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DESCRIPTION OF TRANSMISSION TEST REQUIREMENT TABLES

1. GENERAL

1.01 This section describes the transmission

test requirement tables and transmis-
sion notes as shown on the circult drawings
and replaces Section A804.003, Issue 3. It
ig reissued to add a description of the
"Transmission Hotes™ and also to cover "Re=-
$urn Loss" requirements and the methods of
4ncluding them in the Transmission Test Re~
quirements Tables.

1,02 The transmission test requirement ta-
bles and transmission notes forma part
of the circuit drawlngs.

1.03 Two general types of transmission test

requirement tables are shown 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 1loss
requirements at multi-frequencies, and 1is
deseribed in part 3.

1,04 7In 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 4.

1.05 1In cases where the testing information

cannot readily be specified in trans-
mission test requirement tables, notes cov-
ering this information are shown on the
¢ircuit 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.

2. DESCRIPTION OF TABLE USED FOR 1000 CYCLE
LOSS REGUIREMENTS

2,01 Title of Table Each transmission test

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

"2,02 Form of Table The 1000 cycle 1loss

- transmisslion test requirement table
-shown on circult drawlngs is usually of the
type illustrated either in Fig. 1, Fig., 2
or Fig. 3. It is divided lnto two main di-
visions which are fixed, except that the

part of the table giving the maximum allow=
able oircuit loss is subdivided when neces-
sary to fit the circuit conditi ons. One of
the main divisions is arranged for the trans-
mizssion losses for the circuit in its telk-
ing condition and the other for the trans-
mission losses of the individual pleces of
apparatus involved. The specified 1losses
apply to the condition of test only and,
while they serve to check the condition of
the equipnent, they do not always correspond
to the loss under uactual talking conditions.

Transmission iosses for Gircuit

2.03 The transmission losses shown in the

tabler are the losses at 1000 cycles
between 600-ohm impedances and 40 not neces-
sarily bear any close relation to the loss
assignable to the apparatus in camputing the
overall equivalent of a complete circult 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 parts. The part at the left
consists of a diagram of the transmission
eircult and the part at the right gives the
maximum allowable circult loss in decibels
(db). 1In some cases, as shown in Fig. 2,
the maximum allowable circuit loss is shown
directly under the sketch of the transmis-
sion circuit. when losses for more than one
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 drewing. The
number in the upper left-hand corner of the
space given over to the diagram {see Fig. 1)
is the file number of the transmission con~
dition and should be disregsrded.

TRANSMISSION TEST REQUIREMENTS
{1000 CYCLE LOSS SETWEEN 600 LINES

211,041 L4 ] MAX. ALLOWABLE CIRCUIT LOSS
94E OR D4F [—
s WITH 94E REP COIL - L2db
A ;i Gy WITH $4F_REP COIL - 17db
i 53 0
url Lo 4
W W4
6= e
206-GN 5} ., BIOIS

cryec— e ——
INDIVIDUAL APPARATUS LOSSES

REMARKS
o

APPARATUS £S1G.| CODE MAX. LOSS | MIN. LOSS
CONDEMSER AMF 20. 173

REPEATING COIL <, 94E
REPEATING COIL C) $4F

wlofo

3t INDICATES APPARATUS FOR WHICH IND. LOSSES ARE NOT REQUIRED.

Fig. 1
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LANSMIS S/ ES
1000 CVCLE LOSS

EQUIREMENTS

THEEN 500> LINES)

Fig. 2

2,06 In the space below the sketch or at

the right slde of it the transmis-
sion loss in decibels (dbs is given under
the heading "MAX. ALLOWABLE CIRCUIT LOSS.™
In certain cases, as shown in Fig. 3, such

i TRANSMUSION TES] REXUEEMENTS
(W00 CYELE LSS BETHELN 600 LINES)

TIO002 173 @ MAX RUOWABLE CIRCHT L odss
e L AR TRANS.

YRING /.2

" WG a4 /s

T R S e —————
INDIVIDUAL APPARATUS LOSSES

TM.7 .S 6.3
JE!.' /i;g 7

y72 106

TS FOR WHICH WD_L0S & NOT.

