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TITLE _ .
~ Common Systems - Manual Outgoing Trunk - Test Circult - Por Use With -
Crossbar No. 5, Crossbar Tandem Or - Toll Switching System No, L Or Lk

DESCRIPTION

1.1 A complaint from the field states that difficulty is 'being. experienced

in adjusting the PG relay to meet its pulse speed as given in circuit
requirement table pages 20 and 23, This difficulty 1s being experienced

on test frames equipped with 280 type relays,

1.11 To facilitate meeting these requirements a 19 type resistance with
optional strapping has been added in Fig, 10, This resistance is shown
as "YR® option which is rated "Standard.® "IQ" wiring in Fig. 10 is
rated "Mfr. Disc,® |

Current Drain is not affected. | | -_ | | .
BSP maintenance information is not affected. o
Equipment information is covered on ED=92264~01, Iss, 3-D.

Engineering requirements are not affected.
Hq engineering letter will be issued.




G CIRCUIT DESCRIPTION | o eD-
L - SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT - | 13333659%

Appendix 3-D
Dwg. Issue 17D

COMMON SYSTEMS » | | ‘

MANUAL OUTGOING TRUNK L

TEST CIRCUIT | f

FOR USE WITH .
CROSSBAR NO. 5, CROSSBAR TANDEM OR
TOLL SWITCHING SYSTEMS NO, 4 OR LA

v CHANGES
B. CHANGES IN APPARATUS

Bel In Fig. 10, "YR"™ option was added con-
sisting of resistance DA, 19PH.

] ' D. DESCRIPTION OF CIRCUIT CHANGES _
é | Dol To meet the pulsing speed requirements
i of the PG relay the 19PH, DA resistance |
3 - was added as "YR" option which is rated | *

standard replacing "YQ" option which is rated
M,D. Note B on Circuit Requirement table
Page 20 and Fig. C, Page 22 were expanded to
explain the effects of the DA resistance.

- All other headings, no change.

BELL TELEPHONE LABORATORIES, INCORPORATED

i DEPT. 2354-PCM-REC-PS

Printed in U. S. A.
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DRAWING NOTICE .~ RATING ATRTCo Std.
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... . | R _ - DATE Dec. 29, 1954

'HTLE

Common.Systems - Manual Outgoing Trunk ~ Test Circult - For Use With -

SD-95476-0101-0113 ISSUE 16-D
\
‘Crossbar No. 5, Crossbar Tandem Or - Toll Switching System No. L4 Or I:A \

@  DsscrieTon -

1.1 When Crossbar No. 5 duxiliary Cuiroing Dial Trunks (SD-26110-01) are f
seized for test purposcs, it is necesgsary that the repeating coil shalil be
by-passed during dialin: and shall b¢ restored after dialing, so that the
tester may be able to hear tones which may be present. | |

l.11 To provide for by-passing the repeating ~oil in ithe Aux. Outgoing Trunk \
during dialing and then restoring it in circuit, after dialing "YO" option ;
and Fig, 23 are added. This change necessitates the addition of 6 leads, \
2 Jacks and 2 patching cords.

1.2 When (.ossbar Ho. 5 Auxiliary Outgoing Trunks (SD~-26110-01 and 27009-01)
are selzed for test purposes, the Outgoing Trunk toward the terminating osffice -
shall be closed forward.

1.21 To provide for closing forward the terminating office, when the Aux,
Outg. Trunk is seized "YP" option is shown.

le3 To permit communication with a repairman, who may be on a pole or working
on an underground cable also without battery supply for talking purposes use
Fig. G, on all new installations to supply the W"Talking Battery.!" Fig. UWF" is
rated "Mfr, Disc."

(
| 1.4 The use of the "Belt Line" in testing has been clarified. Fig. 21, circuit
note 110 is added and reference to it is made in note 104 in connection with I

. Figs. 19, 20 and 21 under the Iss. 6-D.
1.5 Figs. 11 required that it be limited to No. 5 and Tandem Crossbar. Circait
note 102 has been expanded to provide the necessary limitation. '

1.6 The (0) to (9) uounulﬁg relays have been changed 1o show the 208G relay as
| superseding the 20848 relay.

lo7 Analysis of sheet -0107, revealed a misleading circuit condition; due to ‘
. the method showing the (CI) arcs as normally resting on the "KM terminal. Actuaally

the Selector can te on teminal 1, 3 or 7. For convenlence sake, it is shown on
terminal l. No elrcuit changes are involved in this cassa.

Current drain is not affected.
Faaipment information is covered on ID-92266-01, Iss 11-D, ED-92260-01, Iss. 6-D.
ingineering Reqairements are covered in B3P AA387.037 (J98501), Iss. 3, App. 2.

Lavelopment letter is not required.

Npinecring lstter will be isgsused.

O

(l‘




" CIRCUIT DhSCRIPTION : -
SWITCHING SYSTEMS DEVELOPMENT DEPARTMENT

“ COMMON SYSTIMS

. CD-95476-01
- Issue 7B
-Appendix 2-D

R T Dwg. Issue 18-D -

'MANUAL OUTGOING TRUNK
. TEST CIRCUIT

CROSSBAR NO. 5

"FOR USE WITH
CROSSBAR TANﬁEN OR 4A

TOLL smculﬁo SYSTEMS NO. 4 OR 4A

CHANGES
A. CHANGED AND ADDED FUNCTIONS

A Provision 13 made for by passing the
repeating coil in the Crossbar No. 5

auxiliary outgoing dial trunk, during dial-

ing on a test call., Also provision 1is

made for restoration of the repeating coil

in that trunk, after dialing, so that tones .

in the voice frequency range may be heard

by the tester.

A2 Provision is made for signaling for-
. ward when an auxiliary outgoing trunk
is seized for test pruposes.

~A.3 Provision is made for supplying "Talk-
| ing Battery"™ and supervision to trunk
conditions under test, so that a repairman
may communicate with the Central Office

from a pole or underground cable.

B. CHANGES IN APPARATUS

B;l - To provide for by passing the repeating
- coil in Crossbar No. 5 auxiliary oute-
going trunk circuits, during dialing. Also
to restore the repeating coil, after dialing
so that tones, in the voice freoaency range.
may be heard by the Tester.: .

Added

2 - 238 type jacks (D1) & (D2) Fig. 23
1l = 3P12C cord (Dl) Fig. 23 |
1 » 3P12D cord D2 Fig. 23

B.2 In accordanca with the cord reduction
program, the 208-AB relays (0), (1),

(2), (3), (&), (5), (6), (7), (8) and (9)
- are superseded_b the similarly designated

I'elay 208‘0. |
C. CHANGES IN CIRCUIT

| Requirements other than thosa apply to
'added or removed apparatua.

1G.1; The release re quirement shown for the

(0), (1), (2) (3) (), (5), (6), (7),
(8) and 6) relays 13 added for both the
.208-AB and the supersedlng relaya 208-0

d'during dialing on a test call,

12T (TL) of Fi
~to 1B (TST1l) and 1B -(TSTZ),

-nected to,

D. DESCRIPTION OF CHANGES

D.01 To provide for by passing the repeat-
ing coil in the crossbar No. § :

auxiliary outgoing dial trunk SD-26110-01

Also, to

provide for restoration of theé re eatin
coil in that trunk, after diallng, SO tEat

tones in the voice frequency range may be

- heard by the tester.

"F" ground is connected (YO-o tion}
to 5T (DP) of Figure 10 on sheet - 0106

LT (DP)} is connected (YO option)

to 8T (PS) of rigure 8 on sheet - 0104,

9T (PS) is connected (YO option) to
gure 1 on sheet 0102, 11T
(TL) of Figure 2 is connected (YO option)
~while 2B (TST1)
and 2B (TST2) are separately connected (YO
option) to the "ring" of the (D1) and (D2)
jacks respectively of Figure 23, This

separation of the leads to the (D1} and (D2)

jacks prevents interference on either test
cord, while the other, Wthh may be cone
is in use. |

In Figure 23, the (D1) and (D2)

patching cords are shown., .
D.2 To problde for si naling forward

when the crossbar No. § auxiliary
outgoing trunk circuit is seized for test
pur oses, the "TIP"™ of the (MBl) or LMB2)
? of Figure 14, is shown connectin
YP) option to 3T (ON1) or 3T (ON2) o%
Figure 13 on sheet 0102, LT (ONl) or 4T
{0N2) is shown: connected YP option] to -

- PA" ground.

D.03 Circuit note 102 i= changed to . show '

the use of‘YO and YP cptions and
Fiture 23. ' J o

D.O4 The "Options Used" table on sheet 0101
is changed to show the location of the
options YO ond YP and Figuré 23._ - | |

- D.C5 Fig ure "F" is ahown as "Manufacture N

Discontinued“ and reference to .
Figures F and G in note 102 is removed.

;Note 104 1is changed to show figure F as

Page 1
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being rated M-D on Issue 16.D. This

change is to permit the supplying of taik:
ing battery so that a repairman may be abls
to communicate with the office, if he us
working on a pole or on underground cable,

D.0O6 Circuit note 110 is added and referenoce

to it, is added in rnote 104 undey
changes for Issue 6-D, This change 13 wo
indicate the use of Flgure 21 in No. 5
crossbar offices,

N.07 Circuit note 107 is modified to_ ex-

pand the information regarding Loop
Battery and Ground Pulsing and also Loop
Resistance Pulsing. This was to limit the
use of Figure 1l to No. 5 and to Tandem
Crossbar offices.

D,O8 On Sheet 0107 the brushes of arcs 1l u-
6 of the {(CI) Selector were shown as

BELL TELEPHONE LABOrATON1ES, INCORPORATED

DEPT. 2322-HDMacP~REC-MD

Page 2
2 Pages

vesting, when normal, on the "N" terminal.
"he Lrushesg are now shown as being normalliy
¢ unscted to the number 1 terminal, as whers
Lue sclector is when normal. The selectey
(CI) could not be left remaining on the

TNY teaminal, However, it can be left

o7 tervininel 1,3 or 7, but for convenience
-aheé, it is shown oin 1. Ko actual circulg
Guasaip s 1nvodved,

D.u2 On sheet 0102 nultiple straps arse
shown on the D1, D2, 81, 382, MBl,

5.10 Cross connection 62 was added,

ArLl other headings, no changé,
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DRAWING NOTICE RATING AT&TCo Std
| SYSTEM Common = Ckt.
DATE - Dec. 10, 1953

TITLE

Common Systems - Manual Outgoing Trunk Test Circuit - For Use With Crossbar No. 5,
Crossbar Tandem Or Toll Switching System Noo. I Or LA

DESCRIPTION

This circuit is being reissued to correct the eircuit preparation for ‘the BO
and FO relayse. | | |

Current drain is not affected.
Equipment information is covered on ED=92257-=0L, Issue 12, and is not affected.

Engineering Requirements, covered in BSP AA387.037 (J98501) Issue 3 Appendix 1,
are not affectedes

No engineering letter will be lssued.
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" D. DESCRIPTION 0? GIRCUIT CHANGES o €., CHANGES IN CIRCUIT REQUIREMENTS

CIRCYIT DESCRIPTION CD=95476-01

SﬂITGHIﬂG SYSTEMS DEVELOPMERT DEPARTMEHT | | Issue 7«8
Appendix 1B

ngl Issue E-B

COMMON SYSTEMS
MANUAL OUTGOING TRUNK
. TEST CIRCUIT
- FOR USE WITH
CROSSBAR NC. 5, CROSSBAR TANDEM OR 4A
TOLL SWITCHING SYSTEMS NO, 4 OR LA

CTHER
ik

THAN THOSE APPLYIHG T0 ADDED OR REMOVED

D.l In Note 102 reference to Fig. E is - - APPARATUS

_removed since figure is rated M.D.
C.1 Circult Preparatlons Ior BO and ¥0

_D.Z_ Contact numbers "OFC" relay in Fig. 5§ | relays has been corrscted.

previously réad 9 for the back contact
& 5 for the armature. The numbering now |
agrees with the T dr&winge | A1l other*headings, ne change.

'BELL TELEPHONE LABORATORIES, INC,

DEPT. 3120-ASM-REG-NP |

o Faga 1
Printed in U. S. A. | -1 Page
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CIRCUIT DESCRIFTICNS ) CD{?Z:{Z%?;
SWITCHING SYSTSMS DiVELOPMONT DZFARTMCNT Dwg. Issue 14-B
APR 28 1953
COMMON SYSTEMS . 07

MANUAL OUTGOING TRUNK P

TEST CIRCUIT

FCR USE WITH
CROSSBAR NO. 5 CROSSBAR TANDEM OR
TOLL SWITCHING SYSTEM NO. 4 OR LA

a CHANGES In conjunction with the test line at
| the distant office this circuit tests that
D. DESCRIPTION OF CIRCUIT CHANGES the trunk is capable of reaching a particu-
) | | lar destination code or number and that the
D.l Options "YJ", "YK" and "YL" are added ringing or signaling circuit as well as the

at the MO key in Fig. 1. supervision is functioning satisfactorily,.

This circuit may be used to facilitate

Option "YL" is required to make the transmission testing of the trunk by pro-
MO test on PCI or revertive pulse trunks. -viding rapid means of directing the trunk
Option "YK" is required for all future to a transmission test line in the distant
Jobs. Option "YJ" is added for record pur- office. |
poses.

2, WORKING LIMITS -
D.2 The above options are added to circuit
. notes 102 and 104 and to the "options The limits for this circuit are based

used™ table, on the following:

All other headings under Changes, no change. 2.1 Talking - Supervision

l. PURPOSE OF CIRCUIT 280FG PB Relay
20-28V L5-50W
l.1 This circuit provides means for test- Max.Ext .Ckt,
ing the outgoing trunks in No. 5 and Loop Res, 3,415 ohms 8,000 ohms

tandem crossbar offices and the toll come
pleting trunks in a No. 4 or 4A toll cross- Min.Ins.Res. 30,000 ohms 30,000 ohms

bar office.
280B SU, SUR relays-

In the No. 5 crossbar and No. 4 or
LA toll crossbar offices the trunk test Max, Ext. Loop 10,000 ohms
Jacks are arranged so that this test circuit Min. Ins. Res. 30,000 ohms
tests directly into the tip and ring leads i
of the cable to the distant office. It does  S520 PBl relay -
not test the outgoing trunk relay ecuipment

except to determine when the trunk is idle. 5ﬂi§: %:g: kg:f | 33:883 gﬂg;
t runk Egsghgagznggmacggizggieoggi::; g?;ice 2.2 Revertive Pulsing |
:::ggdiga;wi::?pgzégigéepiggizggniguﬁiing 2,21 268A STP,280G OF Relays - Selections
g:tzgizzdgmﬁeg:g:&gatzkgwgogrg::g;: :::gam Max. Ext, Ckt. Loop Res. - 3,330 ohms
hove for crogsbar Landen and a secesd Jeck | o ot 30,000 ohne

_ . connected to the cable side of the outgoing The trunk shall not exceed 2900

trunk as described above for No. 5i L and LA ohms or 32 miles of cable.
olt

a fri « Thi rmits voltmeter |
§§§Ezbo§ ﬁhe §:§1e paii.pe Min Comp. Res. distant office-

900 ohms with L relay of 900 ohms or more

1.2 Provision is made for directing a call Min, Comp. Res. distant office -
over various types of trunks 2% & test 1200 ohms with L relay of 650 ohms or less

line in the distant office, using straight- 5,22 ‘B G relay - Offi
forward operation, reverti;e& panel call * T#ﬁik Logg %gst tice and Long

indicator, multifrequency and dial or step- Ma.
. | At X. Ext. Ckt. Loop Res. - 12,780 ohms
by-atep_pulsins- | . Min, Ins. Res, P . 30: ohms

Page 3




 CD-95476-01 - ISSUE 7-B

2,23 B167 MIG relay - 24V trunks.

Max, Ext. Ckt., Loop Res. - 2,300 ohms
Min. Ins. Res. 30,000 ohms

2.3 B421 CG relay « Panel Call
Indicator Trunks

20-28 Volts 45-50 Volts
Max. Ext. Ckt ®

Loop Res. 10,000 ohms 20,000 ohms
Min., Ins. |
Res. 30,000 ohms 30,000 ohms

2.4 280B .relay TR, TR1l, TT1 and TT -
L-Wire MF Pulsing |

Max, Ext. CRtt LOOP RQS. -
Min. InS- Res.,

3. FUNCTIONS

3.01 Makes a busy test of the trunk patched
for test and lights & busy lamp BYl
or BY2 when the trunk is busy.

5,900 ohns
30,000 ohms

3.02 Makes the trunk test busy (if it 1s

idle when picked) by the operation of
test key TST1 or TSTZ2, voltmeter VMl or
VM2, talking key TLK1l or TLKZ2,.

3,03 Lights an off normal lamp ONl1l or
ON2 when the trunk is seized and made

buqy.

3,04 Provides means for reversing the
supervisory polarity of the trunk by
operation of the RSl or R32 keys.

3.05 Provides means for talking and
supervision on either Tl or T2 Jjacks
by operation of the TLK1l or TLK2 keys. A
Receiver on hook is indicated by a lighted
SUP1 or SUP2 lampe.

3.06 Provides means for making voltmeter,

ammeter and foreign EMF tests on
either the tip or ring of the Trunk when
VML or VM2 key is operated.

3,07 Provides eight ten button keys

designated Tan H, Tan T, Tan U, TH,
H, T, U and STA for controlling the auto-
matic pulsing of the code and number of the
called line or Trunk. - -

3.08 Depending on the type of trunk under
| test, a class key may be operated for
revertive, panel call indicator, multi-
frequency, and dial pulsing trunks and ar-
range the cireuit to function for that type
pulsing.

3.081 For revertive pulsing trunks the

| operation of the RP or RP and DOS
class keys together with the compensating
resistance keys arranges the circuit to:

Page 2

3.0811 Apply an operate and non-operate
-+ eurrent flow test for incoming
relay L (panel).

3,0812 Apply an operate and non-operate
current flow test for incoming
relay A,

3.0813 Apply a trunk guard and overflow
- test on RP and PCI trunks before
pulsing is started.

3.,0814 Check trunk polarity and blocks on

reorder, overflow and tell tale
condition and causes lamp OFL to flash as
an indication.

3.0815 When key MO is operated check for

momentary opens of the tip and ring
during test of au{ertisory relay and indi-
cates trouble by lighting lamp MO,

3.,0816 Flaghes the SDR lamp while pulsing

3.0817 Extinguishes SDR lamp when pulsing
is completed.

3,082 Fg:nﬁanel call indicator pulsing

t s operation of the PClD or PC1lT
class keys together with the A RY OPR COMP
RES keys will arrange the circuit for teste
ing direct or tandem trunks, |

3.083 For straightforward trunks roduiring
- - battery and ground start signal oper-
ate keys BAT and TLK1l or TLK2, - |

3,084 For straightforward trunks requiring

SX or 20 Cycle ringing as a start
signal operate the TST-STF key and the SX
or iR key, respectively. .

3.085 For multifrequency pulsing trunks

operation of the sero TRK COMP RES
key and the MF or MF and MFLW class keys
together with the A RY OPR COMP RES keys
will arrange the circuit for testing two
or four wire multifrequency trunks.

3.,0851 Testing on a multifrequency basis.

3,0852 Check for WINK or DELAY DIAL start
pulsing signal. |

3.0853 Cutpulsing of 3 to 7 digits.

3.085L Testing of supervisory features of

tandem trunks used for handling
local tr;ffic.

3.0855 Check polarity of trunk before and
during outpulsing,

3.086 Provides means for out dial pulsing
on & loop basis into {(A) local switch

train, (B) AB toll train, (C) incoming re-

peaters, (D) other two wire trunk circuits
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such as SD-95060, (E) senders. Provides
means for resistance loop dial outpulsing
into four wire repeater and trunk circuits
such as SD-25490-01 or SD-25634-01. The
start of outpulsing may be delayed by the
operation of the dial tone DT key if it is
desired to check for dial tone.

3.0861 Checks polarity of trunk before
outpulsing and during interdigital
timing.

3.0862 Checks for WINK, DELAY DIAL, DELAY
DIAL with STOP-80, GO or GO with
STOP-GO start pulsing signal.

3.0863 Provide means for battery and ground
dial outpulsing for long loops re-

aquiring 96 volts instead of 48 volts into:

A. Local switch train. B. AB Toll train.

C. Senders,

3.0864 Bridges the contacts of the pulse
generator across the trunk for
pul sing °

3.0865 Controls operation of pulse genera-
tor during delayed closure, out
pulsing and interdigital timing, '

3.0866 Waits for the start pulsing signal
after delayed closure time is con-
pleted.

3.0867 Controls the length of the inter-
digital time for DP calls,

3.0868 Short circuits the polar supervisory
relays and repeat coil during DP
pulsing and interdigital timing.

3.0869 Advances the digit steering circuit
during interdigital time.

3.091 Provides means of testing incoming

trunks in the same office on a remote
control basis by means of a "belt line" to
the incoming trunk frames,

3.091 Provides means of testing outgoing

trunks from another Crossbar No. 5
office in the same building on a remote
control basis by means of a "tie line" to
the master test frame,

3.092 Provides means of selecting the "belt
line™ or "tie line"™ by means of the

BL or TL ‘key-

3¢l Test Frame Keys with Functions

After the necessary patches are made,
the test is controlled by the manual opera-
tion of keys. The following is a list of
the keys used and the functions they |
serve.,

Purpose

To control the advance ofhthe test circuit from the test frame
when the "belt line™ or "tie line" is uaed,

To apply an ammeter test on the tip or ring of the trunk for resis-

tance to ground using 45-50 volts office battery thru 200 ohms.

