
CIRCU:Pl' DESCRIPTION 

BELL 

IJEPI~ 

7 CONtMON SYSTEMS 

rrRANSMISSION MEASURING 

MILLT\'!IAT~r DISTRIBUTING CIRCUIT 

USING '71 TYPE MILLIWA'rT REFERENCE GENEF.ATOF. 

CHANGES 

D. Description of Changes 

D, 1 CAD 9 '!t:as added to cover to us 

a connector. The connector j.s used in 

connections when t:he is removed from its mount 

reinstalled. 

D.2 An addition was made Table C. 
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CIRCUIT D~SCRIPTION 

(71A, 

CHANGES 

3. Changes in Apparatus 

B.l In Fig. 1: 

Apparatus 

1 - Pot., R6 
KS-13790,L1 

1 - RElS 1 R5 
221A 

Add~d 

Superseded 

250 ohms 

1000 ohrns 

1 - Varistor, VRl, 

B. 2 In Fig. 8: 

Apparatus 

1 - Res, R1 
1870 ohms 

Superseded 

221A 

COMMON SYSTEMS 
TRANSMISSION MEASURING 

MILLIWATT DISTRIBUTING CIRCUIT 
USING 71-TYPE MILLIWATT REFERENCE 

GENERATOR 
71B, AND 71C MILLIWATT REJ~ER.EN(;E 

(71D AND 71E NETWORK 

su:eerseded bl 

500 ohms 

ohms 

Su)2erseded bi 

RCL Elec­
tronics 

D. Description of Chans;es 

D.1 

B.l. 
not 

P and Q were added in 
1 to cover c.n;anf~es 

P was 
Mfr Disc. 

obtain a ....... !"', .. , .... 

Varistor 
compensate 

D.3 In 

tc 

in-
or equiva­
lent. 
Temp coef: 
+500 ±50 
ppm/C 

was modified to nrovi.de an 
to an output 

B.3 In Fig. 9m 

Removed 

1 - Resistance 
Lamp, RT3, 
Type 13N 

1 - Resister, 
KS-14603,L3A,. 
162 ohms 

1 -

1 - Transistor, Q2, 
Type 2N1501 

BELL TELEPHONE LABORATORIES, INCORPORATED 

direct current. 

D.5 were added 

D.6 An addition was made to Table C .. 

D.7 

D.8 

.. to 

and 9 and associated CADs 3 
were rated Mfr Disc. 

Resistors R21, and 
11 were ch~~n~~ed 

T 1 
,J;.J~i! 

D. 9 In CADs 6 and 7 ..,,,..,._.""'"' 1" 1 was added 
that may on either sidf~ 

of terminal 

Printed in U.S.A. 



CIRCUIT DESCRIPTION 
TRANSMISSION SYSTEMS DhVELOPl\ilENT DEPARTMEN'i' 

I;;;;;:;ue llB 

COJ!fJ\10N SYSTE:f¥1S 
TRANSti!ISSION t<1EASURING 

t~1ILLIWATT DISTRIBurriON CKT 
USING 71 TYPE MILL!VJATT REFEJtENCE 

GENEBJ1<TOR 

SECTION I ... GEN.ERAL DESCRIPTION 

1.. GENERAL 

1.1 This circuit covers the 71B portable 

1. GENERAL 

1.1 circuits shown in 1 and 2 
71.A and are similar. ~1/here no 

difference the circuit of 1 
and 71A and 71C rack-mounted milliwatt 

reference generators.. The latter include 
the distributing circuits for four milliwatt 
outlets using the 71A and for milli-

is described. \ihere differ·:::nces both 

watt the 71C with associated 
network are shown as follows~ 

Figure 1 - The basic circuit as 
used in 71A rack-m.oun ted 
arrangement. 

Figure 2 - A complete circuit of the 71B 
portable versio.n. 

Figure 4 to 7 - 600 and 
able 
milliwatt 
networks,. 

Figure 8 - The basic generator circuit 
as used in the 71C rack­
mounted arrangement~ 

1.2 The milliwatt generators are used to 
provide a reference for calibrat-

ing portable teat , including 
transmission measuring aetsJ 
tifier detectors and HJ.eter~. 
based on one milliwatt. 
for testing voice channels transmission 
systems" trunks, lines, circuits and 
networks. 

