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1. Preservice Test Definitions

1. GENERAL

1.01 This section provides the network personnel
with signaling test requirements and limits

for voice and voiceband data channels. The specified
requirements and limits are based on the engineering
recommendations and the design of the network
channel. This section provides only signaling require-
ments and limits for the network side of the network
interface (NI) located on customer premises (CP).
Test requirements and limits for channel segments
are not addressed in this section.

1.02 Whenever this section is reissued, the rea-
son(s) for reissue will be given in this para-

graph.

1.03 The transmission path must be completed and
the proper options applied to the transmission

and signaling equipment before the signaling tests
can be completed.

1.04 All customer premises equipment
(CPE) must be disconnected before

tests are performed. The tester should be familiar
with the transmission and signaling considerations,
requirements, and procedures covered in the follow-
ing sections:

SECTION TITLE

313-100-100 General Introduction, Preservice
and Maintenance, Voice and
Voiceband Data Channels
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1SS 1, SECTION 313-120-101

SECTION

313-110-100

313-110-101

313-120-100

313-130-100

313-130-101

TITLE

Transmission, Test Consider-
ations, Voice and Voiceband Data
Channels

Signaling, Test Considerations,
Voice and Voiceband Data Chan-
nels

Transmission Tests, Require-
ments and Limits, Voice and
Voiceband Data Channels

Central Office, Transmission and
Signaling Test Procedures, Voice
and Voiceband Data Channels

Customer Premises, Transmission
and Signaling Test Procedures,
Voice and Voiceband Data Chan-
nels.

2. REQUIRED SIGNALING TESTS

2.01 Signaling tests are performed to ensure that
the signaling functions of the channel operate

in the prescribed manner. These tests must be made
for each of the signaling states that will be encoun-
tered on the channel during its normal operation. If
signaling exists in both directions on a channel, both
directions must be tested, and any failures to signal
properly must be corrected before the channel is re-
leased to the customer.

2.02 Perform preservice tests for loop current and
dial tone on channels consisting of bare cable

or on channels with only loop signaling extenders/
loop signaling repeaters (LSE/LSR). The remaining
required tests in Table A will be performed on trou-
ble basis only. With more complex channels (those
with other signaling enhancement equipment in ad-
dition to LSE/LSR), the required preservice tests
given in Table A for the particular type of signaling
used will be performed.

Note: Pulsing tests are excluded except on
trouble basis for transmission grades that are
classified as line channels. (See Section 313-120-
100 for transmission grades. )

2.03 Tests used for trouble isolation are to be se-
lected from Table A as required.

2.04 Benchmark tests are recommended during the
preservice testing activity. They are to be used

as an aid in localizing subsequent channel signaling
problems.

3. DESCRIPTION OF SIGNALING TYPES

3.OI Section 313-110-101 provides the description
of the types of signaling that are used on the

channels at the NI. The types of signaling operation
and interfaces used at the NI are listed below:

(a) Loop signaling (loop-start), 2-or 4-wire inter-
face

(b) Loop signaling (ground-start), 2- or 4-wire in-
terface

(c) LOOP rev-se battery (terminating end), 2-wire
interface

(d) Simplex signaling used for automatic identi-
fied outward dialing (AIOD) data channels, 2-

wire interface

(e)

(f)

(g)

E and M leads, types I and II (A or B)

Ringdown—automatic 2-wire interface

Ringdown—manual 2- or 4-wire interface.

4. SIGNALING TEST LIMITS

4.01 The required tests given are for the end-to-
end channel signaling test limits for the facili-

ties and equipment provided by the telephone compa-
ny. With the proper wiring, cross-connections, and
equipment options, it is expected that the limits will
be met and the channel will operate satisfactorily.
When the channel does not function or the signaling
test limits are not met, the signaling test details for
the specific signaling system or equipment involved
should be consulted.

4.02 In order to perform preservice testing, test
equipment must be capable of simulating the

electrical characteristics as shown in Fig. 1 through
8.

4.o3 Figures 1 through 12 are to be used in conjunc-
tion with Fig. 13 through 33 for meeting

pieservice signaling test limits.

Page 3



SECTION 313-120-101

4.o4 The specific use of the signaling test limits TERM

and arrangements are shown in Fig. 13
through 33 and related Tables B through V as folIows: CKT

FIGURE DESCRIPTION

13 through 16 Loop signaling (loop-start)

17 through 20 Loop signaling (ground-start)

21 through 25 Loop reverse battery, automatic
and manual ringdown, and sim-
plex signaling

26 through 29 Type I E and M lead signaling

30 through 33 Type II E and M lead signaling.

5. GLOSSARY OF TERMS

5.01 The following abbreviations (terms) are used
in this section.

TERM DEFINITION

AIOD Automatic identified outward di-
aling

AP Access point

co Central office

CP Customer premises

CPE Customer premises equipment

CLR Conductor loop resistance

GRD

GS

LS

LSE

LSR

NCTE

NI

NL

R

REN

SIG

Sx

TRK

v

DEFINITION

Circuit

Ground

Ground-start

Loop-start

Loop signaling extender

Loop signaling repeater

Network channel terminating
equipment

Network interface

Nonlocking

Required

Ringer equivalent number

Signal

Simplex

Trunk

volts

Equal to or greater than

Equal to or less than
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TABLEA

REWIRED PRESERVICESIGNALING TESTS(NOTE)

[mop

Signaling

—.. —.—

TYPESOF
WGNAUNG
ANO CJIANMJS

I it n ii! h $$ ~~ gg !j~ ~g :g ; f :
Lnop- 2-W C}’-co 13 R R R R*

Start
4-w CP-CO 14 R R R R*

2-W CP-CP, Nl(A)-Nl(Z) 15 R R R*

2-W CP-CP, NI(Z)-NI(A) 16 R R R*

Ground- 2-W CP-CO 17 R R R R* R R
Start

4-w (;P-co 18 R R R R“ R R

2-W O’-(X’, NI(A )-NI(Z) 19 R R R R* R

2-W CI’-CP, NI(Z)-NI(A) 20 R R R* R

[.im[l Itrvcrsv Rittltry 2-W (Y-co 21 R R R R

Aulomatic 2-W CP-CP U R R R
—

Kingdom Manual 2-W cP-cP, m-co 23 R R

4-w CP-CI’, m-co 24 R R

\ 1()[) lk~tii (’h;um(,l SX 2-W (’1’-(’() 25 R R R R

E ;Inil M T\po (’all originiiling on M l.rad Tnwitrd (’() 26 R R R R
I,(.;1(1 1-A --–—-——-—
$ignidin~ (’iIll originiiting on M [A);UlTuu’itrd ~t 2’7

—

R R R R
—.— . .—. —.