Key

ADV Advanée:

A . Ammeter:

ANO A Non-ogerate

To impose a non-operate current flow test on the trunk A relay,
(rqvertive-pulse trunks), -

A RY NON-OPR

A Relaz NOR-OEﬁrate ComE. RGQ-:

To control the value of the series compensating resistance con-

the A relay non-operate current flow

To control the value of the series ¢ampenaating resistance con-

COMP RES

00 LO0O 5000 nected in the trunk during
fﬁﬁb #553”2655 test, (revertive pulse trunks).
A RY OPR A RY Oper, Comp. Res,:
500, 1000, 2000, 6000

ot ’ 3555&15555 (RP, DP, and MF pulse trunks).

EAT Batpegz: |
| To close battery

nected in the trunk during A relay operate current flow test,

and ground to a straightforward trunk arranged

for high-low or reverse high-low supervision:

Page 3
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DISC1l/DISC2

DOS

DOS COMP

0
300
600
900

1200
1500

DP

FEMF

{7

18

=

Page 4
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Purpose’
Battery Ground Dial

To close battery and ground to the tip and ring of a step-by=-step
trunk to aid the battery and ground thru the wingings of the trunk

relay and thus increase the dialing range by effectively raising the
trunk voltage to 90-100 voits.

Disconnect:

To restore to normal the test equipment associated with test jack
Tl and T2 respectively.

Distant Office Selector

To prepare the test circuit for revertive pulse testing over & trunk

loop that includes a two-wire office selector or a crossbar tandem
trunk.

Distant Office Selector Comp,:

To control the value in the selection compensating resistance in

an RP trunk when the trunk loop includes a two-wire office selector
or a crossbar tandem trunk.

Dial Pulsing:

To prepare the test circuit, in gart for sending out the called
number by means of automatic dia puises.

Delay Pulse Loop:
To connect the SU and SUR supervisory relays across the trunk loop

in order to recognize a "delay dial™ signal and thus delay the start
of pulsing until the polarity of the trunk changes.

Dial Tone:

To delay the start of automatic pulsing over trunks appearing at the
DSA switchboard until dial tone is heard in the head set.

Foreign Electromotive Force:
To test a trunk for foreign potential.
Ground

To ground one trunk conductor and thus permit a metallic test of the
trunk by operating key MA, 1,000 or 20,000 ohms.

‘QQ:

To connect the SU and SUR su rvisory relays across the trunk loop
to recognize a "go" start pulsing signal, (DP trunks).

High Five:

To provide means for making channel check through the second unit
when incoming trunks are common two office wunits, (RP trunks).

Key Release:

To release the operated register keys,




Kez_

L RY NON-OPR
COMP RES

1000 2000
“500 500

1FD

2

NT1/NT2

PCID/PCIT

CD=95476=-01 = ISSUE 7-B

Purpose

L Relay an-operete cegp. Res. :
To impose a non-operate current flow'teet on the trunk

L relay. (RP trunks),

Loop Pulsing Dial:
To short circuit the trunk loop without compensetlon during
automatic out dial pulsing.

Loop Resistance Dial

To close a 1481 ohm bridge across the tip and ring of a step-by-step

trunk during automatic loop dial pulsing.

Multi-frequency:

To prepare the test circuit for pulsing out the called number by
means of MF pulses, o

Multi-freguencx L-Wire

To prepare the test circuit for pulsing out the cal led number when

the MF key is also operated, over a 4-Wire trunk by means of MF pulsen.-

lbmente.gz open:

To detect a momentary open of the trunk supervision on RP or RCI cells

No Test 1 and 2:

- To over-ride 2 plugged busy trunk associated with test Jack T1 or T2

respectively, (Crossbar tandem or #4 or 4A Toll Crossbar)

Panel Call Indicator Direct or Tendem:

To prepare the test circuit for transmitting call indicator pullee
over a direct PCI or a Tandem PCI trunk respectively.

- Preoperate A & L Relays:

To ap l{ a test for false operation due to cable charge on the A & L
RP trunk relays.

Ringing *: S

To apply 20 cycle ringing current to the trunk under test,
Remote Control: | n' |

Makes the_use.ef the "Belt Line" .or "Tie‘Line“.effective.

Reverse:

To reverse the T and R leads of the trunk to the voltmeter and
ammeter. | ,

Repeater Incoming Gomp. Res. = 20,000

To compensate for non-operate test of L relay in panel repeater ine-
coming trunks, |

Revertive Pulse:

To prepare the test circuit for transmitting the called number by
revertive pulses, |

Page 5§




TAN H, TiN T,
TAN U, TH, H,

T, U, STA
¥V

TK COMP
RES Keys

250
» 600
900 ,1200
1500, 1800
2100, 24,00
3300, 3600

TIK]l/TLK2

wo
'

TST1/TST2
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Purpose
Reverse Supervision 1 & 2

To reverse the T & R leads of the trunk connected to Jjack Tl and
Jack T2 respectively.

Straightforward

To test reverse battery supervisioh straightforward trunks that re-
qQuire a ring start signal.

Stop=Go: M

To enable the test circuit to recognize a momentary reversal of the
trunk after dial pulsing has started, as a "stop™ and "start"

pulsing signal rather than as a "reorder™ signal.

Simplex Ri Signa
Tc apply simplex battery to the trunk under test.
RQEiSth Kezg: , |

To record and prepare the test circuit for pulsing out the number

depressed on the keys. The TAN H, T and U keys are used to record
the office ccde when testing PCI, DP and MF trunks to a distant
tandem office. The TAN U and T keys are also used to record the

office brush and office group selection to be made in a distant
office by RP pulsing.

Iwenty-four Volts:

To prepare the test circuit for making trunk test on RP trunks which
have 2/ volts on the trunk A relay. -

Trk, Comp. Res. Keys:

To control the value of the series trunk compensating resistance. in
steps of 300 ohms from O to 3600 ohms. (Use Key O when testing MF
trunks to inswe a strong pulse signal).

Talk 1 & 2:

Used on all straightforward trunks requiring battery and ground start

and to establish a talking or holding circuit over the trunk patched
to jack Tl or T2 respectively. .

Test 1 & 2: (Start key)

To connect the test circuit to the trunk patched to jack Tl or T2
respectively. |

Test Talk:

Used to talk over an MFP, DP, RP, PCI or STFWD trunk that is under .
test.

VYoltmeter 1 & 2:

To connect the voltmeter circuit to the trunk patched to jack Tl or
T2 respectively.

Yoltmeter Reverye:

To ;everae the voltmeter connections to the trunk patched to jack Tl
or T2.
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L. CONNECTING CIRCUITS

When this circuit is listed on a key
sheet the connecting

information thereon

i3 to be followed.

k.0l

.02

Test and Make Busy Jacks SD=96376-01,
SD=68203-01 and SD-25762-01.

Test Circuit for Testing Outgoing

Trunks for Continulty and reversals =

SD-96370=01.

4.03

4.0l
4405

L +06
;.07
4.08
4,09
s 10

hell
k.12
bhel3
boll

Office Link and Connector Circuit -

Distant Office Selector - SD=-21733-01.,

Panel Incoming Selector such as

SD=21917=-01.

Crossbar Incoming

Trunk such as
Crossbar Tandem Incoming Trunk
Repeated Supervision ~ SD=25887-01.

Tandem Call Indicator Trunk such as
ES«11573=01, |

Telephone, Xey and Lamp Circult -
SD-9 5 524-01 -

Interrupter Circuit = SD=25742«01
and SD=25062=01.

Miscellaneous Circuit = SD«95525-01.
Clock Circuit - SD=96343-01.
Tandem Overflow Trunk - SD-25442-01.

Tandem 0.G.T. to Central Desk
Operator or to Official P.B.X., -

bal5

bolb

hel7

4.18

Panel Tandem Announcement Trunk -
SD=21734-01.

Outgoing Trunk Circuit Loo to CX
signaling SD~95060-01. _
Step-by-Step Incoming Trunk Circuit
such as SD=-31726-01.

Crossbar Tandem Outgoing'ﬂe peater
Circuit to SXS office D-2563h-01

(Requires Fig., 22 & YI option).‘f

Le19

Crossbar Tandem Outgoing CI Trunk to
SXS office = SD-25L90-01 (Roquiros

Fig. 22 & YI option).

Le20 Toll Suitching

System No. 41 TX or
Combined TX and Toll Switching Trunk

Circuit - SD-68239-01.

‘4o21 Toll Switching
- Straightforward

TARLE OF CONTENTS

S Btm ,NOi “ -T°11
Trunk Cireuit Disl, MF or-
QD"632L2"01.

L.22 Toll Switching System Ko, 4 = Toll
Switching Trunk Circuit to Crossbar
No. 1, Panel or Step-by=Step Office Call

Switching

" Announcer or P.C. I. to Manual Office -

SD=68326-01.

L.23 Tandem Office Iﬁcdming"Trunerircuit,
L wire « SD=25943~01., o

Lhe2ly, Crossbar Tandem - Misc. Circuit For
Tandeq Trunk Frame - SD-25370-01._

L.25 Crossbar No. 5 - Nisc. Ralay Rack
Frame - SD-25781-01-

L.26 Crossbar No. .5 - Master Test Frame,
Jack, Key and Lamp Circuit -
SD=25762-01. o

L.27 .Multi-Frequency Curront Supply and
Distribution Circuit - SD-95391-01,

L.28 Tandem Office - 2 Way Toll Trunk
Circuit, MF Pulsing - SD=27000-0l1.

k.29 Tandem Office ~ 2 ay Toll Trunk
Circuit, Dial Pulaing SD-27003-01.

.30 Panel Sender Tandem.Truﬁk Circuit -

'E

1. PURPOSE OF CIRCUIT
2. WORKING LIMITS
3. FUNCTIONS

w N -

3.1 Test Frame Keys with
| Functions

4 CONNECTING CIRCUITS
5. GENERAL METHOD OF GPERATION

5.01 Access of Trunks

5.02 Tie Line .

5 * 03 Belt Lina |

5.0h Straightforward lrunka

5,05 PCI Trunks

506 Trunk Options

5.07 Key Operation Chart
for Typical Circuits .

6.' DETAILED DESCRIPTIQR GF
~ OPERATION

O OWVVVVWY O =

bt ot

i E

-
4 -H )
g deen

6.01 sy Test, Crossbar X
B Tandem, No. 4 & Nos: &A Toll

6.02 Busy Test, Croaabar | |
. Noe 5

N
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TABLE OF CONTENTS Cont'd.)

6.021 Trunk in Service, TLK-
or TST- Key Normal
60.22 Trunk in Service, TLK-
or TST- Key Operated
6 .023 Trunk Made Busy with MB Plug
Talking and Monitoring
Belt Line Operation
Tie Line Operation
Ringing
.07 Disconnect and Repeat Test

. SUPERVISICN

Call to Test Line
Reverse Battery Supervision
Wet-Dry Supervision
(Crossbar or Panel)
Wet-Dry Supervision
(Step-by-Step)
Straightforward Trunks
.51 DBridged Supervision Trunks
2 High-Low Supervision Trunks
3 Reverse High-Low Supervislon
Trunks

VOLTMETER TEST

PRI
2323

-y

VIOV & W

NN N NN

Preparation

Tip and Ring Test

Test for Forelign Battery
Tests for Short-Circults and
Resistances

Cable Capacity'Teat

Vi &M

9. TRANSMISSION TEST

9.1 Two-Wire Trunks
9.2 Pour-Wire Trunks

10, MOMENTARY OPEN TEST

11. TESTING REVERTIVE PULSE
TRUNKS

11.01 Preparation

11.02 Start of Call

11.03 Trunk Test, Distant Office

11 .08 Brush Selection, Distant
Office

11.05 Group Selection, Distant
Office

11.06 Test Line Trunk Test,
Distant Offlce

11.07 Overflow Check, Terminal
19 of 28 Switch

11.08 Test Line Overflow,
Distant Office

11.09 Regular Selector Overflow,
Distant Office

11.10 Telltale, Distant Office

11.11 Trunk Test, Incoming
Selector

11.12 Trunk Test, 28 Volt
Inconing Trunk Relays

11.13 Brush Selection,
Incoming

11.14 Group Selection,

Incoming

Page 8
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12
12

15
13
13
13
1
1

14

14

14
14

14

14
14

15
15
15
15
15
15
15

16

17
18
18
19
19
20
20
20
21
21

2l

11.15 Brush Selection, Final

11,16 Tens Selection, Final

11.17 Units Selection, Final

11.18 Overflow or Telltale -
Incoming Selecter

11.19 Test of L Relay feor
False Opr. - Bat, Cut-

Off Incoming

11.20 Non=Opr, Test of L Relay -
Incoming Seleétor

11.21 Incoming Advance

11.22 Test of A relay for
False Opr. - Bat, Cut-

Off Incoming |

11.23.Circuit Restores to
Normal

11.24 Rapid Advance of R-
Switch

11.25 Non-Opr. Test of A Relay,
Crossbar or 24V Panel

Incoming

11.26 Advance for PCI Thru
Distant Offiece

12, TESTING PCI TRUNKS

12,01 Preparation

12.02 PCI Direct Trunks

12.03 Pulse Timing |

12.04 Pulse Counting and
Steering

12.05 Heavy Positive Pulse,
"s" Option

12,06 No Heavy Positive Pulse,
"R" Option

12.07 PCI Tandem or Sender Tandem
Trunks

12.08 Discharge of Cable Between
Pulses

12.09 PCI Overflow Test Thru
Distant Office

12.10 Pulsing Numbers over 10,000

12.11 Misc. Conditions

13. TESTING M,F. PULSING TRUNKS

13.01 WINK Start Pulsing Signal
13.011 Preparation
13,012 Two-Wire Trunks
13.013 Four-Wire Trunks
13.014 Trunk Polarity Test
13.015 Trunk Test and Start of
Pulsing
13.016 Pulsing and Steering
13.017 Reorder Durling M.F,
Pulsing
13,02 DELAY DIAL Start Pulsing
Signal
13.021 Preparation
13,022 Trunk Polarity Test
13.023 Trunk Test and Start of
Pulsing
13,024 Pulsing and Steering
13.025 Reorder During M.F.
Pulsing

14, TESTING DIAL PULSING TRUNKS

14,01 GO start Pulsing Signal
14,011 Preparation

22
22

22
22

23

24
25
25

25

26

26

26
27
27

28
28

29

29
29
30
30
30
30
31
31
32

23
3

35
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14,012 Delayed Closure Time 37
14,013 Trunk Test and Completion
of Timing 37
14,014 Pulsing 38
14.015 Trunk Polarity Test After
. Delayed Closure Time 38
14,016 Trunk Polarity Test
Between Digits 39
14,02 DELAY DIAL Start Pulsing
Signal 39
14,021 Preparation 39
14,022 Delayed Closure Time 39
14,023 Trunk Test and Completion
of Timing 39
14,024 Pulsing 39
14,025 Trunk Polarity Test After
Delayed Closure Time 39
14,026 Trunk Polarity Test
- Between Diglits 39
14.03 WINK Start Pulsing Signal 39
14,031 Preparation 39
14,032 Delayed Closure Time 39
14,033 Trunk Test and Completicn
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Delayed Closure Time 40
14.036 Trunk Polarity Test Between
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5. GENERAL METHOD OF OPERATION
5.01 Acceas to Trunks:

This test frame is manually connected
to a trunk by means of patching cords at
the outgoing trunk test frame Jjack bay.

It is used in testing incoming trunk relay
equipment located in a distant office.
Connection to the trunk is made by means
of patching cords between the test cir-
cult test Jacks and the trunk circult
Jacks on the Test and Make Busy Jack Bay.

Figure 123is provided for Crossbar
Tandem and Crossbar No. 4 or U4A offices,
Test Jack Tl or T2 is patched to the trunk
test jack to test 2-wire trunks and test
Jack T1 1s patched to jack T or R to make
voltmeter tests on 4-wire trunks. If a
2-wire trunk is plugged busy and it is
desired to override the busy, patch the
test Jack of the trunk to Jjack T1 or T2,
respectively and operate the NT1l or NTZ2 key.

Figures 13 and 14 are provided for
Crossbar No. 5 office. Test Jack Tl or T2
is patched to the trunk T Jack if the trunk
is plugged busy and it is not objectionable
if the master teat frame overrides the
make busy plug. Test Jack Tl or T2 is
patched to the trunk T Jack and make busy
jack MB1l or MB2 1s patched to the trunk
MB Jjack when the trunk under test is 1n
service or when 1t 1s deslrable to exclude
thetmaster test frame from the trunk under
test. |

The operation of Key TST1l or TST2
closes the testing and pulsing circuit across
the tip and ring of a trunk that is patched
to test Jack Tl or T2, respectively. This
key serves as a test start key for rever-
tive, call indicator, dial and multi-fre-
quency pulsing trunks and also for straight-
forward trunks that do not require the
closure of battery and ground as a start

signal.

The TLK- key 18 operated to hold or
monitor on a connection already set up.
When a connection 13 thus held the testing
and pulsing equipment of the test circuilt
is free for use in setting up a second con=
nection via the unused test Jjack, Tl or T2,

The TTLK key, when operated, permits
monltoring and talking over the completed

- connection. When testing strailght-forward

trunks that require the closure of battery
and ground as a start signal operate the
TLKl or TLK2 key in addition to the BAT key.

5_02 Tie line:

In a Crossbar No. 5 office the "tie
line" extends the testing facilities asso-
ciated with Jack Tl of this test frame to
the master test frame of another office
(in the same building) not equipped with a
manual outgoing trunk test frame, This
makes the test frame available by means of
a pateh at the master test frame, for test-
ing trunk conductors and distant relay
equipment, outgoing from that offlce. The
progress of the test is controlled from
the master test frame by means of a 32A
teat set.

5.03 Belt line:

The "belt line" extends the testing
facilities assoclated with Jack Tl of this
test frame to all incoming trunk frames in
a Crossbar No. 5 or a Crossbar Tandem
Office. The test frame 1is connected to
the individual trunk by patching the "belt
1ine” jack at the incoming trunk frame to
the T jack of the trunk to be tested. The
progress of the test is controlled from
the incoming trunk frame by means of

© 32A test set. ,

5.04 Straightforward Trunks:

Incoming trunks to toll, DSA and
manual switchboards arranged for reversed
battery, reverse high-low or wet-dry super-
vision or controlled start of ringing are
tested by requesting the operator at the
distant switchboard to complete the call
to the desired test line. Successful com-
pletion of a test call 1is indlcated by
observing the SUP- or TSUP lamp on the
outgoing trunk test frame,

5.05 PCI Trunk:

Trunks to a panel call indicator

position are tested by requesting the
operator at the distant switchboard to

direct the call to the desired number.

Page 9
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5.06 Trunk Options:

Incom trunks in a Crossbar No. 5,
srossbar No. 4 or U4A office must be arranged
so that they can serve the several different
types of connecting offices., Optlonal wir-
ing is provided in the trunks so that the
initial polarity of the trunk and the polar-
1ty while awaiting subscriber answer may be
made the same or opposite depending upon
whether an "on hook" or "off hook” initilal
trunk polarity is resuired. Trunks from
offices requiring a "wink" start pulsing
signal, straightforward or revertive pulsin§
operation are wired for an initial "on hook
trunk polarity. Trunks from offices re-
quiring "delay dial"™ or "dial tone" start
pulsing signals are wired for an initial
"off hook" trunk polarity.

5.07 Key OEeration.Chart for Typilcal
rcults

("zL" Option)

A detailed chart follows which lists
the keys to be operated when test circuit is
equipped with "ZL" option. It will be noted
that the TST- or TLK- key 1s operated when

testing. This key shall not be operated
until the trunk under test is patched from
the test and make busy Jack bay to the test
frame and all other keys required to make
the test are operated,.

______._—_————__-____—_

Page 10

When trunks using "ZK” Option and
having "Go" on "Delay Dial" start of pulsing
signal are tested and they appear at this
circult with battery on the Ring for
"off -hook"” called subscriber supervision,
the RSl or RS2 key must be operated. If
the trunk has battery on the Tip for
"off -hook” called subscriber supervision
the RSl or RS2 key must be operated for
tested trunks using the "wink" start of
multi-frequency or dial pulsing signal and
also when test calls are completed on a
manual, P,C,1I, or revertive basis, When
transferring from the pulsing supervisory
circuilt (SU and SUR relays with TSUP lamp)
to the holding supervisory circult (PB relay
with SUP- lamp) the supervisory lamp in-
dications will be reversed in the case of
trunks having "delay dial” on "go" start
of pulsing signal. This wmay be corrected
bg cﬁgnging the position of the associated
RS- key.

Trunks having "Go with Dial Tone"
start of pulsing signal shall be tested
in the normal manner except that the TTLK
and DT keys shall be operated. The DT
key shall be restored to normal after
dial tone is received to start the c¢ir-
cuit pulsing.