1.3 The 71A generator 
power to a 

simultaneously .. 
supply 
one outlets 
must always 
impedance. 
each outlet 
600-ohm 
The 71B 
900-orun outlet. 

1 The rack-mounted 
ered by the 

The portable unit is 
dry cell of a 
This dry cell 
tor unit in a 

supply testing 
five outlets 

generator 
a maximum of 

Each outl~;;t 
at the proper 

f'l'OID 
in a 

circuits are described. 
in t"ligure 

2.. SPECIFIC 

2.1 71A and 71B 

2.11 transistor oscillator 
the Hartley type 
nominal 

at 1000 
determines the 

feedback from ernitter of the 
tor to the LC ne t\'ilork. The value of 
chosen to obtain that critical 
feedback which the 
voltage to the DC 

W:'1en the 

2.12 
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2. 

is 
full w,1nd1ng .. 
1 et operates,, from 

the 
ohms for the 

each out ... 
open circuit 

of the transformer. 

2.2 71C Operation 

2.21 

1n 
emitter and the 
'network. Resistor 
feedback to a level 
collector diode of the transistor from 
driven into saturation. The value 

is chosen to limit the feed-
which just the 

to DC ccllec-
Thus the base 

is di-

2.24 The two windings of trans-
fo::::mer are paralleled to provide 

a low impedance output. The look,... 
ing towards the transformer is app ... ""ox!ma telJ; 
1.15 ohms .. 
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2.3 Generator Circuits 

is connected when the 
not in use. \'\l'hile this outlet 

for calibration of the gener­
it may also be used as an additional 
for routine teats. 

2 has been made fer block ... 
the Separate 

blocking arrangements be provided 
for the rack-mounted generators in offices 
\..rhere DC are on the circuits 

will net be 
by volts such connections 

be avoided to insure accuracy of the 
level. 

2.4 Distributing Networks 

2.41 

a means 
resistance between 
outlet to 
wiring and 
network in 

in Figures 
to build 

71A and 
ohms.. Tlle 
adjustable, 
the amount of 

and the 
central off"ice 

loss.. The distributing 
and 5 is not adjustable 



and may be used where the combined office 
wiring and equipment loss is less than 
0~03 db .. 

2.42 Both the adjustable and nonadjustable 
distributing networks are used for 

6oo- and 900-ohm circuits. Figures 4 and 6 
show the networks as used in 900-ohm appli­
cations. For 600-oh.m applicatio,ns, termi­
nals 3, 5 and 13, and terminals 4.11' 6 and 14 
on the nonadjustable network are 
as shown in Figure The adjustable 
work is co,nverted 600-ohm applications 
by strapping terminals 3 and 5 and terminals 
4 and 6 as shown in Figure 7, option D. 

2.43 Adjustment of the distributing net-
work in Figures 6 and ·r to 

for wiring and equipment loss is 
strapping out specific values of 
in the network which c orr•eSlDOl'Hls 
Of 02 db in '".l'V1..J-LHUH 

in • The range of 
is approximately a. 3 db in 900-oh.l'J'l outlets 
and 0.45 db in 6oO-ohm outlets.. The 
cedure for this 
work 3 and the 
outlets is given 
(A204 .. 474.13), 

2 .. 44 A test power level of 0.5 be 
obtained from the output 

justable distributing network 
7) by connecting to the 
shown in Figures 10 and 11.. Resistors 
(R19 and R2o) of 10 are connected to 
the adjustable network in 
Figure 6 (and a lao 7 when Figure 7 
is used for 900 ohms 0 dbm from 
the network into ,_,.vv -·uuc~!.l;:,;i 
R22 and R23) of 
the network in 
strapped for 600 
from the network into 
applications, the of the o. 
outiet as seen from termin&tion 
decreased from 900 to 795 ohms, and from 
600 to 535 ohms. 

