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1. GENERAL 

1.01 This Section covers the method of 
testing the six-outlet repeater toll 

conference grouping circuit at switching 
pad, non-gain and cord circuit repeater of- 
fices, and includes the requirements and 
limits for each test. 

1.02 This issue replaces Issue 2 of this 
section, the principal changes being 

to include references and requireme;p;iE;; 
non-gain and cord circuit repeater 
and also to include references and require- 
ments for vol‘cas equipped branches. 

1.03 Section 332-436-300 covers the suggested 
application of these tests in connection with 

the maintenance of the toll conference grouping 
circuit. 

1.04 Section 332-430-100 covers the description 
of the toll conference grouping circuit. 

-A 
:::‘:!:.;:;. 

2. REZUIREMENTS AND L IMITS 
.@tg$ 

!@$$ 
:,:.i~,:&; i”‘&;p;~ 2. 01 For switching pad and non-gain off i- ‘+A:-....~.... 

ces. the requirements and 1 imits giV- 
en in this Section are based on repeater 
gains of 6 db and switching pad losses of 4 
db for non-volcas branches and repeater 
gains of 8.5 db and switching pad losses Of 

6.5 db for volcas equipped branches. In 
cord circuit repeater offices, the repeater 
gains are 9 db and the switching pad 1OSSeS 
are 7 db for the non-volcas branches, and 
for the volcas branches, the gains aritlth5 
db and the pad losses are 9.5 db. 
stallations where service conditions re- 
quire other values than those quoted on.any 
or all of the legs of the bridge, corre- 
sponding changes should be made in the ba- 
sic requirements given in this Section for 
tests involving repeaters and switching pads* 

3. TESTING METHODS 
(A) lC)00-%Je Measurements 
Resistance Multiple LOSS 
3.01 The lOOO-cycle measurement on the re- 

sistance multiple is made from ?nr 
leg to any other leg, with the remalnln(l 
legs terminated at the line jacks of the 
repeaters with 217D plugs (600 ohms) as in- 
dicated schematically in Fig. 1. 

with 6430 ohms. Fig. 1. 

@I American Telephone and Telegraph Company, 1938 
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SECTION 332-430-500 

other legs terminated-in 600 ohms 
should be 14.0 ?: 0.5 db. 

Repeater Gain 

3.02 The lOOO-cycle gain of each repeater 
should be measured in accordance with 

the instructions set forth in the Section 
covering the methods of making tests on 
22Al repeaters. 

Beauirements: The measured gains 
of each repeater should be within 
? 0.3 db of the value specified on 
the circuit layout record card 
covering the conference grouping 
circuit. 

Drop Circuit and Switching Pad Loss 

3.03 The lOOO-cycle measurement on each 
drop circuit should be made between 

the drop side of the repeater and the 
switchboard for the following two condi- 
tions: 

(1) Switching pad out. 
(2) Switching pad in. 

Recuirements: 

(1) DroECircuit: The measured.loss 
Ef- the& circuit with the 

switching pad out should conform 
with the normal value for the of- 
f ice. 

(2) Switching Pad: The increase in 
measured loss due to the switch- 

ing pad should not differ from the 
designated value by more than f 0.4 
db. 

Grouping Circuit Overall Loss 

3.04 The lOOO-cycle measurement on the 
overall grouping circuit is made from 

the switchboard jack of one leg, through 
the grouping circuit, to the switchboard 
jack of any other leg with the switching 
pads in. The remaining legs should be in 
the normal idle condition at the switch- 
board. (The idle cohdition of the switch- 
board jack 

P 
rovides the proper termination 

for the leg. Fig. 2 shows schematically 
the conditions for making this test. 

The R;z;;t;Eents : measured loss 
any two legs with the 

switching pads II Jn” should be 
10.0 db plus twice the nominal of- 
fice drop loss f 1.0 db. (Where 
repeater gains or pad values other 
than those specified in Para- 

graph 2.01 are used, the 10.0 db 
figure 
ingly. 1 

should be adjusted accord- 

22-A-l 
Repeater 

2oow - 

Toll 
Swbd. 

Trunks 

T”T::ns. 
Board 

To Remaining Legs of 
Grouping Circuit 
Normal at Swbd. 