Keys Operated
In Addition

Typical Start Pulse Man, OGT Appearance To Compensation
Circult Pulsing Signal Batt, on T or R And Register Keys
Trunk Called Sub. Rec,.
Eormal Off Hook
SD-25887-01 D.P. Delay Dial R R DP,LPD,DPL,TST-
(Loop) T T pP,LPD,DPL,RS~-, TST
Assoc,
Co. D.P. Delay Dial R R DP,LFD,DPL,S=-G0,
. with TST~
Stop~-Go T T S-GO,RS-,TST~-
SD-31841-01 D.P. ~ GO T R DP,LPD,GO,TST-
| | R T DP,LFD,GO,RS~,
TST=-
SD-25887-01 D,P. Dial Tone only T R pP,LPD,G0,DT,TST-
| Dial Tone | TST~
- SD-31241-01 D.P. ¢ e R DP,LPD,G0,5-G0,
| ~ With | ~ TST-
Stop-GO T DP ’LPD ’00’ S-GQ,
i | RS"TST"' |
-25887-01 D.P. Wink T R DP,LPD,TST~
SD-25067 N | R T DP,LPD,RS~,TST-
Sp-25694-01 | . ‘
SD~68135-01 D,P. Wink T R DP,LFD,TST~ |
SD-27003-01 (Delay Dial) R T DP,LPD,RS-,TST~

3
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K Operated
| g? Addition

Typical Start Pulse Man. OGT Appearance To Compensation
Circuit Pulsing Signal Batt. on T or R And Register Keys
| Trunk Called Sub. Rec. | '
Normal Off Hook
SD-68230-01 M.F. Wink T R MF, TST- _
. SD-27000-01 | (Delay Dial) R T MF. RS-, TST-
SD-25634-01 ( D.P. ) GO T R DP, LRD, GO, TST-
) SL-25490-01 (Resistance) | | -
SD-30200-01. D.P. GO T R ‘DP, BGD, GO TST-
(Batt. & Grd.) R T DP, BGD, GO, RS-, TST-
' SD-25582-01 D.P. Wink T R DP, BGD, TST- _
| (batt. & Grd.) R T- - DP, BGD, RS-, TST-
- | R R 'MF, DPL, TST-
) - MJF. Delay Dial T T MF, DPL RSw, TST-
. ~ SD-25887-01 (2~wire) T R MF,-TST- )
Wink R | T MF, RS-, TST- -
SD=25943=01 M.F. Delay Dial  T-R T-R MF, MF4W, DPL,RS-,TST-

. (4-wire) wink T1-R1 T-R MF, MFLW, TST-

5D-21116-01 R.P. - T R RP, TST-
- - R T RP, RS-, TST-
SD-21733-01* RP Test Line on R T - DOS, RS-, TST-
- Mult. of Distant T R DOS, TST
Uffice Selector | - . o

SD-21733-01% (RP Thru Distant) - R T RP, DOS, RS-, TST-

| {Uffice Selector) - | | 5
SD-21733-01* (PCI Thru Distant) - T R PCID, DOS, TST- =

| (Uffice Selector) R T PCID, DOS, RS-, TST-
ES-10423-01  PCI Direct - T R PCID, TST-

- K o - R T PCID, RS-, TST-
SD-21143-01 (PCL SDR.TDM) = ~ T R PCIT, TST-
£5-11573-01 (or PCI TDi) R | T PCIT, RS-, TST
SD-12900-01 - STFWD T R 'STF, TST-, TTLK:

| - - STFWD | | High Res~Dry Low Res-Dry = BAT, TLK- =
SD-55872-01 STFWD | DRY R © RS-, BAT, TLK-

*When SD-25887-01 is used as an RP or PCI trunk, it should be considered as lqcatod
at the (DQS) distant office selector. |

6. DETLILED DESGBIPTIOH'OF OPERATIUN the ON1 lamp, close a circuit for relay'SRl'

to operate and operate relay ONl. The ON1

6.01 Busy Test, Grossbar Tandem, Groasbar relay is slow operate in order to allow
" No. 4 or kL {Fig. 12) . ti:; for the slow release SRl relay to
soak.
In describing the o operation of this ‘

test call it will be assumed that the Tl Operate key NT1 when testing a Cross-
jack is patched to the trunk to be tested "bar Tandem or a Crossbar No. 4 or LA trunk
and all test frame keys are normal. that is plugged busy if it is desired to
. | g override the make busy plug. The operation"

Ifﬁthe.trunk to be tested-is not busy of key NTl1l closes an auxiliary circuit for
when patched the busy test feature will not operating relay ON1 thus owerridin a busy

function until one of the following keys is plug. When the ONl relay operates it lockl,

. operated, TST1, VML or TLKl. When one of opens the operate path of the SRl relay,
these keys is Operatea it closes thru a puts a ground on the sleeve ofatho tost o
circuit to operate the BHl relay. The BH1 jack to make the trunk busy, furnishes an
relay will lock. The BHl relay will light additional ground thru the normal cantacta
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of the SRl relay to the ONl lamp and fur-
nishes a ground thru its locking contacts,
contacts of the SRl relay normal and the BHl
relay operated to the ST lead of the test
circuit. When the slow release SR1 has re-
leased it closes thru the ST ground from the
locking contacts of the ONl1 relay.

If the trunk connected is busy, relay
BYl and TBl will operate thru BYl relay
secondary winding and thru relay ONl normal
to tne busy ground on the sleeve of ths test
jack from the busy trunk. Relay BYl opera-
ted lights the BYl lamp as a busy trunk in-
dication. Relay Bidl operates from groundon
the D1 relay normal. Relay BH1l operated
locks to the D1 relay ground and lights the
ONl1 lamp. Should the trunk become idle
while still connected to the test circuilt
relays BYl and TBl will release. Relay TBl lay will operate and complete a path to
released operates relay SRl thru relay BHl operate relay SRl and close an additional -
operated thru relay ONl normal. Relay SRl und to light the ON1 lamp. The EHl relay
operates the slow operate relay ONl and ocks to ground on the Dl relay normal con~
prepares the circuit to reoperate reiay BYl tacts, en SR1 relay operates it opens
over its primary winding. Relay ONl1 oper- the ST lead and closes the operate path for -
ated, a - closes ground thru relay SRl op- the ON1 Eelag. The ON1 relay is a slow op-
erated to operate relay BYl on its primary erate relay to allow time for the SRl relay
winding. b - opens the operate circuit of to soak. When the ON1l relay is operated it
relay SRl and ¢ - prepares the busy ground. locks, opens the operate path of SRl relay

Relay BYl operated closes its secondary :ﬁﬁgﬂiggiitzr§3n§°t§a§§; Sﬁi ’°'id’§h§§ the

6.021 Trurk in Service, TLK- or TST-~ Key
Normal

Whan the TLKl or TST1l key is normal
the BHl relay will bz normal and if the
trunk is busy, the BTl relay will not oper-
ate since the sleeve will be copen. When
the trunk becomes idle the BTl relay will
operate to the ground on the S lead. The
BT1 relay operated will, open the ground .
used to operate the TBl_relay, c¢lose the ’
TN3 (Fig. I), relay to the TNR lead to the

operate in series with a relay in the trunk
and, in turn, operate relay TNl which will

close part of the operate path for the ONl .
relay. The TNl relay operated will extin-

§uish the BYl lamp and close part of the
Rl relay operate path. When the TLK]l or
TST1 key in Fig. 1 is operated the BHl re-

winding thru the winding of relay TBl to the SR]1 relay has released it ¢1o§::p' ound thru
cleeve of the test jack to make a second busy ypae locking contacts of the ON1 rE{g, to the

test. When the slow release SRl relay is
normal relay BYl releases unless there is

bua{ ound on the sleeve, Relay ON1l wili
lock to the D1 relayﬁﬁround*thru relay TBl
normal under this condition. The open
interval on the sleeve from the time relay
BYl rsleases the first time until it re-

ST lead to Fig. 1.

6.022 Trunk in Service, TLK- or TSTe
. Operated

| When the TLKl or TST1 key is operated
the BH1l relay will operate. The BH]l relay
leases the second time is to insure that any operated will lock to ground cn Dl relay,
circuit having a relay held on the sleeve close part of the ST lead path, light the
will release before the buszuground is con- ONl1 lamp, operates the TBl relay if the
nected. The trunk is made busy b :,f:;“"d trunk is busy, and close in part the path

from the front contacts of the ON >
when the BYl relay releasss. to operate the SRl relay.
Test, Crossbar No. 5 (Figs., I,
13 & 14)

6.02 Bus

When trunks are tested in service the
trunk T and MB jacks are patched to this
test circuit Tl and MBl jacks respectively,
or to the T2 and MB2 jacks respectively.
This arrangement allows the busy test cir-
cuit to e the trunk busy to service calls

When the trunk becomes idle the BT1
relay will operate to ground cn the S lead
of the trunk via the T, Tl or MBl jack and

- patching cord of the remote control feature.
The BTl relay operated will, release the
TBl relay, close the winding of the TN3 re-
lay, Fig. 1, to the TNR lead to operate in
series with a relay in the trunk, make the

and tOo test calls.

When trunks are tested which are made
busy with an MB plug due to trouble only the
T jack of the trunk is patched to the T

ack or the T2 jack of the “est circuit.

is arrangement allows the Master Test
Frame to plck the trunk while this test cir-
cuit is makirg a test con the same trunk and-
cause interferences. ‘ ;

The following description assumes
that the T and MB Jacks are patched to the
Tl and MB1 Jacks res octirQIE;fOr'tho trunk
in service test or that the T jack is |
tched to the T1 jack for the trunk plugged

37- '

'Pagc 12

trunk busy to all calls and close in part
the operate path for the ONl relay. The
TN3 relay operatesa the TNl relay. When the
TNl relay operates it will extinguish the
BY1l lamp and close part of the SRl relay
operate path. When the TBl relay releases
it closes the path to operate the SRl re-
lay. When the SRl relay operates it opens
the path to the ST lead and closes a path
to operate the ON1 relay. The ONl1 relay

ogpratad.uill lock, open the operate path

oI the SRl, which will start to release and
frovida an additional fround ta the ON1

amp. When the SRl relay releases it closes

thru the ground from the locking contacts
of the ONl relay to the ST lead to Fig. 1
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6.023 Trunk Made Busy with MB Plug Operate the RC key, Fig. 19. This will
operate relay BL of Fig. 21 and extend the
When & trunk that has been made busy IST and RC jacks and the SUPV lamp to the
“with an MB plug is to be tested, the T1 CGT test board. Test advance and discone
Jack is patched to the T jack of the trunk. nection are under control of the 324 test
The busy test is mcde similar to that made set or ADV and DISC 1 keys of the OGT test
for trunks in service except that the TM3 board. Momentary operation of the white
relay operates to a 700 ohm battery thru key of the 324 test set or ADV and DISC 1
the normal contacts of the Bl relay. The keys of the OGT test board. Momentary
circuit operations are similar to those operation of the white key of the 32iA test
described in Faras. 6.021 & 6.022. The set or ADV key of the OGT will operate the
trunk being tested however may be seized - RCl and RC2 relays, Fig. 19. The operation
by the Master Test Frame and cause inter- of the RC2 relay will operate the TST 1
ference since the Master Test Frame can relay and cause the circult to test as ex-
override a MB Plug in the MB jack. plained when & trunk is patched to the T1
| Jack. Relay RCZ2 also starts the busy test
6.03 Talking and Monitoring - feature normally controlled by the TST 1
key and operates the BTl relay of Fig. 13
The T TLK (test talk) key should, in' thru relay BL. Relay RCl in addition to
general, be used for talking and monitoring extending the tip #nd ring to the test cir=-
on any type of trunk except a straightfor- cuit also connects the telephone circuit
ward trunk that requires the test circuit to the belt 1line,
to supply battery and ground to signal the | | |
distant operator. On such trunk keys BAT when two or more belt lines or tie
and TLK- should be operated instead of Key lines are provided or any combination of
T TLK-. It is not necesscery to release the belt lines or tie lines, option ZC and/or
T TLK key between calls. If it is desired ZE shall be provided. To select a parti- .
to esteblish a talking connection to a dis- bular belt line or tie line insert a make
tant point using one of the test cords for busy plug into the associated BL or MT
close supervision in finding a trouble in a Jjack.
trunk under test, a connection may be esta-
blished by using the directing keys and one €.05 Tie Line Operation
of the test cords. Then after the connec- | |
tion is established the TLK- key associated In a multi-office building where only
with that test cord is operazted to hold the . one of the offices is equipped with a Man-
connection and rermit talking by the OGT ual OGT test frame, the testing facilities
test man throught the TLK repest coil. The of the frame csn be extended via the tie
PB polar relay bridge is across the tip and line to the Master Test Frame of another
ring of the trunk. The use of the sender, office and thus made available at the other
directing keys, TST repeat coil, SU and SUR office for testing the associated trunks.
supervisory relays may be used with the S -
other test cord in setting up a connection When using the tie line the test fram
for test purposes. functions in the same manner as when using
| - the belt line with the exception of the TST
6.04 Belt Line Operation | jack which 1s not provided at the master
| test frame. The T and MB jacks at the @ -
The belt line is used when tests are master test frame are extensions of the Tl .
to be made on trunks incoming from other and MBl jacks respectively, at the OGT test
offices, referred on account of trouble. frame, This T-jack is patched to the T jack
A belt line is provided per office enabling of the trunk to be tested, thus extending '
one test frame to test trunks incoming to a the t:'unk over the tie line to OGT test
number of offices on a remote control basis. frame. The MB-jack 1s patched to the MB of.
The proer office is selected by means of the trunk to be tested. A ‘make busy plug
placing a mzke busy plug in the BL jack of may be‘used instead of this patch. Operate.
the Fig. 21 associated with that office. the RC keg. This key operates the MT relay
Supervisory, monitoring and recycling fadl- in Fig. 20, which clcses the_supervisorg-ﬂ_
ities are arranged so that the attendant signal and the test advance circuits. It
may control the test from the trunk frzme also transfers the make busy paths to the
or the OGT test board. control of the tie line. Insert a make =
T busy plug into the MT jack associdted with.
~ The TST, RC-1 and TEL-1 jacks and the the particular tie line to be used. The '
SUPV lamp appear on altermate trunk frames. leads to the make busy jack, Fig, 1L, are
) The T jack of the trunk to be used in es- opened by the operation of the tie line re-
tablishing the call is patched to jack TST. lay, TL, and extended t0 the master test
If control is to be from the trunk framg, frame where they terminate in a mals busy Jack,
a8 324 test set is connected to jack RC - | | - T
and a telephone headset to jack TEL l. At 6.06 Ringing . | ik
the OGT test frame keys are operated in The test circuit is arranged so that.
accordance with the test to be made. continuous machine ringing may be applied

Pﬁgbﬂf;
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to the trunk by operating the Rt key. Sim-
plex Ringing may be applied by the opera-
tion of the SX key. When testing ring start
straightforward type trunks operate Key STF
before operating the TST- key then operate
Key SX or Ri to signal the operator.

6.07 Disconnection and Repeat Test

| “The call may be disconnected by re-
leasing the various keys operated for the
csll end then operating the LISC- key. To
| repe ‘on a cord operate the
DISC- key and hold it opersted until the ON
lemp is extinguished then release the key.
The circuit will then repeat the test set
up on the test frame keys.

7. -SUPERVISION
7.1 Call to Test Line :

- Test calls are normally direct.etfl to
test lines beyond the trunk under testh,
This, in generali, provides a test of the
ringing festure, if provided, and also the
supervigory features of the trunk. The su-

yory lamp is lighted when the called
subscriber's receiver is "on hook" thus pro-
viding a dark lamp for the receiver "off
hook" condition except as noted below under
wet dry supervision. These test lines usu-
ally provide called subscriber flashing of
a known pattern so that a check is made of
the supervisory feature., Frequently a busy
line is called for & more rapid test or
calls may be made to switchmen for special
tests, In each case the lighted SUP lamp
indicates the called subscriber has not

sanswered, |
7.2 Reverse Battery Supervision -

~ Most trunks are arranged for reverse
battery supervision and a lighted T 3UP |
(Test Supervisory), SUPl or SUF2 lamp indi-
cates that the calied subscriber has not

answered.
Te3. ﬂiot—Dry Supervision, Crossbar or Panel

..There are a few trunks which provide
battery and ground over the tip and ring as
long as the called subscriber's receiver is
"én hook". Battery is then removed from the
trunk as a dry condition when the called =ub-
scriber's receiver is "“off hook™. When a
revertive pulse trunk having wet-dry super-
vision is tested the connection is estab-
lished in the usual manner and any of the T
SUP, SUP1 or SUP2 lsmps used will give the
normal supervision, however, there is no
assurance from this that the trunk is not a
reverse battery trunk since the supervisory
relay releases on open or dry circuits just
as it does on reverse battery. The trunk
may be checked for this dry condition by
operating the RS- key after the connection
is ‘¢stablished if the key was normal when
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setting up the call, or vice versa. The
supervisory lamp would under this condition
be dark for both "on hook™ and "off hook"
unless there is a reversal of current since
the polarized relay would never operate to.
light the lamp, operation of the listening
key (T TLK or fLK? would give an indication
that the flashing was continuing.

7k _Wet-Dry Supervision, Step=by-Step

| " When testing a step-by-step dial twmnk
having wet-dry supervision, the connection
is set up using the dial pulsing and the GO
class keys., The T SUP lamp would remain
lighted for both "on hook™ and "off hook"
conditions since the T SUP lamp is lighted
unaer ccntrol of a back contact of the SU
supervisory relay, The operation of the RS-
key, if it were normal whille establishing

‘the call or vice versa, the T SUP lamp would

be dark for "on hook™ and lighted for "off
hook", If instead of operating the RS- key
the TLK- key had been operated after the
flashing condition was established the SUP-
would have flashed with a dark lamp for "off
hook™ &s described above for. revertive puls-
ing wet-dry trunk,

7.5 Straightforward Trunks -

When testing straightforward trunks
that require closure of battery and ground
from the test circuit to signal the distant
operator, operate Keys BAT and TLK- after
the trunk 1s patched to the test jacks.

When the busy test has functioned and the
trunk is idle the TLK- relay will operate
and close the tip and ring of the trunk thru
the TLK repeat coil to the winding of the PB
relay. The PB relay is a polarised relay
arranged in the circuit to operate with bat-
tery on the tip of the test jack and the RS-
key normal., The PB relay will operate in
series with the trunk A relay when the TLK-
relay operated and iight the SUP lamp. When
the distant ofperator answers, the trunk re-
verses its battery and ground and the FPB re-
lay releases extinguishing the SUP- lamp.

When testing straightforward trunks
that require "ring start®™ or what do not re-
quire the closure of battery and ground from
the test circuit to signal the distant oper-
ator operate Keys T TLK and TST- after the

- trunk is patched to the test frame.  When

the busy test has .functioned and the trunk
is iale the TST- and T TLK relays will oper-
ate and close the tip and ring of the trunk
thru the TRK COMP RES Keys, TST repeat coil,
A REL OFR CCMP RkS Keys to bridge the wind-
ings of relay SU and SUR across the trunk
for polarity and supervision tests,

7.51' Bridged Supervision Trunké (Fig. G)

When it is desired to test a bridged
supervision trunk operate the BAT and the
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TLK- Key after the trunk 1s patched to the
test Jack. When the busy test has
functioned and the trunk is idle the TLK-
relay will operate the operate relay

BAT which closes the tip and ring of the
trunk thru the TLK repeat coil to the
windings of relay PBl. Relay TLK- also
closes a circult for lighting lamp SUP-.
Relay PBl will not operate in serles wilth
the bridged supervision trunk relay until
the distant operator answers the call
thereby closing a low resistance bridge
around one winding of the trunk relay. The
operation of relay PBl extinguishes the SUP-
lamp. This lamp relights when the aperator
disconnects,

7.52 High-Low Supervision Trunks (Fig. G)-
Operate Keys BAT and TLK- after the

trunk 1s patched to the test frame. Relay

PBl1 will not operate when testing a high
low supervision trunk until the distant
operator anaswers the call and thereby shunts
out the high winding of the trunk relay.
When the operator dlsconnects, the shunt

is removed, relay PBl releases and l1lights
the SUP- lamp as an "on hook" signal.

7.53 Reversé High-Low Supervision Trunks
(Fisl G) -

There are a few trunks that present 2
dry bridge when selzed. These trunks re-
quire the operation of the BAT and TLK- keys
in order to signal the operator. The SUP-
lamp lights when the TLK- Key 1s operated.
When the operator answers the dry bridge
is replaced by battery and ground and the
SUP- lamp 18 extinguished. If the battery
is closed to the ring and ground to the tip
of the trunk, operate the RS- key to extin-
guish the SUP- lampa. +

8. VOLTMETER TEST

. The following test procedure applies
to both four-wire as well as to two-wire
trunks, However, when testing four-wire
MF pulsing tandem trunks, Jjack Tl 1s
patched to Jack T or Jack R of the
trunk depending upon the cable pair under
test. These tests on four-wire trunks are
made from Jack Tl only. The circuit does
not provide means for making these test
from Jack T2. .

8.1 Preparation

"The trunk ‘to be tested is patched to
the test Jack and the VM1l key 1is operated
to make a voltmeter test of the trunk.
When the busy test has functioned and the
trunk is idle the VM1l relay will operate
and close thru the trunk to the voltmeter
and voltmeter test keys. |

8.2 Tip and Ring Test

"With bnly the M1 key operated thea _—
100 volt test battery thru the 100,000 ohms

resistance of the voltmeter is connected
to the ring of the test Jjack. To test the

tip the REV key 1s operated in addition to
the VM1 key. With the VMl and REV keys
operated the 100 volt test battery thru Che.
100,000 ohms resistance of the voltmeter 1is
connected to the tip of the test Jjack. The
voltmeter needle deflection 1s read on the
120 volt scale,

8.3  Test for Poreign Battery

To test for foreign grounded negative
battery on the ringside of the trunk, keys
FEMF and G are operated, To test for
foreign grounded positive battery on the
ringside of the trunk keys FEMF, VM REV and
G are operated, Tests for forelgn grounded
battery on the tipside of the trunk are made
with the reverse key REV operated. Tests
for metallic battery having its negative
side connected to the ringside of the trunk
are made by operating key FEMF, Test for
foreign metallic battery having its posi-
tive side connected to the ringside of the
trunk are made by operatling keys FEMF and
VM REV,

8.4 Tests for Short-Cireuits and Resistmde

The test for short-circults may
be made by operating G key, If the trunk
is short-circuited and free from ground,
the voltmeter needle willl show a deflection
which will be unchanged when the REV key 1is

- operated. The lower the resistance of the

short-circulted trunk, the greater will be
the deflection. With the 20,000 ohm or the

1000 ohm key operated 20 volt test battery

through the 20,000 ohms or 1000 ohms meter
resistance 1la connected to the ring lead
and with the AM key operated the 45-50 volt

~office battery through 200 ohms and the

meter 1is connected to the ring lead., To
make metallic tests the G key should be
operated in additlion to the desired volt-
meter range key or AM key. The resistance
to ground or loop resistance may be read
directly from the curves of circult note
303, The point of intersection of a line
corresponding to the observed meter deflec-
tion and the curve corresponding to the
meter range in use gives the resultant ex-
ternal resistance to ground or loop resls-
tance in ohms. As seen from the curves,
more accurate readings of resistance are
obtained by using the 100,000 ohm range for
resistances . above 10,000 ohma, the 20,000
ohm range for resistances between 2000 and
200,000 ohms, the 1000 ohm range for resis-
tanoes between 100 and 10,000 ohms and the
milliammeter range for resistances below
2000 ohms. There 1is considerable overlap

of these ranges permitting the accurate
reading of resistances from below 20 ohms

to over 1 megohms. The. value of resistance
may also be computed when using the voltme-
ter ranges by multiplying the difference be-
tween the test battery voltage and the volt-
meter reading by the resistgnce in series

Page 15




CD-954,76-01 - ISSUE 7-B

/
with thevoltmoyér and dividing by the volt-
meter reading. / Wwhen using the MA scale the
resistance may be computed by multiplying
" the milliammeter reading by 203, substract-

ing from the test voltage the dividing by
"the milliammeter reading.

