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EXPLANATION
OF
TRUNK CIRCUIT
ONE WAY OUTGOING FROM SX
INTERTOLL SWITCHTRAIN OR
TOLL SWBD.-ARRANGED FOR

LOOP-OR BAT. & GRD. OUTPULSING

H-610075-4A

FEAIURE§

Provides service from simplex dialing Intertoll

‘Selectors to a loop dial cirenit.

-Prov1des optional access from type 20, 30, or 31

Toll Switchboard

Provides loop or battery and ground'outpulsing.

M

et RRAE e

SR

Converts 1oop reverse battery supervision to fourth w1xe
supervi31on and Toll Switchboard supervision.

”rov1des pulse shift’ fac111ties on Toll Switchboard.

.ﬁfbﬁideévidle line terﬁinatipn.

6ptional 2DB fixed pad'fér VNL operation.

P:0v1des.repeat col1 transmission bridge.
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E-610075-4A

TOTAL

¥ - AUTOMATIC ELECTRIC COMPANY -
NORTHLAKE, ILL., U.8.A.0 GENOA,ILL., U.8.A.0) WAUKESHA, wiscC.,u.8.A0

(1)

&),

(k)

(1)

(2=

- 00

Arranged for busy or idle indicating control tb
Toll Switchboard.

Accessed from absence-of-ground or battery searching
Selectors. :

Provides ATB, PC and 0S leads.
Provides test jack and pulse test facilities.

CIRCUIT OPERATION

OUTGOING FROM SX INTERTOLL SEL BKS {"$' WRG is

provided - see TABLE A on H—610¢'75~A}
1.01 Seizure

Absence of ground or resistance (#2G) battery or lead
C (see NCTE 54 on H-610075-A) marks this circuit idle
to precedisg equipment. When seized, ground is
received via lead C and Simplex growmd is reéceived
via leads +LINE and -LIHE, repeat coil RC,

and  resigtors R, R8 and R9, clesing #31A. Relay

A operates, cleses #1H and cemmects resistor R10
("C"WRG & APF) and #1b ("'t" &PP) ("R™ strap)- or

#1D ("A" APP) and resistor R5 in series with one
gection of repeat coil RC ("'X" WRG or "Y" WRG & APP)
acrose leads +5W OR +TRK and -SW OR ~TRK, closing

#1p (A" APP or "C" APP) and the loop to the succeed--
ing switch. Relay H operates, closes #2D and F.via
diode CRY grounds leads C-SW and 88, via diede CR3. removes
resistance (#2G) battery from lead ¢, conneéts resistance
#2H, ground to lead C, short circuiting #2H, discommects

E-610075-A
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the idle line terwmination ("I" strap - see NOTE 76 on
H-610075-A) from across leads +SW OR TRK and -SW  OR
~“TRK, and commects the pre-energizing circuit to #2A -
(see NOTE 55 on H~610075-A;. Relay F operates, 3and
removes ground from lead ATB for a possible all-trunks-
busy registration. Relay D does not operate since jits
windings are energized in magnetic opposition.

1.02 Pulse Repeatigg (Operated: Relays A, F and H)

Relay A follows the simplex ground pulses via 1eads‘+LIﬁE

"and -LINE and, when at normal, closes E, and discomnects-

resistor R10 ("'C" WRG & APP) and #1b ("C" APP) ('R'" strap)
or #1D (VA" APP) and resistor R5 in series with one Section
of repeat coil RC ("X" WRG or "Y' WRG & APP) from across
leads +SW OR +TRK and -SW OR -TRK, opening #1D ("A" APP -
or "C" APP) and the loop to the succeediygz switch. BRelay
E operates on the first pulse, aud closcs #1G. Relay .’

