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1. GENERAL

1.01 This section describes the methods of
testing and adjusting the equipment as-

sociated with V1 and V3 amplifiers in telephone
repeater service.

1.02 This section is reissued to correct Table ~
11 on Page 4. This change was previously

covered in Issue 1 of the addendum. J
1.03 Tests and adjustment procedures for the

VI and V3 amplifiers as well as patching
and monitoring methods are to be found in their
respective sections. Singing point tests have
been deleted in this issue as they are now
described in Section 332-015-500.

1.04 \\’ith the exception of the amplifier units,
repeaters utilizing either V1 or V3 am-

plifiers may have identical circuit configura-
tions. These repeaters usuaily consist of two
amplifiers and associated line equipment which
may include hybrids, regulating networks, equal-
izers, filters, etc.

1.05 Testing procedures for repeaters involv-
ing V3 amplifiers will differ according

to whether or not a repeater jack field is pro-
vialed. If no jack field is provided, certain
tests of this section will require the use of
the auxiliary test panel. A method of patching
the working amplifiers to this auxiliary test
panel is described in another section on the V3
amplifier.

1.06 .4 momentary break in the circuit conti-
nuity of intertoll trunks employing single

frequency signaling (other than on a ringdown
basis) may cause the seizure of switching equip-
ment. W’ith intertoll trunks employing dial s\vitch -
ing equipment at both ends, a more serious
SWv’iCe reaction results when only one side of
the trunk is opened than when both sides are
opened. When one side only is opened, the re-
ceiving office, after approximately a 10-second
break, will send back a reorder signal (120 1PM) m
causing seizure and release of a sender link and
controller circuit at the rate of 120 1PM at the
other office.

1.07 Interruptions to single frequency signal-
ing trunks may be avoided by the use of a

repeater switching circuit.

1.08 At regulating repeater offices, in order
to avoid having the value of a regulating

network change during the progress of a test
where line equipment is involved, it will be
necessary to note the step on which the regulator
is operating, to set the manual control dial at
this value (or whatever value is indicated by a
particular test), and to transfer the operation
of the regulating network circuit to the manual
control dial for the duration of the test by op-
erating the TRANSFER key, This will apply to
transmission measurements made from the EQ IN
jacks.

1.09 It is very important to identify accu-
rately the correct location of the V3

units wanted before any one is removed from its
socket or before monitoring cords are connected
to the pin jacks of the units. The repeater num-
bers for the rows of units are given on the des-
ignation cards on the vertical channels but within
a given row of units the proper location of the
pair of units associated with a given circuit is
determined only by counting. Hence, it is very
important to make certain that the correct units
are selected before performing any operations
that might interfere with service on working
circuits and it is very important to identify
the units removed with respect to their correct
odd and even sockets so that no error will be
made when they are inserted again. Detailed in-
structions for the removal of V3 units from their
sockets are covered in other practices on this
subject.
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1.10 When a V3 amplifier unit is to be out of
its socket for more than the normal test-

ing time interval, some form of substitute load
should be inserted into the socket in order to
avoid increasing the heater current in the other
tubes on the same supply. !_The360D plug of the
4P22A cord provides such a substitute heater
load, as do the 360B and 360C plugs, which are
used for patching line to line and for patching
600-ohm terminations onto both lines coming into
the socket, respectively. When a single ampli-
fier unit is to be removed from its socket for
but a short interval, as, for example, for a
cathode activity test, it is satisfactoryto omit
the substitute load on the heater supply.

2. 2-WIRE EQUIPMENT

(A) InPut Equipment Losses

2.01 In order to check the equipment losses,
measurements between 600 ohms maybe used,

bearing in mind that such losses are for test
purposes only and do not necessarily correspond
to the losses used in circuit layout procedure.
For these tests the line balancing networks
shouldbe replacedby 600 & 1 ohms and the equal-
izers and filters should be left in the normal
condition. At regulatingpoints if the group of
circuits (on which the three repeaters under
control of the same set of regulatingrelays are
operating)may be taken out of service, the reg-
ulatingnetwork is transferredto manual control
and put on step +10. For tests where the group
is not taken out of service, such as repeater
section transmissionmeasurements, the step of
the pilot wire regulator should be noted, the
manual control dial should be placed on the cor-
responding step, and the regulating network
should be transferredto the manual controldur-
ingthe tests. The inputequipmentlossthenwill
be increased by the loss of the regulatingnet-
work on the operating step. The additionalloss
may be obtained from Table I or Table II.

