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—— TESTS AND ADJUSTMENTS
VOLCAS FOR 22-TYPE REPEATERS USED WITH
TOLL CONFERENCE GROUPING CIRCUITS
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~ 1. GENERAL
1.09 1In order to obtain a visual indication
1.01 This section describes the methods of of voleas operation a 165C dummy plug is
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suffi-
contact
Such
inch)
with a

certain period have the tip diameter
ciently reduced to csuse unreliasble
operation when used for these purposes.
plugs (tip diameter of ,192 to .200
should not be used where 165C plugs
greeter tip diameter are available,

2. MONITORING AND TALKING

2.C1 Apperatus:
Two 2P13A Patching Cords and one 3P13A
Patching Cord (or equivalent)
Operatcr's Telephone Set

2.02 Procedure:

(1) Arrange the keys- on the telephone set
penel for monitoring in both direc-
tions,

(2) Plug the operator's telephone set into
the jacks on the telephone set panel.
(3) Patch the

TEL SET jacks to the MON T

and R jacks of the volcas monitoring
repeating coil set, using the 3P13A
(three-conductor) patching cord. Avcid a

tip-ring turnover when making this patch.

(4) Pateh the DROP MON and LINE MON jacks

of the monitoring repeating coil set
to the HO DROP and HO LINE jacks of the
volecas, respectively, using the 2P13A
(two~conductor) cords,

{5) The circuit then may be monitored or

talked over in either or both direc-
tions, by using the keys on the telephone
set panel in the standard mamner,

3« PATCHING

3.01 A spare volcas equipped repeater or a
non~volcas equipped repeater may be
patched into the circuit in place of the reg-

ular volcas equipped repeater by following
the procedure normally employed when patching
& non-volcas equipped 22-type repeater, The
monitoring  precautions of Peragraph 1.03
should be observed. The regular volcas
equipped repeater them may be picked up for
testing by patching into its EAST REP LINE and
WEST REP LINE jacks and inserting a 600-ohm
(217D) plug in the EAST REP NET jacks. (The
normal west network is a 600-ohm resistance.)
Tests on the volcas alone may be made by
patching into the DROP VLC IN and LINE VLC IN
Jjacks.

L. RELAY ADJUSTMENTS

L.01 209FA relay adjustments are covered in
sections of the central office series of
maintenance practices,
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5« HEATER CUKRENT

5.01 The current throuzh the wvacuum tube

heaters may be measured at the FIL jack
on the volcas panel, wusing a portable meter
set, without removing the volcas from service.

5.02 Apparatus - Portable meter set consist-

ing of a Westcn Model 1 Ammeter, 0-1.8
armpere range, and either a Z2W26A or 2W27A two-
conductor testing cord and plug assembly (or
equivelent), The 1R tube test set, for ex-

ample, is a satisfactory substitute apparatus.

5.03 Requirements for Heater Current - C(ir-
cuit Order and Maintenance Tests - The

heater current in regulated Dbattery offices

should be between 0.580 and 0.700 ampere,

5.04 The initial adjustment of heater current

in a regulated battery office 1is made
with 11%3A resistences (31,2 ohms £ 1 per
cent,) substituted for the 310A vacuum tubes.
Adjustments in heater current are made by
strapping resistances X, Y and Z, which are in

series with the heaters =and filament battery
and are mounted on the volcas panel, Any de-
viation of the battery voltage from its mean
value, at the time of measurement, is consid-

ered when making this adjustment, as outlined
in Paragraph 5.05 and on Drawing SD-6,,366-011,
not attached. Thereafter, the effect of tube
replacements on heater circuit resistance is
not expected to be great enough to move the
heater current outside of limits and require
restrapping of X, Y and Z.

5.05 Requirements for Heater Current - Ini-
tial Tests - When four 113%A resistances
are substituted for the four 310A vacuum
tubes, heater circuit resistances, X, Y, and 2
should be strapped to obtain 0.6L0 + 0.006 am-
pere, subject to the following corrections:

Deviation from

Mean Voltage Correction
of Fil, Rett, in Amperes
0.1 003
0.2 +006
O 009
O.i 012
0e5 .015

In this table the correction is added to 0.840
ampere when the filament battery voltage is
above the mean value and subtracted from 0.640
ampere when the voltage is below the mean value.

6. VACUUM TUBE TESTS

(A) Cathode Activity

6.01 Cathoae activity of the amplifier tubes (1)
or (2) may be measured with the 1R tube
test set. In order to measure the cathode activity




of the detector tubes ED and WD they must be
substituted for the amplifier tubes. An M4T
cord equipped with 306A and 307A plugs should
be used for connecting the testsettothe FIL ACT
TST jack on the volcas panel. The cord and
plug for connecting the test set to the volcas
FIL jack are permanently attached to the test set.

6.02 The Hickok Model 530B tube tester may
also be used for making cathode activity

tests on the volcas amplifier and detector

tubes.

6.03 Reguirements for Cathode Activity -

Measured 1in 1R Tube Test Set - The per~
centage activity should not exceed 15 per cent
when the heater current isreduced 0,040 ampere
from the existing value. This limit applies
to the amplifier tubes, or to the detector
tubes when tested as amplifiers in the ampli-
fier tube sockets.

6.0, Requirements for Cathode Activity =
Measured onHickok Model 530B Tube Tester

~ The percentage activity of the amplifier or

detector tubes shall not exceed 25 per cent.

(3) Detector Plate Current - Idle Condition

6.05 Vacuum tubes which have been tested and
found suitable for use as amplifiers oc-
casionally may be unsatisfactory as detectors.
A test for plate current in the idle (no in~
put) condition furnishes an additional check
on the ability of the tube to function satis~
factorily as a detector. For this test, the
volcas is assumed to be in working condition.
The sensitivity setting is inconsequential,

6.06 Apparatus:

(1) Where the meter panel of the standard

echo suppressor testing arrangements
is not available, the apparatus needed for
testing consists of:

165C Dummy Plug

Two 217D (600-chm) Plugs

Weston Model 280 Portable Milliemmeter
(0-5, 10 and 50 mil scales) and a 2W10A
two-conductor testing cord and plug as-
sembly, or equivalent,

(2) Where the echo suppressor meter panel
is available, the apparatus is as fol-
lows:

165C Dummy Plug
Two 217D (600-ohm) Plugs

6.07 Procedure - With Portable Milliammeter:
(1) Terminate the volcas inputs by insert-

ing the 600-ohm plugs into the DROP
VLC IN and LINE VLC IN jacks,
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(2) Transfer the east-to-west detector
plate circuit to the PLT C jack by in-
serting a 165C plug into the E TEST jack.