G operates and conmnects the line termination acress leads
4LIRE and -LINE, At the end of each pulse, A re-operates,
opens E, and connects resistance (resistor R2 and possibly
resistor Rl) ground and resistance (resistor R4 and
possibly resistor R3) battery (™" WBG) or the loop resis-
tance (resistor R24; X" WG or *Y" WRG & APP) (see NOTE.
52 on H=-610075-A) to leads -8%W OR -TRK and +8W OR +TRK for
ground and battery or leep pulsing respectively. Relay-

E remains operated during pulsing due to its slew-te=
release charaeteristies. o -

At the end of each digit, E restores after its slow-to-
release interval, opens #lG, and remgves resistance
(resistor R2 and possibly resistor R1) ground and re~
sistance (resistor R4 and pessibly resistor R3) battery
("Y" WRG) from leads ~SW OR ~TRK and 18W or +IRK,
respectively. Relay G restores, disconnects the line
termination from across leads +LINE and -LINE, dig-’
connects. the leop resisteice (resigtor R24; "X WBG or

N WRG & APP) from across leads $8W OR #TRK and -8W OR

~TRK, and commects resistor R10 ("C" WRG & APPY amd WD
('c' APP) ("R™ strav) ox #1D (VA" APP) and resistor B
in geries with ome Section of repeat coil RC, clesinmg #1D
(A" APP or "C" APP) amd the loop to the sueceeding #witch,

1.03 & (Operated: Relays A, F-and,ﬂi‘

'vwﬁen the called paft answers; battery polarity via lgéds
+8W ORHITBK and -5W OR ~TRK is reversed. Relay D c¢perates

(windings energized aiding), and transfers lead EC fwem: .
lead EC~8W (when reguired) to gréund foe answer supervision.
Coaversation may now take place, _ '

S P T T R S T T s AL
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1.04.2 Callin

1.04 Release (Operated: Relays A, F, D and ¥)

104.1 Called Party Disconnects First

When the called party dlsconnects first, battery polarlty

is returned to normal via leads “SW OR +TRK and -SW OR
-TRK. Relay D restores (windings energized in.opposition)
and transfers lead EC from ground to lead EC-SW (when
required) for discommect supervision, o

When the calling party disconnects, #1A is opened. Relay
A restores, closes E, and discomnects resistor R10 :
("'C" WRG & APP) and #1p ("c" APP) ("R" strap) or #1D
("A" APP) and resistor R5 in series with repeat coil BC
("X" WRG or “Y" WRG & APP) from across leads +SW OR

‘and -SW OR -TRK, opening #1D and the locp to the succeeding

switch, Remﬁva] of ground from lead C coens relay H.
Relay E operates, and closes #1G. Relay G operates. and

" connects the line termination across leads +LINE and

-LINE. Relay ¥ restores, opens E and #2D, discomnects the
pre~energizing circuit from #24, grounds leads C and.

PCl, removes ground from lead C-SW (wnen required) and
connects the idle line termination ("I" strap - see NOTE
76 on H-§10075-A) across leads 4SW OR +TRK and -SW OR -TRK
After its slow-te-release imterval, E restores, and
opens #1G. Relay G restores, opens F; remsves grouad
fromileads 08 and PC1, and discomects the linme ter-

“mination from acreoss ieads +LINE and -LINE. After its
slow-to-release interval, F restoves, grounds lead Ais

removes groumd from lead C, and commects resgistance
(#2G) battery to lead C (see ROTE 54 on H-610075-4) to
mark this circult idle. The circult is now at normal

: s*onnects F1r§

Part:

When the caillng party dicconnects first, #14 is epaned.
Relay A restores, discomnects #1B ("C" APP) ("R" ‘strep) .
and resistor RIS (UC'' WRG & APP) oxr #1D ('W" ArP)
resister R5 in series with repeat eoil &C ("X" WRG or "y"
WRGC & APP), mng #1D and the loop to the- mmdm
switch, and ’ Y] #IG Rela;r G operates, rm oot

+LINE and -LIRE. Ralay B rmins aperam via *ﬁts #2_
w'nding, Remowal of ground from lead € opeqs ! 1‘ i
Relay H regtored a¥ iescriqu in Sectiom 1.4

resgores and cemmects leed EC to lead EC-SW (m requized).
Following restefatiom is the same as that described in o
section H4.1. .