0 o)y,

Pig. 3 -

as in specifying the loss for an operator's
telephone circuit, the space under the
heading "MAX. ALLOWABLE CIRCUIT LOSS" is
divided Into two parts to provide fxr bridged
and transmitting losses. These divisions are
headed "BRIDG." and "TRANS." respectively.
Yhen the loss is specified for a monitoring
transformer, the divisions are headed
"BRIDG."™ and "REC.", to provide for bridged
and receiving losses,respectively. In other
cases a receliving circuit loss only is spe-

cified and the "BRIDG." column is left

vecent.

Individual Apperétus lLosses

2.07 The lower portion of the table, re-
ferring agein to Fig. 1, is headed
"INDIVIDUAL APPARATUS LOSSES", and is sub-
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divided into six columns, namely, =~ "APPA~
RATUS"®, "DESIG.", "CODE", "“MAX.LOSS", "MIN.
LO0SS" and -, "REMARKS". Information pertain-
ing to these headings is given 1in the fol-
lowing paragraphs.

2.08 The individual apparatus losses are

for use only in those cases in which
the circuit fails to meet the overall re-
quirement, and it becomes necessary, there~
fare, to measure the individusl pleces of
apparatus to determine the cause.

2.09 Agmratus In this column is listed

e name of each plece of apparatus,
such as relay, repeating coil,etec., for which
individual losses are given. This includes
each piece of apparatus in the transmission
eircuit which is not marked with an asterisk
{(*) on the transmission sketch. However,
in toll offices whare a Wheatstone Bridge is
available, individual losses are not speci-
fied for resistences. If the resistances
effect transmission they are not marked with
an asterisk (*) on the transmission sketch.
When one or more pileces of apparatus are
marked with an asterisk (*) the following
note appears at the bottom of the transmis-
sion table:

® * Tndicates 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 impede
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 of relatively low
impedance is connected in series with a re-
tardation coil. :

2.11 Desig. gnesignationz The eircuit de-
slgna n o1 each piece of apparatus

shown in the sketch for which individual

losses are given is shown in this column.

2,12 Code 1In this column are given the

code numbers of the various pieces of
apparatus with the exception of condensers
end resistances. In the case of condensers
the capacity is given, &and in the case of
resistaences the value of the resistence is
given in this column.

2.13 Max. gMaxim\nné Loss This column 1is

proviaced for e rensmigsion 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 san.e (with the excep-
tion of condensers) as is used in the 1re~
spective transmission circuits. For example,



2,13 (Continued)

serles cannected apparatus is tested in se~
ries and smnt connected apparatus is tested
in shunt. GCondensers having a capaclity of
0.25 mf or more Tegardless of their connec-
tion in the '‘respective transmlission circuits,
are tested in shunt. Condensers having a
smaller capacity are tested in series.

2.14 Min. {Minimum) Loss In some cases it

Ts necessary to wWork to a minimm
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
eonditions of measurement shall Pre the ssame
as covered under "Max. Loss",

2.15 Remarks Any remarks vhich are neces-
sary in connectian with the tranemis-
sion losses are placed in this columm.

3. TABLE USED FOR GAIN RL%UIREHENTS AT SINGLE
! - g Ci QU

S EQU

3,01 Title of Table Each transmission test

requirement table has the general title
"TRANSMISSION TEST REQUIREMENTS" with one of
the following sub-titles in parenthesis un-
der the general title. (L0OSS BETWEEN 600w
1INES), (1000-CYCLE GAIN BETWEEN 600w LINES)
or (GAIN BETVW/EEN 600w LINES).

3.02 Form of Table The gain or loss trans-
ssion test requirement table shown
on cirocuit drawkngs is usually or the type
illustrated either in Fig.4, Fig. 5 or Fig. 6.
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.