(3) Ccnnect the testing cord tips to the

0-5 mil scale of the milliammeter and
insert the plug into the PLT C jack at the
volcas bay,

(L4) Read the milliammeter, being careful
to observe that eny deflection 1is im
the positive direction,

(5) To check the west-to-east detector,
move the 165C plug from the E TST to
the W TST jack and repeat Item (L).

6.08 Requirements for Detector Plate Current -
Idle Condition - The detector plate cur-
rent shall be less than 0.1 mil,

6.09 Procedure - With Meter Panel Milliammeter:

(1) Terminate the volcas inputs by insert-
ing the 600-ohm plugs into the DROP
VLC IN and LINE VLC IN jacks.

(2) Transfer the east-to-west

plate circuit to the echo suppressor
testing set meter panel by inserting a
165C plug into the B TST jack.

(3) On the meter panel, operate the 2-W

ECHO SPR key and the 2,5 milliampere
key. Note any indication of plate current
on the panel milliammeter,

detector

(4) To check the west-to-east detector,
move the 165C plug from the E TST to
the W TST jack and repeat Item (3).

(5) Remove all plugs.

6.10 Requirements for Detector Plate Current -
Idle Condition -~ The detector plate cur-
rent shall be less then 0.1 mil,

) Meximum Detector Plate Current

6.11 Another check on the ability of a par-

ticular 310A tube to function satisfac-
torily as & detector is obtained by measuring
its maximum plate current. This test involves
measurements of sensitivity, using one of the
methods of Part 7.

6,12 Apparatus - In addition to the apparatus
needed for the sensitivity measurements,
provide one of the following:

(1) Where the meter panel of the standard
echo suppressor testing arrangements
is not available:

165C Dummy Plug

217D (600-ohm) Plug

Weston Model 280 Portable Milliammeter
(0-5, 10 and 50 mil scales) and a 2W10A
two-conductor testing cord and plug as-
sembly, or equivalent,
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(2) Where the echo suppressor meter panel
is available, the apparatus is as fol-
lows:

165C Dwmmy Plug
217D (600-ohm) Plug

6.13 Procedure - With Portable Milliammeter:

(1) Transfer the east-to-west detector
plate circuit to the PLT C jack by in-~
serting a 165C plug into the E TST jack.

(2) Connect the testing cord tips to the

0-50 mil scale of the milliammeter and
insert the plug into the FLT C jack at the
volcas bay {or at the measuring bay, if
available and more convenient),

(3) Terminate +the LINE VLC IN jacks with
the 217D plug.

(L) With the 602A input transformer E INT

on tap 6, measure the sensitivity of
the bare volcas, east-to-west. (The feed-
back condenser EB need not be changed from
its working connection.)

(5) Increase the sending power at the vol-
cas input as follows:

(Sending power) = 50 - (Sensitivity),

where the sending power is in db above
(+) or below (-) 1 MW and the semsitivity
is as messured in Item {(l;). The sensitiv-
ity 1is regarded =s a positive quantity.
For example, if the measured sensitivity =
60 db; the sending power = 50 - 60 = .10
db relative to 1 MW (10 db below 1 MW).

(6) Note the detector plate current on the
portable milliammeter while sending as
described in Item (5).

(7) To measure the maximum detector plate

current west-to-east, interchange the
voleas input connections and move the 165C
plug from the E TST to the W TST jack.
Repeat Items (L), (5) end (6), for the
west-to-east side.

(8) Remove all patch cords and plugs.

6.1l Requirements for Maximum Detector Plate

Current - With the interstage transformer
secondary connection on tap 6, the maximum
plate current shall not be less than 9 mils
and the difference between the E-W and W-E
maximum plate currents shall be less than 2
mils,

6.15 Procedure - With Meter Panel Milliammeter:
(1) Trensfer the east-to-west detector
plate circuit to the echo suppressor

testing set meter panel by inserting a
165C plug into the E TST jack.
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(2) Operate the 2-W ECHO SPR key.

(3) Terminate the LINE VLC IN jacks with
the 217D plug.

(l4) Measure the sensitivity of the bare
volcas, east-to-west.

15) Increase the sending power at the vol-
cas input as follows:

(Sending power) = 50 - (Sensitivity),

where the sending power is in db above (+)
or below (~) 1 MW, and the sensitivity is
as measured in Item (4). The sensitivity
is regarded as a positive quantity. For
example, if the measured sensitivity = 60
db, the sending power = 50 - 60 = -10 db
relative to 1 MW (10 db below 1 MW).

(6) Note the detector plate current on the
25mil scale of the panel milliammeter,
while sending as described in Item (5).

(7) To measure the maximum detector plate

current west-to-east, interchange the
voleas input connections and move the 165C
plug from the E TST to the W TST jack.
Repeat Items (L), (5) and {4) for the west-
to-east side,

(8) Remove all patch cords and plugs.

6.16 Requirements for Maximum Detector FPlate
Current - The plate current should meet
the requirements of Paragraph 6.1},

7. LOCAL SENSITIVITY MEASUREMENTS

7.01 This test is one of the checks on the

overall operation of the wolecas. Since
the relationship between the response of the
voleas to single frequencies and its response
to voice waves i1s well understood, single-fre-
guency sensitivity measurements can be used to
determine that the volcas will be adequately
sensitive to the lowest speech volumes for
which operation is desired.

7.02 As discussed in another section of this

series, there are two local sensitivities
of interest. With the high impedance volcas input
connected across a 600-ohm circuit, the sensi-
tivity is determined as the amount of power at
the volcas input above or below 1 milliwatt, which
will just operate the volcas relays. This amount
of power is arbitrarily regarded as a positive
sensitivity value, when less than 1 milliwatt,
The other local sensitivity of interest, termed the
operating sensitivity, is determined as the amount
of power from a 600-ohm source, at the input
of the volcas-equipped repeater, which will just
operate the volcas relays. As in the case of the
volcas alone, this just-operate power is referred
to 1 milliwatt and is regarded as a positive
sensitivity value when less than 1 milliwatt.

s



7.03 The input power required to produce 1.5

milliamperes of detector plate current is
sometimes specified for sensitivity measure-
ments, rather than the just-operate input power.
While the difference between these methods is
small, the just-operate value is specified in this
series since it is of prime interest in so far
as the proper operation and maintenance of the
overall system is concerned.

