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TRANSMISSION TEST REQUIREMENT TABLES
DESCRIPTION

1. GENERAL

1,01 This section describes the transmission
test requirement tables and transmis-
slon notes as shown on the circuit drawings.

This section is reissued to incorporate ma-
terial from the addendum in its proper location,

1.02 The transmission test requirement ta-
bles and transmission notes form a part
of the circuit drewings.

1.03 Two general types of transmiassion test

requirement tables are shown on cir-
cult drawings. One type covers 1000 cycle
loss requirements and is descrived in part 2,
The other type covers gain requirements
at single and multi-frequencies, and 1loss

requirements at multi-frequencies, and 1is
described in part 3.
1.04 In some cases retuwn loss or singing

point and composite set impedance un-
balance requirements are shown on the trans-
mission test requirement tables, They are
described in part 4.

1,05 In cases where the testing information

cannot readily be specified in trans-
mission test requirement tables, notes cov-
ering this information are shown on the
circuit drawings. These notes are described
in part 5.

1.06 Information given In the transmission

test requirement tables and transmis-
sion notes does not include losses of switch-
board wirlng or the conductor losses of the
outside plant.

1.07 Informetion in the transmission test

requirement tables and transmission
notes is revised when necessary in connec-
tion with circuit changes andis accordingly
kept up to dete by this means,

1.08 Because of a temporary shortage of nickel
for use in permalloy core material,
No, 120CS, DS, ES, FS, GS, HS, JS, KS and LS
repeating coils having silicon steel cores may
have been substituted for No, 120C, D, E, F, G,
H, J, K and L repeating coils, respectively,
having permalloy cores, Some circult drawings
may not have been changed to cover the test re-
quirements for the substituted coils.

1.09 In cases where No, 120 type silicon steel
core coils have been furnished but their
requirements are not specified on the circuit
drawing, the requirements for individual appa-
ratus losses shown in the following table for
these coils should be employed. The maximum

Individual Apparatus Losses and Circuit Logg Coxrections

000~Cycle Loss Between 600~ Line
Permalloy Core Repeating Coils Substituted Silicon Steel Core Repeating Coils

Apparatus Apparatus Corr, to be Added to

Code Numbers Losgeg~db Code Numberg Lszssss:si_ ~Ckt, Logses=db
120C or 120H Max. 0.4 120CS or 120HS Max, 1.1 Mex, 0,7
Min, 0.2 Min, 0.5 Min, 0.3
120D or 120J Max, 0.7 120DS or 120JS Max, 1.3 Max, 0.6
Min, 0.4 Min, 0.8 Min, 0.4
120E or 120X Max, 0.6 120ES or 120KS Max, 1.2 Max, 0.6
Min, 0.3 Min, 0.6 Min, 0.3
120F or 120L Max, 1.3 120FS or 120LS Max, 2.0 Mex. 0,7
Min, 0.9 Min, 1,5 Min, 0.6
120G (1:1.5) Max. 0.6 120GS (1:1.5) Max, 1,2 Max, 0.6
Min, 0.3 Min, 0.6 Min, 0,3
120G (1:2.5) Max, 1.3 120GS (1:2.5) Msx, 2.0 Max, 0,7
0.9 1.5 0.6
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SECTION 005-121-101

allowable circuit losses shown on circuit draw=-
ings, which have not been revised to cover the
silicon steel core coils, should be increased

by the correction values given in the last
colum of the table. If minimum allowable cir-
cuit losses are shown on the circuit drawings,
which have not been revised to cover the gilicon
steel core coils, they should be increased by
the correction values given in the last column
of the table,

1.10 Vhen 120-type colls are substituted for

D- specification coils, they are not con-
nected in the same manmmer with respect to wind-
ing terminal numbers, as such connections would
cause excessive transmission losses. When the
circuit drawing does not inelude the proper con-
necting information for the 120-type coils, this
information should be obtained locally from the
transmission group. Vhen the circuit drawing
does not cover transmission test requirements
for the 120-type coils, the individual appa-
ratus losses may be obtained from the following
table and the circuit losses should be obtained
from the local transmission group.

2. DESCRIPTION OF TABLE USED_FOR 1000 CYCLE
L0SS REQUI

2.01 Title of Table: Each transmission test

Tequirement table has thetitle "TRANS-
MISSION TEST REQUIREMENTS (1000 CYCLE LOSS
BETWEEN 600 OHM LINES)".

2.02 Form of Table: The 1000 cycle 1loss
transmission test requirement table

shown on circult drawings is usually of the
type 1llustrated either in Fig. 1, Fig. 2
or Fig. 3. It is divided into two main di-
visions which are fixed, except that the
pert of the table giving the maximum allow-
able circuit loss 1s subdivided when neces-
sary to fit the circuit conditions., One of
the main divisions is arranged for the trans-
mission losses for the circuit in 1its talk-
ing condition and the other for the trans-
mission losses of the individual pleces of
apparatus involved. The srecified 1losses
apply to the condition of test only and,
while they serve to check the condition of
the equipment, they do not always corres-
pond to the loss under actual talking con-
ditions.