TRANSMSSION TEST ‘[wﬁlﬂtﬂﬂ
(A DETWEEN 600 LHS)

#399.001 ALLODMELE CIRCUT GAN
4209) 1000~ | 13.0°¢» stax. 8.0 &b HIN.
[7] 0073 DLVIATION FROM 00O~ MEASUREMENT

200~ 1 +0.2 48 MAX -30 4b MK
? 2000~ | +2.0 43 MAX. - ~O4 45 NN,

PFig. 4

SECTION A804.003

Transmission Gain or Loss for Cirouit

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 camputing the overall equiva-
lent of a complete circuit Dbetween sub -
soribers.

3.04 Referring to the top part of Fig. 5

it is to be noted that the table is
divided into two parts. The part at the left
congsists of & 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 end min-
imum gain requirements are given at 300 and
2000 cycles in terms of deviation from the
1000 cycle msasurement., Since.in this case
the amplifier is tested as a unit,a detailed
sketch of the transmission c¢ircuit is not
shown in the teble. In these cases indivi-
dual apparatus losses are gensrally not showvn.
In the case shown in Fig.5 maximum and min-
imum loss requirements ere given for the side
circuit phentom repeating coil ‘at 300, 1000
and 2000 cycles. Also maximum and minimum
loss requirements are given for the phantom
circuit phantom repeating coll, as measured
thru 12 the side circuit coils, at 300, 1000
end 2000 cyeles. Referring to Fig. 6 which
covers transmission requirements for four
wire terminating equipment it is to benoted
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 further divided into two parts,
one for the overall circuit loss or gain and
the other for trouble location measurements.
Where trouble location measurements are spe-
cified, individuel apparatus loss limits are
not shown. As ooversd in the note at the
bottom of the table it is not necessary for

TRANSIISSION TEST REGUIRENENTS
(LOSS BETWEEN GO0 LINES)

2L LOBMBLE CIRCUT LOSS
MEASURE FROM A7 TO &7
300~ | 17 b sidx. 0.9 ¢b aewe.
o 7000~ | 1.0 v arax "0 v MiN.
2000~ | OF db wax a3 éb MK
WEASURE FROM A2 TO 81
300~ | 7.4 46 WAX XYL
0 7000~ 1.3 &b wax QP &b MiN.
7000~ | 7.3 48 wax 0.9 b wiN_
INDIVIOUAL APPARATUS LOSSES AT X000~
ARPARGUS | DESIG. CODE MAXIO5S | AN L0SS AERARXS
RER COIL___ | 31 OR 32 334 | 094
REP. COIL 23 >z 7.048
5152 on e \roamr | 8948 XD

mutuz 'S DESIGHATED WITH A CRCLE (O) SNALL tﬂ“‘(ﬂt INSTALLER ON SNOP TESTID
fw‘fﬁl RECARDLESS OF BNETHER TREY MAvE NEN STED BY THE Clli‘ml ALL OTHER
LEEASUREMENTS MW TESTED EQLPMENT Mty BE Ollﬂ 8Y TNE MSTALL

Fig. §
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3.04 (Gontinuedl

the installer to make all of the loss meas-
urements if the equipment has been asserbled
in the shop. Additional troubles location
circult loss requirements are also shown in
Fig. 6.

3,05 ZXach piece of apparastus is designated

on the disgram with the same designa-
tion given it on the circuit drawing. The
number shown in the upper left-hand corner

TRAWSMISSION TEST REQUIREMENTS
(LOSS BETHEEN 800 LINES)

£999.008
¢ - ’
i 2] I
1 —’V\ﬂr‘\h-— T
3 4 b2 3
S 1, l S fol )
F < >
j ] E
Llcl L sl o
0 VY Ve Y "
» (?, » )
4 :: P40 “
2 i lannt o B
[ A I 7]

mt BuiLoNG 0U (] AND T} } owew

0, SKALL BE
OISCONNECTED 'NILE MANING YEJTS
e ———————eis

ALLOWABLE CIRCUT Lﬂf.l‘

e —————————————————
[MCASURE FROM ATO B~ TERMINATE D AND F IN MEASURE FROM J4 TO B-YEM‘TIIIIH 800" £ /%
soo~ 2% TERMINATE F AS SNOWI

1000~] 46 e M 0 j000~] 70.7 46 Nax. 0.24b MM

MEASURE FROM D YO B- TERMINATE H ANO F IN
00~ 1%

MEASURE FROM N FO J - vrumrrnnwc-tm
TERMINATE F AS SHOWN.

