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TRANSMISSION TEST REQUIREMENT TABLES 
DESCRIPTION 

1, GENERAL 

1 .01 This section describes the transmission 
test requirenent tables and transmis­

sion 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 drawings. 

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

cuit drawings, One type covers 1000 cycle 
loss requirements and 1s described in part 2. 
The other type covers gain requirements 
at single and multi-frequencies, and loss 
requirements et multi-frequencies, and is 
described in part 3. 

1.04 In some cases retut'n 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 oases where the testing information 
cannot readily be specified in trans­

mission test requireiaent tables, notes cov­
ering this int'ormation are shown ou 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 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. 

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, Kand L repeati..-rig coils, respectively, 
having permalloy cores. Some circuit dravn.ngs 
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 follovn.ng table for 
these coils should be employed, The maximum 

Individual Apparatus Losses and Circuit Loss Cottections 
{1000-Cycle Loss Betneen EQ0-Ohm Lines} 

fermalloi Cgre Re~e~ting Qoils Substityted §ilicon ~t~el Cgr~ B.el2~ii:lii1.l,g QQ;i.J.1;1 

Qode Numbers 
120C or 120H 

120D or 120J 

120E or 120K 

120F or 1201 

120G (1:1,5) 

120G ( 1 : 2 • 5 ) 

Apparatus Apparatus Corr. to be Added to 
L2sses-db QQQ.e U!,Jmb~1;1 L21;1s~1;1 ::!lb Q~. ~21;1se1;1-db 
Max. 0,4 120CS or 120HS Max. 1.1 Max. 0,7 
:rvlin, 0,2 Min, 0,5 :Min, 0.J 
Max, 0,7 120DS or 120JS Max. l.J Max. 0,6 
Min, 0.4 Min. 0.8 Min, 0,4 
Max, 0,6 120ES or 120KS Max. 1,2 Max. 0,6 
Min. 0,3 Min, 0.6 Min, 0.J 
Max. l,J 120FS or 120LS Max. 2.0 Max. 0,7 
Min, 0,9 Min, 1,5 Min. 0,6 
Max. 0,6 120GS (1:1.5) Max. 1,2 Max, 0,6 
Min, 0.J Min. 0,6 Min. 0 • .'.3 
Max, l.J 120GS (1:2.5) Max. 2.0 Max. 0,7 
Min, 0.9 Min, 1.5 Min. 0,6 
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allow·able circuit losses shown on circuit draw­
ings, vmich have not been revised to cover the 
silicon steel core coils, should be increased 
by the correction values given in the last 
colunm of the table. If minimum allowable cir­
cuit losses are shovm on the circuit drawings, 
vmich have not been revised to cover the silicon 
steel core coils, they should be increased by 
the correction values given in the last colunm 
of the table. 

1.10 When 120-type coils are substituted for 
D- specification coils, they are not con­

nected in the same manner with respect to wind­
ing terminal numbers, as such connections v.ould 
cause excessive transmission losses. When the 
circuit drawing does not include the proper con­
necting information for the 120-type coils, this 
information should be obtained locally from the 
transmission group. VI.hen 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. DESCRIPI'ION OF TABLE USED FOR 1000 CYCLE 
LOSS REQUIREMENTS 

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

MISSION TEST REQ.UIREMENTS (1000 CYCLE LOSS 
BETWEEN 600 OHM LINES)". 

2.02 Form of Table: The 1000 cycle 
transmlsslon test requirement 

loss 
table 

shown on circuit drawings is usually of the 
type illustrated either in Fig. 1, Fig. 2 
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 when neces­
sary to fit the circuit conditions. one of 
the main divisions is arranged for the trans­
mission losses for the circuit in its talk­
ing condition and the other for the trans­
mission losses of the individual pieces of 
apparatus involved. The specified losses 
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 Circuit 

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 any close relatior. to the loss 
assignable to the apparatus in computing the 
overall equivalent of a complete circuit be­
tween subscribers. 