Transmission Losses for Circult

2,03 The transmission losses shown in the

table are the losses at 1000 cycles
between 600-ohm impedances and do not neces-
sarily bear eny close relation to the 1loss
assigneble to the apparatus in computing the
overall equivalent of a complete circuit be-
tween subscribers.

2.04 Referring to Fig. 1 it is to be noted

that the top part of the table is di-
vided into two perts. The part at the left
consists of a diagram of the transmigsion
circuit and the part at the right gives the
maximum alloweble circuit loss in decibels
(ab). In some cases, as shown in Fig. 2,
the maximum slloweble circuit loss 1s shown
directly under the sketch of the transmis-
sion circuit. When losses for more than one

{1000 CYCLE LOSS BETW

TRANSMISSION TEST REQ
TWEEN 600“ LINES)

VIREMENTS

211,041 L4

MAX. ALLOWABLE CIRCUIT LOSS

94E OR 94F
2C)q WITH

94E REP COIL - L2db

A

WITH 94F REP COIL - 1.7db

{
4 WF.
g WT

L [
206-GN

¥y
5) , Bi0I8

INDIVIDUAL APPARATUS LOSSES

APPARATUS DEStG] CODE _|MAX LOSS | MIN.LOSS REMARKS
CONDENSER (a)age)] 4mF 20.9 173

REPEATING COIL_| () 94€E 0.9

REPEATING COIL_| (C) 94F 3

% INDICATES APPARATUS FOR WHICH IND LOSSES ARE NOT REQUIRED.

Fig. 1
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TRANSMISSION TEST REQUIREMENTS
{1000 CYCLE LOSS BETWEEN 600“ LINES)

210.022-L1 222.006-LI | "
2, 4
(sA é :(sc)
L 43 db—
= wlle P =
t p zur;é” 2 M| =y
2 2 =
3 *(Da)
REAR FRONT

MAX. ALLOWABLE CIRCUIT LOSS MAX. ALLOWABLE CIRCUIT LOSS

INDIVIDUAL APPARATUS LOSSES

APPARATUS OESIG] CODE _[MAX LOSS| MIN. LOSS REMARKS
CONDENSERS Ya©) 2 mF 14.5 1.5
REPEATING COIL ézsA_zsA, 09
126A, L 1254
jor Fionr
OIL OF 25AC]

X INDICATES APPARATUS FOR WHICH IND. LOSSES ARE NOT REQUIRED

Fig. 2

trensmission condition are required for a
circuit, provision is made for the addition-
al space required for the associsted meximum
allowable circuit losses.

2,05 Each piece of apparatus 1s designated

on the diagrem with the same designe-
tion given it on the circuit drawing. The
nunber in the upper left-hand corner of the
spece given over to the diagram (see Fig. 1)
is the file number of the trensmission con-
dition and should be disregarded.

2.06 In the space below the sketch or at

the right side of 1it, the transmis-
sion loss in decibels (db) is given under
the heading "MAX. ALLOWABLE CIRCUIT LOSS."
In certain cases, as shown in Fig. 3, such
as in specifying the loss for amn operstor's
telephone circuit, the space under the
heading "MAX. ALLOWABLE CIRCUIT LOSS" is
divided into two parts to provide for bridged
and trensmitting losses. These divisions are
headed "BRIDG." and "TRANS." respectively.
When the loss is specified for a monitoring
transformer, the divisions are headed

TRANSMISSION TEST REQUIREMENTS
(1000 CYCLE LOSS BETWEEN 600 LINES)
730.002-T4-T5 MAX. ALLOWABLE CIRCUIT LOSS
©) BRIDG. | TRANS.
g X" WIRING 23 iz
é ? N\ YT WIRING 23 s
v
®)
x '
LT t"""’f_
¥
INDIVIDUAL APPARATUS LOSSES
APPARATUS DESIG] CODE |MAX. LOSS| MIN. LOSS REMARKS
CONDENSER {8) I M.F. 8.9 6.3
CONDENSER (3] IMF. 17.9 4.9
INDUCTION COIL (c) 63 1.6 10.6

¥ INDICATES APPARATUS FOR WHICH IND. LOSSES ARE NOT REQUIRED

Pig. 3
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"BRIDG." and "REC.", to provide for bridged
and receiving losses, respectively. In other
cases & receiving circuit loss only is spe-
cified and the "BRIDG." column 1s 1left
vacent,

Individual Apparatus Losses

2.07 The lower portion of the table, re-

ferring again to Fig. 1, 1is headed
"INDIVIDUAL APPARATUS LOSSES," and is sub-
divided into six columns, namely, - "AFPPA-
RATUS", "DESIG.", "CODE", "MAX.LOSS", "MIN,
LOSS™ and "REMARKS."  Information pertain-
lng to these headings is given in the fol-
lowing paragraphs.