Fig. 2. 

Disabling and Holding Feature 

3.05 The disabling and holding feature is 
checked by means of a lOOO-cycle mea- 

surement similar to that of Paragraph 3.04 
above, but with a toll cord plugged in to 
the special disabling jack. 

Requirements: The measured loss be- 
tween any-two legs should be at 
least 30 db. 

One-Way Feature 

3.06 The one-way condition is measured by 
plugging an idle toll cord into the 

one-way jack and measuring 1000-cycle 
transmission from the switchboard jack of 
one leg to the switchboard jack of any oth- 
er leg, with the switching pads in. 

Reouirements: The measured loss 
from thencoming leg to any out- 
going leg should be the same as 
measured according to Paragraph 
3.04 above. From any outgoing leg 
to any other leg, (including the 
incoming leg) the measured loss 
should be at least 30 db. 

<B) Gain-Freauency Measurements 

Repeater 

3.07 The gain-frequency measurement of 
each repeater should be made in ac- 

cordance with the instructions set forth in 
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ISS 3, SECTION 332-430-500 

the Section dealing with methoas of testing 
22Al repeaters. - 

- 
Frea, 

300 
500 

1600 
2200 
2600 

- 

- 

Reouirements: Both sides of each 
repeater shall conform to the fol- 
lowing limits at the indicated 
frequencies: 

DB Deviation from 1000-C cle Gain 
Minimum Normal % 

W-E E-w E-W Gs--E-m -- -- -- 

-1.0 -1.0 -0.4 -0.4 +0.2 +0.2 
-0.2 -0.2 0 0 +0.2 +0.2 
-0.2 -0.2 
-0.4 -0.2 

: +0.1 +0.2 +0.3 
+0.2 +0.3 +0.6 

-5.2 -0.1 -2.2 +0.5 -0.2 +1.1 

Note: The typical equalizer setting 
to give the above characteristics 
1s: Leads ‘IL,” “F” and “R” are all 
connected to terminal 1 of the 82G 
retard coil. 

(C) Passive SingingPoint Tests 

3.08 The passive singing point tests are 
made by using a test repeater and re- 

flection attenuator (or equivalent arrange- 
ment 1 patched in place of the repeater on 
the leg to be tested. The use of a tes.t 
repeater will avoid the necessity of chang- 
ing the gain adjustment of the regular re- 
peater. The test repeater should have Type 
13C filters and preferably a gain-frequen- 
cy characteristic similar to the regular 
repeater. Where a test repeater is not 
availeble, the regular repeater associated 
with a non-volcas leg may be used. 
Resistance Multiple 
3.09 A passive singing point test should 

be made on each leg of the resistance 
multiple with the other legs terminated on 
the drop sides of their resoective reneat- 
ers by the use of 217D plugs- (600 ohms) in 
the REP LIluE and REP NET jacks. 
3.10 Fig. 3 shows schematically the con- 

nections and arrangements for making 

2cow 

To Remaining Legs of Grouping Circuit 
Arranged with 600w in REP LINE and 
REP NET on Drop Side of Repeater. 

Fig. 3. 

the singing point tests on a leg of the re- 
sistance multiple. 

Reauirem+: The singing point of 
any leg of the resistance multiplr 
with the other legs terminated in 
their respective passive repeaters 
should not be less than 30 db. 

3.11 If this requirement is not met, re- 
place the repeater termination on 

each of the legs with a 600-ohm termina- 
tion, as indicated in Fig. 4, and measure 
the singing point. 

Requirema: The singing point of 
any leg of the resistance multiple 
with the other legs terminated by 
a 600-ohm termination should be 
greater than 35 db. 

2DD4 

Refl. 

cl 
Atten. 

I iI 
To Remaining Le s of Resistance 

Multiple Each f ermmated with 
217. D Plugs 

Fig. 4. 