Tqw (’iIll ori~iniilin~ nrr E I.(,ii{l ‘fhvilrd (’() 28 R R R R
1-R ——. .— . . . —- ——.

(’iill originiilin~ un E I.(wtl Tu\\ilt’d xl 2!) R R R R
.— —

‘ryll(, (’:111ori~iniiling (In M I,I,wI T{~\\iir~l (’() 30 R R R R
n-:\ ————. .——..—— —— .

(’ail ori~in;iling un M [Awl ‘r(,fv;lrl! xl :1I R R R R

‘r! w (’iill originiilin~ f~n E I,t,iiil Tfjwiir(l (’() :)2

— ——

R R R R
11-11 —. -.—. ——.. .— —.— ——.———-- — .. ——-

(“iIll ori~inating on E l.(,ilil T(nvilril Xl ;;:l
1{ R 1{ R

,Vofc: S(WL,\]jl)(.niliI I for l’r(w,rvim, 1(+1 (It, finil ions.

* I’ulsing lI,sts ;Irt, I0,cIIIII(141 (I\ct,]Il (In lrINIIIltO Iu,sis t’(w I mnsmission ~rmlcs th;i[ itru dassifiud as lint, I.h:InnI,ls. (SW Swiion 31:1-I?I)-IIM) for
t mnsnlission ~r;l(lt,s, I

,,.



SECTION 313-120-101

NCTE CPE
(B) SIDE (A) SIDE

SIGNALING CIRCUIT NI TRUNK CIRCUIT
~1 / \

I ,

4 v “Y-I+=TI I I

I
+

CONTACT

I PROTECTION P
I I I

I

.

-v

-v

uSURGE +
SUPPRESSION

+

(a) Type I Interface With E And M Leads (CPE On “A” Side)

NI

r+h=!!l-r-v
I

1
MIM

T < I ‘—l=

+
I I

(b) Type II Interface With E

LEGEND:

-v

And SG And M And SB Leads (CPE On “A” Side)

,

,

,

Fig. 1 —Typelandll Signaling

-42.5 TO -52.5 VOLTS DC

JACK AND PLUG

SIGNAL GROUND

Interface With Eand MLeads (Sheet 1 of 2)
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1SS 1, SECTION 313-120-101

NCTE CPE
(A) SIDE (8) SIDE

TRUNK CIRCUIT NI SIGNALING CIRCUIT
r \l

-V*!
-!

L I I

I

+ uSURGE
SUPPRESSION

=

(c) Type I Interface With E And

E \/ {b

n
DETECTOR

1=

IA Leads (CPE On “B” Side)

-v7-@=-+Nil
I

I

by’ CURRENT
LIMITER -v

I 1

(d) Type II Interface With E And SG And M And SB Leads (CPE On “B” Side)

Fig.l—Typel andll SignalinginterfaceWith Eand MLeads (Sheet 20f2)
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SECTION 313-120-101

CLASS A PBX PORT {PROVIDES z 20 MA OF CURRENT
FOR ZERO OHM CLR PLUS 400 OHM
TERMINATION)

NI

210!l 790n I
l>R

TO NETWORK
SKETCH (a) 210Jl CHANNEL

+

=

CLASS B PBX PORT (PROVIOES ~ 20 MA OF CURRENT
FOR 200 OHM CLR PLUS 400 OHM
TERMINATION)

210rl 690!7

-~~*R TO NETWORK
SKETCH (b) 2100 CHANNEL

,#\+T

CLASS C PBX PORT (PROVIOES z 20 MA OF CURRENT
FOR 900 OHM CLR PLUS 400 OHM
TERMINATION)

2100 340rl

SKETCH (C) 2100
+

=

TYPICAL SWITCH (-48 V DC, 420 OHMS BALANCEO
BATTERY SUPPLY)

NI

2100 I
)l+R

I
TO NETWORK

SKETCH (d) 21O!I CHANNEL
+ AAA 1 &T

NL ‘17
KEY

LEGENO:
CLR = CONOUCTOR LOOP RESISTANCE
NL = NONLOCKING

Fig. 2—Battery Supply Simulator for CPE
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1SS 1, SECTION 313-120-101

0-60 MA
0-120 MA
SCALE
~

TO
I

NETUORK I

r

T

CHANNEL I 33011 430fl
I ?1% ?1%
, 5 WATT 5 WATT

‘1-41’-) LEGEND:
GS = GROU~ START

f

550n NL = NONLOCKING SWITCH

5 WATT I = LETTER OF CURRENT SWITCH
T s LETTER oF TERMINATING

= RESISTANCE SWITCH

(a) Off-Hook Current Condition

NI

I
*I<

T

I 4
TO i

I
K1

BATTERY

NETUORK METER SIMULATOR

CHANNEL I FIG. 2

I
(b) On-Hook Current Condition

Fig. 3—Loop- ond Ground-Start Current Simulators for CPE

.
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NI

I
y+

TO
NETUORK
CHANNEL

If
I (NOTE 1) ‘@

I REN-

1 3

I
3oo!l
21%

I 5 WATT

1<

TO ORY PULSING CONTACTS
IN OIAL PULSING TEST
SET CONNECTEO IN SERIES

NOTE :
1. THE “REN 3“ INOICATES THE EQUIVALENT OF

THREE C4A RINGERS CONNECTEO IN PARALLEL.
A C4A RINGER CAN BE SIfWLATEO BY CONNECTING
A 3650-OHII 11O-HENRY INOUCTOR IN SERIES UITH
0.45 FF CAPACITOR. THREE SUCH CIRCUIT
ARRANGEIIIENTS CONNECTEO IN PARALLEL
CONSTITUTES WHAT IS REFERREO TO AS “REN 3“.