2.02 Fig. 1 shows a schematic layout of the
equipment and the jack arrangements for

testing this equipment.

2.03 Apparatus:

1 - 217D (600-ohm)Plug
2 - 2P13A Cords or equivalent

2.04 Procedure:

(1) Selecttwo transmissionmeasuringtrunks
betweenthe measuring set and the pri-

mary testboard or two TBRR trunks between
the testboard and repeater bay and measure
the loss of these trunks looped together at
the testboard.

600?

Testboard

i;
EQVD
TN

2 Methods of connecting to Phantom
Equipment at Primary Testboard

To T.M.S.

Ter;~otion
I

EQ
Ov---sl

Plugs

Testboard
Multiple Single Conductor Eq;;:~sent

Jacks Patch Cords

k=;=s.
~il v--+-

J
To T.M.S.

~(Ph) or
Termination

Fig. 1 2-Wire Equipment Jack Arrangements

(2) Patch one of these trunks to the EQ
jacks at the testboard and to the SEND

terminal of the measuring set (secondtrunk
no longer used).

(3) Patch the REC terminals of the ❑easur-
ing set to the EQ OUT jacks in the jack

field at the repeater bay (ar in the jack
field of the V3auxlliary test panel patohed
to the working sockets).

(4) Terminate the correspondingEQ IN jaoks
in a 217D (600-ohm)plug.

(5) Measure the equipment plus trunk loss
and subtract the loss measured in Item

(l). The resultingvalue isthelnput equip-
ment loss measured between 600 ohms. This
assumes that the loss of the secand trunk
(measuredin Item (l))Is roughlyequivalent
to the loss of the office cablingbetween the
primary board and the transformerhybrid.

Requirements: The requirementsaregiv-
en In Tables III and IV.

●

☛
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TABLE 1

Regulatin$ Network for Long Regulator Sections

SINGLE LINE SCHEMATIC

‘N~eO”T

PILOT WIRE REGULATING
REGULATOR NET WORK

STEP STEP

F+
+10
+ 9.5

+5.

+9
+ 8.5

+4
+8

m+ 7.5

+7
+6,5

+6
+3

+5. s

+5

1---
+4,5

+4
+2’

+3, s

+3

+2.5

+2
+1

m
l-T--h-mm-4.5

-5
-5,5

,::.5 ‘3

7w--75

-8
-4

-8.5

I ::05 ‘5

RELAYS PAOS

I

LOSS 1“ DB
~-

--x-..