CIRCINTS EQUIPPLD WITH 32-A FILTERS

2000~ l 3.0 /b MAX. 2.5 &b MIN.

OEVIATION FROM 1000~

PAD IN & WIRE RECEIVING SIDE SNALL BE
ARRANGED FOR MAXIHUM LOSS

300~ +9.6 ¢d Max. *3.6 &b MIN. %) 1000 ~{ 22.3 4 MAX. 10.7 &b MIN
2000w | *6.9 #b MAX. 2.t b MIN.
; 2200« — 0.8 4b MiN. 4
CIRCUITS EQUIFPED TN 328 FILTEAS NCUBLE TOEAVIoN ST ST ZnTs
_1000~] 5.048 MAX. I3 @b siN. RMEASURE FROM O TO L.- TERMINATE K AND F
DEVIATION FROM 1000~ MFASUREMENT waoo"= %
300~ ] 198 &b nAX 26 b MiN. 7000~ | 4.5 da aax. 3.5 ab MiN
2000~ +1.8 4a Ax. ~0 & db 4N, OLVIATION FROM 1000~ MEASYREMENT
2200~ | +2.0 4b NAZ. 0.3 ¢b MIN 300~ | «2.6 db MAX. Iy
240091 04.4 5 MAX *2 2 ob M 2000~ | 90.8 #b HAX. ~ 08 ob MIN.
" CIRCUITS EQUIPPED WITH J2-C FLTERS 2000~ | +1.0 76 MAX__ - - 1.0 db swW.
2000w~ | 5.0 45 MAX. 3.5 db sin
DEVIATION FROM 1000~ weasuac raow-L foe.
300~ 1 698 ¢ MAX 36 &b MIN. 324 FILTER
2000~ +0.8 /b MAX. ~0 7 4 MIN. 2000~ 1 0.5 46 MAX. —
2600~ | +3 4 b MAX. 0 7 &b M. 2000~ | 7.5 b MAX. 25 db MW,
2800~ | +9.0 b Max v 34 60 MIN. 2200~ - 20 b sw.
3000" | - 9.2 db MIN. 32-8 FRTER
< 1000~ | 0.5 éa MAX. =
[WEASURE FROM o TO O 7000~ | 1.0 ¢b NAX. =
1000+ : 14 b MAX, &8 Ib MIN. 2400~ 7.3 ob MAX 2.5 b SN,
2600~ = 70.0 db NI¥.
IEASURE FROM N TO O ~ TCRMINATE F AND 8 IN 32-C FRTER
00% 2% -R WIRING 1000~ | 03 db MAX =
R _WIRING. -PAD ARRANGED FOR NAX LO3S 2000~ | 8.3 40 sax 43 ob MIN.
moon] 7.0 40 max 15.0 &b MIN. 1000~ - 100 ¥ MuN,
R WIRING -PAD ARRANGED FOR MIN._ LOSS
2000~ 7.0 b MaX 5.0 Jb MIN.
» WRING
1000~] 4.5 4b mar. 3.5 b sin

DEVIATION FROM 1000~ ME,
300~ | +1d 4 &b MAX.
2000~} 0.8 &b MAX.
I000~] +1.0 &b MAX

+0.8 €5 HIN.
-0.8 &b MIN.
=1.0 ob MIN

T EASima s ST Wi OO S T Y P, o 1 T
MEASUREMENTS ON SHOP TESTED EQUPMENT MAY BE OMITTED DY THE INSTALLER. o

2 ¥ 'Ntﬂ'ﬂm””oﬂl TO B DOLS MVHGL'Y s atmtu‘nmmmxma
MWACM"‘WHH'S mou oros mm mnars. i TNE

ME; $ .7 o108 7 X Wt Of EOHSIG["'O
umucrm w HCASURIHZHTS rm L0 ' nttr 'IKH MOUIM ENT.