8.5 Cable Capacity Test

This test may be made to determine
the approximate capacity of an open trunk.
To make this test, operate keys G and REV,
As the REV key is operated to and fro the
needle of the voltmeter moves at a fairly
uniform rate of speed to indicate the
charge and discharge of the cable.

9. TRANSMISSION TEST
9.1 Two-Wire Trunks

The transmission test circuit (such
as the 12B) is patched between the test
“eircuit Tl jack and the T jack of the cross-
bar tandem trunk to be tested. The call isa
then made as described in par. 11.06. The
transmission measurements are made when the

call has terminated on the test line.

9.2 Four-wire Trunk

Connection to the trunk and a busy
test of the trunk are made in the regular .
manner as described under paragreph 13.013.
The Tl, T, R1 and R lamp signals indicate
the polarity of the trunk under test. Tran-
amission and balance tests can be made over
each pair of the four-wire tandem trunks by
the use of the 12B or similiar transmission
test set. The plug of the sending cord is
inserted in jack TTl and the plug of the
receiving cord is inserted in jack TTZ if
a test is to be made on the "Tl" and "R1"
pair. This order is reversed if the test
is to be made on the "T® and "R" pair.

10. MOMENTAKY OP:N TEST ("YL" option)

This test is made on revertive pulse
and call indicator type trunks only and is
not intended for use on other trunks.

Operate the MO key and direct the
call to an incoming trunk test line. When
the MO relay is closed into the fundamental
circuit after pulsing has been completed,
it operates in series with the polar super-
visory relays and in turn operates the MOl
relay. The MOl relay operates the MOZ2 re-
lay. Relay MO3 is held shunted to the
ground which operates MO2 relay. The in-
coming circuit should advance and ringing
should start. The incoming trunk test
line, to which the incoming is connected,
tests the ringing, tripping and supervi-
sion. The ringing induction may be checked
with the telephone set by operating the T
TLK key in Fig. 1. After the ringing is
tripped, the incoming adwances to its
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talking poéition and an 1nterrupt.er in the
test line circult operates and releases the
incoming S relay; the reversing relay in

the trunk should follow the flashes, rever-

sing the current thru the SU relay which -
should follow the flashes and in turn flash
the TSUP lamp. During the time the flash-
ing test 1s being made, should an open or
short circuit occur long enough to release
the MO, MOl and MOZ2 -relays, relay MO3 which
was shunted will operate. The MO3 lights
the MO lamp as an indication of failure.

1ll. TESTING REVERTIVE PULSE TRUNKS
11.01 Preparation

Operate the RP class key, depress the

called number on the Register keys and op~
erate the required trunk compensation keys,
The trunk compensating keys are arranged to:

cut-in one step of 250 ohms and then cute
in 30C ohm ateps up to 3600 ohms. 5

If the call is to be routed through

a distant office, operate the DOS key Fig.

B and depresas the desired distant office

brush and group on the TAN T and TAN U keys

respectively Fig. 2, also operate the DOS
C keys. The DOS key closes a path, in
part, to operate the DOS relay which in-
serts the DOS COMP resistance into the T
and R leads. The DOS COMP keys are ars

ranged to cut-in resistance in steps of
300 ohms up to 1200 ohms.

Operate the ANO key Fig. 3 to make an
A relay non-operate test. Operate the PRE
OPR A & L RYS key to make the A & L relay
false operate test on cable charge. "To
make the A & L relay tests operate the A
RY NON-OPR COMP & L RY NON-OPR COMF key as
required. The L RY NON-OFR RES keys and
the A RY NON-OPR RES keys are arranged to
cut-in resistance in steps of 500 ohms up

to 5500 ohms for L relay NON-OPR test and

:p Eo 12,500 ohms for the A relay NON-OPR
est. |

Patch the trunk test jack to the test
circuit test jack and operate the TST1 key
Fig. 1. With the Register Keys in Fig. 2 .
depressed the revertive pulse leads from
Fig. 3 are closed to control the IB, IG,
FB, FT, and FU pulses. The pulses for dis-
tant office brush and group, as indicated
by the depressed TAN T and *13 U keys, are

pulsed out ahead of the ses for incomi
and final selections. Pl *

When the trunk is idle and the busy
test circuit has functioned (See Par. 6.01
and 6.02) the operated TST1 key will close
ground over lead ST to Fig. 3 and the opera-
ted TST1 relay will close ground from Fig.
D over lead TSTG to Figs. 3, 4 and 5.

With the BP key operated, the opera-
tion of the TST1 relay operates, Z1 option,
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relay RP which, in turn, extends the ST
lead ground to operate relay STR.

11.02 Start of Call

when the busy test circuit has funce
tioned and found the trunk idle it closes
ground to the ST lead to Fig. 3. The ground
on the ST lead operates the STR relay, under
control of relay TST- and KRP operated,
with ZH option. Option "ZH" ig required
when Figs. A and E (or C) are furnished.
Option "ZI" is required when Figs. A and D
are furnished and relay RPCI operates under
control of relay RP. With Figs. B and D
and ZI option the operation of relay TST-
closes ground through key DOS operated to
operate relay RPCI which,in turn, (a) op-
erates relay STk, (b) closes ground for op-
érating the No. 5 Crdssbar timing inter-
rupter and (c) closes a circuit for controle
ling the TSUP lamp. On RP and PCI calls re-
lay RPCI is operated under control of relay
RP, PCid or PCIt operated using ZI option.
ielay STR operated, (a) closes a path from
ground through the normal terminal of arc
3 RS switch to operate and lock relay ST1,
(b) supplies a ground to lock the Cl relay,
Fig. 5 and (c) supplies ground to the ANO,
Pre. Opr. A&L RY, KP and DOS kKey for use in
causing the RS selector to pass by on cer=
tain terminals if the keys are noruai, (d)
supplies battery to the winding of the QF2
and the counting relays. Relay OF2 operated
supplies ground to the armature of the STP
relay thru relay OF3 normal. Relay ST1 op-
erated, (a) closes its lock circuit to re-
lay STR operated, (b) closes ground, thru
arc © RS switch normal terminal to the RS
switch magnet thru its interrupter contact
causing it to step to terminal 1, (c¢) partly
closes the "FT"™ gnd "FR" leads, id) closes
The "AV" lead to the AV relay contacts for
later SDR interrupter causing the SDR lamp
to flash at 120 1PM while selections are
being -maae, (f) opens the switch return to
normal ground and (g) closes a lock ground
for relay AV, |

11.03 Trunk Test, Distant Office
Figures B and U with ZI Option

in this case the operated DOS class
key and the proper DOS C » YAN T and TAN
U keys will have been operated prior to the
operation of the ST relay explained above.
The RS which will be in position 1 as a re-
sult ¢of the operation of the ST1 relay.
Ground from arc 3 terminals 1 to 3 will op=-
erate relay DOS thru the LQS key operated,
Relay LOS operated, (a) closes in part the
.fundamental circuit thru the DOS COMP RES
keys and resistance, (b) operates relay FO2
from ground thru arc 1 RS switch, (c) pre=

pares the operate circuit of relay FS (d)
supplies ground to move the RS switch off
terminals 18 and 19 on revertive pulse calls
thru a distant office, (e) arranges the cir-
cult so that the TG relay will be used on
office test regardless of how the TFV key

1s operated. Relay F0O2 operated, (a) closes
the lock circuit from the counting relays,
(b) closes ground thru arc 4 of the RS
Switch to its magnet energizing it, {c) pre-
pares circuits for operating or holdingz the
OF2 relay and for operating the O relay from
OFZ2 operated on overflow and telltale COn=-
ditions, {(d) closes the fundamental for dis-
tant office test. The fundamental circuit
is as follows: "FT" lead thru relay STl op-
erated thru relay DOS operated thru the DOS
COMP keys and resistances thru the FQ? relay
operated thru relay IA and FS norma! thru

- the D high resistance thru relay DOS op-

erated thru the TG relay winding thru relay
STl operated to the "FRM™ lead. Under this
condition relay TG operates to the distant
office trunk relay battery and ground. The
distant office trunk relay should not op-
erate under this condition. Relay TG op-
erates relay TGl which in turn closes grourd
thru relay OF normal to operate the 0, BO
and FO relays in a series parallel circuit,
Relay FO operated, causes the slow release
FOl and FO3 relays to operate which opens
the operate circuit of relay FO2 causing it
to release and open the fundamental to re-
lease the TG relays. Relay FO2 released,
opens the locking circuit of the counting
relays and allows the RS switch to step to
terminal 2, The release of relays F02 and
TGl will cause the O; BO and FO and FOl re-
lays to release. Relays FOl, FO3 and FO2
are made slow release to insure enough

time between selection (minimum time pe-
qQuired is 100 milliseconds.)

11.04 Brush Selection, Distant Office
RS Switch Terminal 2

~ Relay DOS holds and relay FS operates
on 1ts secondary winding from ground on arc

-1, when the RS switch reaches terminal 2.

elay RS operated, (a) connects ground to
opérate relay FO2 thru relay FO3 normal (b)
closes ground to the armature of relay OF
for use on overfilow etc., (¢) closes the

non=inductive sécondary winding of relay

relay OF in parallel thru relay ST1 opera-
ted to the "FR" lead., Under this condition
relay STP operates in series with and causes

the trunk L relay in the distant office
selector to operate. Relay STP operated
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closes ground from relay OF2 operated
thru r ai;OFB-nornnl thru arc 5 termi-
nal 2 of XS switch thru the operated
TAN T key to the corresponding counting
relay, causing it to operate. Relay
FO2 operated campletes the fundamental
circuit and energises the KRS selector
magnet thru arc 4. The operation of the
distant office trunk L relay will cause
the selector to advance and make brush
selection during the process of which °
ound pulses will be passed back to the
IP relay causing it to release and reop-
erate, operating the counting relays
in sequence until the BO and FO re-
lays are operated. The operation of
relay BO opens the fundamental to re-
lease the distant office trunk L re-
lay as an indication that the sender
is satisfied. Kkelay FO operated, op-
erates the slow release relay FOif ich
further opens the fundamental and op-
erates relay FO3, Relay FO3 operated
releases relay FO2 which still further
opens the fundamental, releases the
counting relays, and allows the RS
switch to step to terminal 3. Relay FO
released, releases the slow release
- relays Fbl and FO3 which allows relay
FO2 to reoperate. | '

11.05 Group Selection, Distant Office -
hS Switch Term. 3

Relays DOS and FS remains op-
erated on terminel 3 of the RS switch
and as soon as the slow release FO2
rolaﬁsis operated it again energizes
the switch magnet over the path pre-
viously described, closes the funda-
mental and the counting relay locking
circuits. The closure of the funda=-

- mental by the FO2 relay will again
cause the distant office trunk L relay
to operate for group selection. The
STP relay also operates as in brush
seiection and operates the counting
relay corresponding to the TAN U key
operated thru arc 5 terminal 3 of the

switch. The STP relay releases and
reoperates from the shunt pulses
passes back by the distant office
during selection causing the counting
relays to operate in sequence until

the BO and FO relays operate. Relay BO as

explained before opens the fundamental

to release the distant office L relay

a8 an indication that the sender is satis-
fied. Relay FO operates relay FOl which
in turn operates relay FO3 which releases
relay FO2. Relay FO2 released releases
the counting relays and causes the RS
switch to step to terminsl 4. Relays

DOS and FS release as the RS switch leaves
terminal 3. Rela; FO released allows

the slow release ¥FOl and FO 3 relays

to release. When RS switch reaches
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terminal 4 ground from STR relay is -
closed thru arc 6 of RS switch to ad-
vance the switch to terminal 5. This
same ground is closed thru terminals

5§ and 6 of arc 6 of RS switch to ad-
vance the RS switch to terminal 7.

11.06 Test Line Trunk Teat, Distant
- Office - RS switch Term. 18

The TAN T and TAN U keys are
operated for office brush and grour
selection to direct the call to a test
line. The only class key operated is
the DOS key, the RS switch will advance
to terminal 4 as the office test, of-

fice brush and office group selections
are made.

-The RS switch will be moved
from terminals 4 to 18 as follows:
(a) ground from STR relay operated is
supplied to move switch from termi-
nals 4 to 7 thru arc 6, (b) the RS
switch is moved off terminals 7 to 12
and 15 by the STR relay ground thru
the RP relay normal, (c) the KS switch
is moved off terminals 13 and 14 by
the STR ground thru the {Pre. Opr.
A & L Rys) k:ﬁ normal, (d) off terminal
16 thru the ANO and Pre, Opr. A & L
Rys keys normel, and (e) off terminal
17 by the STR eround thru PCID and
PCIT keys normal in figure 5 over
leads "STG" and "KG". On terminal
18 the DOS relay operates. The DOS
remains operated over this same cir-
cuit on terminals 18 and 19. Relay
DOS operated (a) partly closes the fun-
damental and (b) closes ground from
arc 1 - KS switch to operate relay
FO2 thru the CK and FO3 relays normal.
The fundamental circuit is traced from
the "FT" lead from Fig. 1 thru the
STl reley operated thru the DOS relay
operated thru the office compensating
resistance thru relay FO2 operated
thru relays IA and FS normal thru the
TG resistance thru relay DOS operated
thru the winding of relay TG thru
reley ST1 to the "FR" lead to Fig. 1.
Relay FO2 operated also closes the
lock circuit for the counting relays
and energizes the RS magnet thru arc 4
of the K5 switch. Relay TG operates
in the fundamental circuit either to
the test line L relay battery and
ground or to reverse battery from the
distant office selector in case it is
at overflow. The test line L relay
will not operate in this circuit to
the high resistance of the TG circuit.,
Relay TG operates relay TGl. Relay
TGl operated operates the O, BO and
FO relays in series parallel., Relay
FO operated ogerates relays FOl and
FO3. Relay FO3 operated releases the
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slow release F02 relay. Relay FO2
released, (a) opens the lock circuit
for the 6, BO and FO relays allowing
them to release if relaﬁ TGl is re-
leased, (b) causes the RS switch to
step to terminal 19, {(c) opens the fun-
damental. Kelay FO released releases
the slow release FO1 and FO3 relays.

11.07 Overflow Check, Terminal 19

Ground from arc 1 operates

relay FS on its secondary winding
thru the DOS relay operated. Ground
from relay FS operated operates re-
lay FO2, helay ¥FS also transfers
the fundamental circuit from the TG
relay circuit to the STF and OF relay
circuit and closes the non-inductive
winding of relay OF around its primery
winding. KRelay FO2 operated completes
the fundamental circuit as follows: "FI"
lead, from Fig. 1 thru relay ST1 operated
thru the DOS relay operated thru the
proper office compensating resistance thru
relay FO2 ogerated thru relay IA normal
thru relay FS operated thru relay STF
winding thru relay BO normal thru relay
FOl normal thru the primary and ter-
tiary windi%ﬁs of the OF relay in paral-
lel to the lead thru relay STl
operated to Fig. 1. In case the office
test line has been selected relay STP
will operate in series with the test
line L relay alsoc causing it to operate.
Relay STP operated operates relay 1Gl
thru arc 5 of the RS switch. Relay TGl
operated closes ground thru relay OF
normal to operate the O, BO, and FO
relays in series parallel. Relay BO
operated opens the fundamental which
releases the STP relay and the test line
L relay. kelay FO operated operates
relays FOl and FO3 which releases relay
FO2. Relay STP released starts the re-
lease of slow release IGl relag. The re-
lease of relay FO2 allows the O, BO

and FO relays to release if relays TGl
i{s released and causes the RS switch

to step to terminal 20. Relay FS re-
leases as soon as lTerminal 19 is

passed. As soon as the RS switch
reaches terminal 20 ground from arc 1
operates relay AV. LRelay AV operated,
{a)locks to the STl relay operated,

b) transfer the winding of the STP
relay to battery thru resistance CA

and direct ground to condition it -
for future use, {(c) lights the SDR lamp
steady and {d) closes the "AV" lead
from Fig. 1 to the contact of the

'STP relay.

ture of relay FO,

The STP relay oper-

ates in this circuit and opersates the
TL relay in Fig. 1 which causes the
ST and STl relays to release which in
turn causes the revertive pulsing and
steering unit to restore to normal.

The advance in case of an
office overflow 1is the same
thru TG test position as on regular
operation and the RS switch advances

to the next selection position to
check for overflow.

11,08 Test Line Overflow, Distant Office -
RS Switceh Term. 19

In this case the fundamental
is closed thru the STP and OF relay
windings in series and the overflow
reverse battery operates both relays.
Relay STP operated operates relay TGl
as explained in para%raphs 11.06
and 11.07 and relay OF opens the
ground to TGl relay used to operate
the O, BO and FO relays. Relay OF
locks to relay FS operated and oper-
ates relay OF 1 thru the 1A relay nor-
mal. Relay OF1 operzted, (2} places a
supplementing ground on the RS magnet
to hold it operated, (b) starts the re-
lease of slow release relay OF2, (¢)
supplies a ground to relay FO2 for use
in operating and locking relay OF3 later,
(d) closes the OF1 interrupter in part
to the OFL lamp and (e) closes the OF
relay lock ground to the IAl relay
causing it to operate. Relay IAl op=-
erated closes ground from relay OF2
operated thru the relay OF3 normal thru
relay STP operated to the O counting
relay. As soon as the slow release
OF2 relay is normal the circuit to the
O counting relay thru the STP relay is
opened which will allow the BO and FO
relays to operate. Relay BO operated
opens the fundamental and relay FO op-
erates relay FOl. Helay FOl operated
(a) operates relay FO3, (b) further
opens the fundamental. Relay FO3 op-
erated releases the slow release FO2
relay. Relay FO3 released further
opens the fundamentel and opens the
locking ground of relays O, BO and FO
and operates the OF3 relay from ground
on relay OFl1 operated. Relay OF3 oper-
ated, {a) removes ground from the arma-
_ b) opens the emer=-
gencg operate circuit for the O, BO,
and ¥O0 relays used when the TFV key is
operated, (¢) locks to the OF1 relay

Pzge 19
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operated, (d) closes the winding of
relay OF2 thru the F02 relay normal to
ground on relay. OF1 operated causing
it to operate and (e) extends ground from
the front contact of relay OF2 to a make
contact of relay FO2 for operating relay
0 when relay FO2 operates. The release
of relay FO will allow the slow release
FOl relay to release. Relay FOl re-
leased releases the slow releases FO3 .
relay which will reclose the FO2 relay's
operate circuit causing it to reoperate
and again close the fundamental circuit.
Relay FO2 operated, (a) closes the lock
circuit for the counting relays, (b)
closes ground from relay OF2 operated to
relay O causing it to operate and (c)
releases the slow release OF2 relay. Relay
OF2 released removes the shunt from the
BO and FO relays causing them to oper=-
ate. Relay BO operated opens the fun-
damental. Relay OF2 released closes
the interrupter thru the OFl, OF2 and
OF3 operated to the OFL lamp. On the
first closure of the fundamental the
polary relay in the distant office oper-
ated. The operation of relay BO

opens the fundamental which causes the
polar relay in the distant office to
release. This operation and release

of the polar relay will cause the dis-
tant office to advance for trunk
closure. The next closure of the fun-
damental when relay FO2 reoperates

will cause the distant office selector
to make trunk closure so that it will
return to normal when the fundamental

is opened the second time, The test
circuit blocks with the RS switch on
terminal 19 under this condition with
the OFL lamp flashing as an indication
of the overflow condition.