7.04 1In general, the sensitivity measurements

require a multi-frequency oscillator
covering the frequency range from 500 to 2000
cycles, a means for attenuating the oscillator
output in small steps, from 1 milliwatt to 70
db below 1 milliwatt, eand a means for deter-
mining the attenuated output. The use of the
following three measuring arrangements is dis-
cussed here:

(1) 6A transmission measuring set, with
13A or 6010B oscillator.

(2) The multi-frequency measuring arrange-
ments of the OB transmission measur-
ing system.

(3) 1A attenuator or equivalent and multi-
frequency oscillator.

Methods for measuring the operating sensitiv-
ity (volcas plus repeater) as well as the bare
volcas sensitivity will be given. At echo
suppressor offices the various methods involve
the use of the standard echo suppressor test-
ing set and instructions are included for its
use.

(A) Iocal Sensitivity Measurements with 64
Transmission Measuring Set

7.05 Apparatus:

2P1%2A Patching Cords, or equivalent
165C Dummy Plug
217D (600-ohm) Plugs

7.06 Procedure - Bars Volcas:

(1) Patch the A set SEND jacks to the 20
db NET IN jacks at the volcas bay, via
e measuring trunk if required. Patch the
20 db NET OUT jacks to the DROP VLC IN
jacks. Terminate the LINE VLC IN jacks
with a 217D plug. The 20 db network is
composed of a balanced 600-ochm 20 db pad
whose output 1is effectively terminated in
600 olms. Noise and crosstalk considera-
tions require that measuring powers on of-
fice trunks be kept above about - 50 dt
relative to 1 MW. Since volcas sensitivi-
ties often exceed G50 db, the additional
attenuation over that permitted at the
sending circuit is supplied by the 20 db
network adjacent to the volecas input.
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(2) Insert a 165C dummy plug in the volcas

TR jack, thereby operating the trans-
fer relay so that the OFR lamp at the vol-
cas bay or on the echo suppressor testing
panel (and at the measuring set bay where
required) will light whenever either side
of the volcas operate:. Where the stand-
ard echo suppressor testing panel 1is in-
volved, operate the TEST TIME, TEST REC
MAKE and BAT keys.

(3) Set the ascillator frequency to 1200
cycles.

(L) Place the 6A set GAIN dial L4 on 0, op-

erate the GAIN key and NEG key, send 1
M4 and calibrate the 6A set. (While send-
ing, the OFR lamp will be lighted.)

Note: During the sending adjustment,
SEND dial 1 should be kept near its
maximum output position.

(5) With the MEAS key operated the OFR

lemp again will light. Now reduce the
sending power by increasing the setting of
GAIN dial L, to the highest step on which
the OFR lamp remains lighted. (In many
cases the sensitivity of the wvolcas will
be great enough to hold the OFR lamp
lighted with the GAIN dial omn L0,)

(6) Reduce the sending power still further

by means of SEND dial 1, e&nd the os-
cillator output control if necessary, un-
til the OFR lamp is extinguished., Then
inorease the sending power slowly, by
means of the SEND dial, until the Oﬁ% lamp
just lights.

(7) Patch the 6A set SEND and REC jacks
together, after removing the existing
patech from the 6A set SEND jacks.

(8) Without changing the position of the

oscillator output control, SEND dial
1, or CAL dial 2; turn GAIN dial l; back to
0 and measure the sending power on the
back scale of MEAS dial 3, with the -10
key operated, if necessary).

(9) This measurement, when added to 20 db

plus the GAIN diml setting of Item (5)
is the "just operate" sensitivity of the
volcas at 1200 cycles, in db relative to 1
MW in a 600-ohm circuit.

(10) To measure the sensitivity of the W to
E or 1line side, patch the 20 db NET
OUT jacks to the LINE VLC IN jacks. Ter-
minate the DROP VLC IN jacks with a 217D
plug. Repeat Items (L) to (9) inclusive.

(11) Remove all patch cords and plugs.
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7.07 Reguirements for 1200-Cycle Local Sensi-

tivity - Initial Tests - Before a voleas
is first placed in service and whenever it is
desired to make a check test, the 1200-cycle
sensitivity of the bare volcas, for the maxi-
mum sensitivity adjustment (B condenser con-
nected to ground and INT trensformer on tap
6), shall be within limits of $9.0 and %6.5
db. For other sensitivity adjustments, the
volcas shall meet the requirements of Table I
and Table II.

TABLE I

EFFECT OF CHANGING FEEDBACK ADJUSTMENT
FROM MAXIMUM SENSITIVITY SETTING

Feedback or
B Condenser
Connection

6024 Input or Required

INT Transformer Sensitivity

Connection Change - db
Betwsen E and F(l) Fixed - any tap -2.0
Between F and G Fixed - any tap -l
Between G and H Fixed - any tap -6
Off Fixed - any tap -10

(1) See the El section of these Practices for
information on resistances E, F, G and H.

TABLE II

EFFECT OF CHANGING INTERSTAGE TRANSFORMER
CONNECTION FROM MAXIMUM SENSITIVITY SETTING

Feedback or 6024 Input or Required
B Condenser INT Transformer Sensitivity

Connection Connection Change - db
Fixed Tep -5.7f1.2
Fixed Tap -11.7 £ 1.5

7.08 Procedure - Operating Sensitivity:

(1) Patch the 6A set SEND jscks +to the

EAST REP LINE jacks of the volcas
equipped repeater. Terminate the WEST REP
LINE and the EAST REP NET jacks in 600
ohms, by means of the 217D plugs. Whers
measuring trunks are required between the
6A set bay and the repeater bay, both re-
peater lines should be patched to these
trunks so that the tester can measure both
sides of the volcas without returning to
the repeater bay. The idle measuring
trunk ({connected to the west repeater
line, 1in this case) should be terminated
at the measuring bay in 600 ohms, unless
it is of the type which remains automati-
cally termineted while idle.

Note: Observe that there are no plugs
in the VLC IN jacks.

(2) Insert a 165C dummy plug in the volcas

TR jack thereby operating the transfer
relay so that the OPR lamp at the volcas
bay or on the echo suppressor testing panel
(and at the measuring set where required)
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will light whenever either side of tre
volcas operates. Where the standard echo
suppressor testing panel is involved,
operate the TEST TIME, TEST REC MAKE end
BAT keys.

(3) Set the oscillator freguency to 1200
cycles.

(l4) Place the 6A set GAIN dial on O, oper-
ate the GAIN key and NEG key, send 1

milliwatt and calibrate the set. (While

sending, the OFR lamp will light.)