2,08 The individual apparatus losses are

for use only in those cases in which
the circult fells to meet the overall re-
quirement, and it becomes necesssry, there-
fore, to measure the individual pieces of
apparstus to determine the cause.

2.09 Appsasratus: In this column 1is listed

tﬁe name of each plece of appearatus,
such as relay, repeating coil, ete,, for which
individual losses are given. This includes
eech plece of apparatus in the transmission
circuit which is not marked with an asterisk
(*) on the transmission sketch. However,
in toll offices where a Wheatstone Bridge is
available, individual losses are not speci-
fied for resistances, If the resistances
affect transmission they are not marked with
en asterisk (*) on the transmission sketch.
When one or more pieces of apparatus are
marked with an asterisk (*) the following
note appears at the bottom of the trensmis-
sion table:

" ¥ Indicates apperastus for which in-
dividual losses are not required.n

2.10 The conditions under which individual

losses are not glven are usually where
the equipment is shunted by means of a con-
denser, or other apparatus of lower imped-
ance, such as shown in Fig. 2 and Fig. 3,
end also in some cases where two pieces of
equipment of considerably different imped-
ance are connected in series and the combi-
nation bridged across the c¢lircuit, An ex-
ample of this latter condition is a toll cord
circuit in which a relay of relatively low
impedence is connected in series with a re-
tardation coil,

2.11 Desig. (Designation): The circuit de-
signation of each plece of apparatus

shown in the sketch for which individual

losses are given is shown in this column.

2.12 Code: In this column are given the

code numbers of the various pleces of
apparatus with the exception of condensers
end resistences. In the case of condensers
the capacity is given, and in the case of
resistances the value of the resistance is
given in this column,
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SECTION 005-121-101

2,13 Max. (Maximum) Loss: This column is
provided for the transmission 1losses
of the individual pleces of apparatus as
measured between impedances of 600 ohms of
a transmission measuring set with a measur-
ing current of a fregquency of 1000 cycles.
Unless otherwise specified the connections
of the apparatus to the trensmission meas-
uring set shell be the same (with the excep-
tlon of condensers) as is used in the re-
spective transmission circuits, For example,
series connected apparatus is tested in se-
ries and shunt connected apparatus is tested
in shunt. Condensers having & capsacity of
0.25 mf or more regardless of their connec-
tion in the respective transmission circuits,
are tested in shunt. Condensers having a
smaller capacity are tested in series.

2.14 Min. (Minimum) Loss: In some cases it

is necessary to work to & minimum
transmission loss which is given 4in this
column. For example, the induction coil of
operators' telephone circuits, as covered
in Fig. 3, requires such a loss limit, The
conditions of measurement shall be the same
as covered under "Max., Loss."

2.15 Remarks: Any remerks which ere neces-
38Ty 1n connection with the transmis-
sion losses are placed in this column,

3. TABLE USED FOR GAIN REQUIREMENTS AT SINGLE

MUL"I-fﬁE%UENCTES AND 10S5S_REQUIRE-

MENTS AT MULTI- QUENC IES

3.01 Title of Table: Each transmission test
requirenent table has the general title
"TRANSMISSION TEST REQUIREMENTS" with one of
the following sub-titles in parenthesis un-
der the general title. (10SS BETWEEN 600 OHM
LINES), (1000-CYCLE GAIN BETWEEN 600 OHM
LINES) and (GAIN BETWEEN 600 OHM LINES).

3.02 Form of Table: The gain or loss trans-

mission test requirement table shown
on circuit drawings is usually of the type
i1llustrated either in Fig.4, Fig.5 or Fig.é6.

It shows the circuit gein or 1loss at all
necessary testing frequencles and some of
these tables slso show the individuel appa-
ratus losses, The specified geins or losses
for the circuit apply to the condition of
test only and while they serve to check the
condition of the equipment they do not always
correspond to the gain or loss under actual
talking conditions.

Transmission Gain or Loss for Clrcuit

3.03 The transmission test requirements

shown in the table are the gains or
the losses at the frequencies shown in the
table as measured between 600-ohm impedances
and do not necessarily bear any close rela-
tion to the geln or loss assignable to the
apparatus in computing the overall equiva-
lent of a complete circuit between sub-
scrivers.,

