO) a normally made contact on relay (CKA)
to ground on lead "K" from the Receiving
circuit, operating relay (TO).-/The opera-
tion of relay (TO) closes the ground on
lead "J" to its locking winding and opens
the closure on lead "J" and "L" to the
Receiving circuit permitting the release of
the operated channel relays which in turn
removes ground from lead "H"™ and relay (TR1)
releases. ) As relay (TR1l) releases the
locking gfound for the register relays is
transferred from ground through relay (TO)
to solid ground. Relay (TO) is marginal,
operating only when two register relays have
been operated and closed their locking cir-
cuits. In case one register relay only is
operated this locking circuit will not be
closed and at the termination of the pulse
the operated register relay will release.
The release of relay (TRl) also (a) trans-
fers the 0, 1, 2, 4 and 7 leads to the
thousands register relays, (b) transfers
the "™H" lead to relay (TR2) and (c) opens
the lead to the winding of relay (TO) which
releases. The transmission of the pulse
for the thousands digit will operate regis-
ter relays (THO) and (TH1) which lock on
their secondary windings through the made
contact on relay (TR2) (operated) and nor=~
mally made contact on relay (TRB) (released)
normally made contact on relay (CKA) and
winding of relay (TO) to ground.

9.5 Relay (TRB) will be shunted down and
relay (TR2) will be held by ground
over lead "H" as described above. The op~
eration of relay (TO) caused the removal of
ground from lead "H" transferring leads O,
l, 2, 4, 7 and "H"™ to the hundred register
relays. The sender is now ready for the
hundreds digit and the transmission of the
pulse causes the operation of relays (HO)
and (H4) which lock and operate relay (TO)
as above described. Relay (TRC) and (TR3)
are released as before transferring leads
0, 1, 2, 4, 7 and "H" to the tens register
relays, The sender is now ready for the
tens digit and the transmission of the pulse
causes the operation of register relays
(TO) and (T7) which lock, operate.relay (TO)
releasing relays (TRD) and ?TRL) as above
transferring the various leads to the units
register for the last digit. The trans-
mission of the units pulse causes the op-
eration of register relays (U2) and (U7
which lock and operate relay (TO) as before.
Relays (TRE) and (CI) are released in a
similar manner as relays above. Relay (CI)
released (a) locks the units register re-
lays to solid ground, (b) opens the circuit

from the back contact of (TO) relay to the
"channel" relays in the Rec¢eiving circuit
preventing further operation of the chan-
nel relays, (c) opens battery from "S"
winding of (TO) relay, (d) closes ground -
to lead "D"™ and closes in part battery to
the "ST" lead to the terminating marker
connector,

9.6 Transfer of Supervision back to the
Incoming Trunk

The release of relay (CI) closes
ground through 10 ohms to the "D" lead
operating the (D) relay in the incoming
trunk. The locking ground for relay (D)
on lead "D" operates polarized relay (TC))
in turn operating relay (TC2) which locks.
Relay (CI) released also opens battery
from the winding of relay (BC) which re-
leases. Relay %BC) released opens the "T"
and "R" leads from relay (A) (which re-
leases) and opens the "CO"™ lead. Relay
(TC2) operated, (a) opens the ground from
the "D" lead, lv) opens the circuit from
the "FC" lead to relay (SPL), (c) closes
in part the operating circuit of the (TC3)
relay and (d) closes battery to the "ST"
lead to the terminating marker connector.

9.7 The operation of relay (TC2) closes
battery from relay (CI) through
normal closed contacts on relays (RO),
(RL), and (TRL) to the start lead to the
terminating marker connector circuit,

9.8 The operation of relay (TC2) also

closes battery through the (CO)
resistance lamp to shunt the trunk (T)
relay and thereby cause its release be-
fore a false charge condition has had time
to be established. Such a condition could
occur should a called subscriber fail to
hang up before the same trunk was seized
for another call.

10, OFFICE INDICATION REGISTRATION
MULTIOFFICE AREAS

10.1 Individual Incoming Trunk Groups

When these senders are to complete
calls to multioffice crossbar units and
all trunks for each office are in indivi-
dual groups "Y" apparatus ((OA) and (OB)
relays) may be furnished. In this case
the sender receives the office indication
by ground over the "OA"™ or "OB" lead from
the terminating link circuit (while the
(SC1l) relay is operated) operating relay
(OA) or (OB) locking it to the ground which
also holds the frame indication relays.
One and only one of the (OA) or (OB) re-
lays must be operated to close the op-
erating circuit of the (ON2) relay. If
both (OA) and (OB) relays operate, relay
(LB) operates preventing the operation of
relay (ON2). The link circuit will block
and time out selecting another sender.