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 
consists of a diagram of the transmi~sion 
circuit and the part at the right gives the 
maximwn allowable circuit loss in decibels 
(db). In some cases, as shown 1n Fig. 2, 
the maximum allowable circuit loss is shown 
directly under the sketch of the transmis­
sion circuit. When losses for more than one 

c 101ll~~~Lt51ioNssTiif w:~~uJ~5~i~~~s) 
211.041 L4 MAX. ALLOWABLE C~CUIT LOSS 

94E OR 94F 
z(C)4 WITH 94E REP COIL - 1.Zdb 

~ 
~ 1113 (B),t WITH 94F REP. COIL - l.7db 

~ F 
) ~ 

206-GN 
~ 7 

81018 

INDIVIDUAL APPARATUS LOSSES 

APPARATUS DESIC. CODE MAX.. LOSS MIN. LOSS REMARKS 
CONDENSER (A)e.(8) 4MF 20 9 17.3 

REPEATING COIL IC) 94E 0.9 
REPEATING COIL (C) 94F 1.3 

* INDICATES APPARATUS FOR WHICH IND LOSSES ARE NOT REQUIRED. 

Fig. 1 
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2.11. 022 · LI 

MAX ALLOWAaLt CIRCUIT LOSS 
I.I 

INOII/IOUAL APPARATUS LOSSES 

APPARATUS OESIC.. CODE MAX. LOSS MIN LOSS REMARKS 
CONDENSE"S )&(C) 2 M.r 14.5 11.5 

REPEATING COIL 'i 2.SA,26A,t----'0~9~+------t-------t 

f-------f-----tl A .1. 12SA+----+------t-------t 

• INDICATES APPARATUS FOR WHICH IND. LOSSES ARE NOT REQUIR[O 

Fig. 2 

transmission condition are required for a 
circuit, provision is made 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. 1) 
is the file nl.lI'~ber of the transmission con­
dition and should be disregarded. 

2.06 In the space below the sketch or at 
the right side of it, 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 an operator's 
telephone circuit, the space under t he 
heading "MAX. ALLOWABLE CIRCUIT LOSS" is 
divided into two parts to provide for bridged 
and transmitting losses. These divisions are 
headed "BRIDG." and "TRANS." respectively. 
When the loss is specified for a monitoring 
transformer, the divisions are headed 

7J0.002-T4·T51 MAX. ALLOWABLE CIRCUIT LOSS 

INDIVIDUAL APPARATUS LOSSES 
APPARATUS O[SIG. CODE MAX LOSS MIN. LOSS RE.MARKS 
CONDENSER (B) I M.F'. 8.9 6. 3 
CONDENSER (CJ 3M.f. 17. 9 14.9 

INDUCTION COIL (C) 63 11.6 10.e 

* INDICATE.S APPARATUS FOR WHICH IND. LOS.StS ARE. NOT AE.QUIRE.O 

Pig. J 

ISS 5 SECTION 005-121-101 

"BRIDG." and "REC.", to provide for bridged 
and reoeiving losses,respectively. In other 
oases a receiving circuit loss only is spe­
cified and the "BRIDG." column is left 
vaoant. 

Individual Apparatus Losses 

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

"INDIVIWAL APPARATUS LOSSES," and is sub­
divided into six columns, namely, - "APPA­
RATUS", "DESIG.", "CODE", "MAX.LOSS", "Mm. 
LOSS" and "Rll!ARKS." Information pertain­
ing to these headings is given in the fol­
lowing paragraphs. 

~.08 The individual apparatus loases are 
for use only in those cases in which 

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

2.09 Araratus: In this column is listed 
t 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 v.tere a Wheatstone Bridge is 
available, individual losses are not spe_ci­
fied for resistances. If the resistances 
affect transmission they are not marked with 
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 individual 
losses are not given 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, 
and also in some cases where two pieces of 
equipment of considerably different imped­
ance are connected in series and the combi­
nation bridged aoross the circuit. An ex­
ample of this latter condition is a toll cord 
circuit in which a relay of relatively low 
impedance is connected in series with a re­
tardation coil. 

2.11 Desig. (Designation 1: The circuit de-
signation of each p ece 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 pieces of 

apparatus with the exception of condensers 
and resistances. In the case of condensers 
the cap~city is given, and in the case of 
resistances the value of the resistance is 
given in this column. 
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2.13 Max. ~Maximum) Loss: This column is 
prov! ed for the transmission 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 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 transmission c1 rcuits. For example, 
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 a 
smaller capacity are tested in series, 

2.14 Min. (Minimum) Loss: In some cases it 
is necessary to 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 such a loss limit. The 
conditions of measurement shall be the same 
as covered under "Max. Loss." 