(a) Dry Dial Pulsing Simulator

NI

I

TO I

NETWORK i
CHANNEL I

*1+——————

TO OIAL PULSE RECEIVING
TEST SET PROVIOEO WITH
BATTERY ANO GROUND
CONNECTEO IN SERIES

(b) Dial Pulse Receiving Test Set Simulator

Fig.4—Dial Pulsing Simulators for CPE

Poge 10
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NI

I 2 ~F
y---q

T
t----y

I 33011
:1%

I 5 WATT
TO I
NETUORK

I
MONITOR

CHANNEL
I KEY (NONLOCKING)

I

Fig.5—Ringing TripSimukrtorforCPE

AC VOLTMETER 1000!l/V
O-1OOV rms,

TO
NETUORK
CHANNEL

R’

I -1-

Y
REN-
3 (NOTE 1)

NOTE :
1. THE “REN 3“ INOICATES THE EQUIVALENT OF

THREE C4A RINGERS CONNECTED IN PARALLEL.
A C4A RINGER CAN BE SINJLATEO BY CONNECTING
A 3650-OHM 11O-HENRY INOUCTOR IN SERIES WITH
0.45PF CAPACITOR. THREE SUCH CIRCUIT
ARRANGEMENTS CONNECTEO IN PARALLEL
CONSTITUTES UHAT IS REFERREO TO AS “REN 3“.

Fig. 6—Ringer Simulator for CPE
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NONLOCKING NI
KEY 220n

I
‘~ ~

I

86 VOLTS RFIS I

20t3Hz I
TO

OR NETWORK

30t3Hz 1 CHANNEL

220iT I

% )1+

I
=

Fig.7—Ringing Supply Vohage SimulatorfarCPE

NI

I
TEST

-l 1’1 T—

+1 :~E
RECEIVE

I
R

TO 1~

NETUORK I
SIGNALING

CHANNEL SX-1 A(T)
I l—”

LEAOS

Fig. 8—4-Wire Termination Simulator for CPE
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CUSTOMER PREMISES

.

NCTE
(B) SIDE

I

SIGNALING I

CIRCUIT

“’*Ni~-v
I 4

4 M<l<fl w 1CURRENT

I

/\ LIMITER -v

I SURGE
[ SUPPRESSION :

1’ I

i+
CPE - CALL ORIGINATES BATTERY

ON THE “M” LEAD
4

Fig. 9-Type l-A Signaling Interface

CUSTOMER PREMISES
/

\
NI

NCTE
I CPE

(A) SIDE
TRUNK I

(B) SIDE
SIGNALING

CIRCUIT I CIRCUIT

‘1
DETECTOR &

-v CURRENT El

LIMITER
< {<&-11*

CONTACT
PROTECTION

-v I CURRENT
LIMITER

I
I
I
I<m I OETECTOR 1,
I

I

I

+ I
, CPE - CALL ORIGINATES GROUNO

ON THE “E” LEAO

Fig. 10—Type I-B Signaling Interface
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CUSTOMER PREMISES
I \

NI

NCTE
(B) SIDE

SIGNALING
CIRCUIT

LSG

M
,1

I
L 4 I

I PROTECTION I

-v
CURRENT SB
LIflITER

I CPE
(A) SIDE

TRUNK
CIRCUIT

Plf=h-v
I
I
I
I-1I S6

1
1

CPE - CALL ORIGINATES
I ON THE “W LEAD

1~

Fig. 11 —lype II-A Signaling Interface
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CUSTOMER PREMISES
/“

NI
\

NCTE
I CPE

(A) SIDE
I

(B) SIDE
TRUNK SIGNALING

CIRCUIT I CIRCUIT

P
I

DETECTOR &
-v CURRENT

EIE

LIMITER I

CONTACT
“2

SG I SG

PROTECTION ‘1~
I

M,m

E:’1 :

OETECTOR
I

1,

I CONTACT

I
PROTECTION

I 7
SE I SB CURRENT

I LIMITER -v

I CPE -CALL ORIGINATES
I ON THE “E” LEAO

Fig. 12—Type ll-B~gnaling Interface
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co CP
/ \ / \

AP NI

i 2-WIRE I
< I +.piq

I
NOTE:

I

1. See Table B for Signaling Test Limits.

Fig. 13 —2-Wire Loop-Start Signaling Accessr CPto CO (Note 1)

TABLE B

SIGNALING TEST LIMITS RELATED TO FIG. 13

OUTGOING AT CO WWOING AT CP NI

ITEM TESTS
w- OFF -

COND1TIONS
W. SENO RECEIVE

ffl- OFF-
HOOK HOOK HOOK HOOK SENO RECEIVE

220MA
1 Loop Current x x With 430fl

Fig. 3(a)

2 Dial Tone x x Yes

x 20 Hz f 1 }[2
k 40V RMS Ringing To Trip

3 Ringing x Fig. 6 With Fig. 5
Voltage Option

x
17 TO 23 HZ

x
2 55V RMs

(co supply) Fig. 6

20HZ?1HZ x Trip Ringing
4 Ringing Trip x 17 To 23 I{Z

With Fig. 5

(co supply)

Dial Pulse Pulses On Tip Pulses On Tip Pulsing Test Set,
Distortion x And Ring

x And Ring Dry Pulsing

5 8142-84 8164 Contacts
Fig. 4(a)

Pulses Per
Second/Percent x 11/42-84 x 11}58
Break

w

o



w-

co CP
/ \ / I

AP
~T

EQUIPMENT 4-WIRE

:m

I ;1 CPE

NOTE : I RI

1. See Table C for Signaling Test Litnits.

Fig. 14—4-Wire Loop-Start Signaling Access, CP to CO (Note 1)

TABLE C

SIGNALING TEST LIMITS RELATED TO FIG. 14

OUTGOING AT CO OUTGOING AT CP N1

TEM TESTS
w- OFF -

CONDITIONS
10. SENO RECEIVE

oN- OFF-
HooK HOOK HOOK HOOK SEND RECEIVE

>20mA Terminate With
1 Loop Current x x With 430fi Fig. 8And

Fig. 8, 3(a) Terminate SX1 &
SX2 Leads Of

2 Dial Tone x x
Fig. 8With

Yes Fig. 3(a)

> 40V RMS Terminate SX1 &

3 Ringing x 2oHz~l Hz x Fig. 6, 8 SX2 Leads Of
Voltage Option

17 ‘f’o 23 Hz
Fig. 8 With

x
2 55V MS

(co supply) x Fig. 6, 8
Fig, 6

20 Hz * 1 }[2 Trip Ringing
4 Ringing Trip x 17 To 23 Hz

x With Fig. 5

(co supply)

Pulses On Pulses On
Dial Pulse SXI & SX2 Leads x SX1 & SX2 Leads

Pulsing Test Set,

Distortion x Dry Pulsing

8/42-84 8/64 Contacts
5 Fig. 4(a) Between

Pulses Per SX1 & SX2 Leads
Second/Percent x 11/42-84 x 11/58 Of Fig. 8
Break



3’(n
ID

CP CP
/ \ / \

NI(Z) NI(A)

%-+ ‘+’ p+-===1

NOTE:
1. See Table D for Signaling Test Limits.