T

E- 61007.-A

'2-02 Pulse

» 0 OUTGOING FROM TOLL SWITCHBOARD (FIG 54 is provided-
see TABLE A on H-610075-A D )

2.0l Seizure

When seized, resistance battery znd ground are received .
via leads S ard K respectively, closing #2S.via diode CR2.
Relay S operates and closes 81. Relay '8Y @perated, closes
JCA, removes ground from leads T, and disconnects the
bias.ng network from leads R (see NOTE 58 on H-610075-4).
Relay JCA operates, closes JC, and grounds lead BL. =
Relay JC operates, lécks, cleses #lA via resistors R9

and R12, comnects low resistance (#1S) ground to leads 8,

closing #18, connects the biasing network to #14 (see.
NOTE 58 on H-610075-&), and comnects recistors R7 and -
R8, and one Section of repeat coil RC in series across
leads T and R. Relay A operates and the following
operation is similar. te that described in Szction 1.1
except that when F operates, it also comnects resist{ance
(resistor R13) battery to lead SBL. . R

(Operated: Relays A, F, H, S, S1,
JCA and S i .

‘As the dial at the Operator's Position is rotated off-

normal, resistance battery is removed from lead S, opening
#1 and #25. Relay 8 resteres, opems 81, and removes
low resistance (#1§) ground from lead 8. Relay 81 re-=’

_stores,discemnects resistors RJ and B8 in series with one

Section of repeat coil RC frem across leads T and R, and

transfers #1A from groumd at $1 to ground via the dial im-
pulse springs amd leads T and R. Relay A follews the

dial pulses and the following eperation is similar to that
described in Scction 1.2 except that when G operates, the

line terminatien is not comnected across leads +LINE and -

~LINE (FROM SX INTERTOLL SEL BEEY.

After the last pulse af.eaaﬁ digit, resistance battery is

“again receive#l via lead 8, closing #28; and A reoperates

as described in Section 1.2. Relay 5 re-operaies, closes
S1, and connects low resistance (#18) groumd to lead £,

cleosing #18. Relay S1 re-operates, tramsfers ; 1A from

ground at the dial impulse springs to gfound at Sl, and
connects resistors R7 and RS gnd one Section of repeat
csil BC in series acress leads T and R. -
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._2.03 Answer Supervision (Operated: Relays A, F, H, S,

. ST, JCA, and JC)

When the called party answers, battery polarity via leads
+SW OR +TRK and -SW OR -TRK is reversed. Relay D operates
(windings energized aiding), tranasfers lead EC from lead
EC-SW (when required) to ground, opens #1S, and removes
low resistance (#18) ground from lead § for answer super—:
vision. Corversation may mnowtake place. '

2.04 Release (Operated: Relays A, F, D, H, S. S1,
JCA and JC) T

. The release of this circuit is uader the contrcl of the

Toll Operator. -When the called party discomnects, battery
polarity is returned to normal via leads +5W OR +TRK and
-SW OR -TRK. = Relay D restores {winding: energized in
opposition), transfers lead EC from grcund co lead EC-SW
(when required), closes #1S, and connects low resistance
(#18) ground to lead S for disconmect supervision.

When the Toll Operator disconnects, iesistance battery and
ground are removed from leads S and K respectively,open-
ing #1 and #2S. Relay S restores, opens 81, and removes
low resistance (#18) ground from lead 8. Relay 51 re-
stores, opens #1A, grounds leads T, connects the blasing
network via resistor R12 to leads R, and disconnects
resistors R7 and R8 and one section of repeat coil RC from
across leads T and R. Relay A restores, opens #1d, opens
#2H and relay JC in series, closes relay E, removes resis-
tance, #2H, ground from leads C and K,removes resistance
(#28) ground from leads S, and disconnects #1D ("c" APP)
("R' strap) and resistor R10. ("C" WRG & APP) or #1D

("A" APP) and vesistor R5 in series with one Section of
repeat coil RC from ac.-oss leads +8W OR +TBK and -SW OR. .
-TRK, opening #1D and the loop to the succeeding switch.