)PERATED IN 19~A 19GA 19 GA 19 Gi116GA [6 CA. 19GA, 19 GA. 19 GA. 19GA

+

nya;: ,I+55Pksss e50p ik$,as n25p H172s )+~p H445 H25p SEE “OTC

A, B,C,O NONCO:O’O; O,O o 0 0 0 0 () ,3

~

. .—4. .-—

B,CtD A 1,5 1.25 10 ,75 1.0 75 Lo Lo 20 1.5 1.25 L5

A,C, D B 2.75 2.5 2.25 1,5 ~ 2.0 15 225 2.25 3.75 3.25 ,?,5 .30

c,” A,B 4.25 3.75 3.25 ’225 3.0 2.25 325 3.25 5.75 4.75 3.75 4.5

.—

B,D A,C [575 475 4.2513.25 4.0 3.25 4.25 4.25 7.75 6,25 s.~ 6,0

I

A, D S,c 7 6 5.5 4.0 5.0 4.0 S5 55 9.s e 6.5 7.5

D A,B,C 8,S 7.25 6.5 I 4,75 6,0 , 4.75 I 65 6.5 11.5 9.5 ‘7.75 9.0

A,B C,o 9.75 8.25 7.75 5.75 7,0 5.75 7.75 7,75 13~5 11~5 925 10.5

— —

,f

—

B A,C,O I 1.25 9,5 8.75 f 6.5 8.0 6.5 8.75 a 75 1S25 12.75 10.5 12.0

—

A B,C,D 12.50 I 0.75 10.0 725 9.0 7.25 10.0 100 170 ~14.5 11.75 13.5

—

NONE :’;’ 14 12 II 80 10 0.0 II II 19 16 13 15

RESISTANCE
DESIGNATION

RESISTANCE COOE
—

A 89G 89F 89E 89D 89E 89D S9E FJ9(Z 89J 89G B9 F 69G 89H 89 H

B 8%6 89L 89K 89G 89J 09 G 09K 89 K B9s 69P 09 L B9 N S9 R 89A

c 139U 89R a9P 89L 89 N 89L 89P 89P 89AD MY 89T B9w EmAA WAC

D 89A C 89Y B9W 89P 89T 89P 89W 89W 89AL 89& 69AB B9AE 89AH B9AK

1
00

1.75 1.75

35 35

#

45.25 525

675 7.25

8.5 9.0

,025 )0.75

11.75 1275

4

—

13.5 14.5

—

+
1525 16,25

17 18

NOTE :
THEsE COLUMNS COVER LOSS RANGES NOT REQUIREO
FOR STANOARD FACILITIES. THEY MAY BE USED FOR
SPECIAL CASES, WHEN SUITABLE,
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TABLE II n
=

Regulating Network for Average Regulator Sections o
z

Single Line Schematic

r
lC Pad lC Pad lC,Pad

In~ With ~ With With ~
89-Type Res. 89-Type Res. 89-Type Res.

(A) (B) (c) ---k
lC Pad
With out

89-T e Res.

(D)

pilot Wire Regulating Relays
Regulator Network

Pads Loss in DB

Step Step
Operated In

19 Ga. 19 Ga. 19 Ga. 19 Ga. 16 Ga. 16 Ga. 19 Ga. 19 Ga. 19 Ga. 19 Ga.
H88S H~OP B88S B~OP H4~S H25P H172S H63P H44S H25P

See Note

+10 to +6 +6 None None o 0 0 0 0 0 0 0 0 0 0 0 0

+5*5, +4*5 +5 A A 0.75 0.5 0.5 005 0.5 0.5 0.5 0.5 1 0.750.250.250.75

+11, +3.5 +k B B 1.5 1.25 1 0.75 1 0.75 1 1 2 1.5 0.5 0.751.75’

+3, +2.5 +3 A,B A,132.25 1.75 1.5 1.25 1.5 1.25 1.5 1.5 3 2.250.75 1 2.5

+2, +1.~ +2 c c 2.75 2.5 2.25 1.75 2 1.75 2.25 2.25 3.75 3.25 1 1.253.5

+1, +0.J +1 A,C A,C 3.5 3 2.7S 2.25 2.5 2.25 2.75 2.75 L.75 4 1.251.5 4.25

0, -0.5 0 B,C E?,c h.25 3.75 3.25 2.5 3 2.5 3.25 3.2S 5.75 L.751.5 2 5.25

-1, -1.5 -1 A,B,C A,B;C 5 k.25 3.75 3 3.5 3 3.75 3.75 6.7s 5.5 1.752.25 6

-2, -2.5 -2 C,D C,D ~.~ 4.75 4.5 3.25 4 3.2S h.5 4.5 7:5 6.5 2.0 2.5 7

-3, -3.5 -3 A,C,D A,C,D 6.25 5.25 5 3.75 L.5 3.75 5 5 8.5 7.2S2.252.757.75

-n, -11.5 -h B,C,D i3,C,D 7 6 5.5 4 5 4 5.5 5.5 9.5 6 2.5 3.25 8.75

-5 to -lo -5 A,B,C,D A,B,C,D7.75 6.5 6 Lis 5.5 b.5 6 6 10.5 8.75 2.7.5’3.5 9.5

Resistance
Designation

Resistance Code

A 89D 89c 89c 89c 89c 89c 89c 89c 89E 89D 89CH 89CH 89D +

B 89G 89F 89E 89D 89E 89D 89E 89E 89J 89G 89c 89D 89H

c 89M 89L 89K 89H 89J 89H 89K 89K 89s 89P 89E 89F 89R

D 89M 99K 89K 8% 89J 89G 89K 89K 89S 89P 89E 89F 89R

Note: These columns cover loss ranges not required for standard facilities. They may be used for special cases, when
suitable.

