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DF.sCRIPTION OF TRANSMISSION T"JJST REQUIREMENT TABLES 
' 

1. GENERAL 

1.01 This section describes the transmission 
test requirement tables and transmis­

sion notes as shown on the circuit drawings 
and replaces Section A804.003, Issue 3. It 
is reissued to add a description of the 
"Transmission Notes" and also to cover "Re­
turn Loss" requirements and the methods of 
including them in the Transmission Test Re­
quirements Tables. 

1.02 The transmission test requirement ta­
bles and transmission notes :form a part 

or the circuit drawings. 

1.03 Two general types of transmission test 
requirement tables are shovm on cir­

cuit drawings. One type covers 1000 cycle 
loss requirements and is described in part 
2. The other type_covers gain requirements 
at single and multi-frequencies, and loss 
requirements at multi-frequencies, and is 
described .in part 3. 

1.04 In some cases return loss or singing 
point end composite set impedance un­

balance requirements are shown on the trans­
mission test requirement tables. They are 
described in part~-

1.05 In cases where the testing information 
cannot readily be speci:fied in trans­

mission test requirement tables, notes cov­
ering this information are shown on the 
circuit drawings. These notes are described 
in part 5. 

l.06 Information given in the transmission 
test requirement tables and transmis­

sion notes does not include losses· of switch­
board wiring or the conductor losses of the 
outside plant. 

1.07 Information in the transmission test 
requirement tables and transmission 

notes is revised when necessary in connec­
tion with circuit changes and is accordingly 
kept up to date by this means. 

2. DESCRIPTION OF TABLE USED FOR 1000 CYCLE 
LOSS REQUIREMENTS 

2.01 Title of Table Each transmission test 
requirement table has the title "TRANS­

MISSION TEST REQUIREMENTS ( 1000 CYCLE LOSS 
BETWEEN' 600 OHM LINES)". 

·2.Q2 Form of Table The 1000 cycle loss 
transmission test requirement table 

·shown on circuit drawings is usually of the 
type illustrated either in Fig. l, Fig. Z 
or Fig. 3. It is divided into two main di­
visions which are fixed, except that the 

part of the table giving the maximum allow­
able circuit loss is subdivided vmen neces­
sary to fit the circuit conditl.ons. one ot 
the main divisions is arranged tar the traill5-
mission losses for the circuit in its talk­
ing condition and the other for the trans~ 
mission losses of tlie individual pieces ot 
apparatus involved. The specified losses 
apply to the oondition of test only and, 
while they serve to check the condition of 
the equipment, they do not always correspond 
to the loss under actual talking conditions. 

Transmission Losses for Circuit 

2.03 The transmission losses shown in the 
table- are the losses at, 1000 cycles 

between 600-ohm lmpedimces and do not neces­
sarily bear any close relation to the loss 
assignable to the apparatus in ccmputing the 
overall equivalent of a oomplete circuit be­
tween subsoribers. 

2.04 Referring to Fig.lit is to be noted 
that the top part of the table is di­

vided into two parts. The part at the left 
oonsists of a diagram of the transmission 
circuit and the part at the right gives the 
maximum allowable cirouit loss in deoibels 
(db). In some cases, as shown in Fig. 2, 
the maximum allowable circuit loss is shown 
directly under the sketoh of the transmis­
sion circuit. When losses for more than one 
transmission oondition are required for a 
circuit, provision is Liade for the addition­
al space required for the associated maximum 
allowable circuit losses. 