Note: During the sendinz adjustment,
SEND dial 1 preferably shoull be
kept near its maximum output posi-
tion.

(5) With the MEBAS key operated, the OFR

lamp again will light. Now reduce the
sending power by increasing the setting of
GAIN dial L to the highest step on which
the operate lemp remains lighted. (In
many cases the sensitivity of the volcas
will be great enouzh to heold the OPR lamp
lighted with the GAIN dial on L0.)

(6) Reduce the sending power still further

by means of SEND dial 1, and the os-
cillator output control if necessary, un-
til the OPFR lamp 1is extinguished. Then
increase the sending power slowly, by
means of the SEND dial, until the OFR lamp
just lights.,

(7) At 64 sets, remove pateh cord plug

from EAST REP LINE Jjacks (or “rom
measuring trunk connected to these jacks)
and insert in 6A set REC jacks, thereby
connecting the 6A set SEND and REC jacks
directly together.

(8) Without changing the position of the

oseillator output control, SEND dial
1, or CAL dial 2; turn GAIN dial [ baci: to
0 and measure the sending power on the
black scale of MEAS dial 3, (with the -10
key operated, if necessary).

(9) This measurement when added to the

GAIN diel setting of Item (5) is the
"just-operate" operating sensitivity of
the volcas at 1200 cycles, in db relative
to 1 MW from a 600-ohm source at the re-
peater output.

(10) To measure the operating sensitivity
of the W to E or line side: In Itenm
(1), move the patch cord from the EASI REP
LINE jacks to the WEST REP LINE jacks and
the termination from the WEST REP LINE
Jjacks to the EAST REP LINE jacks. Or,
where measuring trunks ere used, make the
corresponding changes at the measuring
bay. Repeat Items (L) te (9), inclusive.

(11) Remove all patch cords and plugs.



7.09 Requirements for 1200-Cycle Operating
Sensitivity: The operating sensitivity
requirements for all tests are as follows:

Repeater Pad Control Cord Circuit
Side Office Repeater Office

EW (dropg Li.0+2.04db  LL.O + 2.0 db

WE (line .0F 2.0 Lb.0 * 2.0

7.10 The sensitivity requirements -of Para-

graph 7.09 permit a maximum sensitivity
unbalance of 5.0 db between the two sides,
after allowing for the difference in specified
sensitivities. In rare cases this amount of
unbalance may require that the precautions of
Paragraph 1,08 be observed while making gain
measurements.

(B) Local Sensitivity Measurements with LOB
Transmission Measuring System

7.11 Apparatus:

2P13A Patching Cords, or equivalent
165C Dummy Plug
217D (600-ohm) Plugs

7.12 Procedure - Bare Volcas:

(1) Patch the SEND jacks of the multi-fre-

quency measuring circuit to the 20 &b
NET IN jacks at the volcas bay, via a
measuring trunk if required. Patch the 20
db NET OUT jacks to the DROP VLC IN jacks.
Terminate the LINE VLC IN jacks with a
217D plug. The 20 db network is composed
of a balanced 60C-ohm 20 db pad whose out-
put is effectively terminated in 600 ohms.
Noise and crosstalk considerations requirse
+hat measuring powers on office trunks be
kept above about -50 db relative to 1 MW.
Since volcas sensitivities often exceed 50
db, the additional attenuation over that
permitted at the sending c¢ireuit is sup-
plied by the 20 db network adjacent to the
volcas input.

(2) Insert a 165C dummy plug in the volcas

TR jack, thereby operating the trans-
fer relay so that the OPR lamp at the wvolcas
bay or on the echo suppressor testing panel
(and at the measuring bay where required)
will light whenever gither side of the vol-
cas operates. Where & standerd echo sup-
pressor testing panel is involved, operate
the TEST ?BME, TEST REC MAKE and BAT keys.

(3) Set the oscillator frequency to 1200
cycles.

(L) With the measuring circuit sending

pads set to zero loss, operate the CAL
key and measure the sending power with the
oscillator output control on its minimum
setting. Then adjust the oscillator out-
put control to obtain a sending power of 1
Md. (While sending 1 MW the OPR lemp will
remain lighted,)
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(5) If the available range of sending power

adjustment below 1 MW, as deter-
mined in Item (l}), is 5 db or more, pro-
ceed as follows: With the sending pads,
reduce the sending power in 5 db steps to
the lowest step on which the OFR lamp re-
mains lighted., With the oscillator output
control, continue reducing the sending
power until the OPR lamp is extinguished,
then increase it slowly until the OFR lamp
just lights. Operate the CAL key and
measure the oscillator output in db below
1 MW, on the B scale.

(6) If the available range of sending power
adjustment below 1 MW, as deter-
mined in Item (l;), is less than 5 db, pro-
ceed as follows: With the sending pads,
reduce the sending power in 5 db steps to
the first step on which the OFR lamp is
extinguished. With the oscillator output
control, increase the sending power slowly
until the OPR lamp just lights. Operate
the CAL key and measure the oscillator
output in db above 1 MA, on the A scale.

(7) When proceeding according to Item (5)

the just-operate sensitivity is the
sum of the 20 db network loss, the sending
pad loss and the oscillator output in db
below 1 MW,

(8) When proceeding according to Item (6)

the just-operate sensitivity equals
the sum of the 20 db network end sending
pad losses minus the oscillator output in
db above 1 MW.

(9) To memsure the sensitivity of the W-E

or line side, patch the SEND jacks of
the multi-frequency measuring circuit to
the 20 db NET IN jacks at the volcas bay
via a measuring trunk if required. Patch
the 20 db NET OUT jacks to the LINE VLC IN
jacks. Terminate the DROP VLC IN jacks
with a 217D plug. Repeat Items (ui to
(8), inclusive.

(10) Remove all patch cords and plugs.

7.13 Requirements for 1200-Cycle Local Sensi-
tivity - Initiel Tests - The sensitivity
should meet the requirements of FParagraph

7.07.
7.1y Procedure - Operating Sensitivity:

(1) Patch the SEND jacks of the multi-fre-

quency measuring circult to the EAST
REP LINE, Terminate the WEST REP LINE and
EAST REP NET jacks with 217D plugs. Where
measuring trunks are required between the
multi-frequency bay and the repeater bay,
both repeater lines should be patched to
these trunks so that the tester can meas-
ure both sides of the volcas without re-
turning to the repeater bay. The idle
measuring trunk (comnected to the west
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repeater line in this cese) should be ter-
minsted at the measuring bay in 600 ohms,
unless it is of the type which remains
automatically terminated while idle.