3.04 Referring to the top part of Pig. 5

it is to be noted that the table 1is
divided into two parts. The pert at the left
consists of a diagram of the transmission
circuit and the part at the right gives the
allowable circuit loss in decivels (db). In
the case shown inFig. 4 maximum and minimum
gain requirements are given for a typicel
amplifier at 1000 cycles and maximum and min-
imum gain requirements are given at 300 and
2000 cycles in terms of deviation from the
1000 cycle measurement. Since in this case
the amplifier is tested as a unit,a detailed
sketch of the transmission circuit is not
shown in the teble. In these cases indivi-
dual apparatus losses are generally not shown.
In the case shown in Fig. 5 maximum and min-
imum loss requirements are given for the side
circuit phantom repeating coil at 300, 1000
and 2000 cycles., Also maximum and minimum
loss requirements are given for the phantom
circuit phantom repeating coil, as measured
thru l/2 the side circuit coils, at 300, 1000
and 2000 cycles., Referring to Fig. 6 which
covers transmission requirements for four
wire terminating equipment it is to be noted
that the table is divided into two parts,

TRANSM/SSION TEST REQUIREMENTS
{LOSS BEYWEEN 600% LINES)

TRANSMISSION TEST REQUIREMENTS 9999 .002 s/ ALLOWABLE CIRCUIT LOSS
(GAIN BETWEEN 600> LINES) 3 L7 MEASURE FROM A1 TO B/
9999.00/ ALLOWABLE CIRCUIT GAIN o J 4}’51 o Yoo~ T YT
(AmP) 1000 | 13.046 wAx. 8.0 db MIN. 3 Y G 1000~ | 1.0 a6 max 0.6 db MIN.
[T Tout) DEVIATION FROM 1000~ MEASUREMENT o Z000~ | 09 95 WAX 0.8 ob WIN
‘? 00~ [ +0.2db Max. ~3.0 46 MIN 7 T WEASURE FroM AZTO B2
2000~ [ +2.0 db MAX. - ~0.4 dbMIN. 42 s }f 82 306~ | 7.4 db Wax 00 76 WIN
? 52 O 1000~ | 1.3 ab Max. 0.9 db MIN
_; H 2000~ | 1.3 db wax 0.9 db MIN.
—] I ] ar 3 }-; 2 5
74 §s
INDIVIDUAL APPARATUS LOSSES AT 1000 ~r
APPARATUS | DES/G. CooE MAX LOSS | MIN LOSS REMARKS
REP COIL 1 0R 52 934 0948
REP. COIL PH 93-8 1046
c 51,52 orPn [ro6mE | 8948 67 ¢5
NOTE.
/- MEASUREMENTS DESIGNATED WITH A CIRCLE (O) SHALL BE MADE B/ THE INSTALLER ON SHOP TESTED
EQUIPMENT REGARDLESS OF WHETHER TNEY HAYE SEEN REQUESTED BY THE CUSTOMER ALL OTHER
MEASUREMENTS ON SHOP TESTED EQUIPMENT MAY BE OMITTED 8Y THE INSTALLEA
Fig. 4 Fig. §
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The upper pert consists of a diagrem of the
trensmission circuit and the lower part di-
rectly under the sketch gives the allowable
circuit loss or gain in decibels (db)., The
lower part is further divided into two parts,
one for the overall circuit loss or gain and
the other for trouble location measurements.
Where trouble loceation measurements are spe-
cified, individual apparatus loss limits are

TRANSMISSION TEST REQUIREMENTS
(LOSS BETWEEN B0O™ LINES)

92999 003

:-: *)

L FILTER &
(TR °

P 3 |-’qwl7_

[}
—_—AA V\+
>
I CI
. .
, j:/ j, (o) r
L == (ol
i€} )
AN it
s)
POV R4
i) |
PAD L4
” ” 73]

[ IAAGAAAN I 2] I
NOTE

THE bU/LDING OUT EQUIPMENT {i1r) CONDENSER AND (T] RESISTANCE ]| wHEN PROVIOED, SHALL 8E
DISCONNECTED WHILE MAKING TESTS.

ALLOWABLE CIRCUIT LOSS

MAEASURE FROM ATO B — TERMINATE D AND F IN MEASURE FROM J TO B-TERMINATE H IN 600™ 2 !%
600% 2/% TERMINATE F AS SHOWN.

1000 4645 MIN. o 1000~ | 10.3 46 max. 820 MIN

IMEASURE FROM O TO 8- TERMINATE M AND F IN
800« /%

MEASURE FROM W TO J - TERMINATE B IN 600 t/%
TERMINATE F AS SHOWN.