) ,A I )
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TABLE III

1000-Cycle 2-Wire Inrmt Equipment Losses
between 600 Ohms

Open Wire Side Circuits
135- or 1000-

20-CYC16 Cycle or S.F.
Signaling Signaling

Min. Av. ~ ~~~—.

‘on-composited 4.7 5.5 6.2 5.7 6.5 7.2
‘omposited --- 5.5 6.3 7.0

Open Wire Phantom Circuits
135- or 1000-

20-Cycle Cycle or S.F.
Signaling on Signaling on

Phantom Phantom
& & Max. Min. k ~

!O-Cycle Sig-
naling on
Sides 3.3 4.0 4.7 4.9 5.6 6.3
.35-or 1000-
Cycle or S.F.
Signaling on
Sides 6.2 6.9 7.6 6.2 6.9 7.6

Note: At regulatingpoints,regulatornet-
work lossesmust beadded (seePar.2.01).

B) Output EwiDment Losses

2.05 Apparatus:

1 - 217D (600-ohm)Plug
2 - 2P13A Cords or equivalent

2.06 Procedure:

(1) Selecttwo transmissionmeasuringtrunks
between the measuring set and the pri-

mary testboardand measure the loss of these
trunks looped together at the testboard.

(2) Patch the SEND terminals of the ❑eas-
uring set to the EQ IN jacks in the re-

ptiaterbay (or in the jack field of the V3
auxiliary test panel patched to the working
sockets).

(3) Patch the REC terminals of the measur-
ing set to one end of the measuring

trunk and to the testboardend of this trunk
patch the EQ jacks at the testboard.

(4) Terminatethe correspondingEQ OUT jacks
in the repeatar bay (or V3 auxiliary

test panel jack field) in a 217D (600-ohm)
plug.

(5) Measure the loss and subtract the loss
measured in Item (l). The resulting

value is the output equipment loss measured

between 600 ohms. This assumes that the
loss of the second trunk measured in Item
(1)is roughly equivalentt. the loss of the
office cabling from the primary board to the
transformer hybrid.

Requirements: The requirements to be
met are contained in Tables V and VI.

TABLE V

1000-Cycle 2-Wire Output Equipment
Losses (db) between 600 Ohms

Open Wire

Min. & ~
Side Circuits = 3.6 4.1

Phantom Circuits
Side Ckts. Non-composited 3.4 3.9 4.4
Side Ckts. Composite 3.5 4.0 4.5

TA5LE VI

1000-Cycle 2-Wi+e Output Equipment
Losses (db) between 600 Ohms

Cable

Side
Circuits

Min. Av. &——

Toll Cable
16 H-44-25 3.1 3.6 4.1
16 or 19 4.1 4.6 5.1
H-172-63

19 B-88-50 4.1 4.6 5.1
16 or 19 3.5 490 4.5
H-88-50

19 D-88 (Cap. 3.5 4.0 4.5
0.84 MF/mi.)

16 H-88 Pr. 3.3 4.0 4.7
(0.062MF/mi.)
in coaxial
cable

19 H-135 Pr. 3.9 4.6 5.3
(0.040MF/mi.)
in coaxial
cable

19 H-88 Pr. 3.9 4.6 5.3
(0.04(+MF/mi.)
in coaxial
cable

19 H-44-25 3.0 3.7 4.4
16 or 19 3.9 4.6 5.3
H-174-106

Exchange Area Cable Loaded:
M-88, H-88 or 3.5 4.0 4.5
R-135

H-172, H-175,) 4.1 4.6 5.1
B-88, B-135)
or B-175 )