2.15 Remarks: Any remarks which ere neces­
~Y in connection with the transmis­

sion losses are placed in this column. 

3. TABLE USED FOR GAJN REQUIREMENTS AT SINGLE 
AND MULTI-FRE~UENCIEs AND LOSS REQUIRE­
MENTS AT MULT -FREQUENCIES 

3.01 Title of Table: Each transmission test 
requirement table has the general title 

"TRANSMISSION TEsr REQUIREMENTS" with one of 
the following sub-titles in parenthesis un­
der the general title. (WSS BET\VEJ:,;N 600 OHM 
LIID:S) , ( l 000-CYCLE GAIN BETWEEN 600 OHM 
LINES) and ( GArn BETWEEN 6 00 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 
illustrated either in Fig,4, Fig. 5 or Fig.6. 

TRANSNJSSION TEST REQUIREMENTS 
( GAIN BETWEEN 600 ~ LINES) 

9!J99,00I I ALLOWABLE CIRCUIT GAIN 

(AMP) /000 ,,1 /3.0 db IIAX. 8 0 db MIN. 

(IN) {OUT) DEVIATION FROM 1000"' MEASUREMENT 

:! 
JOO,.. +0.2 db MAX. -.J.0 db MIN 

~ 
20001\1 +2.0 db MAX. .,-04-dbMIN 

-

Fig. 4 
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It shows the circuit gain 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 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 Circuit 

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 gain or loss assignable to the 
apparatus in computing the overall equiva­
lent of a complete circuit between sub­
scribers. 

3.04 Referring to the top part of Fig. 5 
it is to be noted that the table is 

divided into two parts. The µirt at the left 
consists of a diagram of the transmission 
circuit 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 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 table. 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 1/2 the side c ircu:i.t 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, 

rRANSMISSION rEsr REQUIREMENrS 
(LOSS BETWEEN 600"'UNESJ 

999!1.00Z I SI ALLOWABLE CIRCl/lr LOSS 

_r[•1 tf S/ : 

MEASURE f"ROAI Al ro Bl 
J 

JOO,., I I 7 db AIAX. 0 9 db MIN • 7 o 1000,., I 1.0 db UAX 0.6 d6 MIN. 
PH 200011,1 I 09 db MAX. 0.$ db MIN 

A2 J~ 
MEASURE FROM A2 TO 82 

6 f BZ 
JOO~ I 1.4 db MAX. 

7 ' 
0.9 db MIN 

L[., S2 0 1000,., I I.J db UAK 0.9 db MIN 

J if,, :' 
2000N j I., db MAX 0 9 db UIN 

7 

INDIVIDUAL APPA1urus LOSSES AT 1000 ~ 
APPARArus DCS/G. CO!JE MAX.LOSS MIN LOSS REMARKS 

REP. COIL SI OR S2 93·A 0 9db 

REP COIL PH 9]·8 I.Odb 

CONDENSER SJ,S2 OR PH I 081,,11, 8 9 db 6.J d6 

Nore. 
I MEASUREMENTS DESIGNATED WlrH A CIRCLE fO)SHALL BE MADE Bt' rHE INSrALLER <.w SHOP rcSTED 

EQUIPMENT REGARDLESS OF WHErHCR rHEI' HAVE BEEN REQUESrED BY THE cusroMCR All. OTHER 
MEASUREMENrs ON SHOP T£STED CQ<IIPNCNr MAI' BE OMITTED BY rHE INSTAlLCR 

Fig. 5 



The upper part consists ot a diagram or 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 further divided into two parts, 
one tor the overall circuit loss or gain and 
the other tor trouble location measurements. 
Where trou~le location :measurements are spe­
o itied, individual apparatus loss limits are 

TIMNSMISSfON rcsr .REQUIREMENTS 
(LOSS BETWEEN eoo- l/NES) 