The (0A) relay operated connects the ™OAB"

?aéq 5
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lead from the terminating marker connector
to lead "CK3" for checking while relay (OB)
operated connects ground to the "OAB" lead
to indicate that the called line is in the
"B" office of the unit,

10.2 Common Incoming Trunk Groups "W"
Apparatus

To provide for completing calls over
common trunk groups to two crossbar offices
"W" apparatus may be furnished to register
the office indication, described in para-
graph 9.3. In areas where office code con=-
sists of two letters and a numerical digit,
this numeral will be used as the office
indication, When "W" apparatus is furnished
the control of the pulsing leads is covered
in paragraph 9.3, When "W" a§paratus is
omitted relays (TRB) and (TR2) are op-
erated as covered in paragraph 8. Any of-
fice digit may be associated with either
office "A® or office "B", or in case of an
unused digit, give a reorder signal. To
provide this arrangement across connect
"GC=-" and "OR-" punchings in accordance
with the following:

Connect Connect "CG-"
Digit Asso-  "OR-" Punch- Punching
ciated With: ing To To
Office mAw OAB CK3
Office "B" OAB - 0BG
Unused RO ROG

When a digit, assigned as office "B",
is received, ground supplied by the (OBG)
ching thru the cross connection to the
?gg) punching, thru the operated contacts
of the (0I-) relay, to the (OR) gunching
and cross connecting to the (OAB) punching
rounds the "OAB" lead which gives an of-
gice nB® jndication to the termination
marker, When office "A"™ is required the
(GC) punching is cross connected to the
(CK3) punching. This closes a path from
the "CK3" to the "OAB"™ lead which satisfies
the terminating marker continuity test of
the "OAB" lead and gives an office "A"
indication to the terminating marker. When
an unused digit is recorded, ground sup=-
plied by the (ROG) punching thru the
cross=connections and (0I-) relay operated
contacts to (RO) punching, operates the
(RO) relay to give a reorder signal as
described in paragraph 14,

10.3 Both Individual and Common Incoming
Trunk Groups., "W", "X" and "Y"
Apparatus

When both individual and common groups
of trunks are used to serve a multioffice
terminating unit "Y" apparatus is required
to register the office indications from
the individual trunk groups as covered in
paragraph 10,1, For the common group of
trunks "W" and "X" apparatus are required.

Page - 6

The (OC) relay ("X" apparatus) will be op=
erated from ground in the link (when relay
(SC1) is operated) to indicate that an of=-
fice indication digit will be received
preceding the numerical digits. When the
call does not include a fifth digit for
office indication relay (OA) must be
operated. This office indication is
registered on the (0I-) relays under con=
trol of the (TR1l) and (TRA) relays as
described in paragraph 10.2., One only of
the (O0A), (OB§, or (OC) relays can be op=
erated at a time. If two of these relays
are operated simultaneously relay (LB) will
operate and prevent the operation of relay
(ON2)., The link circuit will be blocked,
time out and select another sender.

10.4 (FOO) and (F10) Relays = "Z"
Apparatus

The (FOO) and (F10) relays with the
"F10" lead to the terminating marker con-
nector may also be used to transmit to the
marker the number series desi§nation. Relay
(FOO) operated connects lead MF10" to "CK4L"
lead and (F10) relay operated connects lead
"F10" to ground.

11, CLOSURE TO TERMINATING MARKER
CONNECTOR

The connection of battery to the "ST"
lead towards the terminating marker con=-
nector circuit causes that circuit to
function and connect to the terminating
marker. The complete information as
registered in the sender is now transe
ferred to the terminating marker on a
decimal basis for each digit. Each lead
for the associated digits is either ground-
ed or closed to one of the "CK1", "CK2w®
"CK3" or "CK4L" leads. For example, in the
number 1479, for the thousands digit "1n
the "TH1" lead will be grounded while
leads "TH2", "TH4" and "TH8" will be closed
to lead "CKl", For the hundreds digit "4"
the lead "H4"™ will be grounded while leads
"H1", "H2" and "H5" will be connected to
lead "CK3". Por the tens digit "7" leads
"T2" and "T5" will be grounded while leads
"T1l" and "T4™ will be connected to lead
"CK2", For the units digit "9" leads "UL"
and "U5" will be grounded while leads "Ul"™
and "U2" will be connected to lead "CK1l",
For transmitting the office indication,
when used, the "OAB" lead is connected to
ground for one office and to lead "™CK3"
for the other office. The office frame in-
dication is transmitted over leads "F1",
®wF2", "F4" and "F5" as follows:

Frame Leads
O or 10 None
lorll nFl®
2 or 12 np2n
3 or 13 "F1® ~ "F2"
L or 14 wpLn
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Frame Leads
5 or 15 "F5"
6 or 16 "F1" ~ "F5"
7 or 17 "F2" - WF5M
8 or 18 nFlm o NF2n . npsn
9 or 19 "FL" - "F5ST

If the frame number is O to 9 relay
(FOO) will be operated connecting lead
"F10" to lead "CK4", or if the frame number
1s 10 to 19 relay "F10™ will be operated
connecting lead "F1O" to ground,

After the terminating marker has
properly established a connection ground is
connected to the "RL" lead from the termi-
nating marker which operates relay (RL)
in the sender,

12, RESTORE TO NORMAL

The (RL) relay operated, {a) locks
under control of relay (ONl), (b) removes
battery from the "ST" lead, restoring the
terminating marker connector and marker to
normal, (c) removes ground for holding the
(FOO), (F10), (FO) to (F9), (0A), (OB),
and (OC) relays, permitting any of these
relays that are operated to release. When
the (FO) to (F9) relay, which was operated,
thas released),relay (ON2) with the hold mag-
nets of primiry and secondary terminating
line switches release. With relay (ON2)
released, (a) relays (TCl), (TC2), (TC3)
and (RT) release, (b) relay.(ON1) releases,
and (c) all operated register and associa-
ted relays release. Relay (ON1) released,
(a) releases relays (TMl) and (TM2), op-
erated (b) opens the operating path for
the sender link busy relay which releases
when the (RL) relay releases and (c)
releases the (RL) relay.

13, PREMATURE DISCONNECT
13.1 During Pulsing

The operation of relay (BC) caused
the operation of relay (A) which in turn
operated relay (Al) which locks. In case
the originating end disconnects relay (A)
will release operating relay (TC3) through
the made contact of relay (Al), operated.
The (TC3) relay operated, closes the cir~
cuit for operating relay (RL) to restore
this circuit to normal,

13,2 Subsequent to Pulsing

The operation of relay (ON2) closed
the "D" lead, from the Incoming trunk,
through the winding of relay (TCl) to a
bridge consisting of battery through resist-
ance (C) and ground is open at this time
at relay (CI). The release of relay (CI)
at the completion of pulsing closes ground
to resistance (E) to operate a relay in
the incoming trunk. Relay (TCl) is poled

in such a way as not. to operate at this
time, The relay of the incoming trunk cir-
cuit operating, closes its locking ground
to the "D" lead as a trunk closure signal
to the sender operating the (TCl) relay-to
battery through the resistance in the bat-
tery leg of the bridge. The (TCl) relay
operated, operates the (TC2) relay which

in turn iocks under control of the(ON2)
relay. The (TCl) relay remains operated
to this ground on the "D" lead as long as
the originating end does not abandon the
call, If, however, the call is abandoned
before the sender is dismissed the (TCl)
relay will release when the incoming

trunk removes ground from the "D" lead,
With the (TCl) relay released and the (TC2)
relay operated, the circuit is complete for
operating the lTCB) relay which locks
under control of the (ON2) relay. The
(TC3) relay operated, closes the circuit
for operating the (RL) relay to restore
this circuit to normal_as above.

14, REORDER

When an unused office digit is re-~
corded the (RO) relay is operated by a
ground supplied by the (ROG) punching thru
the cross-connections and operated (0OI-)
relays also, in case of three or more
channel relays in the receiving cirguit
being operated simultaneously the "RO™
lead will be grounded operating relay (RO)
also if a false "KP" signal or a premature
mstart" signal reaches the sender when
numerical digits should be received the
(RO) relay will be aperated and locked.
Relay (aog operated (a} opens the locking
circuit of relays (TRE) and (CI) Sb) opens
the operating circuit for the (TRA relay
and operates relays (ROl) and (RO2). Re-
lays (RO1), (RO2) are used to open the
ground from the registering leads toward
the connector and connect the registering
leads of their respective "check" leads
except that relay %felo) opens the (RO) lead
from "CK3" lead and connects it to solid
ground which then signals the terminating
marker to set up the connection to a
"reorder" condition. In case more than
two register relays are operated, due to a
false short or ground in the sender, and
the receiver, is not blocked causing the
operation of the (RO) relay as outlined
above, then when connection is made to the
marker with three or more registers op-
erated, ground will be falsely closed to
the CK~ lead. This will cause the marker
to block and a trouble indicator record
will be registered. After this a trouble
release will be given the sender and the
sender will again make connection to a
marker, This trial will also fail and
finally the (RL) relay is operated re~
leasing the sender,