Phantom
Circuits

Min. Av. ~——

3.4 3.9 4.4
3.4 3*9 4.4

3.7 4.2 4.7
3.3 3.8 4.3

3.3 3.8 4.3

3.4 4.0 4.6
3.6 4.3 5.0

Page 5



SECTdl 332-103-501

TAELEIV

lCCQ-CYCle 2-wAreInput Equipment Losses(db)betxeen600Ohms

CableFacilities

(a)Without Cx Sets or with~ECx Sete

SideCticuite PhantomCircuite
(A) (B) (c) (D) (E) (F)

~ =.. =———. Av.Max. 16_n.Av. . Min. Av. Max. Min. Av. Max. ~ &. Max. fdn.Av. Max.—— ——

TollCable

16 H-b4-?5 k.7 5.5 6.2 5.7 6.5 7.2 6.3 ‘1.l7.8 b.9 5.7 6.& 4.9 5.7 6.4 6.2 6.9 7.6
16 or 19 H-172-63 5.8 6.5 7.2 5.8 6.5 7.2 &.3 5.o 5.7 L.3 5.0 5.7 L.1 h.8 5..5L.1 4.8 5.5
19 B-88-50 5.2 6.o 6.7 5.2 6.o 6.7 L.9 5.6 6.3 L.9 5.6 6.3 14.75.4 6.1 k.7 504 6.1
16 or 19 H-88-50 )
16 or 19 s-86-31 ) k.5 5.3 6.o b.5 5.3 6.o lJ.Ok.7 5.4 &.0 &.7 5.4 3.8 L.5 5.2 3.8 h.5 5.2
19 IM8 (Cap.0.08fIMF/mi.))

16 H-88FT. (o.062MF/~.)
inCoaxialCable
19 H-135Pr.(0.04lAF/@.)
in CoaxialCable
19 H-88Pr● (0.OLfr@/mi.)
in CoaxialCable
19 H-M-25
16 or 19 s-174-106

ExchangeAreaCableLoaded

~~ or H-135

H-172,H-175>
E-88,B-135or.k175 ]

Page 6

6.7 7.L 8.1 eeeNote2

8.7 9.L10.1 seeWOti2

6.5 7.2 7.9 eeeNote2
5.5 6.5 7.h 5.7 6.6 7.4 6.1 7.1 8.o 6.1 7.1 8.o 5.1 7.1 8.o 6.1 7.1 8.o
5.6 6.5 7.k >.6 6.5 7.L 5.2 6.1 7.0 5.2 601 7.0 5.0 5.9 6.8 5.0 5.9 6.8

5.z 6.o 6.7 5.o 5.8 6.5
4.8 5.5 6.3 4.8 5.5 6.3

5.8 6.5 7.2 5.8 6.5 702

(A)- 20-cycle or CX Sig. t or 135-or 1000-cyclewithTelegraph
(B)= 13> or l~cycle Sig.or S.F.Sig.withoutTelegraph

)
(c = 20-cycleSig..SidesandPhsntome
(D = 20-cyclePhantom,135-or l@O-cycleor S.F.Slg.Sidee
(E)= 135-or 1000-cycleor S.Y.Sig.?hentin;Sides: 2~Ycle;

or135-or 1000-cyclewithTeleg.;or CX Sig.
AlsoCX Sig.SideeandPhantom

(F)= 135-or lmcle or S.F.Sig.Sidesmd Phsn~me

(b)WithTypec Cx sets

(NotincludinglossofCx Set)

PhantimCircuits
sidecircuits Cx on Sldee

Facility
Cx on Phantim

i!isl.~~ Min. Av. Mex.———
16 H-U-25 5.5 6.3 7.0 G 5.7 6.11
16 or 19 H-172-63 5.8 6.5’7.2 L.1 !4.85.5 ::: :2 ;:;
19 +88-50 5.2 6.o 6.7 L.7 5.4 6.1 A.? 5.L 6.1
16 or 19 H-88-50
19 D-88(Cap.0.08LMF/mi.) ]

b.5 5.3 6.o 3.8 L.5 5.2 3.8 h.5 5.2

19 H-4&?5 (135-cycleSig0) 5.5 6.5 7.4
(MC&cycleSig.) k.5 5.5 604
(l~5&o;h~OC0-cycle

6.1 7.1 8.o 6.1 7.1 8.o

Note 1: At regulating points,regulatornetworkloseesmustbe added(seeParagraph
2.01).