3.12 If a singing point of 35 db or more 
is obtained, under the conditions 

given in Paragraph 3.11, it indicates that 
one or more of the repeaters were the cause 
of the low singing point on the initial 
test. These may be located by removing the 
600-ohm termination from one leg at a time, 
reconnecting the repeater termination and 
making a singing point test. Each substi- 
tution of a repeater termination for a 600- 
ohm termination will slightly reduce the 
singing point. When the addition of any 
one repeater causes a decrease in singing 
point noticeably greater than that caused 
by any of the others, the input connections 
to that repeater should be investigated as 
well as the 600-ohm terminations on its 
drop side. 
3.13 If a singing point less than 35 db is 

obtained under the conditions given 
in Paragraph 3.10. the resistances and wir- 
ing of the resistance multiple should be 
checked and, if necessary. measured to in- 
sure that all resistances are of the proper 
value and that the tip and ring sides are 
balanced. 
Drop Circuit 
3.14 The passive singing point tests on 

each drop circuit are made for the 
three following conditions and in accordance 
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SECTION 332-430-500 

with other Sections of these Practices cov- 
ering the measurement and adjustment of 
singing points on drop circuits at switch- 
ing pad offices or in accordance with Para- 
graph 3.15 where that condition applies. 

(1) To a through test drop wi.th its re- 
peat,er terminated with 217D 

(600 ohms) in 
plu s 

the REP LINE and REP N i3 T 
jacks on the side away from the drop 
circuit being tested. 

Requirements : The measured singing 
point of the drop circuit for this 
condition should be at least 15 db. 

(2) 

(3) 

To an idle condition at the switch- 
board. 

Reauirements: The measured singing 
point of the drop circuit for this 
condition should be at least 15 db. 

From a through test drop with the 
repeater in the grouping circuit 

terminat.ed with 217D plugs (600 ohms) 
in the REP LIhE and REP NET jacks on 
the resistance multiple side. 

ReQuiremen-: The measured singing 
point of the drop circuit for this 
condition should be at least 20 db. 

3.15 If the office cabling on the drop 
circuit is considerably less than 

that normally associated with a toll cir- 
cuit in the particular off ice, it will be 
necessary to build out the drop circuit as 
follows: 

(1) Measure the capacitance of the drop 
circuit at 2000 cycles in the man- 

ner outlined in the Sections referred 
to in Paragraph 3.13. 

(2) Add capacitance to the particular 
drop circuit equal to the differ- 

ence between the value measured in (1) 
and one-half the capacitance of the 
building-out unit connected in the tele- 
phone repeater network of a normal toll 
circuit in the office. 

3.18 Upon completion of all technical mea- 
surements required on the grouping 

circuit at the time of circuit order or 
service cutover tests, a service perform- 
ance test should be made with the grouping 
circuit for the following two conditions. 

(1) With one stat ion locally connected 
and five stations, each connected 

by a separate direct toll circuit. 
(2) With six local stations. 

Reouiremss : Acceptable transmis- 
sion should be obtained between 
all stations for each of the above 
conditions. 

Grouping Circuit Toll Thru Test Drop with Repeater 
Swbd . 1 REP 

(D) Active Singing Point Tests 
Grouping Circuit 
3.16 The active singing point tests are 

made on each leg of the grouping cir- 
cuit. The throu 
tion attenuator 7 

h test drop with a reflec- 
or equivalent arrangement) 

is connected at the toll swi+!chboard to one 
leg of the grouping circuit. The jack ap- 
pearances at the switchboard of the other 
legs of the grouping circuit remain in the 
idle condition. Fig. 5 shows schematically 
the arrangement for making an active sing- 
ing point test on one leg of the grouping 
circuit. 
3.17 The sleeve of the through test drop 

is normally wir,ed for a via condition 
and as a result the switching pads in both 
the test drop and the grouping circuit leg 
being tested are removed from the connec- 
tion. 

Requirements: The active singing 
point of the grouping circuit mea- 
sured on any leg should be not 
less than the following: 

Switching Pad Office (or Non-Gain Office) 
a-V01 cas Leg Volcas Ls 

15 db 16 db* 
Cord Circuit Repeater Office 

6 db 8 db* 
* The volcas values are higher due to 

the added loss Of the vOlCaS legs in 
the passive condition. Singing will 
probably be intermittent due to vol- 
cas operation. 

(El Service Performance Tests 

Toll Cord Cct. 

To Remaining Legs of Grouping 
Ctrcult Normal at Swbd. 
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Fig. 5. 