15. MAKING THE SENDER BUSY

InsertinﬁB lug in the make busy Jjack
operates the | 3 relay. The (MB) relay

Page 7
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operated (a) grounds the m™SB" lead to op-
erate a relay in the sender link to pree
vent this sender from being selected and
(b) connects battery thru the (D) resist=-
ance to the "S" lead to permit the sender
test circuit to identify a make busy plug
condition. When the sender is being used
by the "Test selector circuit for terminate
ing senders" the "MB" lead is also grounded
from that circuit as a means of selecting
the desired sender.

16, TIME ALARM

. To give an alarm in case the sender
does not function within an allotted in-
terval relays (TM1l) and (TM2) are operated
under control of interrupter (TM). The
timing is divided into two intervals of
minimum 15 seconds each. The first intere
val is from the operation of relay (ON1)
to the completion of registration (release
of relay (CI)). The second interval is
from the completion of registration to the
release of the sender (release of relay
(ON1)). Upon the operation of relays (CI)
and (SP) relay (RT) is operated opening in
art the locking ground circuit to the
?TMI) and (TM2) relays. This ground cire
cuit is previously closed by relay (CI) op-
erated. The release of relay (CI) after
units registration opens the locking c¢ir=-
cuit of relays (TM1l) and (TM2) and also
opens the circuit to relay (RT) which will
release but is slow enough to hold over
after relay (CI) has released, to permit
the release of relay (TMl), if operated,
and then reclose the locking circuit again,
The operation of relay (TMZ% opens the op=~
erating circuit of relay (RT) which will
release and hold the locking circuit
closed.

If after a given time interval this
circuit has failed to restore to normal the
(TM1) and (TM2) relays will operate in turn
operating relay (RO) which locks. The op-
eration of relay (RO) routes the call to a
"reorder" condition and the sender is re=-
leased as described in paragraph 14 "Re-
order". In case relays (CI% and (SP) have
not been operated relay (TM2) also closes
the "D" lead across the open contacts on
relay (SP) and opens the battery from relay
(BC) which releases to open the "CO" lead.
The operation of relay (TM2) also closes
circuits to a visual signal and an audible
alarm circuit,

17. TERMINATING MARKER FAILS TO COMPLETE
CONNECTION DUE TO TROUBLE CONDITION

If the terminating marker fails to
complete a connection within a specified
time, a second trial is made by a second
term{nating marker. If under this condie
tion the second marker fails to complete
the connection, the "TRL" lead is grounded,

Page 8

operating the (TRL) relay. The (TRL) relay
operated (a) locks under control of the
(ON2) relay and (b) operates the (RL) relay
restoring the circuit to normal as previous-
ly described, and (c) opens the "RL" and
"ST" leads to the marker,

18, SENDER LINK FAILURE TO PROPERLY SIGNAL
SENDER ,

If, due to a trouble condition the
sender link fails to signal the sender to
take control, ground will be connected to
the "TR™ lead operating the "RL"™ relay
which restores this circuit to normal,

19, FUNCTION OF THE (HLD) JACK

Inserting a plug in the (HLD) jack
operates relay. (HLD) which prevents the
release of the sender when a time-out oc-
curs and the (TM2) relay operates causing
a route to "reorder", The operation of re=
lay (HLD) also prevents the operation of
relay (RL) on a trouble release from the
marker, (Operation of relay (TRL)). The
(TM2) relay operated gives a visual and
audible alarm.

20, SIGNALING FOR A SPECIAL MARKER

When special incoming tfunks, such as
no test and number checking, are connected
to this circuit, it is necessary to indi-
cate to the marker connector circuit that
the special marker is desired. This is
accomplished by receiving ground from the
incoming trunk over the "FC" lead to op-
erate the (SPL) relay. The (SPL) relay
locks under control of the (ON1l) relay and
also grounds the "SPL" lead to the termi=-
nating marker connector as an indication
that a special marker is required. When
this circuit is connected to the incoming
trunk, as previously described, the {A) and
(A1) relays operate. The operation of the
(TC2) relay removes the (SPL) relay from
the "FC" lead.