Fig. 15 —2-Wire Loop-Start Signaling Access, CPNl(A) to CPNl(Z) (Note 1)

TABLE D

SIGNALING TEST LIMITS RELATED TO FIG. 15

OUTOOING AT N1[Z) OUTOOING AT NI(A) COND1TIONS

lTEtl TESTS
w. oN- OFF-

HooK SEND RECEIVE
oN- OFF -

HOOK HOOK HOOK SEND RECEIVE

-48V To Ring, 220MA Use Battery
1 Loop Current x Grd To Tip x

Fig. 2
With 430n Simulators Class
Fig. 3(a) A, B, or C Fig. 2

2
Ringing

x
86V RMS

Voltage Fig. 7 x 2 55V RMs
Fig. 6

Dial Pulse
Distortion x

Pulsing Test Set,
8142-84 x 8164

3
Dry Pulsing

Pulses Per
Contacts

SecondlPercent x 11/42-84
Fig. 4(a)

x 11/58
Break



1 I Loop Current

I
2 I Loop Current

I I

FU3TE:
1. See Table E for Signaling Test Limits.

Fig. 16 —2-Wire Loop-Start Signaling Access, CPNl(Z) to CPNl(A) (Note 1)

TABLE E

SIGNALING TEST LIMITS RELATED TO FIG. 16

OUTGOING AT N1(Z) OUTGOING AT NI(A)

oN- OFF - oN- OFF -
CONDITIONS

NOOK NOOK SENO RECEIVE
NOOK N(MK SEND RECEIVE

-48V To Ring,
x Grd To Tip s 3.2 MA Tip And Ring Use Battery

Fig. 3(b) x
Fig. 2

Open Simulators Class
A, B, orCFig. 2

-48VT0 Ring
x Grd To Tip

220nL4
x With 4300

Fig. 2 Fig. 3(a)

x Dial Pulse
8/42-84 x 8/64 Receiving

Test Set

x
Fig. 4(b)

11/42-84 x 11/58

s’
(a
m



co
/

~\

4P MI

ITEI

No.

1

2

T

—

4

—

5

6

—

7

f’U)TE :
1. See Table F for Signaling Test

Fig. 17 —2-Wire Ground-Start Signaling

1 I
2-UIRE < I +lw-

1
Limits.

Access, CPto CO (Note 1)

TABLE F

=--R=
Resistance

I
x

I

Dial Tone x

Ringing x

Voltage Option

x

Ringing Trip x

Disconnect x

Dial Pulse
Distortion x

Pulses Per
Second/Percent x
Break

SIGNALING TEST LIMITS RELATED TO FIG. 17

AT CO I OUTGOINO I AT CP NI I

oN- OFF -
CONO1TIONS

SENO RECEIVE
NOOK NOOK sEm RECEIVE

Tip Lead Open
Tip Lead Open,

x Tip To Grd
z 30K f)

Ring Lead Grd 220mA
x

Operate Momentari I
Fig. 3(a) With 4300 GS Switch For Ring

Fig. 3(a) Lead Grd Fig. 3(a)

x Yes (Within
3 Seconds)

2oHzfl Hz&
Tip Grd x

2 40V RMs
Fig. 6

17 ‘fo 23 t[Z > 55V RMS
(co supply) & x

Fig. 6
Tip Grd

20 Hz ! 1 Hz & Trip Ringing
Tip Grd With Fig. 5
17 TO 23 liZ x

(co supply) &
Tip Grd

CO Switch To
x Tip to Crd After Removal

Disconnect > 30K 11 Fig. 5 Of Fig. 5

8/42-84 x
Pulsing Test Set,

8/64 Dry Pulsing
Contacts
Fig, 4(a)

11/42-84 x 11/58
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I TEI
No.

1
—

2

3

4

—

5

—

6

7

~ +
AP

1

IT

EQUIPRENT 4-UIRE

:=

I ;1 CPE

NOTE: t RI

1. See Table G for SignalingTest Limits,

Fig. 18—4-Wire Ground-Start Signaling Access, CP to Co (Note 1)

TABLE G

s
Resistance

I x I
i 1

Dial Tone x

x
Ringing
Voltage Opt ion

x

Ringing Trip x

Disconnect

I

x

I

SIGNALING TEST LIMITS RELATED TO FIG. 18

AT CO OUTMIW AT CP N1

COtOITIONS
SE~ RECEIVE oN- OFF .

NOOK NOOK sEm RECEIVE

5X1 Lead To
Tip Lead Open x Grd Of Trsnsmi t Tip LeAd Open

Pair z 15K il
Ri ng Lead Grd 220MA Terminate5X Leads

x To 5X2 Of With 430il Of Fig. 8 With
Receive Pair Fig. 3(a) Fig. 3(a), Operate
Fig. 3(a), 8 Momentarily GS

x
Yes (Within Switch For Ring
3 Seconds) Lead Grd Fig. 3(a)

20” Hztl Hz&
Tip Grd x 2 40V RMs

Fig. 6 Terminate 5X Leads
17 TO 23 fiz Of Fig. 8 With
(co supply) & 2 55V MS

x
Fig. 6

Tip Grd Fig. 6

2oHz!l Hz& Trip Ringing Terminate 5X Leads
Tip Grd or With Fig. 5 Of Fig. 8 With
17 To 23 tfz x Fig. 5
(co supply) &
Tip Grd

CO Switch To
s Xl Lead To Grd

Disconnect
o f Transmit A fter Removal Of
Pair z 30K fl F ig. 5 From Fig. 8’
F ig. 8

8/42-84 x 8/64 Pulsing Test Set.
Dry Pulsing
Contacts

11/42-84 x 11/58 Fig. 4(a) Between
Simplex Leads Of
Fig, 8



CP CP
/ \ / \

NI(Z) NI(A)

+&=$-+---FL=-’ p++q
NOTE :
1. See Table H for Signaling Test Limits.