2.05 Each piece of apparatus is designated 
on the diagram with the same designa­

tion given it on the circuit drawing. The 
number in the upper left-hand corner of the 
space given over to the diagram (see Fig. l) 
is the file number of the transmission oon­
dition and should be disregarded. 
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l!'ig. 2 

2.06 In the space below .the sketch or at 
the right side of it the transnds-

sion loss in decibels (dbi is given under 
the heading "MAX. ALLOWABLE CIRCUIT LOSS." 
In certain cases, aij shown in J!'ig. 3, such 
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as in specifying the loss for an operator•s 
telephone circuit, the space under the 
heading "MAX. ALLOWABLE CIRCUIT LOSS" is 
dirtded into two parts to prov1de :fbr bridged 
and transmitting losses. These di rtsions are 
headed "BRIDG." and "TRANS." respectively. 
Vlhen the loss is speciried for a monitoring 
transformer, the divisions are headed 
"BRIDG." and "REC.", to provide for bridged 
and receiving losses,respectively. In other 
cases a receiving circuit loss only is spe­
cified and the "l'IRIDG." column is left 
vacant. 

Individual APJ!rlltus Losses 

2.07 The lower portion of the table, re­
ferring again to Fig. 1, is headed 

"INDIVIDUAL APPARA'IUS LOSSES", and is sub-

divided into six columns, namely, - "APPA­
RATUS", "DESIG.", "CODE", "MAX.LOSS", "MIN. 
LOSS" and • "RlilJARKS". Information pertain­
ing to these headings is given in the fol­
loWing paragraphs. 

2.08 The individual apparatus losses are 
:for use only in those oases in which 

the circuit fails to meet the overall re­
quirement, and it becomes necessary, there­
fore, to measure the individual pieces of 
apparatus to determine the cause. 

2.09 ~pe.ratus In this column is listed 
e name of each piece of apparatus, 

such as relay, repeating coil, etc. , for which 
individual losses are given. This includes 
each piece of apparatus in the transmission 
circuit which is not marked with an asterisk 
(*) on the transmission sketch. However, 
in toll offices wh~re a Wheatstone Bridge is 
available, individual losses are not speci­
fied for resistances. If the resistances 
ettect transmission they are not malited w1 th 
an 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 transmis­
sion table: 

"* Indicates apparatus for which in­
dividual losses are not required." 

2.10 The conditions under which indiVidua:l. 
losses are not given are usually where 

the equipment is shunted by means or a con­
denser, or other apparatus of lower imped­
ance, such as slx>wn in Fig. 2 and Fig. 3, 
and also in some cases where two pieces of 
equipment of considerably ditterent imped­
ance are connected in series and the combi­
nation bridged across the circuit. An ex­
ample of this latter condition is a toll cord 
circuit in which a relay ot relatively low 
impedance is ccnnected in series with a re­
tardation coil • 

2.11 Desig.JDesignationf The circuit de-
signat n of each p ec·e of apparatus 

shown in the sketch for which individual 
losses are given is shown in this column. 

2.12 Code In this collll11Il are given the 
o'oc1e numbers of the various pieces of 

apparatus with the exception of condensers 
end resistances. In the case or condensers 
tµe capacity is given, and in the cas_e of 
resistcnces the value or the resistonce is 
given in this column. 

2.13 Max. £Maximuml Loss This column is 
prov! ed for he transmi~sion losses 

of the individual pieces of apparatus as 
measured between impedances of 600 ohms ot 
a transmission measuring set with a measur~ 
ing current or a frequency or 1000 cycles. 
Unless otherwise specified the connections 
of the apparatus to the transmission meas­
uring set shall be the sai.,e (with the excep­
tion or condensers) as is used in the re­
spective transmission circuits. For example, 



2.13 (Continued) 

series camected apparatus is tested in se­
ries and shunt connected apparatus is tested 
in shunt. Condensers having a capacity of 
0.25 mt' or oore·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 Jdin. (Minimuml Loss In some oases it 
ls necessary o work to a minimum 

transmission loss which is given in -this 
column. For example, the induction coil of 
operators' telephone circuits, as covered 
in Fig. 3, requires suoh a loss limit. The 
conditions o'f measurement shall be the same 
as covered under "Max. Loss". 

2.15 Remarks Any remarks l'hich are neces­
sary 1n connectiQn With the transmis­

sion loss_es are placed in this column. 