AT TROMN.TO J DOLS NOT Ml'l"' IYJ D[m T, INE CHT WiLL BE EG'IIDI'[D
SAYISfACYMI’ IF MEASURCMENTS TAOM JTOD AND N TOD MLLT Yflfﬂ l(GUlﬁle'ﬂfl

Pig. 6
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of the space given over to the diagram 1is
the file number of the transmission condi-
tion and should be disregarded.

Individual Apparatus loss es

3.06 The lower portion of the ‘table,refer=-

ring to Fig. 5, is headed "INDIVIDUAI.
APPARATUS LOSSES AT 1000 CYCLES" and is sub-
divided into six columns, namely -~ "APPARA-
TUS", "DESIG.", "CODE", TEAX. Lossm, "MMIN.
LOSS" and "REMARKS" Information perbaining
to these headings is given in the following
narsgraphs.

3.07 The individual apparatus losses are

for use only in those cases in which
the eircuit feils to meet the overall re-
quirement, and it 1s necessary therefore to
measure the individual), pieces of apparatus
to determine the cause. On circuits where
the individua]l apparatus losses are mot-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-
dividuel losses are not specified for re-
slstances. 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

neme of each piece of apparatus, such
as relay, repeating coil, etc., for which
individual losses are given.

3,09 Desig., (Designation) The circuit des-
gnetion of each plece of apparatus

shown jin the sketch for which individuel

losses are given is shown in this column.

3,10 Code In this column are given the
code numbers of the various pleces
of apparatus with the exception of con-
densers and resistances. In the case of
condcnsers. the capacity is given, and in
the case of resistances the value of the
resistance is given in this column.

3.11 Max. éMaz:lmumg Loss This column is

pro [2) or e ransmission losses
of the individunal pieces of 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 excep-
tion of condensers) as is used in the re-
spective transmission circuits. For exam-
ple, series connected apparatus is tested
in serles and shunt cannected apparatus is
tested in shunt. Condensers having a capa-
city of 0.25 MF or mord,regardless of their
connection in the respective +transmission
circuits are tested in shunt. Condensers
having a smaller capacity are tested in
serles.

3.12 Min. (Minimum) loss In same cases it
Ts necessary to work to a minimum
transmission loss which is given in this
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3.12 (Cont inued)

column. For example, the condemnser in cir-
cuits, such as covered in Fig. 5, requires
such a loss limit. The conditions of moas-
uremsnt 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 LOSS OR SINGING POINT
~ AND_COMPOSI TPEDANCE CE RE-

guIR

4,01 Title of Table Rach trensmission test -

requirement teble has the general ti-
tle "TRANSMISSION TEST REQUIREMENTS" with
any 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 TForm of Pable The loss or gain trans-
ssion test requirement table shown
on circult drawings 1s usually of the type
illustrated in Fig. 7. It shows the cireuit
loss or gein 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 and while they serve to check the con-
dition of the esquipment they do not always
correspornd to the loss or gain under ectual
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 lmpedance unbalance requirements
shown in the table are a measure of the bal~
ance to ground of the wvarious 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 phentom cirouit to side circuit crosstalk
and longitudinal eircuit unbalance.

4.04 Referring to Fig. 7 which covers trans-
mission requirements for phantom come
posited equipment it is to be noted that the
table is divided into two parts. The upper
part consists of a dilegram of the transmis-
sion circult and the lower part directly un-
der the diagram gives the circuit 3loss in
decibels (db), the return loss or singing
point in decibels (db) and the composite set
impedance unbalance in "Meximum Allowable
Per Cent Unbalance". The return 1loss or
singing point requirements are further di-
vided into two groups, one for overall cir-
cuit return loss or ainging point and the
other for trouble location measurements., The
lower part of the table covers individual

apparatus loss. As covered by Note 1 in

2mur
— -
-l‘ maa®
N - a2
L5 £
— -
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TRANSMISSION TLST REQUATLENTS
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SPCING. POINT :4\.;
HEASURE BCTWEEN B2 AND A2-D1 AND D2 RLTURN LOSS AT 500AM0 1500 CTCLES - 40 9w W]
MEA L FLAND F2 -1 ATL Et AND
FREQUENCY AN LOSS-d6  MAX LDS3-gb JE2 B 1 FETRS AT S
300 X3 27 “STNGING PORST 3tdebar
o 000 [X] 18 RETURN LOSS AT 500 AMD 1300 CYCLES - 404 MEM.
2000 12 e
e
TROUBLE LOCATION WLASURTUENTS
R MR
4 Ad-Dt
AND D2 COMNECTED. £ MIN E E'Iﬁl'( Bt AND B2 -TERMINATE C2 AMD