I,~. 
~~~ -r ~] r -(~(R) ► (O) dJ 

J r~'. D _J(A) L"'' -r • fr/ 
T(C) ,~(CJ d•(D/ 

~ 5 I 2 I _,.,_,._."'-----L-<----4~ 
(N} T ~ 4 (SJ 

6
(R~jR R'P (VJ 

·I~· 
'--------CPI '~~ 

;i~ESu1LDING our EQUIPMENT f 10 c.-OND£NSER AND m RCs,srANCE} WHEN PRov,oco, SHALL BE 
DISCONNECTED WHILE MAKING rcsrs 

ALLOWABLE CIRCfPT LOSS 

'>/fl&ASURC FROM A TO B- TERMINATE D ANO FIN MCASURC FROM J TO B-rcRAIINATC HIN 500,.. !: 1% 
600" ! 1¥• TERMINATE F AS SHOWN 

1000• 46db lttll/V 

1000.., S.0 db MAX. J.S t1• MIN 

D£VIATION FROM 1000,v MCASIIREMENT 

2200.,, - ♦I.I db MIN 

CIRCt.llTS EQUIPPCDWlrH JZ-B FILTCRS 

♦ J.d db MIN. 

-0.4 db MIN. 

ZZOO,., ♦Z. d db MAX. +O.J db MIN 

2400"' t-6.4 db MAX •2. Z db MIN. 

CIRCUITS CQUIPPCD WITH 12·C FIL TCRS 

/OOON 5 0 db MAX. 15 db MIN. 

DCVIATION FROM 1000 N MEASUREMCNT 

JOO.., ♦ lddbMAX +JldbMIN. 

2000"' +O I db MAX. -0 Tdb MIN. 

2100.., ♦J ti db MAX ♦ 0 ldb MIN 

zaoo.., t-9.0 db MAX ♦ .14 db MIN. 

+92. dbltllN 

MEASURE FROM J TO D 

1000,., I 5.4 db MAX. tl.6 db MIN. 

MEASURC FROltl H TO O - TERMINATE F AND B IN 
600.., !:/Y., -R WIRING 

R WIRING • PAD ARRANGED FOR MAX LOSS 

!ODON [ /7.0 db MAX. 1$.0 db MIN 

R WIRING -PAD ARRANGED FOR ltllN LOSS 

1000,., I 1.0 db MAX 5.0 db MIN 

P WIRING 

J.5 db MIN. 

DEVIATION FROM 1000,., MCASURCMCNT 

JOO~ I +/4.4 db MAX +d.d db MIN 

2000,., + 0. B db MAX - 0. B db MIN. 

1000..,I +I.O db MAX. -1.0 db MIN 

0 1000"" f /0.J ~b MAX. 82dbltllN 

PAD IN 4 WIRE RECCIVIIYG SIDE SHALL BE 
ARRANGED FOR M1Ull11tUM LOSS 

0 1000.., l 22.J '6 MAX. /1.1 db IIIN. 

TROUBLE LOCATION MEASURCMCNTS 

1000~ [ 4.5 db MAX 15 db MIN 

DCVIATION FROM 1000.., "CASURCMCNT 

JOO"' 7 ♦ /Jfd db MAX +J d db MIN. 

zooo..., I ♦ 0. I db "'1AX. - 0.1 db MIN 

JOOO.., I +/.0 db MAX. -IOdbMIN 

M£ASUR£ FROM L TO B. 

12-A FILTER 

1000~ I O 5 db ltlAX 

2000,., [ 7.5 db ltlAX 

zzoo ... I -
JZ-B FILTER 

1000,.. I O .5 db MAX. 

2000N I IO db #AX. 

2400.., I 1.5 db MAX 

ZdOO~ I -

1000~ I O 5 db "AX. 

2100~ I 1-5 db MAX 

.1000~ 1 -

25d6MIN 

/00 db MIN 

2.Sdb MIN 

10.0 db MIN 

45 db NIN. 

10.0 db NIN. 

~TfliASURCA#ENTS OESIGNATE"O WITH A CIRCLECOJSHALL BE 'IADC BY TH£ INSTALLER ON SHOP TCS7£0 

:f.ij~ft'I,c1Jf~£L§~0~c'j1f!tf§u,i'lfc~l'1:fy'jiN C:,CW~ir~i 8ri/1fu~~f[CJ%ER ALL OTHER 

2. IF THC MCASURCUCNT FIIOII J TO 8 DOCS NOT MEET ITS RCQUIRCMCNT, THC OfT. WIU BC CONS!DCRCD 
SATISFACTORY IF JtlCASUREMCNTS FROM J TOD ANO D TO 8 MCCT TNCJR RCQtHRCMCNTS. IF THC 
MCASVRCMCNTS FROM D TO B DO NOT MEET THEIR RCQUIRCIICNTS,THC CKT. Will 8£ CO/IISIDCRCD 
SATISFACTORY IF MCASURCMCNTS FROM D TO L AND L T(J C 11£CT THEIR RCQUIRCMCNTS. IF THC 
MCASURCIICNT FROMH TO J DOCS NOT MCCT ITS R~QUIRCMCNT. THC U'T WILL BC CONSIDCRED 
SATISFACTORY IF ~CASURCMCNTS FROM J TOD AND H TOD MCCT THEIR RCQUIRCIJCNTS 

Fig. 6 
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not shown. As covered in the note at the 
bottom or the table it is not necessary tor 
the installer to make all or the loss meas­
urements it the equipment hes been assembled 
in the shop. Additional trouble looetion 
circuit loss requirements are also shown in 
Fig. 6. 

3.05 Each piece or apparatus is designated 
on the diagram with the same designa­

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

Individual Apparatus Losses 

3. 06 The lower portion or the table, reter-