3. TABLE USED FOR GAIN RE~UIREMENTS AT SINGLE 
AND J.ffJLTI-ffiEQ,UENCIES 7D toss REQUffiE­mrrs AT L.1ULTI-FREQUENCIES 

3.01 Title o'f Table Each transmission test 
requirement table has the general title 

"TRANSMISSION TEST REQ.UlRll:J.!ENTS" W1 th one of 
the 'folloWing sub-titles in parenthesis un­
der the general title. ( LOSS BETWEEN 600w 
LINES), ( 1000-CYCLE GAIN BET\'/EEN 600w UNKS) 
or ( GAIN BET';/EEN 600w LINES) . 

3.02 Form of Table The gain or loss trans-
mission test requirement table shown 

on circuit draw.i,,ngs is usually o't the -type 
illustrated either in Fig. 4, Fig. 5 or Fig. 6. 
It shows the circuit gsin or loss at all 
necessary testing frequencies and - some of 
these tables also show the individual appa­
ratus losses. The specified gains or losses 
for the circuit apply to the condition of 
test only &nd while ihey serve to check the 
condition of the equipment they do not always 
correspond to the gain or loss under actual 
talking conditions. 
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Transmission Gain or Loss for Circuit 

3.03 The transmission test requirements 
shown in the table are the gains or 

the losses at the frequancies shown in the 
table as measured between 600-ohm impedances 
and do not ne9essarily bear any close rela­
tion to the gain or loss assignable to the 
apparatus in ccmputing the overall equiva­
lent of a ocmplete circuit between sub­
scribers. 

3.04 Re'ferring to the top part of Fig. 5 
it ls to be noted that the table is 

divided into two parts. The part at the le:f't 
consists of a diagram of the transmission 
clrcui t and the part at the right gives the 
allowable circuit loss in decibels (db). In 
the case shown in Fig. 4 maximum and minimum 
gain requirements are given for a typical 
amplifier at 1000 cycles and maxjmum and m:j.n­
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 c ircult is not 
shown in the table. In these oases indivi­
dual apparatus losses are generally not l:ilO'lll. 
In the case shcm'n in~. 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 m~asured 
thru 1/2 the side circuit coils,at 300, 1000 
and 2000 cycles. Referring to Fig. 6 which 
covers transmiss.ion requirements for tour 
Wire terminating equipment it is to be noted 
that the table is divided into two parts. 
The upper part consists of a diagram of the 
transmission circuit and the lower part di­
rectly under the sketch gives the allowable 
circuit loss or gain in decibels {db). The 
lower part is i'urther divided into two parts, 
one for the overall circuit loss or gain and 
the other for trouble lo cat ion measurements. 
V.llere trouble location measurements are spe­
cii'ied, indi vidue.l app~atus loss llmi ts are 
not shown. As covered in the note at the 
bottom of the table it is not necessary for 
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3.04 (Continued) 

the installer to make all 
urements if the equipment 
in the shop. Additional 
circuit loss requirements 
Fig. 6. • 

of the loss meas­
has been assembled 

trouble location 
are also shown in 

3.05 Each piece of apparatus is designated 
on the diagram with the s8I?le designa­

tion given it on the circuit drawing. The 
number shown in the upper left-hand corner 
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of the space g1 ven over to the diagram ia 
the file number of the transmission condi­
tion and should be disregarded. 

Individual Apparatus Losses 

3.06 The' lower portion of the ·table,refer-
. ring to Fig. 5, i's headed "INDIVIDUAL 

APPARATUS LOSSES AT 1000 CYCLES" and is sub­
divided into six columns, namely - "APPA8A­
TtJS", "DESIG.", "CODE", "Il".AX. LOSS", "ru"IN. 
LOSS" and "REMARKS". Information pertaining 
to these headings is given in the following 
::.,aragraphs. 

3.07 The individual apparatus losses- a.re 
for use only in those cases in which 

the circuit tails to meet the overall re­
quirement, and it is necessary therefore to 
measure the individual. pieces of apparatus 
to determine the cause. On circuits where 
the individual apparatus losses are oot·use­
ful in determining the cause of a failure 
to meet the overall requirE1:11ents the indi­
vidual apparatus losses are not mown 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 w 1th an aster­
isk(*) on the transmission sketch. 