Note: Observe that there are no plugs
in the VLC IN jacks.

{2) Insert a 165C dummy plug in the volcas

TR jack, thereby operating the trans-
fer relay so that the OFR lamp at the vol-
cas bay or on the echo suppressor testing
panel (and et the measuring set bay, where
required) will light whenever either side
of the volcas operates. Where a standard
echo suppressor testing circuit i1is in-
volved, operate the TEST TIME, TEST REC
MAXE and BAT keys.

(3) Set the oscillator frequency to 1200
cycles,

(L) With the measuring circuit sending

pads set to zero loss, operate the CAL
key and measure the sending power with the
oscillator output control on its minimum
setting. Then adjust the oseillator out-
put control to obtain a sending power of 1
M4, (While sending 1 MW the OFR lamp will
remain lighted.)

(5) If the available range of sending power

edjustment below 1 MW, as determined
in Item (4), is 5 db or more, proceed
as follows: With <the sending pads, re-
duce +the sending power in 5 db steps to
the lowest step on which the OPR lamp re-
mains lighted, With the oscillator output
control, continue reducing the sending
power until the OFR lamp is extinguished,
then increase it slowly until the OFR lamp
Just 1lights. Operate the CAL key and
measure the oscillator output in db below
1 MW, on the B scale.

Note: With the volcas on or within a
few db of its maximum sensitivity
setting, it will occasionally be im-
possible to reduce the sending power
sufficlently to release the voleas,
In such cases a 600-ohm 10 db pad
should be inserted in the measuring
path, adjacent to the voleas input.
This pad should be considered as an
additional sending pad when determin-
ing the sensitivity in Item (7).

(6) If the available range of sending power

adjustment below 1 MW, as determinedin
Item (4), is less than 5 db, proceed as
followss With the sending pads, reduce the
sending power in 5 db steps to the first
step on which the OPR lemp is extinguished.
With +the oscillator output control, in-
crease the sending power slowly until the
OFR lamp just lights, Operate the CAL key
and measure the oscillator output in db
above 1 MW, on the A secale,
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Note: With the volcas on or within a
few db of its maximum sensitivity
setting, it will occmsionally be im-
possible to reduce the sending power
sufficiently to release the wolcas,
In such cases a 600-ohm 10 or 15 db
pad should be inserted in the measur-
ing path, adjacent to the wolcas
japut. This pad shouldbe considered
as an additionel sending pad when de-
%.5mining the sensitivity in Item

8).

(7) When proceeding according to Ttem (5)
the just-operate operating semsitivity

is the sum of the sending pad loss and the

oscillator output in db below 1 MW.

(8) When proceeding according to Item (6)

the just-operate operating sensitivity
equals the sending pad loss minus the os-
cillator output in db sbove 1 MW.

(9) To memsure the operating sensitivity

of the W-E or line side, patch the
SEND jacks of the multi-frequency measur-
ing circuit to the WEST REP LINE, vie s
measwring trunk if regquired. Terminate
the BAST REP NET jacks with a 217D plug.
Terminate the EAST REP LINE, or the meas-
uring trunk in which it is patched, in 600
ohms. Repeat Items (L) to (8), inclusive.

(10) Remove all patch cords and plugs.
7.15 Requirements for 1200-Cycle Operating
Sensitivity - The sensitivity should

meet the requirements of Paragraph 7.09,.

(C) local Sensitivity Measurements with 1A

Attenuator

7.16 Where a 600-ohm scurce of power at 1200

cycles and means for adjusting the out-
put of 1 MW 1is aveilable, the 1A attenuator;
or its equivalent, c¢an be used for measuring
local sensitivities. The 20 db network is not
required for sensitivity measurements with the
1A attenuator.

7.17 Apparatus

2P13A Patching Cords, or eguivalent

2 - 2W15A Testing Cords, or equivalent
217D (600-ohm) Plugs

1A Attenuator, or eguivalent

7.18 Procedure - Bare Volcas

(1) Locate the 1A attenuator where the

operation of the voleas OFR lamp will
be visible to the attendant eand as close
to the voleas as the sabove requirement
will permit.

{2) Set the oscillator frequency to 1200

cycles eand adjust the sending power
te 1 MW.



(3) Comnect the 2W15A testing cords to the

1A attenuator. With the testing cords
patchr the attenuator between the 1 MW
(1200-cycle) source and a 600-ohm (217D
plug) termination ecross which is connected
the drop volcas input. Use available
means for comnecting the attenuator output
the 600-ohm termination and the voleas in-
put together, preferably three-pair strap
Jjacks. Terminate the LINE VLC IN Jjacks
with a 217D plug.

(L) Insert a 165C dummy plug in the wolecas
TR jack, enabling the OPR Ilamp to
light whenever either side of the volcas

operates. At stations where the OPR lamp
on the standard echo suppressor ‘testing
panel is used for this purpose, operate

the TEST TIME, TEST REC MAKE and BAT keys.

(5) With the attenuator on 0 db the OFR
lamp will light. Increase the atten-
uator loss until the OFR lamp extinguishes

then decrease the loss slowly, 1in 0.5 db
steps, until the OPR lamp lights.
~(6) The final setting of the attenuator

obtained inItem (5) is ameasure of the
just-operate volcas sensitivity, assuming
that the sending power has not changed.

(7) In order to measure the sensitivity of
the west-to-east or line side, shift

the patch cord plug from the DROP VLC IN
jacks to the LINE VLC IN jacks. At the
seme time, move the 217D plugs from the

LINE VLC IN jacks to the DROP VLC IN jacks.
Repeat Items (5) and (6).

(8) Remove all patch cords and plugs.

7.19 Requirements for 1200-Cycle Local Sensi-
tivity - Initial Tests - The sensitivity
should meet the requirements of Paragraph 7.07.

7.20 Procedure - Operating Sensitivity

(1) Locate the 1A attenuator where the

operation of the voleas OFR lamp will
be visible +to the tester and as close to
the volcas as the above requirements will
permit.