FREQUENCY  MIN LOS3-db  WAX LOSS Wb

SINCING POINT 31 d% WP

300 o9 19 RETURN LOYS AT 500 AMD 1500 CYCLES - 40 4% M.
0 000 LX) 12
2000 o8 12

MEASURT u:rntn 83 AND B4 -TERWNATL C4 ANO
D4 N 700% ¢

SINGING PONT | Mawnam,

WHEM THE CRCUT 13 ARRANCED

RETURY LOIS AT 800 AMD 1300 CTCLES - 40db M.

FOR
mnvou (N WIRING) MIASURE ulw:tn Ba

FREQUENCY WM LOSS-db  MAX. LOSS -4b

o 000 1.2 2]

MEASURE BLT -n:mumon \'tn.om:ctu)
03 1N T00™ 21 - §2A COR.

SHGNG POINT ﬁ‘il‘l

MEZASURE BETWELN F2 AND £2

RETURMN LOSS AT 500 AND 1300 CYCLES- AQ dio WIN |

CONOS. FAEQUEMCY 1IN LOSS-db MAX LOIS-db

A32uF
0 Yoswmr 200 0.4 (8]

MEASURE al:"tcn €1 AMD D2 - TERMINATL Al AND
A2 IN1BO0- ¢

O 432uF 000 03 10

SINGING POINT 32 45 AEN.

RETURN LOSS AT 300 AND 2000 CYCLES = 33 ois MIN.

ALLOWARBLE RETURM LOSS OR IINGING POINT
N') RCPCATLR [QUIPPLD WITH ANY

[ ME A BETWEEN €3 ANO DS -TERMINATE A3 AND
PTTTTTTTseveass X ik

l) TYPL FILILA,

SHOCING, POINT 34 de MM

MEIASURL BZTWLEN BI AND B2 - TCRUMNATE AI AJ!O

RETURM LO35 AT 300 AND 2000 CYCLES- 33 db MIN.

A2 R BO0™ £ 26> -D1t AND 02 AND CI AND C.

SINGIMNG PONT 3 db MiN

RCTURN LOSS AT 500 AND 1560 CYCLES 40 db MIM.

MAX ALLOWABLE
SQUPFOTE SET MPECANCE UNBALANCE

PER CENT UNBALANCE

WHEN THE CRCUT 1S ARBANGCED FOR PHANTOM

(M wimING) WEASURE BETWEEN B3 AND B4-

TEAUMATE A3 AND RS J00™ 21 -DI AND D2
AND C3 AND C4 CONNECTED

BETWLEN SOLS BETWLCN SETS
SA OM SIOES
COMPOSITE SLT OF PHANTOM

SINGING POINT 3idb MiN

WHOLE 3€T v 2

RETURN LOSS AT 300D 1500 CTCLES 40 4% MiM.

CONDEMSERS OF 2

SHUNT BRANCH 2

WHEN THE CIRCUIT 13 ARRANGCED FOR MON-
PHANTOM (M WIRNG) MEASURE BZIWEEN B3

%% Branc ! 2

AND 84 - TERUINATE C4 AND D3 M QO™ £ 24~
22%« RCS OUT.

SERTES COMO o8 2

FOMOUAL APPARATUS LOSSES AY 1000~

APPRRATUS oCSG CooE. MAX LOSS | MW LOSS RCMARKS
CONDEINSER AAND B 218 MF 127 22
CONDENSER € anD P10 [T 73 X
CONDENSIR Fl 432ur, LX) [
REFCATEG COL ] A ARD B €2¢ 7 o
RCPLATING COI. v X3 ] o4
REPEATRYG COR_ *H ZA ] CX) 0
PO moxates roR wecH LOSSCS ARE MOT RCQUARED.