CIRCUITS EQUIPPED WITH 32-A FILTERS

1000~ 5.0 db amax. 2.5 db MIN
DEVIATION FROM 1000~ MEASUREMENT

PAD IN 4 WIRE RECEIVING SIDE SHALL BE
ARRANGED FOR MAXIMUM LOSS

300~ | +2.6 ¢b sax. 3.5 48 MIN. o 1000 ~] 22.3 4 mAx. 19.7 db MIN,
2000~ | +6.3 db MAX. 2.1 db MIN.
2200~ - +8.8 45 MIN.
CIRCUITS EQUIPPED WITH 32-8 FILTERS TROUBLE LOCATION MEASUREMENTS
1000~ ] 5.0db #AX. 3.5 db MIN.  TMEASURE FROM 0 TO L - TERMINATE ¥ AND F
DEVIATION FROM 1000~ MEASUREMENT mE600% 1%
300~ | +9.6 db MAX. +3.6 b MIN. 1000~ [ 4.5 db max 2.5 db WIN.
2000~ 1.6 db MAX. ~0.4 db MIN. OEVIATION FROM 1000~ MEASUREMENT
2200~ [ +2.6 db MAX. 0.3 b MIN 300~ | +v6 46 max +3.6 db MIN.
2400~ | +6.4 db MAX “2.2 db MIN. 2000~ | 40.6 ¢ wAx. - 08 db MiIN.
CIRCUITS EQUIPPED WITH 32-C FILTERS 3000~ | +1.0 db max. = 1.0 db MIN
1000~ | 5.0 db MaX. 35 db MIN.
DEVIATION FROM 1000 ~ MEASUREMENT MEASURE FRON L TO 8.
300~ | 49.6 db MAX. +3.6 db MIN. 12-A FILTER
2000~ | +0.8 db MAX. -0.7 db MIN. 1000~ | 0.5 46 max. —
2600~| +3.4 ob Max v0.7 db WIN 2000~ | 7.5 db aax. 25 db MIN.
2800~ | +9.0 db MAx. +24 db MIN. 2200~ - 0.0 db Miv
3000~ - +9.2 db MIN. 32-8 FILTER
1000~ | 0.5 g6 wax. —
[¥EASURE FroM 4 TO O 2000~ | 1.0 db MAX. =
1000~ | 54 db MAX. 46 db MIN. 2400~ | 7.5 db MAX. 2.5 db MIN.
. 2600~ - 10.0 db MIN
WEASURE FROM H TO D - TERMINATE F AND 8 IN 32-C FLTER
800%™ /% -R WIRING 1000~ | 0.5 4b MAX. -
R WIRING - PAD ARRANGED FOR MAX LOSS 2800~ | 9.5 48 max 45 Ib MIN.
1000~ ] 17.0 db MAX. 1.0 db MIN. J000~ — 10.0 db MIN.

R WIRING -PAD ARRANGED FOR MIN. LOSS

1000~ ] 7.0 db MAX. 5.0 db MIN.
P WIRING
1000~] 4.5 46 MAx, 3.5 db MIN.

DEVIATION FROM 1000~ MEASUREMENT

JO0~ | +id4 b MAX +6.6 db MIN.
2000~| +0.8 db MAX. -0.8 db MIN.
F000~] +/.0 db MAX. = 1.0 db MIN.

b
TES:

70 5{"-\'0/7[“”75 DESIGNATED WITH A CIRCLE(OISHALL BE MADE Br THE INSTALLER ON SHOP TESTED

EQUIPMENT REGAROLESS OF WHETHER THEY HAVE BEEN REQUESTED BY THE CUSTOMER. ALL OTHER

MEASUREMENTS ON SHOP TESTED EQUIPMENT MAy BE OMITTED BY THE INSTALLER

IF THE MEASUREMENT FROM J TO 8 DOES NOT MEET 1TS REQUIREMENT, THE CXT. WiLL BE CONSIDERED
SATISFACTORY If MEASUREMENTS FROM J TO D AND O TO 8 MEET TNLIR REQUWREMENTS. 1F THE
MEASUREMENTS FROM D TO 8 DO NOT MEET THEIR REQUIREMENTS,THE CKT WiLL BE CONSIDERED

SATISFACTORY IF MEASUREMENTS FROM D TOL AND L 7O L MECT THEIR REQUIREMENTS. IF THE
MEASUREMENT FROM K TO J DOLS NOT MLET ITS REQUIREMENT, THE CNT WilL 8E CONSIOLRED
SATISFACTORY I MEASURLMENTS FROM J TO D AND M TOD MEET THEIR REQUIREMENTS.

[

Fig. 6
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not shown., As covered in the note at the
bottom of the table it is not necessary for
the installer to make all of the loss meas-
urements if the equipment hes been assembled
in the shop. Additional trouble location
circuit loss requirements are also shown in
Fig. 6.

3.05 Each plece of apparatus is designated

on the diagram with the seme designa~
tion given it on the circuit drawing. The
number shown in the wupper left-hand corner
of the space glven over to the diagram 1is
the file number of the transmission condi-
tion and should be disregarded.

Individual Apparatus lLosses

3.06 The lower portion of the table, refer-

ing to Fig. 5, is headed ™INDIVIDUAL
APPARATUS LOSSES AT 1000 CYCLES™ and is sub-
divided into six columns, nemely - "APPARA-
Tus", "DESIG.™, "CODE,"™ "MAX., LOSS," "MIN.
LOSS" and "REMARKS.™ Information pertaining
to these headings is given in the following
paragraphs.