Fig. 19—2-Wire Ground-Start Signaling Access, CP NI(A) to CP NI(Z) (Note 1)

TABLE H

SIGNALING TEST LIMITS RELATED TO FIG. 19

OUTGOING AT N1 (Z) OUTGOING AT NI(A)

ITEM TESTS
cm- OFF -

CONDITIONS
M.

NOOK SEND RECEIVE
oN- OFF-

HOOK NOOK HOOK SEND RECEIVE

1 Resistance x Tip Lead Open x Tip Lead Open
a 30K O

-48V To Ring,
2 Loop Current

220mA
x Grd To Tip x With 430fl

Fig. 2 (d) Fig. 3(a)
0(211 D1lC T,.Ouv nlna lu

3
Ringing

x
Ring,

Voltage Grd To Tip
Fig. 7

Dial Pulse

x
> 55V RMS
Fig. 6

4
Distortion

Pulses Per
Second/Percent
Break *

8/42-84 x 8/64

11/42-84 x 11/58 I
Pulsing Test S
Dry Pulsing
Contacts
Fig. 4(a)

;et.

U

o
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[ TEI
to.

—

1

—

2

—

3

—

TESTS

Loop Current

Disconnect

Dial Pulse
Distortion

Pulses Per
Second/Percent
Break

NI(Z) NI(A)

+! ‘+q~+l-q

NOTE:
1. See Table I for Signaling Test Limits.

Fig. 20—2-Wire Ground-Start Signaling Access, CPNl(Z) to CPNl(A) (Note 1)

TABLE I

SIGNALING TEST LIMITS RELATEDTO FIG.20

OUTGOING

oN- OFF
HOOK HoO

x

x

x

x

x

AT NI(Z)

I
SENO I RECEIVE

‘-48VT0 Ring, Using Fig, 3(b’
Grd To Tip Sum Of Current
Fig. 2 (d) In Tip Lead +

Current In Rin[
Lead=s6mA

-48VT0 Ring,
Grd To Tip
Fig. 2 (d)

m
-

I 8/42-84

I
11/42-84

OUTGOING AT NI(A)

oN- OFF -
HOOK HOOK SEND RECEIVE

x Tip & Ring
Leads Open

x
220mA
With 430ff
Fig. 3(a)

x

x 8/64

x 11/58

CONDITIONS

Make Measurement
At NI(Z)
Immediately Upon
Removal Fig. 3(a)
From NI(A)

Dial Pulse
Receiving Test
Set Fig. 4(b)



[TEM
lo.

1

2

3

4

TESTS

OnHook
Resistance

LoopCurrent

Disconnect

Dial Pulse
Distortion

Pulses Per
Second/Percent
Break

co CP
/ \ / \

AP NI

1 I
2-WIRE

< I +-l

I
tWTE:

1. See Table J for Signaling Test Limits.

Fig. 21 —2-Wire Loop-Reverse Battery Signaling Access, CP to CO (Note 1)

TABLE J

SIGNALING TEST LIMITS RELATEDTO FIG.21

OUTGOING
I

AT CO

-&F

x

x

OFF -

x

x

SEND RECEIVE

Release Trunk
(Disconnect) I
=-l-

x 11/58

OUTGOIW I AT CP NI

m- OFF -
NOOK Noox

SEW

x

x

x

x

x

CONDITIONS

RECEIVE

Tip To Ring,
Tip To Grd&
Ring To Grd
> 30Kfl

2161nA
Fig. 2(c),
3(b)

s 1.6 M LOOP
Current
Fig. 2(c),
3(b)

8/42-84 I Dial Pulse

1
Receiving Test
Set Fig. 4(b)

11/42-84

FJ
p

o
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NOTE:

1. See TableK for Signaling Test Limits.

fig. 22-2-Wtre Automatic Ringdown Signaling Access, CPto CP (Note 1)

TABLE K

SIGNALING TEST LIMITS RELATED TO FIG. 22

UJTGOING AT NI (Z) 0UT601NQ AT NI (A)

TEM TESTS
m- OFF-

CONOITIWS
0. SEWI RECEIVE

w- OFF-
NooK NOON NOON Noou SENO RECEIVE

Terminate Tip And
1 LoopCurrent x > 20 MAWith x > 20 MAWith

3300 Fig. 3(a)
Ring Leads With

330fl Fig. 3(a) 330110f Fig. 3(a)
At NI(Z) AndNI(A)

Ringing Voltage
2

z 55VRMS Terminate Tip
NI(A)ToNI(Z) x Fig. 6 x AndRing With

33000f Fig. 3(a)

Terminate Tip
Ringing Voltage AndRing With 2 55VRMs

3 x x
NI(Z) ToNI(A) 330fIOf Fig. Fig. 6

3(a)

Ringing Trip Trip Ringing Terminate Tip
NI(A)ToNI(Z) x With Fig. 5 x AndRing With

330ftOf Fig. 3(a)
4 Terminate Tip

Ringing Trip AndRing With
Trip Ringing

NI(Z) ToNI(A) x 330110f Fig. x With Fig. 5

3(a)



CP
/

NI(Z) “>
1 NTIA~

CP

w

I CPE I--+!* I I-z7
.--, ,.,

I

— Q4-niF&-D!El----70 i
,

AP ‘ Iz-wlttl

4 J I

NDTE:
1. See Table L for Signaling Test Limits.