11.09 Regular Selector Overflow,
Distant Office |

In this case the RS switch will
be on terminal 7 or 17 depending upon
which type of connection is under test.
In the case of the condition where the
RS relay is on terminal 7 the 1G test is
made the same as on a regular call and
the RS switch is advanced to terminal 8
which is the next selection position. In
this position the OF and STP relays operate
from the reverse battery. Relay OF
operates relays OF1 and IAl. Relay IAl
closes the O counting relay to the STP
relay contact causing it to operate from
ground on relay OF2 operated thru relay
OF3 normal and closes ground from relay
OF3 normal if key TFV is operated to
provide an operate circuit for relays BO
and FO in case STP is not operated long

enough.
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Relay OFl1 operated releases slow re-
lease OF2 relay which opens the ground
from the STP relay contact to allow
the BO and FO relays to operate. Re-
lay BO opens the fundamental and relay
FO operates relay FOl which operates
relay FO3 which in turn releases relay
FO2. Relay FO2 released releases the
counting relays and operates relay
OF3. Relay OF3 operated looks to re-
lay OFl operated and closes ground
from relay OF1l operated thru relay
FO2 normal to operate relay OF2. Re-
lay FO released releases relay FOl
which releases relay ¥O03. Relay FO3
released allows relay FO2 to reoper-
ate. Relay FO2 operated closes ground
from relay OF2 operated to operate
relay O and start the release of the
slow release OF2 relay. When relay
OF2 is normal the shunt is removed.
from the BO and FO relays causing them
to operate and open the fundamental.
The distant office selector operation
is the same as explained in paragraph
11.08. Under this condition the test
circuit will block with the OFL lamp
flashing. When the DISC-1 key in
Fig. 1 is operated the STR relay will
release releasing the other operated
relays and cause the RS switch to re-
turn to normal, If the distant office
selector goes to overflow on a call

to a call indicator trunk the RS -
switch will be on terminal 17. In
this case the overflow check is made
in the call indicator pulsing and -
steering circuit, figure 5.

11.10 Telltale, Distant Office

The test circuit function the
same in this case as on an overflow.
The distant office does not, however,
wait for trunk closure. The second
closure made by the test circuit
should be finished in this case before
the office selector is normal. ~

11.11 Trunk Test, Incoming Selector -

When the RS switch is on -
terminal 7, the RP1l relay will oper-. .-
ate from ground on the operated con~" -
tacts of the STR relay, thru are 3
of the RS switch, thru operated con-
tacts of the RP relay, normal con=-
tacts of the DOS relay (Fig. B) to
battery on the RPl relay winding.
Relay RP1 operated, (a) supplies a N
ground for operating relay IG i1f one of
the H numerical keys, 5, 6, 7, 8 or 9 are
operated, (b) partly closes the "FT" lead,
(¢c) closes in part circuits to the .
windings of relay FS, (d) closes in part
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circuits for operating the LO, LNO, ANOQ
and IA relays and {e) closes circuit for
operating relay FO2 thru relays F0O3 and CK
normal from ground on arc 1 terminal 7 of
RS switch. The operation of relay F02, (a)
completes the fundamental circuit traced
from T of the test jack Fig. 1 thru VMl
relay normal, RSl key, TLKl relay normal,
TST1 key operated, trunks comp keys OR-
erated, TL relay normal over lead "FTM to
Fig. 3 thru relay STl operated thru relay
RPl operated thru relays ANX, LNO, CK and
LO normal thru relay F0O2 operated thru
relays IA and FS normal thru resistance

IG thru the DOS relay normal thru the ‘TFV
key thru either the TG or MTG relay thru .
the STl relay, "FR"™ lead to Fig. I, TL
relay normal trunk comp keys operated,
IST1 relay operated, TiKl relay normal RS1
key normal, VMl relay normal, to R of

test jack, (b) supplies a locking ground
for the counting relays, and (c) energizes
the RS switch magnet thru are 4. Under
this condition the TG or MIG relay operates
depending upon the position of the TFV key.
Relays TG or MIG operated will operate
relay TGl. Relay TGl operated will
operate relays O, BO and FO thru the OF
relay normal. Relay FO operated operates
relays FOl and FO3 which releases the

FO2 relay. The release of relay FO02 will,
(a) open the fundamental causing the TG
relays to release, (b) open the locking

- ground of the counting relays so they can
release as soon as reley TGl is released,
and (c) allow the energized RS switch to
step to terminal 8.

11.12 Trunk Test, 24 Volt Incoming Trunk
Relays

If the TFV key is operated the MTG
trunk guard relay will be used during
trunk test. This relay has a non-operate
requirement which prevents its operation
on & trunk whichhas twenty-four volts on
the trunk A relay. This key also closes
the emergency path to counting relays
required on incomings having short reverse
battery periods.

11,13 Brush Jelection, Incéming RS Switch
Term. 8

With the RS switch on terminal 8 and
the RP1l relay operated a circuit is closed
from ground on arc 1 of switch RS to
operate relay FS on its secondary winding.
Relay FS operated, (a) shunts the non-
inductive winding of the OF relay around

its primary winding to facilitate revertive

pulsing, (b) transfers the fundamental
from the TG resistance and relay, to the
STP and OF relay circuit and (c) operates

the FOZ2 relay thru the FO3 relay normal. -
Relay FO2 operated, (a) closes ground to
lock the counting relays, (b) completes
the fundamental circuit for pulsing, (e¢)
energizes the RS magnet thru arc 4 of the
RS switch. The STP relay operates in this
circuit in series with the incoming L
relay panel incoming or the A relay on
crossbar incoming trunks. After the
trunk A relay operates the circuit is
functioned to substitute the terminating
sender L relay for the trunk A relay in
crossbar offices. The STP operated = -
operates a counting relay from ground on
relay OF2 operated thru relay OF3 normal -
thru arc 5 of RS switch and the ogerated”
TH numerical register key. The STP relay
is released and reoperated operating the -
counting relays as the panel incoming @
selector make brush selection, or as: =~ =
the crossbar terminating sender registers
the information. The operation of the

BO relay opens the fundamental as an’
indication that sufficient pulses. htve..
been sent for the selection desired. . -
and the ¥O relay operated operates the
FOl relay. Relay FOl operated operates
relay FO3. HRelay FO3 operated releases
the slow release FO2 relay. Relay F02
released allows the RS switch to step

to terminal 9 and releases the operated
counting relays., Helay FO released -
allows the slow release FOl and FO3 re-
lays to release. o

11l.14 Group Selectioﬁ, Incoming1RS Switch - -
Term. 9 | -

When relay FO3 is released from the
previous operation, relay FO2 will reop- .
erate, the RPl and FS relays being operated
to close the fundamental for incoming group
selection. This selection is made the o
same as incoming brush except that terminal
9 and the contacts of the IG relay are
included in the counting circuit. The IG
relay being operated or normal depending
upon which key in the hundreds H numerical
register keys is operated. The BQ and FO
relays operate as before opening the - .
fundamental and causing the FOl and FO3 = .
relays to operate and relay FO02 to release.
which moves the RS switch to terminal 10,
If the TFV key is operated relay DF operates
in parallel with the primary winding of . ..
relay ¥S thru arc 1 and the RP1 relay opere .
ated. Relay FS holds or reoperates under
this condition. Relay DF closes a path
thru the DF and DF1 resistance (25,500
ohms) across the fundamental under con- ..
trol of the slow release FO3 relay oper- . -
ated. This path is necessary to discharge
the fundamental cable loop before.
final brush selection and must
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be closed a minimum of 50 milliseconds.

If it is desired to increase the incoa-
ing group selection pulses by five, operate
the HF key. This key is operated only
when test troubles on incoming trunks
common to two office units and a channel
check is required on the second unit.

11.15 Brush Selection, Final=RS
Slitch Term, 10

When the slow release F0O3 re=
lay is again normal the fundamental
discharge path is opened and relay
FO2 recoperates to energise the RS
switch magnet and closes the funda-
mental for the final brush selection.
Final brush selection is made the
same as incoming brush selection ex-
cept that terminal 10 of arc 5 of the
RS switch and the H numerical regis-
ter keys from the counting relay cire
cuit. The counting relays and BQ and
FO operate, as explained hefcre oper-
ating relays FOl and FQ3 causing ree
lay FO2 to release and advance the
RS switch to terminal 1ll,

11,16 Tens Selection Final-RS
Switeh Term, 11

On terminal 11 fingl tens -
selection is made. PRslay FS holding
circuit is again transferred to its
secondary winding. Relay F02 reop-
erates to close the fundamental and
energizes the RS switch magnet. The
counting relay circuit in this case
includes terminal 1) arc 5 of the RS
switch and the T tens row of numeri-
cal register key., The release of
relay F02, after the counting relay
function 1s complete, allows the
switch to advance to terminal 12,

11,17 Units Selection Final={RS)
Switch Term, 12

Relay FO2 reoperates as soon
as the slow release FO3 rela{ is nor=-
mal, to start final units selection.
In this selection the counting relay
circuit is thru terminal 21 of arc 5 RS
switch and the U units row of numerical
register keys, At the completion of the
selection the operation of relag FO
operates relay POl and FO3 which in turn
releases relay F02 the same as stated
for the other selection, Relay FO2
released releases the counting relays and
allows the RS switch to step to terminal 13,

11.18 Overflow or Telltale, Incoming Selector
RS Switch Term, 8, 9 or 10

During selections reversed
battery may be received due to an overflow
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‘holding the RS switc

or telltale., Under these conditions the

OF relay which is in series with the STP
relay wxll operate., The OF relay op=~
erated (a) locks to ground on relay FS
operated and operates the OFl relay thru
relay IA the slow release QF2 relay, (b)
ogerates relay IAl from ground thru relay
OF operated, Yo) supﬁlies a ground for
, (d) cloeses in

art the OFL interrupter to the QOFL
amp and (e) supplies a ground relay
FO2 for operating and locking relay
OF3. Relay IAl operates closes the
0 counting rolaigto the STP'rolazrcon~
tact causing relay O to operate if
STP relay is not operated long enough
and closes & ground from relay OF3
normal thru the TFV key operated for
operating the BO and PO relays. (This
is for incomings having only one po-
sition reverse battery periods.) the
STP opereted prevents the operation
of relays BO and FO., 1In case the STP
relay was operated long enough to op-
erate relay O then its release when

the fundamental is opened at the se-
lector will allow relays BO and FQ to
operate. On distant office overflow
or telltale the fundamental will not

be opened, the release of the slow
release 0f2 relay, started by the op-
eration of relay OFl will remove the
shunt from the BO and FO relays al-
lowing them to operate. Relay BO op-
erated opens the fundamental, Relay
FO operated operates relay FOl which in
turn operates relay F03. Relay FO3 oper=
ated will release the slow release relay
FO2 which causes relay OF3 to operate.
The release of relay F02 will also cause
the counting relays to release. Relay
OF3 operated, 2& locks direct to relay
OFl operated, (b) closes ground to hold
or reoperate the slow release OF2 relay,
(c) transfers the front contact of relay
OF2 from the armature of relay STP to a
make contact of relay FOZ, (d¥ opens the
ground from the armature of relay FO to
prevent overating relay FOl on its next
operation and (2? prepares a path to
flash the OFl1 lamp, he release of re-
lays FOl and FO3 cause relay F02 to re-
operate and close the fundamental as a
trunk closure signal to the incoming
attached. Relay FO2 also closed ground
from relay OF2 operated thru relay OF3
operated t¢ the 0 relay operating it and
releasing the slow release OF2 relay.
(Min, 200 milliseconds.) Relay OF2 re-
leased opens the shunt from the BQO and
FO relays allowing them to operate. Re=
lay BO operated opens the fundamental,
The circuit will block in this position
with the OFL lamp flashing as an indica-
ting signal. The operation of the DISC
1 key in Fig. 1 will cause the test cir-
cuit and incoming to restore to norml,

L]
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11,19 Test L Relay for False Operation
on Cable Charge, Battery Cut=0ff
- Incoming~RS Switch = Term. 13

Since this test applies directly
to the panel battery cut-off incoming
trunk the call must be set up on the
trunk directly and not thru a distant .
office. The test circuit is prepared
as described in paragraph 11,01 with the
DOS key normal and the PRE OPR L & A RYS
key operated. When the busy test circuit
functions and the trunk becomes idle the
RS switch will advance to terminal 7.
The call will then proceed as described
in paragraph 11l.11 to paragraph 1ll,17.
When the RS switch reaches terminal 3 on
a test call to a panel incoming selector
relay LR operates thru the RPl relay (held
operated with the (PRE. OPER. A & L RIS)

{ operated) thru relay FOl normal.
ay LR operated locks to the same
%round by ssed around relay FOl and
a) opens the fundamental circuit, (b)
closes the CK relay winding thru its
continuity springs to the make contact
on relay FOl thru relay FS normal, (c)
closes in part a cireuit thru the LNO

- resistance and ANO resistance {enough

resistance should be keyed into the cir=-
cuit to prevent a weak L relay from oper=-
ating falsely on the check condition) for
later use in checking for a false oper=
ation of the 1L relay in the incoming
trunk, (d) closes a ground for locking
relay CK, (e) closes ground thru relay
CK normai to operate relay F02 which clo-
ses the countlng relay locking circuit,
(f) closes ground to the armature of re=
lay FOl for use in operating relay CK
later, (g) closes the OFL interrupter
thru the CK relay normal to the number 4
counting relay, for use in timing the
test interval and (h) closes a supple-
mentary ground over lead "ST1l"™ to the No.
5 Crossbar Interrupter Circuit ™ZsS"
option, The operate circuit of relay

LC is carried thru relay FOl normal to
prevent a false operation of relay CK
due to the slow release of relay FOl
after final units selection. Under this
condition the fundamental being open in
this circuit, the L relay of the panel
incoming is closed acroee the line for
incoming advance causing the cable to

be charged thru the L relay winding.

The OFL interrupter operates counting
relays, 4, 4%, 3, 3', 2, 2', 1, 1', O,

BO and FO. During this time interval’
the incoming and final selectors advance
and the L relay in the incoming is cone
nected to the fundamental for incoming
advance and may operate as the cable
charges and thus cause the incoming
switch to advance to trunk closure pos=
ition falsely. The operation of relay

FO operates relay FOl. Relay FOl o
ates relay CK, 55 CK op erated a}
locks to rela LO g) cloeee the ngTe
lead thru the uinding of relay CH thru
the LNO resistance thru the ANQ re- |
sistance to the "FT" lea (c) opens
the OFL interrupter circult, (d) re-
leases the F02 relay and (ei closes a
supplementary ground over lead "ST1®™ to
the No. 5 Crossbar Interrupter Circuit,
nZS" option. Relay FOZ released, re=
leases the counting relays including re-
lay FO which starts the release of the
slow release FQOl relay. If the L relay
operated and advanced the incoming
falsely the test circuit will block in
this position. If the L relay did not
operate falsely the current thru the
winding of lar relay CH v 11 cause it
to operate {Grd. Tip &.Bat. Ringe.). Rew=

GH ogerated closes the ground thru

operated to operate relay CK

uhru the ANO relay normal to the magnet
of the RS switch causing it to energige.
When the slow release FQl relay is re-
leased the RS switch will step to ter-
minal 1li. When the RS switch leaves
terminal 13 relay LR releases and re-
leases relay CK. |

11,20 Incoming Selector, Non-QOp erate Test
of L Relay, RS Switch Term. 14

This test is made only when
connected directly to the panel
incoming. With the RS switch on ter=
minal 14 ground from arc 1 will operate
the LNO relay thru the RPl relay oper-
ated thru the FOl and CK relays normal.
Relay LNO operated locks to t he same
ground by passed ground relays FOl
and CK and, (a) closes ground thru re=

CK normal to operate relay F02,

¥ closed ground to the FOl relay for
o perating relay CK, (c) closes the FT
lead thru relay ST] se parated thru the
RFl rela perated t.hru the ANX relay
nordal tKru LNO operated, thru the
winding of relay CH through the LNO
resistances, thru LNO relay operated
thru-.the windlng of relay CH through
the LNO resistances, thru LNO relay
operated to the "FR® lead thru the ST1
relay operated, (d) closed ground for
locking the CK relay, (o) closed in
part the circuit for operating relay
CK thru its continuity contacts,
(f) closed the OFL interrupter thru
the CK relay normal to number 3 counting
relays and (g) closes a eupplementary
ground over lead STl to the No. 5
Crossbar Interrupter Circuit, mZs®" .
option. The L relay of the panel ine -
coming selector 13 given a non-operate
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test in its incoming advance position
over the "FTY and "FR" lead bridge
which includes the CH relay winding.
The OFL interrupter operates number 3
counting relay on its first make period
after relay LNO operates and operates
the prime relay on its first open
period. The balance of the counting
relays 2 to O are operated on subse-
quent interruptions of OFL interrupter.
This time covers one sequence switch
start in the incoming selector plus
misc. other relay times. Relavs BO
and FO are the last of the counters to
operate. Relay FO operates relay FOl.
Relay FOl operated closes ground thru
the LNO relay operated to the CK relay
causing it to operate, and thru the

CH relay if operated to the RS switq%
magnet causing it to energize. The CH
polar relay will be operated if the L
relay remained normal during the non-
operate test. (Grd. Tip and Bat. Ring
of Trk.). If, however, the L relay
had operated during the non-operate
current interval the incoming will be
advanced to trunk closure position
where the current thru the CH relay
winding will be reversed causing it to
remain normal. With the CH relay nor-
mal the path to energize the RS switch
is open and the circuit blocks. Relay
CK operated releases relay FOZ and
opens the OFL interrupter circuit.
Prior to this test the proper L relay
non=-operate compensating resistance
keys should be operated to limit the
current thru the L relay as near as
possible to its non-operate test value.
Key RICR~20000 is used to compensate
for the repeating incoming selector L
relay non-operate except where the L
relay is required to cperate, in |
incoming advance position, in parallel
with a noninductive shunt. In case
tests are made of repeating incoming
selectors using minimum trunk compensa-
tion, the L relay non-operate test shall
be omitted,

11.21 Incoming Advance-RS Switch
Terme 15

When the RS switch reaches
terminal 15 relay IA operates from
ground on arc 1 thru the RPl1 relay
operated. Relay IA operated, (a) con-
nects ground thru relays FO3 and CK
‘normal to operate relay FO2, (b) closes
the FT lead thru relay RPl operated
thru relays ANX, LNO, CK and LR normal
thru relay FO2 operated, AV relay nor-
mal thru the windings of relay STP
AV relay normal thru the BO relay
normziathru relay FOl normal thru the
"PRI" and "TER" windings of relay OF
in parallel to FR lead thru relay ST1

operated, (c) prepares the operate
circuit of relay IAl, (d) supplies a
lock ground for relay OF and (e) closes
the "Ter." winding of OF relay in
parallel with its "PRI." winding.
The incoming L relay and the STP and
OF relays operate in this reversed
battery fundamental circuit. The op-
eration of the incoming L relay causes
the incoming to advance to the trunk
closure position. Relay OF operated
locks to relay IA operated and oper-
ates the IAl relay. Relay IAl oper-
ated closes the ground from OF2 oper-
ated thru relay OF3 normal thru the
STP relay operated to the O counting
relay, and closes ground from relay
OF3 normal thru the TFV key operated
for operating the BO and FO relays 1if
the STP is not operated long enough
to operate relay O. This path is
only needed on incoming trunks that
give a short reverse battery period
and is under control of the TFV key.
The IAl relay has a sequence contact
arrangement which insures that the
ground thru the STP relay will close
first. When relay STP releases due
to the fundamental belng opened at
the incoming as it advances to trunk
closure the shunt is removed from the
BO and FO relays, allowing them to
operate. Relay BO opens the fundamen-
tal circuit and relay FO operated op-
erates rela{ FOl and FO3. Relay FO3
operated releases relay F02. Relay
FO2 released holds the fundamental
open, allows the RS switch which was
energized when FO2 operated to step
to terminal 16:

11.22 Test of A Relay for False
Operation Battery Cut-0ff
Incoming. RS Switch
Term. 1

This test is made only when the
test circuit is connected directly to
the incoming. With the RS switch on
terminal 16 a ground is closed thru
relay RP1 held operated, thru relay

. FOl normal to operate relay ANO. Relay

ANO operated, (a) locks to its operate

ground by passing around relay FOl,

{b) operates relay ANX (c) opens in:
part the O relays locking circuit leav-
ing it under control of 8 relay, (d)
icloses ground from relay FO2 operated
to the armature of relay CH, (d) closes
the contact of relay CH to § counting
relay and (e) opens the circuit between
the contact of 8' and the armature of

7' relay. Relay ANX operated, (a)

closes ground thru the FO3 and CK relay
normal to operate relay FO2, (b) closes
the "FT" lead thru relay STi operated
thru relay RP1l operated thru the ANO
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resistances thru the LNO resistances
thru the windings of relay CH to the

ANO key. (The ANO key being normal
this circuit is not completed) (c¢)
closes the winding circuit of 7 count-
ing relay to the OFL interrupter and
(d) transfers the armature of relay FO
from direct ground to ground thru the
PReE. OPH. A & L RYS. key operated,
Under this condition the OFL interrupter
operates in sequence the 7, 6, 5, 4, 3
2, 1 and O sets of counting relays.
This time covers the elevator return to
normal ¢f the final selector plus three
sequence switch starts, one in the
final selector a2nd two in the incoming
selector. HRelay FO operated, operates
the FOl relay which in turn releases
relay FOZ. Relay FOZ when operated
energized the RS magnet thru arc 4 and
closed the lock circuits of the count-
ing relays. Relay FOZ2 released,

allow: the RS switch to step to ter-
minal 17 and releases the counting
relays. Relays ANO, ANX and RP1l re-
lease as the RS switch leaves terminal
16, In case of a failure the incoming
will be returned to normal falsely,
When the TL relay in Fig. 1 operates
and closes the circuit to the super-
visory Fig. & the L relay of the incom-
ing will be across the tip and ring
lead and should not operate, thus the
failure to receive supervisory flashes
will be an indication of failure,

1ll.23 Circuit Restores to Normal

Fosition 17 is a pass-by posi-
tion on all tests except a test of a
P.C.I. trunk thru a distant office.
Positions 18 and 19 are passed by if
the DOS key is normal or if the DOS
and RPl1 keys are both operated. On
terminal 20 ground thru arc 1 operates
relay AV. Relay AV operated, (a) locks
to the STl relay operated, (b) changes
the SDR lamp from 120 IPM flash to
steady and (¢} transfers the winding
of relay STP from the fundamental to
ground and battery thru resistance AN,
This is done to condition the STP relay
for future use. Relay STP operated
closed ground from relay OF2 operated
thru relay OF3 normal thru relays AV
and FT1l operated to the "AV" Jead.
Ground on the M"AV" lead to Fig. 1 oper-
ates relay TL and causes it to transfer
the fundamental to the supervisory
Fig. 4 and opens the "ST" lead. The
"ST" lead open releases relay STR.
Relay ST released, releases STl relay
and causes the OFZ2 and the counting
relays, or the QFl relay if operated
to release, Relay STl also closes
ground to the brush of arc 2 of the RS
switch causing the switch to return to
normal by self-interruptions.