ing to Fig. 5, is headed "INDIVIDUAL 

APPARATUS LOSSES /fr 1000 CYCLES" and is sub­
divided into six columns, namely - "APPARA­
TUS", "DE SIG.", "CODE," "MAX. LOSS," "MIN. 
LOSS" and "REMARKS." Information pertaining 
to these headings is given in the following 
paragraphs. 

3.07 The individual apparatus losses are 
tor use only in those oases in which 

the circuit fails to meet the overall re­
quirement, and it is necessary therefore to 
measure the individual pieces or apparatus 
to determine the cause. On circuits where 
the individual apparatus losses are not use­
ful in determining the cause or 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. It the resistances affect trans­
mission they are not marked wfth an aster­
isk (*) on the transmission sketch. 

3.08 Apparatus: In this column is given the 
name or each piece or apparatus, such 

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

3.09 Desig. (Designationf The circuit des-
ignation of each p eoe or 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 nUI11bers or the various pieces 

or apparatus with the exception of con­
densers and resistances. In the case or 
condensers the capacity is given, and in 
the case or resistances the value or the 
resistance is given in this column. 

3.11 Max. ~Maximum) Loss: This column is 
prov! ed for the transmission losses 

of the individual pieces or apparatus as 
measured 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 exception 
or condensers) as is used in the respective 
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transmission circuits. For example, series 
connected apparatus is tested in series end 
shunt connected apparatus is tested in shunt. 
Condensers having a capacity of 0.25 MF or 
more, regardless of their connection in the 
respective 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 
is necessary to work to a minimum 

transmission loss which is given in this 
column. For example, the condenser in cir­
c~its, 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. 

4. TABLE USED FOR RETURN IOSS OR SINGING POINT 
AND COMPOSITE SET IMPEDANCE UNBALANCE RE­
QUIREMENTS 

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

tle "TRANSMISSION TEST RE"UIREMENTS" with 
any combination of the following sub-titles 
under the general title. (LOSS BETWEEN 600 
OHM LlNES), (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 
illustrated 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 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 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 various parts of 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 amount 
of phantom circuit 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 diagram of the transmis-
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TRAN5MLSSION TtST REQUIREMENTS 
(LO:.. &[TWE.EN 800'"' LINC5·RETUAN L055 OR SINGING POINT-COMPOSITE .SET IMPCDANC[ UNBALANC() 

~ 

A~LO'#ASLE ORCUT lD.SS 

300 I 8 2.7 

,ooo ,2 ... 
2000 1.2 I.I 

WHEN THE CIRCUIT IS ARRANGED r0R PHANTOM 
(M WIRING) .. EA SURE BETWEEN 84 AND A4-Qt 
AND D2 CONNECTED. 

300 0.11 I.II 

SLNGNG POINT 

RClURN LOSS AT ~AND IM>D CYCLtS-

SNGING POINT 

31dbMIN 

40db M!N 

31dbMIN. 

RETURN LOSS Al ~o AND •~oo CYCLES - 40db MIN. 

TROUBLE LOCATK>N MEASUAEM[NTS 

.. F.A$URC Bf.TWEEN Bl ANO 82-TERMINATE C2 ANO 
01 1N 1eoo-t 2 e-