Fig. 23 —2-Wire Manual Ringdown Signaling Access, Cpto CPand CPto CO (Notel)

TABLE L

SIGNALING TEST LIMITS RELATED TO FIG. 23

OUTGOINO

ITEM TESTS
No. oN- OFF -

HOOK HOOK

Manua1 Incoming

1 Ringing at
N1(A)

x

Code Select
2 Incoming Ringing x

at NI(A)

Manual Outgoing
3 Ringing At x

NI(A)

Outgoing
Ringing at
NI(A) For Code x

4 Select At CO
Bridge

AT NI (Z) OR CO BRIDGE

SEND RECEIVE

136V RMS
Fig. 7

Proper Station
Selection Code
Or Codes To
Ring NI(A)

2 55V Rtds
Fig. 6At
NI(Z)

-48Von SG
Lead (During
Ringing) GRD
on SG Lead
(Idle State)
At CO Bridge
Leg

OUTGOING
I

AT NI (A)

oN- OFF-
HOOK HOOK SEND RECEIVE

x ~ 55V RMS
Fig, 6

2 55V RMs

x Fig. 6

86V RMs
x Fig. 7

86V RMs
Fig. 7

x

CONDITIONS

Code Select
Ringing Voltage
Will be Provided
For Only One
Ringing Cycle

o



CP

Fig. 24— .4-Wire

CP
/

NI(Z]
\

1=

NI(A)—
co 1,1 ●_l—

4-UIRE 4-HIRE

NOTE : AP

1. See Table M for Signaling Test Limits.

I
I
I

Manual Ringdown Signaling Access, CP to CP and CP to CO (Note

TABLE M

SIGNALING TEST LIMITS RELATED TO FIG. 24

1)

I I aJTGoING I AT N1 (Z) OR CO URIOOE I OUTOOING I AT NI (A) I
ITEM TESTS
No. oN- OFF-

5E~ RECEIVE
oN- OFF -

Iioott NooK NooK m 5Em RECEIVE

Manunl Incoming 86V MS
Ringing At

2 55V MS
1 x Fig. 7

N1(A)
x Across Simplex

Leads Fig. 6, ]

n

Proper Stat ion
Select ion Code

2 55V MS

Or Codes To
Across Simplex

Ring NI(A)
Leads Fig. 6, I

2 x

Manual Outgoing z 55V RMS 86V RMS
3 Ringing At x Fig. 6 At x Fig. 7, 8

N1(A) NI(Z)

Outgoing -48V on SC 86V MS
Ringing at Lead (During
N!(A) For Code x

Fig. 7, 8

4
Ringing) GRD

Select At CO
Bridge

on SG Lead x
(Idle State)
At CO Bridge

COtOITIONS

Terminate T & R
And TI & R1 Leads
With Fig, 6,
Terminate Simplex
Leads of Fig. 8
With Fig. 6

Terminate T & R
And T] & RI Leads
With Fig. 8,
Terminate Simplex
Leads of Fig. 8
With Fig. 6, Code
Select Ringing
Voltage Will Be
Provided For Only
One Ringing Cycle.

Terminate T & R
And T] & RI Leads
With Fig. 8,
Terminate Simplex
Leads Of Fig. 8
With Fig, 7

.

L4

o



1TE~
No.

1

2

3

4

5

6

TESTS

Loop
Resistance
of AIOD

Incoming
Idle

BID Signal
From CPE

After Receipt
of BID Signal

CO Disconnect

CPE
Disconnect

co CP
/ \ ~

AP

IT

2-WIRE R

NOTE:
i

1. See Table N for Signaling Test Limits.

Fig. 25—2-Wire Simplex Signaling (Automatic identified Outward Dialing) Access, CP

OUTGOING

oN-

X

x

x

x

OFF-
NOOK

x

x

to CO (Note 1)

TABLE N

SIGNALING TEST LIMITS RELATEDTO FIG.25

AT CO CWTGOING AT CP NX

CONDITIONS

SENO RECEIVE
oN- OFF-

NOOK NOOK SENO RECEIVE

Short Tip And Across Tip And
Ring Leads x Ring Leads

s1436 OHMS

GRD to AIOD CPE Provides SX Current
Data Channel x Battery to AIOD minimum 24 MA
Sx Data Channel SX

Request For CPE Change From SX Current
Data Receiver x Battery To GRD Drop To Near

On AIOD Data Zero MA
Channel SX

Battery To AIOD x SX Current
Data Channel SX Minimum 22 MA

GRD TO AIOD SX Current
Data Channel x Drop To Near
Sx Zero MA

CPE Change SX Current
From GRD To Minimum

x Battery On AIOD 24 MA
Data Channel
Sx



co
/ TRK

\

I’!KT

CP
/ SIG \

CKT NT TRK CKT-.. . ..-
(NOTE 2) ~

1

‘,3

NCTE (NoTE 2)< l+_

*-- ‘ENT 4-WIRE I
CPE -9

E FACILITY E

Ilk % AP M
NOTES:
1. See TableO for Signaling Test Limits.
2. Voice and Voiceband Data Transmission

Leads maybe 2- or 4-Wire.

Fig. 26—Eand M Lead Signaling Access Type l-A, CPtoCO (Note 1)

TABLE O

SIGNALING TEST LIMITS RELATEDTO FIG.26

OUTGOING AT CO WTGOING AT CP NI

ITEM TESTS
oN- OFF-

CONDITIONS
No. SEND RECE lVE

oN- OFF -
NooK NOOK NOOK NOOK SEND RECEIVE

On Hook - M Lead ToGRD E Lead To GRD ~ MLead To GRD E Lead To GRD

1 Idle x s 1.0 Vdc z 20K fl s 1.0 Vdc z 20K fl See Fig. 1, 9

Off Hook Seizure E Lead To GRD MLead ToGRD Call Orignates On
24 CP To CO x s 15011 x -42.5 Vdc M Lead At CP

3 Off Hook Seizure
Y

M Lead To GRD
x

E Lead To GRD Call Originates

COTO CP -42.5 Vdc s 1500 On M Lead At CO

Pulses on M Lead Pulses on E Lead

Dial Pulse
Distortion x 8/64 x 8/42-84

11/52 11/42-84
4

Pulses per Pulses on E Lead Pulses on M Lead

Second/Percent x
Break 8/42.84 x 8/64

11/42-84 11/52

?4
Q
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ITEM
No.

1

2

3

4

CP CP
/

SIG
\ /

SIG
\

TRK CKT NI(Z) CKT TRK CKT

& ‘~ ‘a

*- c“ -’~y0E3 , ‘c” ‘i – ; ‘;;’ ‘F ~:~- CPE -+
‘< I

4-WIRE
i>M FACILITY
I

H< ~

1> I

NOTES:
1, See Table P for Signaling Test Limits.
2. Voic”eand Voiceband Data Transmission

Leads maybe 2- or 4-Wire.