11.24 Rapid Advance of RS Switch

In case both the ANO and PRE.
OPR. A & L RYS. keys are normal
when a test is made the RF1 relay
will release on terminals 13, 14 and
16 and the RS switch will be advanced
thru terminals 13 and 14 by ground on
the PRE. OPR., A & L RYS. key normal
thru are 6, thru terminal 16 by

ground from key ANC normal thru
arc 6,

11.25 Non-Operate Test of a Relay

Crossbar or 24V Panel In-
coming - Test Call to Busy
Lines - RS Switch Term. 16

This test is made with the test
circuit connected directly to the incom-
ing whose A relay is to be tested, Set
the TH, H, T and U numerical register
keys to select a busy line. The ANOC
key will be operated in making this test,
After selections are completed, the RS
switch advances to terminal 13, Ground
from the PRE. OPR. A & L RYS. key nor-
mal thru are 6 or RS switch advances
the RS switch to terminal 15 where in-
coming advance is made the same as ex-
plained in paragraph 11.21 which causes
the switch to step to terminal 16,

On terminal 16 relay RP1 is held thru
the ANO key and RP relay operated.
Under this condition ground from arc

1l operates the ANO relay thru the RF1
relay operated when relay FOl is nor-
mal. Relay ANO operated, (a) locks to
its operate ground by passed around re-
lay FOl, (b) operates relay ANX, (c¢)
opens in part the 0 relay's locking cir-
cuit leaving it under control of 8 re-
lay, (d) closes ground to the armature
of relay CH from relay FQ2 operated,
(e) connacts the contact of relay CH

to 9 counting relay winding and (f)
opens the circuit between 7 relay and
8' relay. Relay ANX operated, (a)
closes the fundamental as follows nFTN
lead thru ST-1 relay operated thru the
RPl relay operated thru relay ANX oper-
ated thru the A relay non-operate re-
sistance thru relav ANX thru the L
relay non-operate resistance thru the
winding of relay CH thru the ANO key
operated thru the ANX relay operated
thru the ST1 relay operated to the "FR*
lead, (b) closes the winding of 7 relay
to the OFL interrupter, (c¢) closes a
ground to relay F03 for operating re-
lay FO2 thru relay CK normal and (d)
transfers the circuit on the armature
of relay FO from ground to the make con-
tact of relay 9 thru the PRE. OPR. A &
L RYS. Under this condition the CH relay
operates in series with the trunk A re-
lay and the A relay non-operate

Page

25




; CD-95476-01 = ISSUE 7-B

/

resistance, ca s the 9 counting relay
to operate and tloses ground from relay

- FO2 operated thru relay ANX operated thru
OF3 normal to the armature of relay FO.
This arrangement checks on the cperation
of the CH and 9 relays. The OFL in-
terrupter will cause the 7, 6, 5, L, 3,
2, 1 and O counting relays to cperate in

sequence. The FO relay operated operates
relays FO1l and FO3 which releases relay
FO2. Relay FO2 when operated energized
the RS gwitch magnet thru arc 4 and
closed the lock circuits of the ccunting
relavs. Relay FO2 released allows the
RS switch to step to terminal 17 and
releases the counting and the FOl re-
lay. Relays ANO, ANX and RP1l release

as the RS switch leaves terminal 16. If
the A relay in the incoming trunk should
operate on its non-operate test current
during the counting interveal, the in-
coming circuit will advance and close the
busy line signal to the test circuit.

" The pbusy line signal will cause inter-
rupted reversed battery to be connected
to the UH relay causing it to release
and recperate. Relay UH operated causes
the 9 counting relay to operate. The
release of relay UH will allow the

- shunted 9' relay to c¢perate and the next
reoneration of relay CH will operate
relay 8. Relay 8 operated opens the
cperating circuit of relays BO and F~
thus preventing the operation of relay
FOl. Under this condition the circuit
will block. The time counted in this case.
i8s based on a busy line number on which
the incoming selector does not have to
wait on a pickup interrupter before ad-
vancing to the ringing positiocn.

11.26 Advance for P, C. I.
Thru Distant Office
Figs. B and D with ﬁI Option

The RS switch in this case 1is
advanced from terminals 7 to terminals
12 and 15 by ground thru the RP relay
nocrmal thru arc 6 and thru terminals
13, 14 and 16 by ground thru keys ANO
and PRE. OPR. A & L RYS. normal. When
the RS switch reaches termins} 17 |

round from arc 3 thru the DOS class
ey operated is closed to the "CIG"
lead to the, K call indicator pulsing
Figure 5, to operate the Ul relay when
either the PCID or PCIT class keys are
operated. |

12, TESTING P. C. I. |
TRUNKS, FIG. 5 AND "ZG" OPTIO

12.1 Preparation

Calls may be made to panel call
indicator terminations as follows:

a. Four or five digits, panel call
indicator pulsing direct to
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panel call indicater. The digits
would consist of TH, H, T and U
for four digits. The ST depressed
if required would be the fifth
digit. The PCID key is operated

- in addition to the numerical regis- .

ter key depressed,

b. Two digits revertive pulsing

thru distant office, consist-
ing of the distant office brush and
group selecticns. These two digits
would be set up by depressing a key
in the TAN T and TAN U rows for the
distant office brush and group
respectively. The next four or
five digits es required can be
pulsed with PCI pulses to the panel
call indicator on the trunk. ghe ;
DOS and the PCID keys are operated
for this type of call in addition
to the register keys depressed.

c. Six or seven digit, PCI pulsing
thru Sender Tandem or Tandem

PCI trunks. The six digit would

consist of the TAN, T, TAN, H, TH, H,

T and U for six digits and with the

STA digit for seventh digit. The

PCIT key 1s operated in addition

to the register keys depressed.

d. Seven or eight digits PCI
~ pulsing thru Sender Tandem or
Tandem PCI trunks. The seven

digits would consist of the TAN H,
TANT, TANU, TH, H, T and U with

the sta key aepressed for seven
digits. The PCIT key would be op-

erated in addition to the register
keys depressed. _—

The trunk compensation keys are
operated in addition to the regis-
ter keys and either the PCID or
PCIT keys as described above. The
trunk test jack is then patched to
the test circuit test jack, the
TST1 key operated and the busy test -
i1s made as described in paragraphs 6.01
and 6.02, When the PCID key is op-
erated it cperates relavs PCI and
PCID., When the PCIT key 1is operated
it operates relays PCI and PCIT,

The operated PCI relay transfers
cne contact on Keys 3, 5 or 7 of
the "TH" row and one contact on
Keys 6, 7 or 8 of the "H" row from
use in revertive pulse tests to
use in PUIl tests. The transferred

‘contact is thereby made available

for use in closing a circuit to op=-
erate relay PR in the PUI pulse

periods required by the Key de-
pressed. When the PCIl pulsing fea-
ture is required only for PCI direct
trunks the T, W and Z opticons are

wired. When in addition to pulsing
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5 digits PCI direct it is required
to pulse 3 digits tandem PCI the V,
W and Z options are wired. When 5
digits PCI direct is required and 2
digits for PCI tandem the V, Y and

Z options are wired. The operation
of the PCID relay operates relay
RPCI, Fig. D, and will cause the Ul
switch to advance to terminal 7 if
it is not already on terminal 7.

The operation of the PCIT relay for
three digit tandem will advance the
CI switch to position 1. The opera-
tion of the PCIT relay for two digit
tandem will advance the C1 switch to
terminal 3. This gives the Cl
switch three different start posi-
tions 1, 3 and 7. When the busy test
circuit has functioned and the trunk
is idle the ground on the ST lead
from Fig. 1 to Fié. 3, to Fig. D,
will operate the STR relay in Fig. 3.
The operation of the STR relay in
Fig. 3 will clese ground thru the
RP1 relay and DOS keys normal if
Fig. B is used, over CIG lead from
Fig. A or B thru the PCID or PCIT
relay operated thru arc 6 of CI
switch to the winding of relay CIl
causing the Cl relay to operate.

12.02 Panel Call Indicator Direct Trunks

Class Key PCID Operated

The operation of relay CI ex-
plained above also, (a) opens the return
to normal ground for switch CI, (b)
closes ground for locking relay Ul and
for operating relay (G2 thru relay (Gl
for later use, (c¢) closes the funda-
mental tip thru reélays OFZ and OFY nor-
mal thru the windings of relays CG and
OFC thru relay CIl normal to the "FR"
lead, (d) closes ground thru relay OFC
normal to operate relay CIl when relay
CGl operates, (e) closes ground thru
relay SP normal to cause the PGU .relay
to operate towards its back contact and
(f) closes the PGl relay to the back
contact of relay PGU, Relay PGU is
carried to this contact for test pur-
poses only. The (G relay operates in
series with the OFC relay and the call
indicator trunk A relay. The trunk A
relay and relay (G operate in this cir-
cuit and relay CG operates the slow re-
lease UGl relay. Relay CGl operated,
operates the (G2 relay from ground on _
relay CI operated. Relay UG2 operated,
(a) prepares the circuit for holding -
the CG relay in the fundamental circuit
after relay CI1 is operated, (b) closes
ground from relay ClI operated thru re-
lay OFC normal: to operate UIl relay,
(c) connects the SDR lamp to the SD
interrupter, Figure 1, (d) closed a

holding circuit for relay <Gl thru re-
lay OFX normal to the GI1l relay normal

~and (e) opened the operate circuit cf

relay SP. Relay CIl operated, (a)
locks to relag CI operated, (b) pre-
pares relay PGC for pulsing, causing it
to operate relay PGl thru the PG3 and
FP1 relay normal, (c) supplies ground
for locking relays PG2 and PG3 and

ground to the armature of relay PGC.

his ground is used for operating relay
SP when CG2 relay releases, (d) closes
ground to the brushes of arcs 1 and 2
of the CI switch for use in operating
the PR, PT, 1-2 and 3-4 relays thru
the register keys which were previously
operated, (e) transfers the fundamental
leads on a continuity basis td hold
the CG relay circuit closed thru relay
G2 operated, (f) transfers the hold
circuit of slow release relay CGl on a
continuitg basis from its break contact
thru the SP and PG2 relays normal, and
(g) closes the operate circuit of relay
PG2 to the PGl relay. Relay PGl oper-
ated operates relay PG2. This circuit
waits for the call indicator pulsing
lcop to be substituted fcr the trunk A
relay battery and ground in the PGl
trunk. When the fundamental leads cof
the trunks are connected to the control
circuit the battery and ground thru the
trunk (A) relay is removed and the PGl
control circuit bridege relavs are sub-
stituted, Under this condition the

CG relay releases and if the PG2 relay
is operated at this time relays (Gl
will also be released. Relay CGl re-
leased releases relay CG2. Relay (G2
released, (a) transfers the "FT" and
"FR" leads from the trunk test relay

CG circuit to the pulsing circult thru
relay FP normal (b) opens the CI1 rela
operate circuit, and fc) operate the Sg
relay to ground on relay Cll cperated.
Relay SP is the pulse start relay and
causes the pulsing relays PB, PGl, PG2
and PG3 to function to send out the .
call indicator pulses over the fundamental

leads to the PCI control circuit in

the distant office. Relay SP oper-
ated also, {(a) supplies ground for
energizing the CI switch thru the PGl
and FP1 rela¥s normal, (b) ¢loses ground
from relay CI1l cperated thru the PGl -
relay operated to operate relay GR and
(c) closes in part the circuit to oper-.
ate the AV relay, figure 3 "S" wiring.
Before relay SP operates the relays in
the pulsing circuit are as follows:
Relays PGl, GR and PG2 are operated
relays PG, PG3, PT and PR are normal,.
12.03 Pulse Timing o

When relay CI operates it
causes rela{. " to operate to its
back contact. The operation of relay
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SP connects the froant contact of relay
PGC to the BC resistance to battery and
. to the negative side of primary winding
and the positive side of the secondary
vinding of relay PGC. This is to pre-

pare the circuit for releasing PGC after

it is operated. Thils transfer also
" pemoved the circuit wvhich causes relay

PAC to cperate towards its back contact.

Under this condition ground from relay .

CI1 operated shunts battery thru resist-

ance BH and starts to operate relay PGC
on the primary winding, at the same
time the E condenser discharges thru
the secondary winding of relay PG to
cause 1t to be slov operate. Under
this condition the current thru the
primary winding of relay PG is tend-
ing to operate it vhile the conden-
ser discharge current thru its
secondary winding tends to hold 1t

on its back contact. When condenser E
is discharged to the point vhere the
current thm the secondary winding is
lov enough relay PGC will operate on
1ts primary winding. As soon as relay
PGC is operated ground from CIl1l relay
is connected to shunt resistance BC

to reverse the current in its primary
vinding. This starts the release
cycle of the FPGC relay. Relay PGl
releases vhen relay PGC operates.

. The retarding of the operate and re-
lease of relay PGC due to the con-
denseyr current gives the proper pulse
timing. Relays PGC and PGl will con-
tinue to operate and relesse as long
as the cn and 81‘-‘ rolays are cperated

12.0k Pulu Gomting and Stooring

!ho ml r‘olar Opeutod oper -
~ ates the PG2 relay thru relay CI1
opereted. Relay PGl operated and
relay CG2 normal starts the first
pulse out over the fundamental. The
first pulse period; 'wvith the CI switch
- on terminal 7, may be open or 1t+na1
be a light positive pulse, ground on
o 4 lead and high Yesistance battery
on the "0r" lead, depénding upon the
stations regiuter key operated.
Ground from the CII Telay operated is
supplied to the :brushes of arcs 1 and
2 of the CI switch;, thru términal 7
of each arc to-the stations register
koy. In case the key & ged 1s 8
code requiring & positive pulse in
first period a oircuit will be closed .
by the ksy frox ground thru terminal 7
to operete relay PT. Relays PT and

PR may 2ls0 be operated as a result o

of relay 1-2 being ted by the
station sy and: vhe

this vay ths PT. y: in: operated in -
the first pulse period and the PR

relay in the second pulse period thus

"\ ¥ i o
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‘operated in -

causing a positive pulse to be sent
in the first period and a heavy
negative pulse in the second period.
The first pulse is ended when relay
PGl 1s released as a result of the
PGC relay operating. The release

of relay PGl starts the second

pulse period of the stations 4digit
and energizes the CI switch magnet.
The second pulse period, as shown

by the pulsing chart on the d4rawing,
can either be a light or a heavy
negative pulse, 1.e., battery on

the “PR" lead and ground on the “pr"
lead and, depends upon which astation
key 1s operated. The PR relay is
alwvays operated wvhen a heavy nega-
tive is to be sent. When relay

PGC releases the next time, relay
PGl operates and CI switch steps.
The terminals are strapped stagger
fashion on the CI switch so that if
one of the control relays PT, 1-2 or
3-% are operated, for use in the
pulse period wvhich obtains when the
switch steps they will remain oper-
ated thru the bridging brushes and
terminals. Relay PR however, is
carried thm arcs & and 5 in such a
vay that the PR can only operate on
the even terminals if relay PG2 1is
normal and on the odd terminals 1if
PG2 relay is operated. This arrenge-
ment is to prevent the possidility of
a false heavy negative pulse at the
time the CI switch is sampling the
digit ahead. The third pulse period
starts vhen the PGl relay operates
and may be an open or a light posi-
tive pulse as in the first pulae
period. The CI switch will step

to terminal 8 keeping closed the
circuit to the PT relay if it is
operated. At the end of the third
period relay PGC operates and re-
leases relay PGl for the fourth pulse
period, and to energize the CI magnet.
The fourth pulse period may send a
light or a heavy negative pulse the
same as period two. At the end of
the fourth period relay PGl is again
operated allowing the CI switch to
step to terminal 9 for the first

- pulse period of the thousands digit.

Each digit- has four pulse periods

- and the CI switch steps at the be-

ginning of the firast and third pulse
periods except the first period of
the first digit in a train of pulses.

12.05 Heavy Positive Pulse, "S® Option

When the last pulse of the
pulse chain is sent the CI switch
steps to terminal 17 vhere ground
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from relay CI1 operated thru, the
brush of are 1 CI switch 1s closed to
operated relay FP1l. Relay PFl oper-

- ated, a locks to relay SP operated, b

opens the high resistance battery used
for light negative pulses, ¢ opens

the CI magnet energizing path, and d
closes the ground thru back contact of
relay PGl used to step the CI switch,
to the winding of relay FP. The PGl
relay operates to allow the CI switch
to step to terminal 17 and is operated
during a pulse period to give an open
pulse before relay FP is operated. At
the end of thils period relay PGl re-
leases causing relay FP to operate.
Relay FP operated, a opens the circuilt
to relay PGl, b closes the "FT" lead
to the low resistance battery, c closes
‘the "FR" lead to ground on relay PGl
normal, and d closes in part a path

to operate relay AV over lead "AV"

in the revertive pulsing, figure 3.

At the end of the pulse period relay
PG? 1s released closing ground from
relay CI1 operated, thru relay SP oper-
ated thru the FP relay operated over
the "AV" lead to operate relay AV 1in
figure 3. Relay AV operated in the
revertive pulsing fieure 3, will func-
tion to cause ground to be closed to
the "AV" lead to the TL relay of the
connector figure 1 causing it to oper-
ate. The operation of the control TL
relay causes the STR relay in the re-
vertive pulsing figure > to release
and transfers the fundamental leads

to the supervisory figure 4. The re-
lease of relay STR, 2 opens the oper-
ate circuit of relay CI causing it

to release and b releases relay CI1],

¢ closes ground to the brush of arc &
CI switch to cause 1t to return to
normal. The transfer of the "pPr"

and "FR" leads terminate the heavy
positive pulse. Relays CI and CI
released restore the pulsing circult
to normal. Relay CIl a2als0o a releases
relay SP, b opens the circuit thru
arcs 1 and 2 of the CI switeh used

to operate relays PR, PT, 1-2 and 3-1i,
¢ opens the operate circult of the

PGZ2 and PG5 relays, and 4 removes
grounds from the "AVY lead. Relay SP
released, releases relay FPl and com-
pletes restoring the pulsing circuilt
to normal.

12.06 No Heavy Positive Pulse, "RY Option

In this case relay FPl operates
to close the ground which i1s used to -
operate the FP relay to the winding of
relay AV over lead "AV" in figure 3.

On the release of relay PGl, the CI
switch steps to terminal 17 and closes
the circuit to operate the AV relay. -
Relay AV locks and causes the circuit
to restore to nomal as explained
above 1in paragraph 12.058.

12.07 PCI Tandem or Sender Tandem Trunks -
Class Key PCIT Operated

In this case the operation of
the PCIT class key will operate the
PCIT relay which will cause the CI
switch to step to terminal 1, for
three tandem digits or to terminal 3
for two tandem digits. This circuit
is traced from ground on relay CIX
normal thru arc 3 brush and terminal 7
thru the PCIT relay thru the CI switch
interrupter contact to the magnet,
causing it to step off terminal 7 which
is the direct c2l1l 1lndicator start
position to terminal 1 with V wiring or
terminal 3> with Y wiring. On tandem
calls three extra sets of pulses, the
tandem hundreds TAN H, tandem tens
TAN T, and the tandem units TAN U, may
be sent before the pulses for the
numerical digits. The circuit advances
and releases the same as explained
above for direct call indicator.  In
a two dlgit area where three digits
are used for tandem operation, the
key set up of tandem keys should
correspond to the digits that are sent
out by the subscriber's sender to
the tandem call indicator and sender
tandem offices.

12.08 Discharge of Cable Bet#een Pulses

At the beginning of the first
and third pulse periods 1f a positive
pulse is not to be sent, PT relay nor-
mal, ground is connected to the "pp"
lead from relay GR normal thru relay

FT normal. This ground is maintained

untlil relays PGl and GR operate which
they ‘do in cascade at the end of

the éecond and fourth pulse periods
Relay PGl in operating closes ground
to the "FR" lead and the combination
of the GR normal ground on the "pp"

lead and the ground on "FR" when relay

PGl operates gives a ground period

on both sides of the fundamental which
wlll discharge the cable and thus pre-
vent a false operation of the SN+ relay
in the call indicator control circuit.
This ground period occurs from the time
springs 1T and 2T or 1B and 2B of relay
PGl make contact until 1 and 2T of
relay GR are opened.
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12.09 PCI Overflow Test Thru Distant Office

. Relay CI will operate in this case
from ground on arc 3 of the RS switch in
the revertive pulsing figure 3, thru the
DO8 key, over lead "CIGY. Relays CG and
OFC will operate in series in this case
as ‘the battery vill be reversed. Relays
C3l and CG2 will also operate as on a
regular call indicator trunk tesat but
relay OFC being operated opens the oper-
ate ground for relay CIl. This prevents
the CI pulsing circuit from starting.
Relay OPC in operating locks to the
Cl relay operated and operates relay
OFX thr: relay CI1l1 normal. Relay OFX
operated, a locks to the CI relay oper-
ated thru relay OFC operated, b closes
ground thru relays OFX normal to start
the "P.C.I." impulser, ¢ closes the -
PG2 and PG> relay operate path, d
short circuilts the CG relay winding t
reduce the resistance of the circuit
to insure operating the distant office
polar relay and e closes the windings
of relays OFY and OFZ to terminals 9
and 11 respectively of arc 6 CI selec-
tor. Under this condition the conden.
ser timed interrupter functions to
operate and release the PGC and PGl
relays which steps the CI switch to
terminal 9 wvhere relay OFY operates tc
open the fundamental to allow the dis-
tant office polar relay and assoclated
relays to release. The impulser comn-
tinues to step the CI switch and the
OFY relay releases vhen the brush
leaves terminal 9 to close the funda-
mental for trunk closure. Whean the
CI switch reaches terminal 1l relay
OFZ is operated thru relay OFX oper-
ated. Relay OFZ operated again opens
the fundamental, stops the impulser -
and lights the OFL lamp as an indica-
tion of an overflow or Telltale of the
tvo-wire office selector. When the
disconnect key in the connector Fig. 1
is operated the circuit will function
to release the CI relay vhich in turn
vill release 'the OFC OFX and OFY re-
lays and cause the CI switch to return
to normal. o | |

12.10 ::Pulging)tnb‘om- OVorIO, 000
:Itﬂiffis'doairod,“td‘saﬁdfpulaes.

for numbers 10,000 or above, the 1 Key
of the stations rov will be operated.
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There will never be a number of 10,000
or over which will also have a party

designation. If the number desired is
not a party line or a number 10,000 or
above then no key in the station row
need be operated. If no key 1s operated
in the stations row the circuit will
function to send an open in the first
and third periods and a light negative

- pulse in the second and fourth periods.