2 ¥ THE OVERALL SIMGING FOINT MCASY
CIRCIAT Wil BE CONSIDEREID SATISFACTORY
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W THE YROUBLE LOCATION MEASURTMENT

B AVAILABLE FOR MAXING MY{RCMKY
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SECTION A804.003

4.0¢ Continued)

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 network equipment.
This equipment is checked by a singing point
check. )

4,05 Each piece of apparatus is designated

on the diagrem 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, 7)
is the file number of the transmission con=-
dition and should be disregarded.

4,06 1In the space below the sketch the

transmission circuit loss or gain in
decibels (db) is given as "MAX." and "MIN.".

Individual Apparatus Losses

4.07 The lower portion of the table, re-

ferring again to Fig. 7, is headed
WINDIVIDUAL APPARATUS LOSSES AT 1000 CYCLES"
and is subdivided into six columns, namely
"APPARATUS", "DE3IG.™, "CODE", "MAX. LOSS",
YMIN. LOSS" end "REMARKS". Infometion per-
taining to these headings is given in the
following paragraphs.

4.08 The individual apparatus losses are

for use only in thase 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 4ipnaretus In this column is given the
name ot each piece of apparatus, such
as relay, repeating coil, etc., for which
individual 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 Wwheatstone 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.
Vhen one or more pieces of apparatus are
marked with an asterisk (*)}, the following
‘note avpsars at the bottom of the transmis-
sion table: :

" * Tndiocates apparatus for which
individual losses are not required.”

4,10 The gonditions under which individual

losses are not given aye usually whers
the equlpment is shunted by means of & con-
denser, or other apparatus of lower imped-
ance, and also in some caeses where two pieces
of equipment of considerably different im-~
pedance are connected in series and the com-
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bination bridged =oross the circuit as shown
in Fig. 7.

4,11 Desig. (Designation) The circuit des-
gnation of eaoch piece of &pparatus

shown in the sketch for vhich individual

losses are given is shown in this column.

4,12 Code 1In this column are given the

code numbers of the various pleces of
apparatus with the exception of condensers
and r esistances. In the case of condensers
the capscity is given, and in the case of
registances the value of the resistance is
given in this column.

4,13 - liax. §Maximum! Loss This ocolumn is
provided for e transmission losses

of the individual pieces of apparatus as
measured between impedances of 600 ohms of
e transmission messuring set with a measur-
ing current of a frequency of 1000 cycles,
Unless otherwise specified the connections
of the apparatus to the transmission mneas-
uring set shall be the same (with the excep-
tion of condensers) as is used in the re-
spective transmission circuits. For example,
series connected apparatus 1s tested in se=-
ries and shunt connected apparatus istested
in shunt. Condensers having & capacity of
0.25 MF or more regardless of their connec=
tion in the respective transmission circuits
are tested in shunt. Condensers having a
smal ler capacity are tested in series.

4.14 Min, (Minipum) Loss In some cases 1t

s necessary work to & minimum
transmission loss which is given 1in this
column., For exemple, the repeating coil of
the eircuit, 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 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 saries of notes.

5.02 The transmission notes give complete
information regarding the allowable

gain, loss or fequired output for the par-

ticular circuit on which they eppear.

5.03 The following information which covers

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



........

Transmission Notes

301.

302.

The oscillator shell have &noutput of
between 16.5 end 2.5 milliamperes
(22.1 to 24,4 db above 1 milliwatt).

The frequency of this oscillator shall
be 1000 £ 24 cycles. This requirement
is based on beating the frequency

Bell Telephone Laboratories, Ino.

303.

SECTION a804.00C

against a J0l10B oscillator or its
equivalsrt,

The wave shumre of this oscillator shall

be tested by messuring its turnogver and

this turnover shall not exceed 0.1 db.

When & 6A set is used, the sensitivity -
requirements of this trensmission mees-
uring set shall be met.
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