NOtS ~: These lessee holdfOrtypicslequalizeradjustmsntefOr60 milesof both
16 H-88(o.062w cable)and19 H-135(0.OLI@ cable)sndfor50ties
of 19 H-88(0.O& MF cable).

.
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1SS 2, SECTION 332-103-501

(C) Terminating Set Losses
TRSG

2.07 Terminating set loss measurements, In
general, necessitate connections to the

equipment at either the secondary testboard or
the toll switchboard. In measuring these losses
the switch pad (if used) should be out of the
circuit.

d

.

.
,

2.08 Fig. 2 shows a simplified schematic of a
4-wire terminating set (Circuit Layout

Code 4TP).

nn

*
REC.

= 1
I

B,O. Con7
“. n.”

bB.u.
Netas

Req.

—
.-.. !, .-. I I lype j ——

Fig. 3 - Miniature .4-WireTerm. Set

+?v---- 2.11 The resistor hybrid arrangement (Circuit
Layout Code 4TR) shown in Fig. 4 may re-

place the transformerhybrid at repeatered ter-
minals. Loss measurements ❑ay be ❑ade by the
❑ethod indicated in Paragraph 2.09.

Fig. 2 - 4-Wire Term. Set (4TJ?)

2.09 The 1000-cycle loss measurement procedure
for the terminating set of Fig. 2 is sim-

ilar to that described in Paragraphs 2.04 and
2.06 except that a measuring trunk to the sec-
ondary toll testboard is required and the 2-wire
drop is patched to this trunk at the testboard.
The lOSS is measured between the 2-wire appear-
ance and the EQ IN orEQ OUT jacks while the cor-
responding EQ OUT or EQ IN jacks are terminated

Requirements:

1000-Cycle Loss (db) Min. Max.—.

Trans. or Rec. 10.3 11.1

in a 217D plug.
R FJ~

;~
2,16 MF 4’25W

21MF

Rfl

RD

Requirements:
1000-Cycle Loss (db)* Min. Max.——

6.5 7.5
2.9 3.9

Transmitting
Receiving

* With O db plug type pads inserted.

2.10 The 1000-cycleloss of the miniature ter-
minating set (CircuitLayout Code 4TT) Is

Fig. 4 - Schematic of Resistor
rangement for 2-wire

Hybrid Ar-
Terminals

measured by the method
simplifiedschematic is

Requirements;

1000-Cycle Loss

Transmitting
Receiving

of Paragraph 2.09. A
shown in Fig. 3.

(db)* Min. Max.

2.7 3.6
5.0 6.0

2.12 At non-reDeatered terminals the line may
be terminated in one of the transformer

arrangements of Fig. 5. The equipment loss is
measured from the line side to the drop side by
methods similar to those given in Paragraphs
2.04 and 2.06.

Requirements: The requirements to be
met are contained in Table VII.

* With REC and TRSG potentiometers in
their extreme clockwise position.

f-’

Page 7
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SECTION 332-103-501

TABLE VII

1000-Cycle Equipment Losses (rib)
between 600 Ohms Transformer

Arrangement Der:

Fig. 5 [a) or (b)_

Side Ckts. ph. Ckts.
ransformer Type Min. Max. Min. Max..— ——

173E or 173A 0.1 1.1 0.3 1.3

173B 0.7 1.7 0.9 1.9

173C 1.2 2.2 - -

173D -- 0.2 1.2

FiR. 5 (cl

1000-Cycle

Line to LoSS - dt

ransformer Type Min. Max.Drop Ratio

173E or 173A 0.5 : 1 0.5 1.5
2:1 0.6 1.6

173B 0.845 : 1 ().2 1.2

3.38 : 1 1.6 2.1

173C 1.15 : 1 0.2 1*2
4.6 : 1 2.6 3.6

173D 0.3 : 1 1.3 2.3

1.2 : 1 0.2 1*2

3. 4-WIRE EQUIPNENT

jA) Input Equipment Losses

3.01 At regulating points, transfer the reg-
ulating network to manual control (see

Par. 2.01). -

3.02 Apparatus: .

2- 2F’13ACords or equivalent
f

3.o3 Procedure:

(1) Selecttwo transmissionmeasuringtrunks
between the measuring set and the pri-

mary testboardand measure the loss of these
trunks looped together at the testboard.