12.11 Mimc. Conditions

Relays PG? and PG3 are used to
steer the PR and PT relay circuit to
the proper pulse periods. -

Relays 1-2, 3-4 and PCI are
used to multiply the circuits from the
numerical register keys to the PT and
PR relays due to the lack of contacts
on certain register keys.

Jack PGC is provided for making
current flow tests and per cent make
break tests of the PGC relay.

13. TESTING MULTI-FREQUENCY PULSING
TRUNKS

15.01 WINK Start Pulsing Signal

A WINK start pulsing signal is
given vhen a trunk is seigzed with ON
HOOK called subscriber supervision.

The polarity of the trunk is changed to
OFF HOOK supervision wvhen the sender
is seized and changed back to ON HOOK

supervision vhen the sender is ready
to receive lmpulses.

- The WIRK type of pulsing signal

1s also used in a number of cases by trunks
working with an originating sender that
1s arranged to receive a DELAY DIAL pulse
start signal. In theae cases the origi-
nating sender introduces a time delay suffi-
cient for the ON HOOK trunk supervisory
signal to travel to the distant end of
the trunk and to return before the sender
recognizes the trunk. This test circuit,
however, checks the normal ON HOOK

olarity of the trunk as well as the stop
qial receiver OFF HOOK polarity of the
trunk imposed wvhile it is looking for a
sender and continuing until the sender
1s ready to receive pulses. This signal
is functionally the same as the WINK start
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pulsing signal except that the OFF HOOK
signal is given by the No. 4A Intertoll
or Tandem Incoming Trunk Circuit and 1is
of a slightly longer duration than that
of the WINK signal described above. The
OFF HOOK signal 1is changed to ON HOOK
supervision when a sender is seized and
ready to receive impulses. The prepara-
tion of this circuit for testing trunks
that give this type of signal is the
same as hereinafter described for the
WINK start pulsing signal.

15.011 Preparation

15.017 Two-Wire Trunk

_ The number to be called is
depressed on the Register Keys in Fig. 2.
Operate the TRUNK COMP RES 0O key in

Fig. 1. The required A TY OPR COMP RES
keys in Fig. 4 are operated to com-
pensate up to the operate value of the
trunk A relay. Operate the MF and TS7?-
keys. The test circuit test jack is
than patched to the trunk test jack, |
and the busy test is made as described in
paragraphs 6.0) and 6.02. When the

busy test circuit has functioned and

the trunk is 1dle a ground is put on

the ST lead to Pigs. 3, 5, 7 and D.

When the MF key 1s operated relay MF
operates. When the MF rel=y operates

it (a2) opens the "T2" and "R2" leads

to the telephone circuit, (B) places
1200 ohms in parallel %1th o Input
side of the TST repeating coil across
the "PT" and "PR" leads from the MF
current supply, (c) closes thru in part
the operate path of the RO relay in

Fig. 4, and (d) operates the MF1 relay.
The MF1l relay operated, (a) connects the
MF resistance netwnrk to the pulse
generator in Plg. 6, (b) removes the

600 ohm ground from the MF condenser and
connects the MF condenser in parallel
with the PG condenser for MF pulsing,
(c) closes thru the PGA relay operate
path to the P relay in Fig. 6 for puls-
ing, (d) closes the ST lead path to
operate the PON relay in Pig. 8, and

(e) closes thru the path to operate the
TL relay in Fig. 1 when the PON relay
operates. The TL relay operated closes
thru the tip and ring from the test jack
to the supervisory relays. The DPL -GO
key normal arranges the supervisory
relays to check for a WINK start pulsing
signal. When the PON relay in Fig. 8
operated it, (a) closed a ground to operate

the TL relay in Fig. 1, (b) operated
the FDP relay in Fig. 1 .to remove

the momentary open check feature during
pulsing, ¢ - closed 2 ground to the
pulse generator to close its 4 and 7
contacts, PG relay in Fig. 6, 4 -
closed a ground to the MP resistance
network for MF pulsing, e - Closed a
ground to operate the FDS relay, f -
closed a locking zround for the RO
relay in Fig. 4, g - closed a ground
to lock the SU-1 and RB relays in Fig. &4,
h - closed a grounéd to the contacts

of the P relay in PFig. 6 for operating
the PGA relay during pulsing, j - pro-
vides a ground to lock the SG relay in
Fig. 6. The FDS relay operated, a -
removes the short circuit from around
the 2700 ohm MF network resistance to
lncrease the time of the KP pulse,

b - opens the operate path of the RO
relay, c - closes thru its locking
ground to a path to operate the next
steering relay whose reglister key 1s
opérated, d - operates the FDS1 relay
In Fig. 9, e - closes thru a path to
start the pulse generator for delayed
closure time when automatic dial puls -
ing 1s provided.

15.013 PFour-Wire Trunks

The number to be called is
depressed on the reglister keys 1in Fig. 2.
Operate the TRUNK COMP RES 0 kKey. The
operation of the TRUNK COMP RES key will

close the tip and ring leads between

Figs. 1 and 17 and thereby satisfy the
test circuit, but this key 1s chosen
to check the continuity of 211 of the
trunk compensation resistors in the
test set. Operate the MF and MFUW keys.
The operation of A RY OPR COMP RES key
1s not required since the tip and ring
leads are closed through the normal
contacts of these keys. The DPL key 1is
normal 1if a WINK start pulsing signal
1s expected when the trunk is seized
2s 1indicated by ON HOOK subscriber
supervision. When the tandem sender

is seized the trunk polarity is re-
versed giving OFF HOOK. VWhen the
sender 1is ready to receive pulses the
trunk polarity is again reversed to
ON HOOK. The test circuit test jacks,

T and Rl are patched to the trunk

test Jjacks and the TST1 key is oper- .
ated. The operation of key MFUW

fage 51‘
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operates relay W which closes the

sleeve "S" lead 6f the trunk through
for busy test. 'Relay MFY¥W closes
battery and ground to light lamps T1,
T, Rl and R to indicate that relays
Tl, T, Rl and R respectively, are
normal. Key MF operates relay MF

and key TST1 operates relay TSTI1.

When the trunk is i1dle and the busy
teast circuit has functioned it will
close ground to lead "ST" operating
relay CI4W to cut in the four-wire
trunk. leads "T1" and "T" are con-
nected through the windings of
polarized relays provided for testing
leads "T1" (relay TT1) and "T" (relay
TT). These two polarized relays are
connected in series and in reverse -
polarity. Likewise leads "R1" and "R"
are connected through polarized relays
provided for testing leads "R1" (re-
lay TR1) and "R" (relay TR). These
relays are also connected in series
and in reverse polarity, thus enabling
the test circuit to make a test of
leads "T1", "T" and "R1" and "R" for
contlnuity, polarity and cross with
battery or ground.

Assume the trunk is free from
trouble and is poled to give a WINK

atart pulsing signal. Under this assump-

tion relays TT1 and TR1 will operate
vhen relay CIUW operates and extinguish
lamps T1 and Rl. Lamps T and R will
remain lighted. Battery and ground of
the same polarity as the trunk circuit
battery and ground is closed by the
operation of relays TT1 and TRl to
cause relays SU (Fig. 4) to operate.

If the trunk conductors are reversed
relays TT and TR wvill operate and
operate relay SUR (Fig. 4) which, in
turn, will operate relay RO. The oper-
ation of relay RO closes ground through
interrupter OFL to lamp OFL to give

a flashing visual signal as an indi-
cation that the trunk is reversed.

If the trunk is open lamps T1, T, Rl
and R will remain lighted. If the
trunk 1s crossed with battery or ground
the location of the cross will control
the visual signals received.

If wve assume the trunk is free
from trouble and 1s poled to give a
DELAY DIAL start pulsing signal relays
TT and TR will operate and extinguish
lamps T and R. lamps T1 and Rl will
remain lighted. Although battery and
ground of the same polarity as the
trunk battery and ground is closed by
the operation of relays TT and TR, this
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polarity is reversed by key RS1 (which
is operated when the DELAY DIAL start
pulsing signal 1s expected) to cause
the test circuit to function as described
above for the WINK start pulsing signal.
In other respects the circuit operates
as described above under Paragraph (A)
for two-wire trunks. |

13.014 Trunk Polamity Test

When the TL relay in Pig. 1
operates it closea thru the tip and
ring from the test jack for two-wire
trunks as follows - tip of the test
jJack, thru the VM1l relay normal, thru
the RS1 key normal, thru the TIX1
relay normal, thru RES TST1 relay
operated, thru the TRUNK COMP RRES
keys operated, thru the TL relay oper-
ated, thru the FDP relay operated,

DP relay nomal, PFig. 10, thru the

Rt relay normal, thru the TST repeat
coll, over T lead to supervisory

test figure 4, thru the A RY OPR COMP
RES keys thru the SU and SUR relays
polar supervisory relays, over the R
lead to Fig. 1, thru the TST repeat
coll, thru the Rt relay normal, thrm
the FDP relay operated, thru the L -
relay operated, thru TRUNK COMP RES -
keys operated, thru the TST1 relay
operated, thru the TIX1l relay normal,
thru the RS1 key normsal, thm™u the |
VMl relay normal, to ths ring of the
test jack. This path is traced the
same for four-wvire trunks except that
test jack Tl 1s not used. Ths oper-
ation of relay CI4W closes ths test
circuit thru to the teat set T and R
Jacks which are patched to jacks T and
R on the test and make busy frame.

The polar relays SU and SUR are ar-
ranged reverse to each other.: When
the supervisory relays are connected
across the tip and ring of the trunk,
should the trunk be poled for OFF-
HOOK supervision the SUR relay will
operate as an indication that the
trunk is reversed. The SUR operated
vill operate the RO relay thru the
normal contacts of the SUl. The RO
relay operated, a - will close thrm
the OFL interrupter to flash the OFL
lamp, b - will close a ground to the
No. 5 crossbar interrupter circuit

if 1t 1s provided, ¢ - will close thru
a ground from the PON relay contacts
to the midpoint of the pulse generator
in Fig. 6 to prevent it from pulsing,
d - locks to a ground on the PON relay,
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e - removes the ground from the MF key
to release the MF relay which in turn
releases the MFl relay, and f - opens

a2 circult for operating the SG relay in

Fig. 6 when automatic dlal pulsing is
provided.

15.015 Trunk Test and Start of Pulsing

When the polar supervisory
relays SU and SUR are connected across
the tip and ring of the trunk and the
.trunk 1is poled ON HOOK the SU relay
will operate. The SU relay operates

the SU-1 relay. The SUl relay operated,

a - closes a path from. the SUR relay
for operating the RB relay, b - opens
the operate path of the RO relay, locks
1tself to a ground on the PON relay,

¢ - closes in part a path to operate
the 3G for starting the pulse generator.
When the terminating circuits have
functioned and the sender 1s piecked
the polarity of the trunk is reversed
to OFF BOOK. This nolarity will re-
lease the 8U relay and operate the

SUR relay. The SUR relay will oper-
ate the RB relay. The RB relay oper-
ated, a - locks thru make before
break contacts, to a8 ground on the

PON relay, b - opens in part a path
for the RO relay operation, ¢ - closes
in part a path to operate the 3G re-
lay in Fig. 6, 4 - opens the operate
path of the SUl relay, and e - closes
in part a path for operating the steer-
ing relays. When the MF receiver 1is
ready to recelive MF pulses in the ter-
minating office it signals the terminat-
ing sender wvhich in turn reverses the
polarity to the originating end as a
signal that MF pulses may be send out.
This reversal 1s to ON HOOK and causes
the 2UR relay to release and the SU
relay to reoperate. The SU relay op-
erate will close thru a ground from
its 5 contact thru the 2 contact,

thru the DPL and G0 relays normal,
thru the operated 3U-1 and RB relays,
thru the PS relay normal, thru the DT
key normal 1f it is provided to op-
erate the S8SG relay. The SG relay op-
erated, a ~ locks to a ground on the
PON relay, thru W relay normal vhen
provided and .thru the RO relay normal,
b - closes a ground to start the No. §
Crossbar Interrupter circuit when it
is provided, ¢ - closes thru the SDR
interrupter to flash SDR lamp, @ -

closes thru a ground from the DP re-
lay thru W relay normal to operate
the BD relay in Fig. 1 wvhen automatic
DP is provided, and e - removes the
ground from the midpoint of the pulse
generator to start it pulsing.

13.016 Pulsing and Steering

The steering relays TAN H,
TAN T, TAN U, TH, H, T, U and STA re-
lays in Pig. 8 control the steering
of the pulses for the digits. Steer-
ing relay FDS controls the sending of
the KP pulse for MF pulsing. The
steering relay SS8T control the send-
ing of the 8T pulse for MF pulsing.
The pulse stop P8 relay operates at

‘the end of a train of pulses to stop

the pulses. The pulse generator in
Flg. 6 1s used both for MP pulsing
and automatic DP pulsing. The pulse
generator circuit consists of a tim-
ing relay PG, the pulsing relay P and
a checking relay CKP to work with
netwvorks of resistances, in Fig. 7
for MF pulsing, in Figures 10 and 11
for DP pulsing. The PG is a non-
blased polarized relay and the wind-

ings of the P and CKP relays are connected
in series with its primary winding.

When the PON relay in Pig. 8 oper-

ates 1t provided a ground to the resist-
ance network connected to the pulse
generator circuit. The MF network
will be connected when the MFl relay

1s operated; the IPD and LRD network
when the IPD or LRD relay 1s operated: the
BGD network when the BGD relay is
operated. Each network forms a volt-
age divicder with its intermediate

point being connected thru operated
contacts of the MP circuit or DP

circult relays, thru windings of the

P and CKP relays to the No. 2 ter-

minal of the primary winding of the '

PG relay. This same ground is connec-
ted to one side of the condensers MF

and PG to the armature of the PG re-
lay. When DP pulsing is used only

the PG condenser is connected. When

MFF pulsing is used the MF condenser

is connected in parallel with the PG
concenser thru the operated contacts

of the MFl relay in Pig. 7. The

ground from the PON is also closed

thru the normal contacts of the 8G
relay, operated contacts of the PS8

and RO relays to the 5 terminal of the
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PG relay and the 3 contact of the PG
relay also to the 300 ohm battery.

The 1, 3 and 5 terminals of the PG
relay are strapped together. VWhen

the PON relay operates and puts the
ground on, current will flow in the
primary winding to cause the PG relay
to close 1ts 4 and 7 contacts and this

same current flowing thru the P and
CKP relays will cause them to operate
and close their 2 and 5 contacts.

when the ground 1a removed from the
midpoint of the PG relay (1, 2 &5
terminals) by the operation of the SG
relay, allowing the 500 ohm battery

to become effective, the current in
the primary winding of the PG relay
will be reversed and tend to operate
the armature towards the 3 contacts

of the PG relay. The condensers will
start to charge at the same time the
ground 1s removed from the 1 terminal
of the PG relay. Initially the charg-
ing current makes the secondary winding
the more powerful, holding the arma-
ture on the 4 contact but as the charge
builds up on the condensers the cur-
rent thru the secondary winding diminishes
and consequently its magnetic effect
diminishes until the primary winding
becomes more effective and the arma-
ture operates to the 3 contact. This
c&uses the ground to the armature to
be connected thru the 3 contact to

the 300 ohm battery. The currents in
both windings again reverse and cause
the armature to move to the # contact
after a delay due to the condenser
discharge current in the secondary
vinding. This actionon the PG relay
continues as long as the ground to

the 1, 3, and 5 terminals of the PG

is removed. The P and CKP relays

- follow the PG relay primary winding
current reversals and thus generate
pulses. The pulse generator generates
approximately 60 millisecond pulses
wvith the MF network except the KP
pulse which is about 100 milliseconds
due to a 2700 ohm resistance being ’
connected into the MF network when the
FDS relay is operated. When the LPD
& LRD network or when the BGD network
is connected to the pulse generator,
the pulse generator pulses 10 p.p.s.

When the SU relay operates the
second time for the WINK start pulsing
signal it operates the 3G relay. The
3G relay operated, a - removes the
ground from the midpoint of the pulse
generator PG relay and PG relay starts
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to tinie the pulses, b - closes a path

- to flash the SDR lamp, ¢ - operates

the BD relay, d - supplies a ground to
the No. 5 crossbar ianterrupter circuit
vhen it is provided and e - closes 1in
part a path to operate the RO relay

if the trunk should be reversed after
pulsing has started. The P relay, a
slave relay of the pulse generator PG
relay which has been on its front
contacts, moves to the back contact
vhen the ground is taken off the midpoint
of the PG relay. This closes thru

a path to operate the PGA relay which
in turn operates the FD81 relay to

send the KP pulse frequencles to the
terminating sender and at the same

time it operates the next steering
relay. The operate path of the next
steering is ground from the operated
PON relay, thru the normal steering
relays, thru the locking contact of

the FDS relay, over ASR lead, to Fig. &4,
thru the operated RB relay, over ASR
lead to Pig. 7, thr»u the operated
contacts of the PGA relay, over ASR
lead to Fig. 8, thru operated contacts
of the FDS relay, thru the normal con-
tacts of 8SD- relays (the 8SK- relay will
be nxmal 1if the register key is not
depressed), thru the operated contacts
of the SK- relays (the SK- relay will
be operated for the register key de-
pressed) thru the steering relay to
battery. Then the PG has times for

the KP pulse it moves toward its front -
contact and the P relay operates. The
P relay operated will release the PGA
relay and cause the FDS relay to re-
lease. When the P relay again re- |
leases it operates the PGA relay which -
operates one of the CO to C9 pulse re-
lays (Fig. 9) depending on which regis-
ter key is operated. The circuit to
operate the C- relay is ground from the
operated contacts of the PGA relay
over the PC lead to Fig. 6, thru the op-
erated SG relay, over PC lead to |
Fig. 8, thru the normal FDS relay,

thru any steering relay that is
normal, thru the operated steering
relay, thru the operated register
key to the C- relay for the key de-
pressed, thru the C. relay to battery.
The CO to C9 pulse relay that operates
closes thru the frequencies for its
number to the terminating sender. The.

‘PGA operates and releases, operating

a pulse relay for each digit depressed and
advancing the steering circuit until the
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operation of the SST relay in the steering
circuit when the ST pulse will be sent out
to the terminating sender. When the ST
pulse has been sent out and the PS relay
operates, a ground will be put on the mid-
point of the PG relay to stop its pulsing,
a ground will keep the SDR lamp lighted
steadily, the MF relay will release .in turn
releasing the uFl relay and the TSUP lamp
will be closed thru to the SU relay contacts
for flashing. -

13.017 Reorder During MF Pulsing

Should the MF terminating sender go
to reorder before the U steering relay
operates during pulsing it will reverse the
polarity of the trunk and release the SU
relay and operate the SUR relay. If a
four-wire trunk is under test this reversal
'1s repeated by relays TT1l and TRl or TT
and TR, Otherwise the circuit operation
remains unchanged. The SUR relay operating
will operate the RO relay. The circuit to
operate the RO is ground from the SUR relay
operated, thru the DFL relay normal, thru
the GO relay normal, RO lead to Fig. 7,
thru the MF relay operated, over RO lead to
Fig. 6 thru the SG relay operated over 0
lead to Fig. 8 thru U and STA relsys nor-

. mal, over ROP lead to Fig. 4, thru RO re-
lay winding to battery. The RO relay oper-
ated, a - closes a ground from the PON
relay to the midpoint of the pulse generator
to stop pulsing, b - closes a path from the
OFL interrupter to flash the OFL lamp, ¢ -
closes a ground to the No. 5 crossbar in-
terrupter circuit when it is provided, d -
locks to a ground on the PON contacts
operated, e - releases the MF relay in

Fig. 7, and £ - opens the SG relay locking
path.

13.04 DELAY DIAL Start Pulsing Signal
13,021 Preparation

The preparation for testing MF
pulsing trunks arranged for DELAY LIAL
start pulsing signal is the same as
described in paragraph 13,011 for WINK
start pulsing signal except that the DPL
key is operated. The DELAY DIAL signal is
where the trunk 1s picked OFF-HQOOK called
subscriber supervision. The trunk circuit
functions the terminating circuits to pick
a terminating sender which awaits a signal
from the MF receiver that it is ready to
receive puleses. When the senderreceives
the signal that the MF receiver is ready,
it reverses the battery and ground to the
originating end as a signal to start
Pulsing ®

Trunk Polarity Test

13.022 The polarity test of the trunk

| is made the same as described in
paragraph 13.0l1,. With the DELAY DIAL
start pulsing signal however the operation

on the DPL key arranges the circuit to
operate the SUR relay if the trunk is
poled ON-HOOK when picked. The SUR relay
operated performs the same functions as
described in paragraph 13.014.