. Relay JC restores, grouncs leads S, discemnects the biasing

network from #1A, and comnects resistors R7 and RB8, and one
section of repeat coil RC in series across leads +LINE and
-LINE. Relay E operates amd closes #1€. BRelay G =
operates and commects the line terminatiom across leacs
FLINE and -LINE. Redew B repsen: opeds B, ol 5, &
connects ﬁwem*ewszaivg% desuit Foow £2A, resibies 5
from leads S, grounddTeads C, PC2 and K, removes grovnd from
ead C-8W (when required) conmects resistance (#28) groewnd
via diode CR2 to leads 8, and connects the idle line '

termination ("T" strap - see NOTE 76 on H-610075~4)
across leads +5W OR +TRX and -8W OR- -TRK. After its slow-
to release interval, E restores, and opens #1G. '
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Relay G restores, opens F, removes ground from leads OS and
PC2, and discomnects the line termination from across '
leads +LINE and -LINE. After its slow-to-release interval,
¥ restores, opens JCA, closes JC, removes resistance
(resistor Ri3) battery from lead SBL. grounds lead ATB,

removes resistance (#2S) ground and ground from leads S
"and K respectively, and connects resistance (#2G) battery

to lead C (see NOTE 54 on H-610075-4). ‘Relay JCA re-
stores, onens JC (not operated), and removes ground from lead
BL., The circuit is now at normal. .

2.05Service Observing Position Access

Leads T, R, S and SBL are multipled to the Service Obger- .
ving Switchboard Position. This permits a Service
Observing Opéerator to monitor this trunk when the call

is handled by another Operator. .Leac K ..s not multipled
to the Service Observing Position to preveni the service
observing operation from seizing an idle trunk. = =

2 06 Pad Control
Leads R, RC, TC and T commected to the incoming side of

the repeat coil RC are used in conjunction with FIGS 3A
and 4A (see TABLE A on H-610075-4). R

207 Test Facilitie-s

2071 Out-bf-sérvice Busy

This trunk circuit can be placed out-of-service from the
Test Panel by grounding lead 0S. 1If the trunk is idle,
ground via lead 0S closes F. Relay F operates, removes
ground from lead ATB for a possible all-trunks-busy
indication, grounds lead BL to provide a busy indica-
tion at the Toll Switchboard, conrects resistance
(resistor R13) battery to lrad SBL for a busy indication
at the Service Observing Position, grounds lead K and
connects resistance (#25) ground via diode CR2 to leads

- § tc prevent seizure from the Switchboard, and transfers

lead C from resistance (#2G) battery (see NOTE 54 on
H-610075-A) to ground to mark the trumk busy to the - =
Selector Banks. '

2.07.2 Pulsing Testing

"To mark this circuit busy, the BUSY KEY is operated to

ground leads C and BL, and to remove ground from lead
ATB, )

R (12/66)




. To measure the percenL break of A on calls (FROM SX

INTERTOLL SEL BKS) using Toll Repeating Test Set Circuit
(H 85388 or equivalent), a hand test telephoqe is
iuserted into RIGHT TEST JACK springs 1 and 2 t~ monitor
the trunk to cetermine if it is idle. When_the trunk is
idle, the BUSY KEY and IPT KEY are operated. Pulses are
introduced to #1A via RIGHT TEST JACK springs 1 and 2
Relay A follows the pulses and the repeated pulse 1s
measured at RIGHT TEST JACK.slengs T and 8.

When tests are performed via the Toli Sw1tchboard Access
using Toll Pulse Repeating Test Set Circuit (H-85388

or equivalent), a hand test telephome is inserted into .
LEFT TEST JACK springs 1 and 2 to monitor the trunk if it

‘is idle. When the trunk is idle, the BUSY KEY and IPT

KEY are operated, and #2S is closed via leads K and S. -
Relay S operates momentarily, closing S1  Relay S1
operates and the following cperatlon is the samc as
described in Section 2.1, When resistance battery is
removed from lead S, #1 and #2S are opened. - Relay S re~

'stores and opens s1. Relay 81 restores and trvansfers #lA

from ground at S1 to ground via the LEFT TEST JACK dial
impulse springs. Relay A follows the pulses received
from LEFT TEST JACK springs 1 and 2 and the repeated pulse
is measured at RIGHT ‘TEST JACK springs 7 and 8.

I