SINGING POINT jl db MIN. 

RC.TURN LDSS Al 500 ANO 1500 CYCLES- 40dbMIN. 

.__c>_ _ _cc,o::.oo:_ __ _:_o·::.• ___ _:'::·2c.__4- ______________ ~ 

l----'2'-'o-'-oo'----o'--•'--------1.~2---1~A~~~~":"!EN 83 ANO 84 -1[.RMINATC C4 AND 

WHEN THC CIICUIT IS ARRANGtD roR NON­
PHANTOM lN WIRING) MEASURE BETWEEN 84 
AND 03 

I.IEASURE 19CTWEEN F2 AND E2 

co~ FAf.QU£NCY MIN. LOSS-db MAX. LO$S-db 

0.4 I.I 

0 '4.32M.F. 1000 O.l LO 

SINGING POINT lldbMiN 

RETURN LOSS AT SOD ANO ~O CYCLES- 40db..,,._ 

5'NGING POINT 31db._, 

.. EA.$URE BETWCEN Cl AND 02 - TERMINATE Al AND 
A2 IN 1800- :!: 2.6 ... 

SINGfNG POINT :UAMIN. 

RETURN LOSS AT 300 ANO 2000 CYCLES- ~ C,b MIN. 

~•=L:!:LO~WaaAa,8Ll,!E,aRa,!E,aTa!,URN;=iL,!05a!S~S;li9!!~S5•HGl!alaaNG;aPO!!!laaNT~--l~~A~,~J'Jn~cN C3 ANO OS-TERMINATE Al ANO 

lt ... .f;!~ f.f\~1) REPEATER EQUIPPED WllH ANY 
SINGNG POINT 34 db WIN. 

MEASURC BETWEEN 81 ANO 82-TCRMNATE Al ANO RETURN LOSS AT 300 ANO 2000 CYCLES· 3SC,b MIN. 
AZ IN eoo- t. 2.6 ... - DI ANO 02 ANO Cl Al'C> C2 CONN. 

SNGING POINT lldb MIN. 

Rt.TURN LOSS AT 500 ANO ISOO CYCLES 40db MIN. MAX. ALLOWABLE 
CQMPOSITC SET IMPCO,'\NC[: UNlt.ALANCC 

WHEN THC CIRCUIT IS ARRANGED FOR PHANTO .. 1------PE::.•_:..c:.c•::_•_t_::u_::••::...•.::L_::••..:c=•-----i 
(M WIRING) .. CA.SUR[ BETWEEN IU ANO B4-
TCRMINATC A3 AND A4 IN 700.., ~ 1- - DI AND 02 

BETWCEN SIDES BCTWCCN SETS 
OF SAME U$EO ON SIOU 

AND C3 AND C4 CONNECTED eot.lPOSITC SET or PHANTOM 

stNGING POINT 31 db UIN. WHOLE SCT 

RETURN lD!.S Al SOONID ISOO CYCUS '40db MIN. CONOENYRS Of 
.SHUNT BRANCH 

INOMOUAL APAVCATUS LOSSES AT 1000"' 

APPARATUS DC.SIG. COOE MAX. LOS$ MIN. LOSS REMARKS 

CONDENSER A Al'C> 8 2.16M.f; 12.7 12.2 

CONOCNSER C AND PH 1.oew.r. 7.3 ... 
CONOENKR J 4.l2M.F. 11.6 18.0 

AEPCATINCCOL A AND 8 62E l7 1.0 

AEPCATIHC, COIL L 62C I.I 0.4 

AEPCATING COfL PH ... ID 0.3 

NOTES: 
I. * INO,CATES APPARATUS FOR WHICH INDIVIDUAL lDSSCS ARE NOT REQUIM:O. 

3. 

IF THC OVERALL SINGING POINT MCASUACMCNTS 00 NOT MEET THEIR REQUIREMENTS THC 
CIRCl.#T Wl.L BC CONSIOCAED !t.ATIYACTORY tr THC TROUBLE LOCATION MEASUREMENT 
A£QUIRCMCNTS ARC MC T. 

WHCAC NO SlKTABLE MEASURING CQUIPMCNT 1$ AVAILABLE f"OR .. A.KING MULl-fRCQUCNCY 
TRANStiGSION T£STS., 1000""' TESTS SHALL Bf. CONSIDtRCD $ATISfAGTORY. 

MCAS.URCMCNTS OE:SIGNATCD WITH A CIRCLE (0) SHALL 8C MAOC BY THE .. STALLER ON SHOP 
TCSTED EQUIPMENT R£GAROLCSS OF WHETHER Tt£Y HAVE 8CEN RCQU(.$1£0 BT THE CUSTOMER. 
ALL OTHCR MEASUREMDIIU ON SHOP' lfSTCD CQUW>MCNT MAY II[ OWTTCD SY THE INSTALLER. 
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sion circuit and the lower part directly 
under the diagram gives the circuit loss in 
decibels (db), the return loss or singing 
point m decibels (db) and the composite set 
impedance imbalance in "Maximum Allowable 
Fer Cent Unbalance." The return loss or 
singing point requirements are further di­
vided into two groups, one for overall cir­
cuit 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 l in 
Fig. 7 apparatus marked with an asterisk (•) 
does not require individual loss limits. It 
ls to be noted that no. transmission loss 
limits are given for network equipment. 
This equipment ls checked by a singing point 
check. 

4.05 Each piece of apparatus is designated 
on the diagram with the so.me 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 Flg.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 