3.08 Apparatus In this column is given 1he 
name ot each piece of apparatus, such 

as relay, repeating coil, etc., for which 
individual losses are given. 

3.09 Desig. (Designation) The circuit des-
ignation of each piece of apparatus 

shown in ~he sketch for vbich individual 
losses· ar.e given is shown in this column. 

3.10 Code In this column are given the 
code numbers of the various pieces 

of apparatus With the exception of con­
densers and resistances. In the case of 
condensers.the capacity is given, and in 
the case of res! stances the value of the 
resistance is given in this column. 

3.11 Max. £Ma:x:imuminLoss This column is 
provi ed fore transmission losses 

of the individual pieces of apparatus as 
ma&rured between impedances of 600 ohms. 
Unless otherwise specified the connections 
of the apparatus to the transmission meas­
uring set shall be the same (with the excep­
tion of condensers) as is used in the re­
spective tra~mission circuits. For exam­
ple, series connected apparatus is tested 
in series and shunt connected apparatus is 
tested in shunt. Condensers having a capa­
city of 0.25 MF or morb,regardless of their 
cormection in the respective transmission 
circuits are teated in shunt. Condensers 
having a smaller capacity are tested in 
series. 

3.l;a Min. (:Mi.nimumt,Loss In sane 
is necessary work to a 

transmission loss which is given 

cas.es it 
minimum 
in this 
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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 
"Max. Loss". 

3.13 Remarks Any remarks which are neces­
sary in connection With the trans­

mission losses are placed in this column. 

TABLE USED FOR REI'URN LOSS OR SINGml POINT 
AND COUPOSITE m rnPEDI\NCE UNB.ALANCE RE­
QUIREMENTS 

4.01 Title of Table Each transmission test 
requlrement table has the general ti­

tle "TRANSMISSION TEST REQ.UIREMm1I'S" With 
any-combination of the following sub-titles 
under the general t,itle. (LOSS Bm'VIEEN 600 
om.1 LINES), (RETURN' LOSS OR SINGING POINT), 
( COMPOSITE Sm' llfi>EDANCE UNBALANCE). 

4.02 Form of Table The loss or gain U'Sils~ 
mission test requirement table shown 

on circuit drawings is usually of the type 
illustrated in Fig. 7. It shows the circuit 
loss or gain at all necessary testing fre­
quencies and also the individual apparatus 
losses. The specii'ied losses or gains 1'or 
the circuit apply to the condition 01' test 
only and while they serve to check the con­
dition of the equipment they do not always 
correspond to the loss or gain 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 net"11ork equipment when ter­
minated as covered in the table. The com­
posite set impedance unbalance requirements 
shown in the table are a measure or the bal­
ance to ground 01' the various parts 01' a 
composite set. These requirements also in­
clude comparative measurements, from the 
standpoint of balance to ground, of compos­
ite, sets used on the side circuits of phan­
tom groups. These tests indicate the Ell!lount 
of phantom circuit to side circuit crosstalk 
and longitudinal circuit unbalance. 

4.04 Referring to Fig. 7 which covers trans-
mission requiremEtnts for phantom com­

posited equipl!lent it is to be noted that the 
table is di Vided into two parts. The upper 
part consists of a diagram of the transmis­
sion circuit and the lower part directly un­
der the diagram g1'1es the circuit loss in 
decibels (db) , the return loss or singing 
point in decibels (db) and the composite set 
impedance unbalance in "Me:rlwnn Allowable 
Per Cent Unbalance". The return loss or 
singing point requirements are turther di­
vide4 into :two groups, one for overall cir­
cuit return loss or singing point and the 
other for trouble location measuranents. The 
lower part of the table covers individual 
apparatus loss. As covered by Note l in 
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4.04 (Continued) 

Fig. 7 apparatus marked with an asterisk ( *) 
does not require individual loss limits. It 
is to be noted that no transmission loss 
limits are given for network equipment. 
This equipment is checked by a singing point 
check. • 

4.05 Each piece of apparatus is designated 
on the diagr6!11 with the sflllle designa­

tion given it on the circuit-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
di t:ion and should be di.sregarded. 