3.07 The individusl apparatus losses are

for use only in those cases in which
the circult fails to meet the overall re-
quirement, and it is necessary therefore to
measure the lndividual pieces of apparatus
to determine the cause. On circuits whers
the individual apperatus losses are not use-
ful in determining the cause of a failure
to meet the overall requirements the indi-
vidual apparatus losses are not shown in the
table (See Figs. 4 and 6). In toll offices
where a Wheatstone Bridge is available, in-
dividual losses are not specified for re-
sistances. If the resistances affect trans-
mission they are not marked with an aster-
isk (*) on the trensmission sketch.

3.08 Apparatus: In this column is given the

name of each piece of apparatus, such
as relay, repeating coil, etec., for which
indi vidual losses are given.

3.09 Desig. (Desigp_ationf: The circuit des-
gnation of each plece of apparatus

shown in the sketch for which individual

losses are given is shown in this column.

3.10 Code: In this column are given the
code numbers of the verious pleces
of apparatus with the exception of con-
densers and resistances. In the case of
condensers the capacity is given, and in
the case of resistances the value of the
resistance is given in this column.

3.1 Max. (Maximum) Loss: This column is

provlided for the transmission losses
of the individual pleces of epparatus as
measured between Iimpedances of 600 ohms,
Unless otherwise specified the connections
of the apparatus to the transmission meas-
uring set shall be the seme (with the exception
of condensers) as is used in the respective
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SECTION 005-121-101

transmission circuits. For example, series
connected apparatus is tested in series and
shunt connected apparatus is tested in shunt.
Condensers having a capacity of 0.25 MF or
more, regardless of their connection in the
respeoctive transmission circuits are tested
in shunt. Condensers having a smaller capa-
city are tested in series.

3,12 Min. {Minimum) Loss: In some cases it

8 necessary to work to a minimum
transmission 1loss which is given in this
column. For example, the condenser in cir-
cuits, such as covered in Fig. 5, requires
such a loss limit. The conditions of meas-
urement shall be the same as covered under
"Mex. Loss."

3.13 Remarks: Any remarks which ere neces-
sary in connection with the trans-
mission losses are placed in this column.

4. TABLE USED FOR RETURN IOSS OR SINGING POINT
AND CONMPOSITE SET IMPEDANCE A\LANCE RE-
i)

4,01 Title of Table: Each transmission test
requlirement table has the general ti-
tle "TRANSMISSION TEST REQUIREMENTS" with
eny combination of the following sub-titles
under the general title. (LOSS BETWEEN 600
OHM LINES), (RETURN LOSS OR SINGING POINT),
(COMPOSITE SET IMPEDANCE UNBALANCE).

4.02 Form of Table: The loss or gain trans-

mIssion test requirement table shown
on circuit drawings is usually of the type
1llustrated in Fig. 7. It shows the circuit
loss or gain at all necessary testing fre-
quencies and also the individual apparatus
losses. The specified losses or gains for
the circuit apply to the condition of test
only end while they serve to check the con-
dition of the equipment they do not always
correspond to the loss or gein under actual
talking conditions,

4.03 The return loss or singing point re-

quirements shown in the table are a
measure of the difference in impedance be-
tween line and network equipment when ter-
minated as covered in the table. The com-
posite set impedance unbalance requirements
shown in the table are a measure of the bal-
ance to ground of the varlous parts of a
composite set., These requirements also in-
clude comparative measurements, from the
standpoint of balance t0 ground, of compos-
ite sets used on the side circuits of phan-
tom groups. These tests indicete the amount
of phentom circult to side circuit crosstalk
and longitudinal circuit unbalance.

4.04 Referring to Fig. 7 which covers trans-

mission requirements for phantom com-
posited equipment it is to be noted that the
table is divided into two parts. The upper
part consists of a diagream of the transmis-
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RANSMISSION TEST REQUIREMENTS
(LO. BETWEEN 600 LINES- RETURN LOSS OR SINGING PONT-COMPOSITE SET IMPEBANCE UNBALANCE)

9999.004
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ALLOWABLE CIRCUT LOSS SINGING POINT JdbMN

MEASURE BETWEEN B2 AND A2 -DI AND D2 [RETURN LOSS AT 500 AND 1300 CYCLES- 20 4o M

CONNECTED

MEASURE BETWEEN SLAND F2 - TERMINATE £1 AND

EZ N 1130% 21.6%

FREQUENCY  MIN. LOSS:db  MAX. LOSS-db
300 .8 27 SINGING POINT 3idb MIN.
0 1000 12 e RETURN LOSS AT 500 AND 1500 CYCLES - 40db MIN.
2000 "2 8

TROUBLE LOCATION MEASUREMENTS

WHEN THE CIRCUIT IS ARRANGED FOR PHANTOM

(M WIRING) MEASUN( BETWEEN B4 AND A4-O1 MEASURE MTWEEN Bl AND B2 -TERMINATE C2 AND

ND D2 CONNECT D! IN 1800

FREQUENCY  MIN. LOSS-db  MAX. LOSSdb SINGING POINT 3t db MIN,
300 09 1.9 RETURN LOSS AT 500 AND 13500 CYCLES - 40db MIN.