(2) Set the oscillater
cycles
to 1 MW. -

frequeney to 1200
and adjust +the sending power

(3) Connect the 2W15A testing cords to the
JA attenuator. With the testing cords
patch the attenuator between the 1 M4
(1200—cycle) source and the EAST REP LINE
Jjacks of the wvoleas repeater, usingmeas-
uring trunks if required. Terminate the
WEST REP'LINE and EAST REP NET jacks with
217D plugs.
Note: Observe that there
tne VLC IN jacks.

are no plugs in
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(L) Insert a 165C dummy plug in the volcas
TR jack, thereby operating the trans-
fer relay and enabling <+the OPR lamp to
light whenever either side of the volcas
operates. At stations where the OFR lamp
on the standard echo suppressor testing
panel is used for this purpose operate the
TEST TIME, TEST REC MAKE and BAT keys.

(5) With the attenuator on O db the OFR

lamp will light. Increase the atten-
uator loss until the OFR lamp extinguishes,
then decrease the loss slowly, in 0.5
db steps, until the OPR lamp lights.

(6) The final setting of the attenuator

obtained in Item (5) 1is a measure of
the just-operate operating sensitivity,
assuming that the sending power has not
changed.

(7) In order +to measure the west-to-east
or line sensitivity, shift the patch
cord plug from the EAST REP LINE to the
WEST REP LINE jacks and the 217D plug
from the WEST REP LINE to the EAST REP
LINE jacks. Repeat Items (5) and (6).

(8) Remove ell patch cords end plugs.
7.21 Requirements for 1200-Cycle Operating

Sensitivity - The sensitivity should
meet the requirements of Paragreph 7.09.

8., MEASUREMENT OF SENSITIVITY-FREQUENCY CHAR-

ACTERISTICS

8.01 Measurement of the wolcas sensitivity at
frequencies other than 1200 cycles may
conveniently be made following a measurement

at 1200 cycles. One of the methods given in
Part 7 should be used, substituting the de-
sired frequency for 1200 cycles. Measurements

on the bare wolcas at 500, 1200 and 2000 cy-
cles ordinarily are considered sufficient for
determining the state of this characteristic.

8.02 Requirements for Sensitivity-Freguency

Characteristiec - All Tests - The re-
quirements at 500 and 2000 cycles, relative to
1200 cycles, are given in Table III, for a
bare volcas with the maximum sensitivity ad-
Jjustment.

TABLE IT1
SENSITIVITY-FREQUENCY CHARACTERISTICS
BARE VOLCAS WITH MAXTMUM SENSITIVITY ADJUSTMENT

Frequency in
Cycles per Second

Required Sensitivity
Limits in db

500 -15.0 + 4.5
1200 -
2000 -9.5 + 2.0
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9. MEASUREMENT OF FREQUENCY OF MAXTMUM SENSI-
TIVITY

9.01 In addition to sensitivity measurements

at specified frequencies the tuning of
the volcas in the region of 1200 cycles may be
explored when the sensitivity measuring ar-
rangements include a heterodyne type oscilla-
tor., A milliemmeter 1is connected into the
plate circuit of the detector tube and observed
for maximum deflection as the oscillator fre-
quency is varied in the region of 1200 cycles.

9.02 Apparatus:

(1) Where +the standard echo suppressor
testing arrangements are not involved,
& portable meter set consisting of a
Weston Model 280 milliammeter (0-5, 10 and
50 mil scales) and a 2W10A two-conductor
testing cord and plug assembly, or equiva-
lent, is required, in addition to the ap-
paratus for sensitivity measurements.

(2) Where +the stendard echo suppressor
testing arrangements are available,
the meter panel milliammeter is used.

9.05 Procedure - No Echo Suppressor Test Set:

(1) Connect the testing cord tips to the

0-10 mil scale of the milliammeter.
Insert the plug into the PLT C jack at the
volces bay (or at the measuring set bay,
if available and more convenient).

(2) Insert a 165C durmy plug in the E TST

Jack of the volcss, thereby commecting
the PLT C jack into the east-to-west de-
tector plate circuit.

(3) Using one of the 1local sensitivity

measuring methods ziven in Part 7, ar-
range the test connections for a measure-
ment of sensitivity in the east-to-west
direction (drop side). Adjust the sending
power until a detector plate current of 3%
mils is obtained. Vary the oscillator
frequency between about 1000 and 15,00 cy-
cles and observe the milliammeter reading.
(Reverse the meter connections, 1if neces-
sary, to obtain & positive indication.)
Note the frequency at which the meximum
deflection of the meter occurs.

(4) shift +the 165C dummy plug from the E
TST to the W TST jack for measurements
on the W-E or line side.

(5) Remove all patch cords and plugs.

9.0, Requirements for Frequency of Maximum

Sensitivity - The frequency of maximum
sensitivity shall be higher than 1000 ecvcles
and lower than 1400 cyeles. No tuning adjust-
ments are provided on the volcas. Any eappre-
cisble departure from the above limits proba-
bly indicates & trouble condition.
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9,05 Procedure - Echo Suppressor Test Set Used:

(1) Operate the 2W ECHO SFR and 25-mil
keys on the meter panel.

(2) Insert a 165C dummy plug in the E TST

jack of the voleas, thereby connecting
the meter panel milliammeter into the de-
tector plate circuit.

(3) Using one of the local sensitivity

measuring methods given in Part 7, ar-
range the test connections for a measure-
ment of sensitivity in +the east-to-west
direction (drop side). Adjust the sending
power until a detector plate current of 3
mils 1s obtained. Vary the oscillator
frequency between ebout 1000 and 1400 cy-
cles and observe the milliammeter reading.
Note the frequency at which the maximun
deflection of the meter occurs.

(4} shift the dummy plug from the E TST to
the W TST jack for measurements on the
W-E or line side.

(5) Remove all patch cords and plugs.
9.06 Requirements for

Sensitivity - The frequency
the requirements of Paragraph 9.0l.

Frequency of Maximum
should meet

10. MEASUREMENT OF OPERATE AND RELEASE MASTEK

RELAY CURRENTS

10.01 Measurements of "just-operate” and "just-

release" master relay current provide &
check on the adjustment of this relay:and, to
a certain extent, on the condition of +the
hangover relay as well. The test involves the
use of one of the local sensitivity measuring
methods of Part 7 together with a milliammeter
for measuring the detector plate (master relay
operate winding) current. The testing ar-
rangements are therefore the same as those
used for measuring the frequency of meximum
sensitivity.

Note: Where the 1A attenuastor method of
measuring sensitivity 1is used, the op-
erate and release current wvalues can
be approximated to about the nearest
0.15 mil.

10,02 Apparatus:

(1) Where +the standard echo suppressor
testing arrangements are not involved,
e portable meter set  consisting of a
Weston Model 280 milliammeter (0-5, 10 and
50-mil scales) and a 2W10A two-conductor
testing cord and plug essembly, or equiva-
lent, is required, 1in addition to the ap-
paratus for sensitivity measurements.