4.06 In -the space below the sketch the 
transmission circ11it loss or gain in 

decibels (db) is given as "MAX." md "MIN.". 

Individual Apparatus Losses 

4.07 The lower portion of the table, re-
ferring again to Fig. 7, is headed 

"INDIVIDUAL APPARATUS LOSSES AT 1000 CYCLES" 
and is s-..1bdivided into six columns, namely 
"APPARATUS", "DE3IG.", "CODE", "YAX. LOSS", 
"MIU. LOSS" and "REMARKS". Infonnation 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
quir.ement, and it is necessary; therefore, 
to measure the individual pieces of appara­
tus to determine the cause. 

4.09 J.pnaratus In this column is given the 
name of each piece of apparatus, such 

as relay, repeating coil, etc., for which 
individual losses are gjven. This includes 
each piece. of apparatus in the transmission 
circuit which is not marked wt th 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 anpears at the bottom of the transmis­
sion table: 

" * Indicates apparatus for which 
individual losses are not required." 

4.10 The oonditions under which individual. 
losses are not given are usually where 

the equipment is shunted by means of a con­
densSl', or other apparatus of lower imped­
ance, and also in same cases where tv.o pieces 
of equipment of considerably dtfferent im­
pedance are connected in series and the com-

bination bridged across the circuit es shown 
in Fig. 7. 

4.11 Desif• (Designation) The circuit des­
ign.a ion of each piece of apparatus 

shown in 'l;he sketch for \'bich individual 
losse~ are gi'Ven is shown in this column. 

4.12 Code In this column are given the 
code numbers of the various pieces of 

apparatus v.ri th the exception of condensers 
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. 

4.13 Max. !1,,iaximumt Loss This column is 
provl ed forhe transmission losses 

of the individual pieces of apparatus as 
measured between impedances of 600 ohms or 
a transmission measuring set with a measur­
ing current of a frequenoy of 1000 cycles. 
Un1ess otherwise specified the connections 
of the apparatus to the transmission meas­
uring set shall be the same (wi"th the excep­
tion of condensers) as is used in the re­
spective transmission circuits. libr example, 
series connected apparatus is tested in·se­
ries and shunt connected api:aratus 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 a 
smaller capacity are tested in series. 

4.14 Min. (Minimumf.oLoss In some cases it 
ls necessary work to a minimum 

transmission loss which is given in this 
column. For example, the repeating coil of 
the circuit, 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
sary in connection with the transmis­

sion losses are placed in this column. 

5. TRANSMISSION NOTES 

5.01 When the transmission tEBt requirements 
cannot be readily covered in tables 

similar to those already described, the in­
formation is given on the circuit drawings 
in the fonn of TRANSMISSION N>'l'ES. These 
requirements appear on the dra~ngs 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 a-ppear. 

5.03 The :t'ollowing information Whicil covers 
the requirements· for an oscillator il­

lustrates the use of Trans~~ssion Notes on 
the circuit drawings. 



Transmission Motes 

301. The oscillator she.11 have en output of' 
between 16.5 end 21.5 milliamperes 
(22.l to 24.4 db above l milliwatt). 

302. The frequency of' this oscillator shall 
be 1000 ± 24 cycles. This requirement 
is based on beating the f'requency 

Bell Telephone Laboratories, Ino. 
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against u oOlOB oscillator or its 
equivaler.t. 

303. The wave sht1-:-e of' this oscillator shall 
be t estcd by -measuring its turnover and 
this turnover shall not exceed 0.1 db. 
'i,~en a 6A set is used, the sensitivity. 
requi~ements of' this trensmission 111:las­
uring set shall be met. 
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