(2) Patch one of these trunks to the EQ
jacks at the testboard and to the SEND

terminalsof the measuringset (secondtrunk
no longer used).

(3) Patch the REC terminals of the measur-
ing set to the EQ OUT jacks in the jack

field at the repeater bay (or in the jack
field of theV3 auxiliarytest panel patched
to the working sockets).

(4) Measure the loss and subtractthe loss
measuredin Item (l). The resulting

value is the input equipment loss measured
-

between 600 ohms. This assumes that the
loss of the second trunk measured in Item

To
runk

Kw

T I 2 To Drop
Ckt. T

65
To

~
m I

12 11
~ — ~

kt. 12 tl 9 !0
43 ,4 3’

7“

~

- “ {W ~

CO$;.D.C

To Line
, Sigor

1 %$%’$
78 78
t2 ‘

To Phantom

(a)

Page 8

Fig. 5 - Transformer
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(1) is roughly equivalent to the loss of
the office cabling from the primary board
to the input line transformer.

Requirements: The input
requirementsare given

(B) Output Equipment Losses

3.04 Apparatus:

equipment loss
in Table VIII.

2 - 2P13A Cords or equivalent

3.05 Procedure:

(1) Selecttwo transmissionmeasuringtrunks
between the measuring set and the pri-

mary testboardand measure the loss of these
trunks looped together at the testboard.

(2) Patch the SEND terminals of the meas-
uring set to the EQ IN jacks in the re-

peater bay (or in the jack field of the V3
auxiliary test panel patched to the working
sockets).

(3) Patch the REC terminals of the measur-
ingset to one end of the measuringtrunk

and to the testboardend of this trunk patch
to the EQ jacks at the testboard.

(4) Measure the loss and subtract the loss
measured in Item (l). The resulting

value is the output equipment loss measured
between 600 ohms. This assumes that the
loss of the secondtrunkmeasured in Item (1)
is roughly equivalent to the loss of the
office cabling from the primary board to the
output line transformer.

Requirements: The requirements to be
met are contained in Table VIII. The
values listedapply for nominal equal-
izer settings.

TABLE VIII

1000-Cycle Losses of Line Equipment
For 4-Wire Circuits

1000-Cycle Loss - db
Equipment Loss Side Circ@t Phantom

Measured Min. Hax. Min. Max.——

19H44-25 Cable - 173-
T%meRepeatingCoils

Non-composited- Input 2.9 4.3 2.7 4.1
- output 0.2 1.2 003 1.3

Composite - Input 2.7 4.1 2.7 4.1
- output O*3 1.3 0.3 1.3

19H88-5b Side and
Phantom Gircuits and
19H86-31 Side Circuit -
173-Type Repeating Coils

Non-composited- Input
- output

Composite - Input
- output

19H44-25 Cable 62 and
93-Yype Repeating Coils

Non-composited- Input
- output

Composite - Input
- output

Order Wires on Non-
phantomed 19H44 Cable

Local Order Wire at
Auxiliary Stations

Input
output

Local Order Wire
at Main Stations

Input
output

Express Order Wire

Input
output

2.2 3.6 2.4 3.8
0.6 1.6 0.3 1.3
2.3 3.7 2.5 3.9
0.7 1*7 0.3 1.3

2.6 4.0 2.8 4.2
0.2 1.2 0.2 1.2
2.7 4.1 2.8 4.2
0.2 1.2 0.2 1.2

().2* 102*

0.2 1.2

3.4* 4,8*

0.2 1.2

2.9* 4.3*

0.2 1*2

Order Wires on 16H44 Side
Circuits or 16H44 Core Pairs
in Coaxial Cables - 173-Type
Repeating Coils (60 Mi. Sections~

Input 3.4 5.0
output 0.2 1.2

19H86-31 Phantoms - 173-Type
Repeating Coils (For Side Ckts.
See Req. for 19H88-50 Side Ckt.)