SECTION III - REFERENCE DATA 

1. WORKING LIMITS 

l.l 

1.11 1'he 71A generator is 
plying one milliwatt to a $UQA.J..,m~.m 

five outlets. In addition to the 
jack the oscillator 
four in various combin-
ations for connections to 
remote points The output is 
available since no switch is 
provided. 

1.12 has a 
310 
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1.13 

up to 
various 
connections to remote 
output is ava:Llable 
switch is provided. 

1 .. 2 

1.21 ·oscillator operate 
within normal range 

from to 52 volta. 

1.3 Current Drain 

1.31 Current drain 
ti1e 71A 

48 volts. 

l" Current drain from the by thr 
portable oscillator: 21 ma. a~ 

1.33 Current drain from by 
the oscillator: 

( ± 10 ma. volta .. 

2" FlJNCTIONS 

2.1 Tne 71 
a tors 

output of 

2.2 Tr)e 71A 
either 

from central 

2.3 

ot'f the 
test 

2 .. 4 The 
at 

milliwatt reference 
J1l,1ne wave 

for tranam1aaion teats .. 

to four outlets at 
and operates 

outlets 
operat!!:U~ 

3.. CON}.j'ECT ING CIRCUITS 

3 .. 01 line circuit ~ 

3.02 

ll'lanual ,. Pane 1, 
Toll Offices. 

Pad Okta .. -

Circuits -
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Ckt. 

j. Mlacellaneoua Jack Ckts. 

j. V( Teat L,ine Ctrcui t 
tern No. 4N or 

3.h) Circuit (Vl + 

j.li dec JacKs & Control .. 

j.lj Mainten.ance Cl.rcu1ta ('rASI) -
SD-5Y::lf2-0l. 

3.14 

j. Application 

3. Jack C~ct. ·roll 'feat Unit No. 

Ckt. 

i+ .l 'r!ie cnoice of out. let arrange-
nmnts fot' tne (Jepends the 

c:onnectlng Lrcut ts. networks 
are sLown on tnis drawing for a.pplica-
\, 1 one. i'~our ne 1;works are c1ormally provided 

tne pane 1 w t tn trH:: generator' unit. 

. .:::: 'fhe c:lolce of optional outlet arrange-
menta for l.C t!·)e 

circuits. networks 
a.re Sd'JO'!IHt trds d;::•a-;rJ1ng for all applica­
Liona. 'I';,e net\•Jori·(S- are normally provided 
i.n. 1,;&roups of 1'1 ve) Hi tL one o.t• t11w such 
~roupa mounted on a separate panel. All 
r~et~vJorks on any one panel have tne 
sarr,e impedance. A maxi. mum of networkS 
nay be ·provided wl.t.L tLe 'llC 
J.'Le net1tH:J-rk ls i.lSed w1 tL 
nau:~d llD 

ci.r•cui ts stwuld 
tHe milliwatt 

buLlng circ~i either the circuit under 
or a resistor 

momf~ntary 

at a jack. 

except 

4. 4 l'i1e connecting circuits should be bal­
anced w1Ln respect to ground and 

should provide a reasonable close matching 
tmpedance at 1000 cycles. l 1ranaformers or 
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5.01 the size of 
systems to specif'ic areas 

enhance administration 
to provide stability 

is below. Appli"' 
is not intended to be 

rather to indicate intent. 
be practicable in 

where good administra­
can be attained. 

that the areas 
exclusive use of a 

milliwatt system. 

(a) Toll Testboard including: 

( Toll teatboard 

Circuit bay 

A'rTc and associated frame (if 
under the direct control of the 

plant organization for the 
system serving the testboard) 

echo 
suppressors units 

(if under the direct control the 
plant responsible for the 
system toll testboard) 

D1alable test lines 

Code 104 test lines and their 
equivalents 

test frames 
of 

bays within 
several 

bays are separ-

the control 
office, or lf they are under 
of two or more plant organiza­
group of bays would have ita tiona, 

own 

(e) Carrier area.. {If' voice-
frequency bays are located 

within or adjacent to areas, they 
use a common supply wi'ch the equip­
area. In any case, however, the 

outlets from any one source should be 
restricted to a well defined area. 

(f) Private 11ne , if not under 
the direct control of the toll teat­

board area 