Fig. 27-E and M Lead Signaling Access Type l-A, CPtoCP (Note 1)

TABLE P

SIGNALING TEST LIMITS RELATEDTC3 FIG.27

I OUTGDINGI AT NI(Z)

TESTS
oN- OFF -

HOOK HOOK SEND RECEIVE

On Hook - x M Lead To GRD E Lead To GRD
Idle s 1.0 Vdc a 20K Q

Off Hook Seizure x E Lead To GRD
NI(A) ToNI(Z) s 150fl

n 1
Off Hook Seizure

x
M Lead To GRD

NI(Z) ToNI(A) -42.5 Vdc

Dial Pulse
Distortion

Pulses per
Second/Percent
Break

i

x

x

*

11/52

Pulses on E Lea

8/42.84

11/42-84
I

LNJTWING
I

AT N1(A) II

(m- OFF -
I

COND1TIONS

HOOK HOOK
SENO RECEIVE

x
M Lead To GRD E Lead To GRD
s l.OVdc > 20K II See Fig. 1, 9

x M Lead To GRD Call Orignates On
-42.5 Vdc MLeadAt NI(A)

I

x
E Lead To GRD Call Originates

< 150fl On MLead At NI(Z
I 1 I 1

Pulses on E Lead

’11 R2!q
Pulses on M Lead

x 8/64

11/52



co CP
/ \ / \

TRK CKT TRK CKT NI SIG CKT

(NOTE 2) EQUIp-
NCTE

b ; “ :3

(NOTE 2) I+_—
flENT 4-WIRE —-+1

FACILITY
I

c“ -w

E E

II
I

H
I

‘ AP

NOTES:
1. See TableQ for Signaling Test Limits.
2. Voice and Voiceband Data Transmission

Leads maybe 2- or 4-Wire.
.

Fig. 28—Eand M Lead Signaling Access Type l-B, CPtoCO (Note 1)

TABLE Q

SIGNALING TEST LIMITS RELATEDTO FIG.28

OUTGOING AT CO OUTGOING AT CP NI

TEM TESTS

w. oN- OFF- oN- OFF -
CONDITIWS

HOOK NOOK SEND RECEIVE HOOK NOOK SEW RECEIVE

On Hook - E Lead To GRD M Lead To GRD ~ E Lead To GRD M Lead To GRD
1 Idle x a 20K O s 1.0 Vdc z 20K O s 1.0 Vdc See Fig, 1, 10

Off flook Seizure
2 CP To CO x

M Lead To GRD
x

E Lead To GRD Call Orignates On
> -42.5 Vdc 1500 E Lead At CP

3 Off Hook Seizure
x

E Lead To GRD M Lead To GRD Call Originates
COTO CP 15on x > -42.5 Vdc On E Lead At CO

Pulses On M Lead Pulses on E Lead
To GRD To GRD

Dial Pulse x x
Distortion 8142-84 8/64

4
11/42-84 11/52

Pulses per Pulses on E Lead Pulses on MLead

Second/Percent x To GRD To GRD

Flreak 8/64 x 8/42-84

11/52 11/42-84



CP CP
/ \ / \

*-

SIG CKT N1 (

“~,

CPE –+;

I
iI

z) TRK CKT
co

TRK CKT NIIA) SIG CKT

#NO~ 2)
NCTE

NCTE (NOTE 2)

I

> ‘ ,3

—<l+–

E<!
CPE -*

*J 4-WIRE
FACILITY HI

I
FKITES:

I i

1. See Table R for Signaling Test Limits.
I

2. Voice and Voiceband Data Transmission
Leads maybe 2- or 4-Wire.

ITEM

I
TESTS

m.

1
On Hook -
Idle

T
3 Off Hook Seizur

NI(Z) ‘i’o NI(A)

1

Dial Pulse
Distortion

4
Pulses per
Second/Percent
Break

Fig. 29—Eand M Lead Signaling Access Type l-B, CPtoCP (Note 1)

TABLE R

SIGNALING TEST LIMITS RELATEDTO FIG. 29

CMJTGOIM3
I

AT NI(Z)
I

OUTGOING I AT NI(A)

=T=i== ‘-l OFF- ‘Em
RECEIVE NOOK NOOK

RECEIVE

x
E Lead To GRD
z 20K fl

1 1

%-l=-
L

I I Lead To GRD

x 8/64

11/52

M Lead To GRD ~ E Lead To GRD MLead To GRD
s 1,0 Vdc z 20K II s 1.0 Vdc

M Lead To GRD
x

E Lead ToGRD
> -42.5 Vdc 15oil

x
M Lead To GRD
> -42.5 Vdc

Pulses On M
Lead To GRD

Pulses on E
Lead To GRD

8/42-84
x

8/64

11/42-84 11/52

Pulses on
M Lead To GRD

x 8/42-84

Ill I 11/42.84
m 1 1 I

CONDITIONS

See Fig. 1, 10

Call Originates
On E Lead At
NI(A)

Call Originates
On E Lead At
NI(Z)



co CP
/ \ /

NI \

TRK CKT SIG CKT
I

TRK CKT

(NOTE 2) EQUIP-

w-- -MENT
4-WIRE NCTE

t
t ,3

(MOTE 2)< I ~_

FACILITY I CPE -m

E, SG E, SG I E, SG

H, SB m, SE I M, se

AP
I

NOTES:
1. See Table S for Signaling Test Limits.
2. Voice and Voiceband Data Transmission

Leads maybe 2- or 4-Wire.