[} 1000 0.6 12
2000 0.8 12 MEASURE. uvw:EN B3 AND B4 -TERMINATE C4 AND

D4 N 700% ¢
SINGING POINT 3 JEMIN,
WHEN THE CRCUIT IS ARRANGED FOR

RETURN LOSS AT 500 AND 1500 CYCLES - 40 db MIN.|

NON
PHADNYOM (N WIRING) MEASURE BCTWEEN B4

FREQUENCY MIN.LOSS-db MAX. LOSS-db NEASURE BETWEEN B3 AND B4~TERMINATE C4 AND

° 000 2 o “L1w 824 COIL-22 RES OUT

SINGING POINT 3 I M

MEASURE BETWEEN F2 AND £2 RETURN LOSS AT 500 AND (500 CYCLES- 40 db MIN.

CONDS. FREQUENCY MIN.LOSS-db MAX. LOSS-db

° 4.32MF 1000 0.4 Ly MEASURE BETWCEN Cl AND D2 - TERMINATE Al AND

LOAM.F A2 IN 1800
0 432MF 1000 0.3 Lo SINGING POINT 32 db MIN.
RETURN LOSS AT 300 AND 2000 CYCLES- 35 db MIN.
Al WA T INGING POINT

\AlsA%}gléoB*EIWECN C3 AND D5-TERMINATE A3 ANO
(SINGING POINT - REPEATER EQUIPPED WITH ANY

13 TYPE FILTER) SINGING POINT 34 db MIN.

MEASURE BETWEEN B1 ANO B2 - TCRMNATE Al AND RETURN LOSS AT 300 AND 2000 CYCLES- 35 db MIN.

INBOO™ £ 2.8 ~DI AND D2 AND CI AND C2

SINGING POINT 31 db MIN.

RETURN LOSS AT 500 AND 1500 CYCLES 40 db MIN. IAX. ALLOWABLE

M
COMPOSITE SET D4PEDANCE UNBALANCE

PER CENT UNBALANCE

WHEN THE CIRCUIT 1S ARRANGED FOR PHANTOM

(M WIRING) MEASURE BETWEEN B3 AND B4-

YERMINATE A3 AND A4 IN 700% £ - DI AND D2
\ND C3 AND C4 CONNECTED

BETWEEN SETS
USED ON 5!0“55

BETWEEN SIDES

OF £
COMPOSITE SET OF PHAN’

SINGING POINT 3idb MIN. JWHOLE LT 1 2

RETURN LOSS AT SO0AND 1500 CYCLES  40.db MIN. | conpense R

RS OF
SHUNT BRANCH 2

cows or
HEN_ THE CIRCUIT IS ARRANGED FOR NON- ' 2
PEANTON (K WIRING)® WEASURE. BETWEEN 63 | SHUNT BRANCH

AND B4 - TERMINATE C4 AND 03 IN 1800~ ¢ 28~ 5eqirs como, Y Z

INDIVIDUAL APPARATUS LOSSES AT (000~

APPARATUS DESIC. TODE | MAX. LOSS | MIN LOSS REMARKS

CONDENSER A AND B8 218 MF, 27 2.2

CONDENSER C AND PH LOBM.F. 73 8.9

CONDENSER J 432MF 8.6 80

REPCATING COL.| A AND B 62€ 7 1.0

REPEATING COIL L 62¢C L o4

REPEATING COIL PH 62 A 10 0.3

[lOTEiI INDICATES APPARATUS FOR WHICH INDIVIDUAL LOSSES ARE NOT REQUIRED.

2 IF THE OVERALL SINGING POINT MCASUREMENTS DO _NOT MEET THEIR REQUIREMENTS THE
CIRCUIT WILL BE CONSIDERED SATISFACTORY ¥ THE TROUBLE LOCATION MEASUREMENT
REQUIREMENTS ARE MET.

3 WHERE NO SUITABLE ME. NG EQUIPMENT I3 AVAILABLE FOR MAKING WL"—fREQUENCV
TRANSMISSION TESTS, IOOO“' TESTS SHALL BE CONSIDERED SATISFACTORY.