(2) Where the standerd echo suppressor
testing arrangements are awvailable,
the meter panel milliammeter is used.



10.03 Procedure - No Echo Suppressor Test Set:

(1) Connect the testing cord tips to the

0-10 mil scale of the milliammeter.
Insert the plug into the PLT C jack of the
voleas bay (or at the measuring set bay,
if available and more convenient).

{2) Insert & 165C dummy plug in the E TST

jack of the volcas, thereby connecting
the FLT C jack into the detector plate
circuit.

(3) Measure the E-W, or drop side, sensi-

tivity at 1200 cycles, wusing one of
the methods given in Part 7. Observe the
detector plate current corresponding to
the just-operate and just-release values
of sending power, as determined from the
OPR lamp signals. In other words, first
increase the sending power slowly from be-
low the operate value. The detector plate
current reading at the moment the OFR lamp
lights 1is the master relay operate cur-
rent. Then reduce the sending power slowly
until the OPFR lamp extinguishes. The
detector plate current at this point is
the master relay release current.

(L4) shift the 165C dummy plug from the E
TST to the W TST jack for measurements
on the W-E or line side.

(5) Remove all patch cords and plugs.

10.04 Requirements for Master Relay Operate
Current - The master relay shall operate
on currents between 1.2 and 1.8 milliamperes.
If the master relay fails to meet these lim-
its, it requires adjustment or is defective.

10.05 Requirements for Master Relay Release
Current - The master relay shall release

on not less than 0.6 milliampere. Otherwise,
the relay requires adjustment.
10.06 Procedure - Bcho Suppressor Test Set

Used:

(1) Operate the 2W ECHO SPR key of the me-
ter panel.

(2) Insert & 165C dummy plug in the E TST

jack of the volecas, thereby comnecting
the meter panel milliammeter into the de-
tector plate circuit.

(3) Meesure the E-W, or drop side, sensi-

tivity at 1200 cycles, using one of
the methods given in Part 7. Operate and
hold the 2.5 mil key of the meter panel.
Observe the detector plate currents cor-
responding to the just-operate and just-
release values of sending power, as deter-
mined from the OPR lamp signals. In other
words, first increase the sending power
slowly from below the operate value. The
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detector plate current reading at the mo-
ment the OPR lamp lights is the master re-
lay operate current. Then reduce the
sending power slowly until the OPR lamp
extinguishes. The detector plate current
at this point is the master relay release
current.

(4) Shift the 165C dummy plug from the E
TST to the W TST jack for measurements
on the W-E or line side.

(5) Remove all patch cords and plugs.
10.07 Requirements for Master Relay Operate
and Release Currents - The currents

shall meet the requirements of Paragraphs
10.04 and 10.05.

11. TIME CHARACTERISTICS OF VOLCAS

11,01 At non-echo suppressor points, the re-

lease time can be approximately deter-
mined as a function of the capacity of the
slow-release (hangover) circuit condensers,
assuming the relays are in satisfactory ad-
Justment. As a working rule, each microfarad
which is added to the slow-release circuit
condenser capacity increases the release time
approximately 15.3 milliseconds. For example,
assume that the E and G condensers are being
used., Since these condensers have average ca-
pecities of L.32 and 1.12 mf.respectively, the
release time will be approximately 15.3 (L4.32
+ 1,12) = 8% milliseconds. If, for any rea-
son, & trouble condition is suspected in the
hangover circuit, the N resistance may be
measured on a Wheatstone bridge or with an
ohmmeter and the capacity of the E, F and G
condensers measured on a testboard bridge or
capacity meter.

11.02 There are no convenient means, other

than the echo suppressor time measuring
set, awveilable for determining operate time.
With the volcas relays in good condition, how-
ever, the operate time will rarely, if ever,
be a factor in faulty operation.

Time Measurements

11.03 Measurements of operate time and release
time meay be made on the volcas, using

the time measuring arrangements of the stand-

ard echo suppressor test: set.

11.0l Apparatus:

165C Dummy Plugs
2P13A Patching Cords, or equivalent

11.05 Procedure

(1) The calibration of the test circuit
should be checked.
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(2) To check the time characteristies of

the E-W or drop side, 'patch the DROP
VLC IN jacks to the TEST E-W jacks of the
testing circuit, and the LINE VLC IN jacks
to the TEST W-E jacks,

(3) Insert 165C dummy plugs into the TR

and E TST jacks of the volcas thereby
transferring the short-circuiting contacts
of the hangover relay to the time measur-
ing circuit and the detector plate circuit
to the meter panel.

{LL) 1000 or 1200 cycles should be supplied

to the testing circuit from a perma-
nently connected oscillator or from an os-
cillator or 1000-cycle 1-Md sending cir-
cuit patched to the OSC jacks.

Note: In some cases +the high sensi-
tivity of the voleas requires that
an attenuator or pad be inserted be-
tween the oscillator output and the
0SC jacks of the testing circuit.
Depending upon the volcas sensitivity,
this pad, or the attenuator set-
ting, may be 10, 20 or 30 db.

(5) Ope~=te the meter panel W ECHO SPR key.

(6) Operate the TEST TIME, TEST SEND MAKE,
TEST REC MAKE, TEST SPR EW and BAT
keys on the echo suppressor test panel.

(7) Operate the 25-mil key of the meter

panel and adjust the B potentiometer
on the test panel (and if necessary, the
pad or attenuator between the oscillator
output and the test circuit 0SC jacks) un-
til the milliammeter indicates 5 mils.

(8) Operate and restore the TEST TIME key

repeatedly, allowing & slight interval
in each position, adjusting the three
time-measuring dials until a zero deflec-
tion is obtained on the test set galvon-

ometer, The OPR lamp should 1light each
time the TEST TIME key is operated.
(9) The reading of the time measuring

dials indicates the time required for
the E-W or drop side relays to operate.

(10) Operate the TEST SEND BREAX and the
TEST REC BREAK keys on the test panel.

(11) Operate and restore the TEST TIME key

repeatedly, allowing a slight interval
in each position, adjusting the three
time-measuring dials wuntil a zero deflec-
tion is obtained on the test set galvon-

ometer, The OPR lamp should 1light each
time the TEST TIME key is operated.
(12) The reading of the time measuring

dials indicates the time required for
the E-W or drop side slow-release relay to
release.
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(13) To check the time characteristics of

the W-E or line side of the volcas,
remove the dumy plug from the E TST jack
and insert it into the W TSt jack.