Fig. 30—Eand M Lead Signaling Access Type n-A, CPto Connote 1)

TABLE S

SIGNALING TEST LIMITS RELATED TO FIG.30

OUTGOING AT CO OUTGOING AT CP NI

ITEM TESTS
oN- OFF -

COND1TIONS
No. SENO

oN-
RECEIVE

OFF-
NOOK NOOK NOOK NOOK SEND RECEIVE

1
On Hook - x M to SB Leads E to SC Leads M to SB Leads
Idle

x
> 500K 11Open a 500K 0 Open > 500K IIOpen : ;O;G*L;:: See Fig. 1, 11

2 Off Hook Seizure x E to SG Leads M to SB Lead Call Orginates on M
CP to co s 4011Short x 300flShort and SB Leads at CP

3
Off Hook Seizure

x
M to SB Leads E to SG Leads Call Orginates on M

co to CP 3000 Short x s 400 Short and SB Leads at CO

Pulses on E to Pulses on M to

Dial Pulse
SG Leads SB Leads

x
Distortion 8/42-84

x
8/64

4 11/42-84 11/52

Pulses Per Pulses on M to Pulses on E to
Second/Percent SB Leads SG Leads
Break x 8/64 x 8/42-84

11/52 11/42-84



$’
0
m

CP CP
/ \ / \

*-

NI(Z) NI(A)

“R> ‘1

co
TRK CKT

CPE
_+l >(NOTE 2)

NCTE
NCTE (NOTE 2) I

— —

‘#

-,3

–+1+– CPE

E, SG E, SG E, SG<I E,SG
4-WIRE

N, SE FACILITY n, SE ~ II, SE

I
u

NOTES:
1. See Table T for Signaling Test Limits.
2. Voice

Leads
and Voiceband Data ~
maybe 2- or 4.Wire.

ransmission

Fig. 31—Eand M Lead Signaling Access Type n-A, CPtoCP (Note 1)

TABLE T

SIGNALING TEST LIMITS RELATEDTO FIG.31

--kh-

OUTGOING AT N1(Z) OUTGOING AT NI(A)

[TEA TESTS
No. oN- OFF- w- OFF -

CONDITIONS

NOOK NOOK SEND RECEIVE NOOK NOOK SENO RECEIVE

1
On Nook -

x
h! To SB Leads E To SG Leads

Idle x M To SB Leads E To Sg Leads
z 500K 0 Open > 500K flOpen ~ 500K 11Open > 500K O Open See Fig. 1, 11

Off Hook Seizure
2 E To SC Leads

N1(A) ToNI(Z) x x MTo SB Leads Call Originates
s 400 Short 300flShort On MAnd SB Leads

At NI(A)
; MfinlrCsi7t,~o u T.. en r.”A- @ m- 0/! r.-J- P.11 n“:,.:-”---

3 off .1””,, “S.G”,G
x

m iu aO 14r7uu3
NI(Z) ToNI(A) 30011Short x

E ILL OU L~ilUS ball U1 lK1llilLCS
s 40tlShort On M And SB Leads

At NI(Z)

Pulses On E Pulses on M
To SG Leads To SB Leads

v
11’)ifil PIIlct3 1-.11
1

- - “. . “ .-”

-... . 1X1 I
Dlstortlon

IA I I 1-+%+1 I “ 1%+-1 I
T I I , , I

.-, --- .

Pulses per Pulses on M Pulses on
Second/Percent To SB Leads E To SG Leads
Break x 8}64 x 8/42-84

11/52 11/42-84
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CP

/
NI \

(NOTE 2) EQUIP.

*-- -MEN’

NCTE (NOTE 2)
–—-+

4-WIRE
E, SG FACILITY fE, SG

M, SB ?
<

m, sa
(

I
I
I
I
I
I =

+– CPE

E, SG

H, SB

“---M-O

\ AP I
NOTES :

1. See Table U for Signaling Test Limits,
2. Voice and Voiceband Data Transmission

Leads maybe 2- or 4-Wire.

Fig. 32— E and M Lead Signaling Access Type II-B, CP to CO (Note 1)

TABLE U

SIGNALING TEST LIMITS RELATEDTO FIG. 32

OUTGOING AT CO OUTGOING AT CP NI

ITEM TESTS

m. oN- OFF- oN- OFF -
CONDITIONS

NOOK NOOK
SEND RECEIVE

NooK NOOK
SENO RECEIVE

1 On Hook - x E to SG Leads M to SB Leads E to SG Leads
Idle > 500K O Open ~ 500K IIOpen x

a 500K IIOpen : ;:opgL;:; See Fig. 1, 12

2
Off Hook Seizure x M TO SB Leads
CP to co x

E to SG Leads Call Orginates on E
s 40flShort 3000 Short and SG Leads at CP

3
Off Hook Seizure

x
E to SG Leads M to SB Leads Call Orginates on E

co tocP 3000 Short x s 400 Short and SG Leads at CO

Pulses on M to Pulses on E to
Dial Pulse SB Leads SG Leads
Distortion x

8/42-84 x
8164

4 11/42-84 11/52

Pulses per
Pulses on E to Pulses on M to

Second/Percent
SG Leads SB Leads

Break x 8/64 x 8142.84

11/52 11/42-84

w
VI



N

~
CP

/
NI(Z) \

%> 7 ‘ff

*- c“ ‘N0E2~l~-- ‘CTE :

NI(A)

~cTE (NOTE 2) I

- ,=

—-++”

E, SG I> E,SG ‘, SG ~ E,SG
CPE -*

i M, SE
4-WIRE

M, SB
: FACILITY M, SB I H, SB

fWTES : I
I1. See Table V for Signaling Test Limits..—

Z. Voice and Voiceband Data Transmission

Leads maybe 2- or 4-Wire.

Fi9.33—E and M Lead Signaling Access Type n-B, CPtoCP (Note 1)

TABLE V

SIGNALING TEST LIMITS RELATEDTO FIG.33

ITEI
m.

1

2

3

4

TESTS

On Hook -
Idle

Off Ilook Seizur~
NI(A) ToNI(Z)

Off Hook Seizurt
NI(Z) ToNI(A)

Dial pulse
Distortion

Pulses per
Second/Percent
Break

OUTGOINI

oN- OFF

NOOK Noo

x

x

x

x

x

AT NI(Z)

SENO I RECEIVE

I 11/42-84
hIISes on J?

ro SG Lead I

OUTOOING AT NI(A)

oN-

1

CONDITIONS
SEND RECEIVE

x ETo SG Leads MTo SB Leads
~ 500K 11Open ~ 500K o Open See Fig. 1, 12

x E TO SG Leads
300fl Short

Call Originates
On E And SC Lead,
At NI(A)

x M ‘fo SE Leads Call Originates
s 4011 Short On E And SG Lead:

At NI(Z)

pulses on E

Ixr%?d I
11/52

Pulses on
M TO SE Leads

x 8/42-84

I I I 11/42-84
I

..-.