Non-composited- Input 3.8 5.2
- output 0.3 1.3

Composite - Input 3.6 5*O
- output 0.3 1.3

Order Wires for Type N Carrie~

Non-composited16 or 19H172S

Input 6.0 7.7
Output 6.0 7.7

Page 9
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(Table VIII continued)

Non-composited 16 or 19B88S

Input 4.0 5.8
Output 4.0 5.8

Note: At regulating points regulating
network losses must be added to input
equipment losses (see Par. 2.01).

* With zero loss in pad. If pad is not zero,
add nominal loss of pad * .2 db to the
values given.

(C) Equalizer Adjustments

3.06 The equalizer used for 4-wire facilitie:
is shown schematically in Fig. 6. The

low-frequencyelements are resistor RI in shunt
with capacitor C,. The high-frequencyelements
are resistor Rz, the 251B inductor and the .02
mf capacitor.

Input Line
Transformer

T 1

1+
251B I

Cl Ri

1 L 1

Fig. 6 - Equalizer for 4-Wire Circuits

3.07 Typical equalizer strapping for various
line facilities are given in the appli-

cation schematicsfor V1 and V3 repeaters. The
information in the following paragraphs is in-
cluded as a guide in equalizing repeaters used
under conditionsnot covered by the application
schematics.

3.08 The low-frequency equalizer has a small
transmission loss at 1000 cycles. The

equalizer loss increases as the frequency de-
creases below 1000 cycles. The shape of the
loss frequency characteristic is determined by
the relationship between C, andR,. For exam-
ple, if it is desired to change the shape of the
characteristic to increase the loss at 200 cY-
cles and decrease the loss at 500 cycles, C,
should be decreased and RI should be increased.
An increase in the value of C, and a decrease

in the value of R, will have the opposite ef-
fect. When the equalizer is adjusted for a
large low-frequency equalization, the lOSS at
1000 cycles becomes appreciable and some high-
frequency equalizationresults.

3.09 The high-frequency equalizer consists of
the resistor R, in series with an induc-

tor resonated by an .02 mf capacitor. The nor-
mal frequency of resonance will be around 3000
cycles but may be shiftedup or down by connect-
ingthe .02mfcapacitor acrossa smallerorlarger
inductance,respectively. The bridging loss of
the equalizerat the resonantfrequencyis prac-
tically zero but increasesas the frequencyde-
creases until? at frequenciesnear 1000 cycles
and below, the loss depends upon the value of
resistor Rz. The shape of the loss frequency
characteristicbetween 1000 cyclesand the reso-
nant frequency may be controlled to a limited
extent by changing the connectionsof leads “Ma
and “N” on the taps of the inductor. As the value
of the inductanceconnectedbetween these leads
decreases,the characteristicrisesmore sharply
near the resonant frequency. The value or re-
sistor R, also has a small effect on the low-
frequencyequalization. A decrease in the value
ofR2 increasesthe effectivenessof the low-fre-
quency equalizer.

4. 1OOO-CYCLE LOSS OF REGULATING NETWORKS

4.01 The regulatingnetwork, when used, is in-
cluded in the tnput equipment. It COIl-

sists of four lC pads into which are plugged the
appropriate 89-type resistors.

4.02 The procedure in testing the regulating
network is identical with that described

in Paragraph 2.04. The network is put on ❑an-
ual control by the operation of the TRANSFER
key, and the input equipment loss is measured.
(Note that for tests at other than on the op-
eratingstep, this requiresthat three circuits,
on which the three repeaters under control bf
the same set of regulatingrelays are operating,
be taken out of service.) Unless some particu-
lar step or steps are being checked, in general
the working range of the regulator steps should
be included.

Requirements: The 1000-cycle loss in-
troduced by the regulatingnetwork is
shown in Table I or 11, the tolerance
being % 0.3 db.

b
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