(1) Operate the TEST TIME, TEST SEND MAKE,
TEST REC MAKE, TST SPR WE and BAT keys
on the test panel.

(15) Repeat Items (7) through (12) +to ob-
tain the operate and release times for
the west-to-east relay chain.

(16) Remove all patch cords and plugs.

11.06 Requirements for Volcas Operate Time -

The volcas relays shall coperete in less
then 11 milliseconds. If the relays fail to
meet this limit they probably need adjustment
or are defective. This requirement applies
only to installetions where & time measuring
set is available.

11.07 Requirements for Volcas Release Time -

The release time should be 150 milli-
seconds * 0.030 second. This requirement
applies only +to installations where a time

measuring set is availabls.

12.. BRIDGING AND SWITCHING LOSSES

12.01 The repeater gain is reduced by a small
amount, termed the bridging loss, when
the volcas input is connected to the repeater.
I1 the idle condition, the east-to-west volcas
introduces a loss in the east-to-west trans-
mission path (and the west-to-east volcas a
similar loss in the west-to-east transmission
path) which is termed the transmitting
switched loss (TSL). In the operated condi-
tion, the west-to-east volcas introduces loss
in the east-to-west transmission path (and the
eest-to-west volcas a similer loss in the
weSt-to-east  transmission path) which is
termed the receiving switched loss (RSL).

12.02 Bridging and switching losses

measured by comparing repeater
with and without the wvarious losses included,
as described in the following procedure. A
transmission measuring set with multi-frequency
oscillator and a separate 1000-cycle oscil-
lator are required for the complete series of
measurements. Where the bridging loss is de-
sired at 1000 cycles only, the multi-frequency
oscillator may be replaced by a 1000-cycle os-
cillator,

may be
gains

12.03 Apparatus:

Four (600-Ohm) 127D Plugs,
Sufficient two-conductor
Cords, or equivalent

or equivalent
2P1%7A Patching



12.04 Procedure

(1) Patch the repeater to the transmission
measuring set. Terminate the EAST REP
NET jacks inm 600 ohms, using a 217D plug.

(2) For measurements in the E-W direction:

Patch the DROP VLC IN jacks to a sep-
arate 1000-cycle oscillator, sending suf-
ficient power to operate the volcas. Ter-
minate the LINE VLC IN jacks in 600 ohms,
using a 217D pluge.

(3) Measure the E-W repeater gain at 1000

cycles - and at 250 and 2750 cycles if
the bridging loss is desired at these fre-
quencies.

(L,) Remove the patch cord plug from the
DROP VLC IN jacks.

(5) Measure the E-W repeater gain at 1000

cycles - and at 250 and 2750 cycles if
the bridging loss is desired at these fre-
quencies. (Omit this step if switching
losses only are being measured., )

(6) Terminate +the DROP VLC IN jacks' in

600 ohms, wusing a 217D plug. (Both
volcas inputs now are terminated in 600
ohms. )

(7) Measure the E-W repeater gain at 1000
cycles.

(8) Remove the testing tone, then remove

the 217D plug terminations from both
the DROP VLC IN and LINE VLC IN jacks.
Patch the LINE VLC IN jacks to a separate
1000-cycle oscillator, sending sufficient
power to operate the volcas.

(9) Measure the E-W repeater gein at 1000
cycles.

(10) To measure the bridging, +trensmitting

switched and receiving switched losses
in the W-E direction: Perform Items (1)
to (9) of this paragraph, substituting ref-
erences to LINE VLC IN jacks for references
to DROP VLC IN jacks and vice versa, make
the gain measurements in the W-E direction.

(11) Restore all connections to normal.

12.05 Bridging Loss - The bridging loss, for a
given repeater side and measuring fre-
quency, is obtained by subtracting <the gain
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measured in Ttem (5) of Paragraph 12,04 from
that measured in Ttem (3) of Paragraph 12.0L.

Requirements: The bridging loss shall
measure within limits of 0.3 db and
1.1 db for any freguency between 250
and 2750 cycles per second.

12,06 Transmitting Switched Loss - In a given
direction of transmission, the transmit-
ting switched loss at 1000 cycles 1is obtained
by subtracting the gain in that direction as
measured in Item (7) of Paragraph 12.04 from
that measured in Item (3) of Paragraph 12.04.

Requirements: The transmitting switched
Toss 1imits, for all settings of
the S resistance, are given in Table IV.

TABLE IV
Nominal Value Transmitting
of S Resistance Switched Loss
in Ohms in db
o) 5.9 to 9.7
10 4.0 to 7.0
20 3.2 to 5.4
1,0 2.1 to 3.9
Open Zero

12.07 Receiving Switched Loss - The recelving

switched loss at 1000 cycles for a given
direction of echo transmission is obtained by
subtracting the gain in that direction as
measured in Item %9) of Paragraph 12,0, from
thet measured in Item (7) of Paragraph 12.0L,
In many cases the gain measured in Item (9)
will be negative (a loss) and should, there-
fore, be regarded as & negative quantity when
subtracted from Item (7).

Requirements: The recelving switched
loss limits are given in Table V.

TABLE V
A+B Receiving
Resistance Switcred Loss
in Ohms in db
62.5 10,1 to 12.1

12,08 Effective Receiving Switeched Loss - The
results of Paragraph 12.07 are a measure

Page 13



SECTION 332-432-500

of the loss to echo transmission produced by volcas equipped repeater, as outlined in Para-
the shunt whieh is placed across the echo graph 12,04, with results as follows:
transmission path when the volcas operates. In
normal operation, however, the bridging loss Par. 12,04 Gain Meas.
is automatically removed when the receiving Item db
switched loss 1is applied, so that the effec-
tive loss to echo transmission is less than the (3) 9.0
loss determined in Paragraph 12.07 by the (5) 8.5
amount of the 1000-cycle bridging loss (i.e., (7) 6.0
about 0.5 db less). (9) -5.0
The desired losses may thea be ootained by
12.09 Example - Assume that gain measurements performing the operations of Paragraphs 12.05
were made on the E-W or drop side of = through 12.07:

Par. Quantity Operation Loss - db

12.05 Bridging Loss Ttem (3) - Item (5) 0.5

12.06 Trens. Sw. Loss Ttem (3) - Item (7) 3.0

12.07 Rec. Sw. Loss Ttem (7) - Item (9) 11.0

12.08 Effective RSL 11.0 - 0,5 10.5
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