decibels (db) ls given as."MAX." and "MIN.". 

Individual Apparatus Losses 

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

"INDIVIDUAL APPARATUS IDSSES AT 1000 CYCLES" 
and is subdivided into six columns, namely 
"APPARATUS," "DESIG.," "CODE," "MAX. LOSS," 
"MIN. LOSS" and "REMARKS." Informa.tion 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 pieces of appara­
tus to determine the cause. 

4.09 Apparatus: In this column is given the 
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 
c ire u1 t which is not marked wl 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 
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 
individual losses are not required." 
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4.10 The conditions under which individual 
losses are not g1 ven are usually where 

the equipment ls shunted by means of a con­
denser, or other apparatus of lower imped­
ance, and also in some cases where two pieces 
of equipment of considerably different im­
pedance are connected 1n series and the com­
bination bridged across the circuit as shown 
in Fig. 7. 

4.11 Deslg. (Designation!~ The circuit des-
ignation of each p ece of apparatus 

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

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

apparatus with 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. (Maximum) Loss: This c.olumn 1 s 
provided tor the transmission 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 otherwise specified the connections 
of the apparatus to the transmission meas­
uring set shall be the same (with the excep­
tion of condensers) as ls used in the re­
speutive transmission circuits, For example, 
series connected apparatus ls tested in se­
ries and shunt connected apparatus ls tested 
in shunt. Condensers having a capacity of 
0.25 MF or more regardless of their connec­
tion in the respecrtlve transmission circuits 
are tested in shunt. Condensers having a 
smaller capacity are tested in series. 

4.14 Min. (Minimum) Loss: In some cases it 
ls necessary to 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 rem.arks which are neces­
sary in connection with the transmis­

sion losses are placed in this column. 

5. TRANSMISSION NOTES 

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

similar to those already described, the in­
formation is given on the circuit drawings 
in the form of TRANSMISSION NOTES. These 
requirements appear on the drawings 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. 
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5.03 The following information whioh oovers 
the requirements tor an oscillator il­

lustrates the use ot Transmission Notes on 
the oiro•.1it drawings. 

Transmission notes 

301. The osoillator shall have an output ot 
between 16.5 and 21.5 milliamperes 
(22.l to 24.4 db above 1 milliwatt). 
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302. The trequenoy at this osoillator shall 
be 1000 ± 24 oyoles. This requirement 
is based on beating the trequenoy 
against a 6010B oscillator or its 
equivalent. 

303. The wave shape ot this osoillator shall 
be tested by measuring its turnover and 
this turnover shall not exoeed 0.1 db. 
When a 6A set is used,the sensitivity 
requirements ot this transmission 
measuring set shall be met. 