21. BLOCKING SENDER LINK IN CASE MORE THAN
ONE (FO). TO (F9), (FOO) AND (F10) OR
(0A), (0B), AND {OC) RELAYS ARE
OPERATED

If due to a trouble condition more
than one (FO) to (F9) relay is operated or
if both the (FOO) and (F10§ relays or two
of the (OA), (OB), and (OC) relays are op-
erated, at the same time, ground is con=
nected to the "CKA"™ lead operating the
(LB) relay. Relay (LB) operated prevents
the operation of relay (ON2) blocking the
sender link, causing it to time out and
give an alarm,

22. IMMEDIATE RELEASE OF SENDER

Relay (FT) is_operated from relai
(SC1) operated and locked under control of
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relays SBC) and (Al). The operation of re-
lay (BC) opens the locking circuit of relay
(FT). With relay (BC) operated the opera-
tion of relay (Al) again closes the locking
circuit of relay (FT%.' If relay (Al) has
not operated within the releasing time of
the slow release relay (FT) the locking
circuit for relay (FT¥ will be opened and
its back contact will be closed. Upon
completion of registration relay (BC) is
released again opening the locking circuit
for relay (FT). If relay 1Tc2) is not op-
erated to close the locking circuit of re=-
lay (FT) before its locking contacts are
opened the circuit will be closed through
its back contact. If relay (FT) releases

. in either of these cases relay (TC3) will
be operated in turn operating relay (RL)
which will restore the sender to normal.
23, CONTACT PROTECTION

A 1list of the contact protections is
given in circuit note 105.

24, TAKING EQUIPMENT OUT OF SERVICE

This circuit is taken out of service
by the insertion of a 322A make busy plug
into the associated MB jack at the terminat-
ing trouble indicator frame.

25, ALARM INFORMATION

25,1 If this circuit is delayed in the

progress of a call the sender trouble
release feature will function and the
individual sender (TL) lamp at the terminat-
ing trouble indicator frame will light as
described in paragraph 16,

25.2 Should the trouble release feature

fail to restore the sender to normal,
or if a make busy plug in the HLD (hold)
jack prevents the operation of the sender
trouble release relay from causing a com-
plete release, the sender will remain stuck,
testing busy to links and test circuits,
Under this condition the TL and AL leads
are grounded and the individual sender TL
lamp at the terminating trouble indicator
frame lights and after 5 to 12 seconds the
minor alarm operates.

25.3 If a TL lamp on the trouble indicator
frame is observed to flash occasion-
ally without bringing in an audible alarm
it may be an indication that the sender is
requiring too long a time to handle the
call, in which case a make busy plug should
be inserted into the HLD jack of the sender

in order to hold the troubla. If the lamps
appear generally over a large number of
senders it may be desirable to insert make
busy plugs in the HLD jacks associated with
those senders. :

25.4 If, in response to the intermittent

audible alarm, a lighted sender TL
lamp on the terminating trouble indicator
frame is found, the lamp indicates the
pa{ticular frame and sender which is being
held.

25.5 The audible alarm may be retired by
operating the ACO key before leaving
the trouble indicator frame.

‘Note: This key should be operated for
as short a time as possible since the
operated ACO key cuts off the minor
audible alarm for the terminating
trouble indicator.

25.6 If an M.F. Pulsing terminating sender
is causing the alarm, determine from

.its setting in what portion of the sender

or what general direction the trouble may
be located. The following examples give
an indication of the location of trouble
outside of the sender,

(a) If the sender is seized and no

selections recorded this may be
an indication of trouble in the send=-
er link or incoming trunk circuit.

(b) If the sender had partially com-

pleted selections this may indi-
cate a failure in the originating
sender,

(c) If the trunk closure feature in

the sender is not satisfied this
may indicate a failure in either the
incoming trunk or originating cir-
cuits,

(d) If it is found in the sender

that trunk closure had been com-
pleted it may indicate a failure in
either the associated marker con-
nector or marker.

25.7 1If the trouble is located in the

sender and cannot be cleared im-
mediately, make the sender busy by placing
a make busy plug into the sender MB jack
and manually restore the sender to normal,
Then remove the make busy plug from the HLD
jack (if there is one in it) and restore
the ACO key.

Page 9
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26, TRAFFIC USAGE RECORDER B

, The traffic usage recorder circuit r
has access to this circuit over two leads SBM
designated SB and SBM. The information on
these leads is as follows;

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 2314~WTS-CGM~B4

Page 10
10 Pages

Grounded when
sender 1is busy
any reason,

the |
for .

Grounded when the |

-sender - is plu

busy.

gged |
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