¢ RS A a0 i, o et S ST oL s
;th OE?”%QI MEASUREMENTS ON SHOP TESTED EQUPMENT MAY BE OMITTED BY THE INSTALLER.
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sion circult and the 1lower part directly
under the diagram gives the circuit loss in
decivels (db), the return loss or singing
point in decibels (db) and the composite set
impedance unbalance in "Maximum Allowable
Per Cent Unbalance," The return loss or
singing point requirements are further di-
vided into two groups, one for overall cir-
cult return loss or singing point and the
other for trouble location measurements. The
lower part of the table covers individual
apparatus loss. As covered by Note 1 in
Fig. 7 apparatus marked with an asterisk (*)
does not require individual loss limits. It
is to be noted that no transmission 1loss
limits are given for mnetwork equipment.
This equipment is checked by a singing point
check,

4.05 Each plece of apparatus 1s designated

on the diagram with the same designa-
tion given 1t on the circult drawing. The
number in the upper left-hand corner of the
space given over to the diagram (see Fig.7)
is the file number of the transmission con-
dition and should be disregarded.

4.06 In the space below the sketch the
transmission circuit loss or gain in
declibels (db) is given as "™MAX." and "MIN.".

Individual Apparstus Losses

4.07 The lower portion of the table, re-

ferring again to Fig. 7, 1s headed
"INDIVIDUAL APPARATUS IOSSES AT 1000 CYCLES"
and is subdivided into six columns, namely
"APPARATUS," "DESIG.," "CODE," "MAX. LOSS,"
"MIN, LOSS" and "REMARKS." Information per-
taining to these headings is given in the
following paragraphs.

4,08 The individual apparatus losses are

for use only in those cases in which
the circuit fails to meet the overall re-
quirement, and it is necessary, therefore,
to measure the individual pleces of appara-
tus to determine the cause.

4,09 Apperatus: In this column is given the

name of each piece of apparatus, such
as relay, repeating coil, etec., for which
individusl losses are given. This includes
each plece of apparatus in the transmission
circuit which is not marked with an asterisk
(*) on the transmission sketch. However in
toll offices where a Wheztstone Bridge 1is
available, individual losses are not speci-
fied for resistances. If the reslistances
affect transmission they are not marked with
an asterisk (*) on the trensmission sketch.
When one or more pieces of apparatus are
marked with an asterisk (*), the following
note appears at the bottom of the transmis-
sion table:

® * Tndicates apparatus for which
individual losses are not required.”

ISS 5 SECTION 005-121-101

4,10 The conditions under which individual

losses are not given are usually where
the equipment is shunted by means of a con-
denser, or other apparatus of lower imped-
ence, and also in some cases where two pleces
of equipment of considerably different im-
pedence ere connected in series and the com-
bination bridged across the circuit as showm
in Pig. 7.

4,11 Desig.‘Desiggationl: The circuit des-
gnation of each plece of apparatus

shown in the sketch for which individual

losses are given is shown in this column,

4,12 Code: 1In this column are given the

¢ode numbers of the various pieces of
apparatus with the exception of condensers
and resistances. 1In the case of condensers
the capacity is given, &and in the case of
resistances the value of the resistance is
given in this column.

4,13 Max. (Maximum) Loss: This column 1is
provided for the trensmission losses
of the individual pieces of apparatus as
measured between impedances of 600 ohms of
a transmission measuring set with a measur-
ing current of a frequency of 1000 cycles.
Unless o6therwise specified the connections
of the apparatus to the trsnsmission meas-
uring set shall be the same (with the excep-
tion of condensers) as is used in the re-
spective transmission circuits, For exeample,
series connected apparatus is tested in se-
ries and shunt connected apparatus is tested
in shunt. Condensers having a capacity of
0.25 MF or more regardless of their connec-
tion in the respective transmission circuits
are tested In shunt, Condensers having s
smaller capacity are tested in series,

4,14 Min. (Minimum) Loss: In some cases it

Is necessary to work to & minimum
trensmission loss which is given in this
column. For example, the repeating coil of
the circult, as covered in Fig. 7, requires
such a loss limit. The conditions of meas-
urement shall be the same as covered under
"Max. Loss.™

4.15 Remarks: Any remarks which are neces-
sery In connection with the transmis-
sion losses are placed in this column.

5. TRANSMISSION NOTES

5,01 When the trensmission test requirements

cennot be readily covered in tables
similer to those already described, the in-
formetion is given on the circuit drswings
in the form of TRANSMISSION NOTES. These
requirements appear on the drswings as the
300 series of notes.

5.02 The transmission notes give complete
information regarding the allowable

gain, loss or required output for the par-

ticular circuit on which they appear.

Page 7
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5.03 The following informetion which covers

the requirements for an oscillator il-
lustrates the use of Transmission Notes on
the circuit drawings.

Transmission Notes

301. The oscillator shall have an output of
between 16.5 and 21.5 milliamperes
(22.1 to 24.4 db above 1 milliwatt).

Page 8
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302,

303.

The frequency of this oscillator shall
be 1000 t 24 cycles. This requlrement
is based on Yeating the frequency
against a 6010B oscillator or its
equivalent,

The wave shape of this oscillator shall
be tested bty measuring its turnover and
this turnover shall not exceed 0.1 db.
When a 6A set is used, the sensitivity
requirements of this treansmission
measuring set shall be met.