13.023 Trunk Test and Start of Pulsing

When the polar supervisory relays
SU and SUR are connected across the tip
and ring of the trunk and the trunk is
poled OFF-HOOK with the DPL key opsrated
for DELAY DIAL start pulsing signal the
SU relay will operate. The SU relays will
operate the SUl relay. The SUl relay
will perform the same functions as des-
cribed in paragraph 13.015. When the ter-
minating end is ready to receive MF pulses
the polarity of the trunk will be reversed.
When the polarity is reversed the SU relay
will release and the SUR relay will operate.
The SUR relay operated operates the RB
relay which, a - lock thru its make before
break contacts, b - opens in part the RO
relay psth, ¢ - closes in the path to op-
erate the 5G relay in Fig. 6, d - opens
the operate path of the SU-1 relay and
e - closes in part a path for operating
the steering relays. The SG relay in
Fig. 6 operates from ground on the op-
erated SUR relay contacts, thru the |
DPL relay operated, thru the SU-1 relay
operated, thru the RB relay operated,
over SG lead to Fig. 8, thru the PS relay
normal, over SG lead to Fig. 10 if it is
provided, thru the DT key normal over SCO
lead to Fig. 6, thru the SG relay winding
to battery. Tﬂe SG relay operated will
perform the same functions as described

" in paragraph 13,015,

13.024 Pulsing and Steering

Same as described in paragraph
13,016 with the exception that the SUR
relay operates the SG relay in Fig, 6 to
start pulsing.

13.025 Reorder During MF Pulsing

- Should the MF terminating sender
go to reorder before the U steering relay
operates during pulsing it will reverse
the polarity of the trumnk and release
the SUR relay and operate the SU relay,
If a four-wire trunk is under test this
reversal is repeated by relays TT1 and
TR1 or TT and TR. Otherwise the circuit
operation remains unchanged., The SU
relay will close a ground to operate the
RO relay thru the DPL relay operated,
over the RO lead to Fig. 7, thru the MF
relay operated, over RO lead to Fig, 6
thru the SG reiay operated, over the R6
lead to Fig. 8 thru U and §TA relays
normal, over ROP lead to Fig. 4, thru RO .
relay winding to battery. The functiona
of the RO relay are the same as described -
in paragraph 13.017. /-
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1. TESTING DIA;’PULSING TRUNK
1,.,01 GO Start Pulsing Signal
- 14.011 Preparation

When testing trunks which require

ster~-by~step loop dial pulses to prime
the terminzating end, this circuit is arrang-
ed to send step-by-step loop dial pulses,
step-by~-step loop resistance pulses and
step-by~-step battery and ground loop pulses.,
The LPD key in Fig. 10 is operated for loop
dial pulses, IRD key in Fig. ll is operated
for loop resistance pulses or the BGD key
in Fig. 11 is operated for battery and
ground loop pulses. Operate the GO key.
when a community dial office is included in
the connection operate the S-G0O key. This
key provides means for absorbing a STOP-GO
signal after pulsing has started. The
number to be called is depressed on the
Register Keys in Fig. 2. The required
TRUNK CCsP RES keys in Fig. 1 and the re-
quired A RV OPR COMP RES keys in Fig. 4 are
operated. The DP key in Fig. 10 is operat-
ed. The test circuit test Jjack is then

tched to the trunk test jack, the TST1
ﬁiy operated and the busy test is made as
described in paragraph 6.01 and 6.02. When
the trunk is idle a ground is put on the
ST lead to Fig. 10. When the LPD key is
operated it operates the LPD relay. The
ng relay operated, a - closes thru the :
LPD and LRD resistance network to the pulse
generator in Fig. 6 for pulsing step-by-
step loop pulses, b - closes thru the LPD
contact protection to protect the pulsing
contacts of the P relay in Fig. 6 and ¢ -
closes thru the pulsing contacts of the
P relay into the T and R. When the LRD
key is operated it operates the LRD relay.
The LRD relay operated, a - closes thru
the LPD and 1LRD resistance network to the
pulse generator in Fig. 6 for pulsing
step-by-step loop resistance pulses, b -
closes thru the 14,81 ohms resistance into
the R lead and ¢ - closes thru the LRD con-
tact protection to protect the pulsing con-
tacts of the P relay. When the BGD key is
operated it operates the BGD relay. The
BGD relay operated, a - closes thru the
BGD resistance network to the pulse genera-
tor in Fig. 6 for pulsing step-by-step loop
battery and ground pulses and b - closes the
PLS relay thru the 2 and 5 contacts of the
P relay operated to a ground on the BGD
relay operated. The PLS relay operated,
a - closes thru the short circuit bridge
thru the ON relay contzcts across the Tip
and Ring, and opens the operate path of the
ON relay. When the GO key is operated it
operates the GO relay. The GO relay opera-
ted, a - operates the SU-1 relay b - closes
a path to operate the RO relay if the SU
relay operates and ¢ - closes a path to
operate the RB relay when the SUR relay

operates. The TST1l key operates the BHl
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relay and closes a ground to operate the -
BH]1 relay in the busy test circuit. The
IST1l relay operated, a ~ closes thru the
Tip and Ring to the test circuit and b -
closes thru the ST lead from the busy test
circuit., When the DP key is operated it
operates the DP relay. The DP relay op-
erated, a - operates the DPl relay, b -
closes thru the ST lead from Fig. 1, to
Fig. 8 for operating-the PON relay ¢ -
opens the T and R lead from Fig. 1 and ’
closes thru the pulsing contacts for loop
pulsing, 4 - closes thru a path for op-

erating the SG relay in Fig. 6 for pulsing )
delayed closure time and e - closes a cir-

cuit to omit the SST steering relay. The
3-G0 key operated connected the SK1 and
SK2 relays in the circuit to absorb a
STOP=-GO signal after pulsing has started.
The DPl relay operated, a - provides grounds .
to the LPD, LRD and BGD keys to operate

their respective relays, b - closes a
ground thru the W relay normal to operate
the BD relay in Fig. 1, ¢ - closes locking
ground to the SK1 and K2 relays, d -
closes ground to the pulse generator in
Fige 6, e ~ closes off normal ground to
the pulsing relays. When the busy test
circuit has functioned and the trunk be-
comes idle a ground is put on the ST lead.
The ground on the ST lead will operate the
PON relay in Fig. 8. The PON relay opera-
ted, a - operates the FDP relay in Fig. 1
to remove the momentary open check feature
during pulsing, b - closed a ground to the
pulse generator circuit to operate the PG
relay in its release direction closing the
4 and 7 contacts, ¢ - closed a ground to
operate the FDS relay, d - closed a ground
for locking the RO, 36-1, RB and SG relaysy
and e - provides ground to operate the SG
relay thru the FDS relay operated for
pulsing the delayed closure time. The FDS
relay operated, a - opens the path to op-
erate the RO relay, b - closes its locking
iround for operating the next steering re-
ay, ¢ - closes thru a path to operate the
SG relay for delayed closure time, 4 -
closes a path to operate the FDS1 relay.
The FDS]1 relay operated controls the de-
layed closure time. The delayed closure
time is provided to allow time for the
trunk circuit to restore to normal from

the previous call, When delayed closure
time has been completed the circuit goes
into interdigital time and stops during
this period to wait for the start pulsing
signal from the terminating end.
Trunks are arranged for GO start pulsing
signal when they transmit a start pulsing
signal to the test circuit immediately
upon seizure. When the test circuit re- v
ceives the proper - start pulsing signal
it completes interdigital time and pulses
the first digit. Each successive digit
is pulsed, for the keys depressed, with

-timing for interdigital time between dig-

its. When the S-GO key is operated the
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test circuit will accept one reversal of in series with the trunk A relay for trunk
polarity from the terminating end. Should teste This circuit is Tip of the test
a second reversal be received the OFL lamp Jack, thru VMl relay normal, RSl key nor-
will flash. When the S-CO is normal the mal, TLK1l and TST1 relays normal, thru
circuit is arranged to operate the RO’ relay TRUNK COMP RES keys operated, TL relay

and flash the OFL lamp should the terminat- operated, FDP relay operated, over T lead
ing end reverse the polarity of the trunk to Fig. 10, thru DP relay operated, thru
after pulsing has started. LPD, LRD or BGD relays operated, over PA

lead to Fig. 6, thru operated P relay

144012 Delayed Closure Time contacts, over PO lead to Fig. 10, thru
LPD, LRD or BGD relays Operated, thru the
wWhen the FDS relay operates it DP relay operated over T1 lead to Fig. 1,
closes a path to operate the SG relay to thru Rt relay normal, thru re at coil
start delayed closure time. The path to IST, over T lead to ﬁig. by t A RY
: operate the SG relay is ground from the OPR COiP RES keys operated, thru the polar
PON relay operated, over the DCT lead to supervisory SU and SUR relays, over R lezd
Fige L4, thru the RO relay normal, overthe to Fig, 1, thru TST repeat cbil thru R+
DCT lead to Fig. 10, thru the W relay relay normal, thrufP and TL reiays op-
normal, over the DCT lead to Fig. 8, thru erated, thru TRUNK COMP RES keys operated,
the FDS relay operated, over DCT1l lead to thru T8T1 and TLK]l relays operated, thru
Fige 10, thru the DP relay operated, over RS1 key normal, thru VMl relay operated
SGU lead vto Fig. 6, thru SG relay winding 1o Ring of test jack. Since the GO key
to battery. The operation of relay SG 1s operated the start pulsing signal will
removes the ground from the midpoint of the be the operation of the SUR relay. The
pulse generator PG relay which causes it SUR relay operated will close a ground
to start pulsing. The P relay will also to operate the SG relay, thru re ays DPL
pulse but no dial pulses will be sent out normal, GO operated, SUi operated, RB
on the trunk until the TL relay in Fig, 1 operated, PS normal and DT key normal,
is operated. The CKP relay will operate When testing trunks with dial tone and .
and r elease the control relays for the GO start of pulsing signal, the DT key is
delayed closure time counting the pulse on operated, before the TST1 key, at the -
the LC, LD and LE, and Pl to P5 relays, start of test. This key opens the circuit
When the P5 relay operates the ground from to the SG relay to prevent the completion.
the FDS relay opeated is extended to the of delay loop closure timing., When dial
- SPl relay winding. The SP1 relay does not tone is heard, using the associated
operate at this time as a ground from the telephone circuit, the DT key is restored
3 contact of the CKP relay is connected - to normal to permit the SG relay to op-
to the outer winding. When the CKP relay erate. The SG relay will remove the
operates it removes ground from its 3 con- ground from the midpoint of the pulse
tacts and the SPl relay operates. generator PG relay and start to complete
the delayed closure time which goes into
144013 Trunk Test and Completion of interdigital time. The release of the
Timing CKP relay operates the SP2 relay thru the

operated contacts of the SP2 relay. The
SPZ2 relay operated will, a - hold the N
L SPl relay operated to the ground on the
opeating the SPZ relay, b - close a CKP relay contacts, b - release the op-

circuit to operate, the W relay and hold erated counting reiays LC to LE and Pg :

4 relay non-operate, ¢ - operate the TL to P5, When the CKP '
relay in Fig., 1 and d - closes a short

When the SPl relay operates
it will, a - prepare a circuit for

relay again operates

to remove the ground from its 3 contact.
circuit around the P relay contacts. The the SPl and SP% relays release. The o
W relay operating will a - hold operated release of the SPl relay causes the Z ree.
thru WR relay normal contacts, b - close - lay to operate. The 2Z relay operated
thru a path for advancing the steering will, a = close thru a path for the WR .

relays when the Z relcy operates, ¢ - to operate when the SPFl relay will again
close an additional short circuit around operate during interdigital time, b -
the P relay contacts, d - release the BD close thru a ground to operate the SPl .
relay to remove the short circuit from relay when the P3 relay operates to stop
around the repeat coil and the polar interdigital time, ¢ - closes.a circuit

supervisory relays, e - open the operate | to operate the next steering, and d -
path of the SG relay thru the FUS relay to release the FDS1 relay. Wwhen the CKP

) release the SG relay and stop the pulse has operated and released to count the
generator, and f - close the path from the number of .pulses for-thg-intardigital. N
supervisory relay contacts to the RO time on the IC to LE and Pl to Pa_ralays%¥ii
relay (the RO will operate if a reversal is the SP1 relay operates when the CKP is . -
encountered when the W relay is operated). operated after the P3 is operated. The . -
When the TL relay operates it closes thru SPl operated will close a circuit thru
the T & R from the trunk to the test cir-. the Zfralay.opgratedﬁpofgp.riggfthplha'.ih.

cuit. The polar supervisory rglayg;a:i_ng relﬁ?@J;Thﬁ%HR rQlBYTﬂil};cﬂuﬂ&;thﬂ.ﬂ?wnwﬁ:

Page 37°°




CD-95476-01 - ISSUE 7-B

relay to release and provides an additional
locking ground for the SG relay. The W
relay released will provide a locking
ground for the SG relay and close a path
to operate the BD relay and release (FDS)
relay. The BD relay operated will short
circuit the polar supervisory relays SU
and SUR also the repeat coil. The next
release of the CKP relay will operate the
SP2 relzay which will release the operated
counting relays and hold the SP2 operated
to the ground on the CKP contacts. When
the CKP operates the SPl and SPZ2 relays
will release. The SPl relay releasing
will release the WR and Z relays. The &

relay released will close a ground thru the:

operated steering relay, and operated
register key to operate one of the O to 9
relays. The O to 9 relay operated will
close thru a ground to the Pl to P6 relays
to stop the pulsing when the proper number
of pulses have been sent for the digit
depressed. The WR relay released will re-
move & locking ground to the SG relay.

]J-boOlh. | Pulsing

+ When the SPl relay release it
also removes the short circuit around
the P relay contact which are operated
at this time. With the P relay operated
the T is closed thru to the Tl and the
BD relay operated short circuits the re-
peat coil and the polar supervisory relay
SU and SUR for pulsing of the digits
causing the polar relay operated to re-
lease. When the PG relay reverses the
current the P and CKP relays will open
their 2 and 5 contacts. The P relay opens
the loop for the first open period of the
digit and thp CKP contact functions the
counting relays. The PG relay will con-
tinue to pulse, reversing the current
until the comblnation of P- relays is
reached which connects the ground from
the O to 9 relay operated thru the P
relays to the inner winding of the SP1

relay. The und from the CKP relay
contacts will prevent the SPl relay op-
erating, When the CKP operates to its

2 contacts and removes ¢ round from its
3 contact the SPl relay will operate. The
SP1 operated will cause the W relay to
operate. Both the SPl and the W relay
will short circuit the contacts of the P
relay to prevent further pulsing of this
relay from be effective on the loop.
The W relay will also release the BD relay
which will remove the short circuit from
the repeat coil and the polar supervisory
relays will check the polarity of the
trunk during the period that the W relay
is operated. The SPl relay initiall

closes the short circuit around the P re-

lay contacts at the beginning of the in-
terdigital interval and opens it at the
end o? the interdigital interval, while
the W relay maintains the closure when
the SP1 releases during the interdigital
interval, Ths P relay operates to its 2
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contact with the CKP relay and recloses

the loop for the last pulse of the digit.
Since the WR relay is normal and the W
relay is operated the locking grounds for
the SG relay will be removed ana the SG
relay will release since the polar supervie
sory relay will be normal. When the BD
relay removes the short circuit from around
the polar relays they are again in the T
and R circuit and if the proper polarity is
still on the trunk the polar supervisory
relay will operate and reoperate the SG
relay. The SG relay operated will remove
the ground from the midpoint of the PG
relay and cause it to start pulsing again.
The PG will pulse the interdigital time to
completion as previously described in para=
graph 14.013 and then pulse out the next
train of pulses for the next digit under

control of the CKP and P relays as previous-

ly described. When all the digits have
been pulsed and the steering relay PS 1is
operated it will, a - release the FDP relay
in Fig. 1 and close thru the momentary
open check, b - release the DP relay in
Fig. 10, ¢ = close thru the TSUP lamp for
supervision, d - close thru a ground to
keep the SDR lamp lighted steadily, e -
put a ground to the midpoint of the pulse
generator to stop it from pulsing and f-
open the operate path of the SG relay. The
DP relay released, a - releases the DPl
relay, b - opens the ST lead from Fig. 1,

¢ - removes the pulsing contacts from the
fundamental circuit, 4 - closes thru the
STA and SST steering relays back to operate
after the U digit operates and e - opens
the path to operate the SG relay for de-
layed closure time. The DPl relay re-
leased, a - releases the LPD, LRD or BGD
relay, b - releases the BD relay, ¢ -
removes the ground to the contacts of the
CKP relay in Fig. 6 for operating the
pulsing relays, d - releases the pulsing
relays locked operated, and e - opens the
path of the pulse generator PG, P and CKP
relays to the LPD and LRD or B&D resistance
network. The BD relay released removes
the short circuit from around the repeat
coil and the polar supervisory relays.

The LPD, LRD or BGD relay released opens
the pulsing path, and disconnects the LPD
and LRD or BGD resistance network from the
pulse generators. |

14.015 Trunk Polarity Test After Delayed
Closure Time

When the test circuit has completed
delayed closure time and goes into the
interdigital timing period, the pulse
gensrator stops pulsing and the polar
supervisory relays are connected into the
fundamental circuit to make a polarity
check of the trunk, Should the trunk be
OFF HOOK with the GO relsay operated the
SU relay will operate and in turn opera-

ting the RO relay. The RO relay operated
perform theysame functionsyAspge-

scribed in paragraph 13.0l), exgcept that

:
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the DP relay will be released instead of
the MF.

144016 Trunk Polarity Test Between Digits-
After Pulsing Has Started

When pulsing has started and the
BD relay releases during interdigital
time to remove the short circuit from.
around the TST repeat coil and the polar
supervisory relay a check is made of the
polarity of the trunk. An OFF HOUOK
polarity of the trunk will operate the
SU relay. With the S-GO key normal, the
SU relay will close a ground to operate
the RO relay to flash the OFL lamp and
perform the functions described in para-
graph 13.01lL except that the DP relay will
be released instead of the MF relay; with
the S=-GO key operated, the SU relay opera-
ted will operate the éKl which lights the
OFL lamp. When the trunk'is reversed to
ON HOOK the SK2 relay will operate, the
SU relay will release and the SUR relay
will operate., The SUR relay operate will
close a ground to operate the SG relay to
continue interdigital and pulse out the
rest of* the digits, Should another COFF
HOUK condition be encountered before the
U steering relay is operated the SU relay
will operate to close a ground to operate
the RO relay and flash the OFL lamp,

14,02 DELAY DIAL Start Pulsing Signal

14.021 Preparation

The preparation will be the same
as described in paragraph 14,011 except
that the DPL key will be operated instead
of the GO Key for the DELAY DIAL start
pulsing signal., The DPL key operated
operates the DPL relay.. The DPL relay
operated, a - closes a path to operate the
SU-1 relay when the SU relay operates, b =
closes a path to operate the RO relay if
the SU relay operates after pulsing has
started and ¢ - closes a path to operate
the TSUP lamp when the 3 and 5 contacts of
the SU relay are closed.

14,022 Delayed Closure Time

The circuit functions the same as
described in paragraph 14.012,
14,023 Trunk Test and Completion of
Timing

The circuit functions the same as
described in paragraph 14.013 except that
with the DPL relay operated, the SUR

relay operated will close a grﬁund'fol
operate the SG relay to complete timing.

The circuit functinns the ssme as
described in paragraph 14.,01i. -

14.025 Trunk Polarity Test After Delaysad
Closure Time

The circuit functions the same as
described in paragraph 14.015 except that
the DPL key is operated for DELAY DIAL.
The DPL key operated the DPL relay, The
DPL relay operated arranges the polar
supervisory relays so that if the trunk is
ON HOOK after delayed closure time the SUR
relay will operate and in turn nperate the
RO relay to flash the OFL lamp., The RO
relay operated will perform the same funce
tions as outlined in garagraph 13.014
except that the DP relay will be released
instead of t he MF relay,

14,026 Trunk Polarity Test Between Digits

The circuit will function the
same as described in paragreph 14.016.

14.03 WINK Start Pulsing Signal
14.031 Preparation

. The preparation will be the
same as described in paragraph 14.011
except that the GO and DPL keys will bYe
normal. The GO and DPL keys normal arrange
the polar supervisory relays SU and SUR
for a WINK start pulsing signal,

14.032 Delayed Closure Time

The circuit functions the same
as described in paragraph 14.012,.

14.033 Trunk Test and Completinn of
Timing

The circuit functions the same as
deséribed in paragraph 14.013 except that
with the GO and DPL relays normal when the
SU relay operates the second time for the

 WINK.

14,034 Pulsing

The circuit functions the same as
described in paragraph 14.014.
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14,035 Trunk Polarity Test After Delayed
Closure Time

The circuit functions the same as
described in paragraph 14.015 except the
GO and DPL relays normal arrange the polar
supervisory relays so that if the trunk
is OFF HOOK after delayed closure time the
SU relay will operate and in turn operate
the RO relay to flash the OFL lamp. The
RO relay operated will perform the same
functinns as described in paragraph 13.014
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except that the DP relay will be released
instead of the MF relay.

14,036 Trunk Polarity Test Between Digits

The circuit will function the same
as described in paragraph 14.016 except
that if the trunk 1s OFF HOOK during inter-
digital time the SUR relay will operate.
The SUR relay operated will operate the
RO relay.




