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CHANGES Superseded Superseded Bv
B. Changes in Apparatus (Compcnents) 1-R13 Resister, §§-20810 Ll1A,
227A, 127 ohms 7 ohms
B.1 Pig. 1:
1-R14 Resistor, £KS-20810 Lia,
Supersedad Superseded By 227A, 255 ohms 255 ohms
1-F1 Resistor, RCL 28LA Resistor, B.3 Pig. 3:
Electronics R287, 1870 ohms
1870 ohms Superseded Superseded By
1~R2 Resistor, ¥s5-20289 LéC, 1-R25 Resistor, KS-2061€ L1A,
KS-14603 L3C, 234 ohms KS-13490 L1, 750 ohms
234 ohms 750 ohms
1~R3 Resistor, KS-16313 LA4F, 3=-21 Network, 1-211A IC
227A, 562 ohms 562 ohms 41814
1-Rl4 Resistor, XS5~1€313 L4P, B.4 Pig. &:
227A, 249 ohms 249 chms
Superseded Superseded By
2~R7,R6 Resistor, KS-16313 L4F,
106C, 365 ohms 364 ohms 2-R19,R20, KS=-20616 L1A,
KS-16311 L1, 2910 ohms
1-RS Resis:or, KS-16313 L4F, 2910 ohms
106C, 3360 ohms 3440 ohms
B.5 Tig. 5:
1-R10 Resistor, XS-2. .0 LlA,
106A, 600 chms 600 onums Supersedad Superseded By
1-R25 Resistor, Ks-2028¢ LéC, 2-F21,R22 Resistor, KS-20616 Lla,
KS-1349) LI, 2740 ohms KS-16311 L1, 2210 ohms
2700 ohms 2210 ohnms
1-C1 Capacitor, 702C, lug 1-R23 Resistor, KS-20616 Lla,
KS-14338, 1lur KS-16311 11, 22,300 ohms
22,300 chms
2~CR1,CR2 Diode, 4sTF
433B D. Description of Changes
1-CR3 Diode, 420M 45%5E D.1 Dicdes CRl and CR2, type U433B, are
replaced with type 457F. The U57F
Removec has a different temperature coefficient
than the 433B. Resistor Rl was therefore
2-R25,P27 Resistor, changed to one of a different temperature
263K, 42,200 ohms coefficient to compensate for the
temperature effects on generztor amplitude
B.2 Pig. B: statility. Options S and T are introduced
to cover this change, Option T being rated
Superseded Superseded Bv Mfr Disc.
1-R11 Resistor, XS-20810 L1A, D.2 The 41BlA distributing network in
227TA, 342.4 ohms 42.4 ohms Fig. 3 is replaced by the WE 2114 IC,
which is more economical to produce. Option
1-F12 Resistor, KS-20810 LiA, R 1is introduced to cover the 211&, and Option
227A, 63.4 ohms 63.4 ohms U, covering the 4181A, is rated M{r Disc.
NOTICE
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D.3 Other components listed in Part B 3.07 The JSU0T1J access panel circuit
(Changes in Apparatus) are replaced (Sp-1C585~-01), when used at the

to help standardize the type of resistors output of Fig. 3, provides an interface

and capacitors used in production. Options for No. 4 ESS transmission test line

M and N are introduced to distinguish circults.

between those sets of resistor tyres and
values necessary to retain the proper
generator output impedance at the mainte-

nance Jjack (J1). SECTION III
D.4 CADB and CAD9 are added to show the
interconnection of the distributing F.2 Add to paragraph 3.02:
network (Fig. 3) to the 71G precision tone
generator, SD-96618-01. These networks can also be used with the
71G precision tone generator,
P. Chenges in CD Sections SD-96618~01.

SECTION II

F.3 4Add to paragraph 4.01:
¥,1 Add the following paragraphs:

(s) J940T71G Precision Tone Generator
3.06 The distributing network in Fiz. 3 b - _
can also be used with th§67éG Circult, SD-96618-01.
precision tone generator (SD-36618-01) -
and serves the same functions as when (t) J9k071J Access Panel Circult,

used with the T1F milliwatt reference Sp-1€585-01.
generator. When used with the T1G
generator, sutput levels obtained from

the distributing network sre O and F.4 Ada to paragraph 6.06:

~16 dBm at severel freguencies. A

requency of 10004 Hz can in some cases Refer to SP-96618-01 when using the
be used in place of the 1000 Hz obtained 71G precision tone generator to feed
from the T1F generztor. the distributing networks in Fig. 3.

BELL TELEPHONE LABORATORIZS, INCORPORATED

DEPT 4143-PK-TCA
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SECTION I.- GENERAL DESCRIRIION
Jo_EURECSE OF CIRCUIT

1.01 Thie cirouit, by use of <the T71F
reference generator and the 71C and € diecri-~
buting network pantls, provides stable and
accurate 1000-Hz testing power simultaneously
at levels of ¢7, 0, and ~16 A4Bx. This
testing powar is provided for vocice channela
of transmissicn aystems, trunks, lines, cir-
cuits, and netwvorks. When used with the 71H
disctributing network panel (SD-1C372-01), the
71F reference generator provides testing

Printed in U.S.A.

power of -10 dBV for wideband PICTUREZPHONE®
and data transmission circuits.

1.02 The 71F generator also provides a
referencs power for calibrating test equip~
ment such ags ctransmission measuring sets,
applifier-rectifier detectors, and meters
with 4B scales bzsed on 1 milliwace.

2o GRNERAL DESCRIPTION OF OPERATION

2.01 The 71F generator is shown in Pig.
1 and 2. A discributing network, used for
600~ and 900-ohm generator outlet impedances,
is shown in Fig. 3. A distzibuting network

used for 100- and 110-ohm generator output
impedances is shown in Pig. 1 of
SD-1C372~01.

2.02 The 71F reference generator can

supply testing power for fifty O0-dBm outlets
at 600 or 900 ochms, o©or the equivalent of
sixty 0-dBa outlets in coabinations of +7, 0,
and -~16 dBn. Artificial load resistors are
provided to maintain a constant load on the
generator, regardisss of the output power
being used. When used with the 71H aetwork
panel, each ~-10 dB3V network load 4is equiva-
lent to 1.5 0~dBm network; A maximum of &0
networks of -10 4BV bpaing eqguivalent to 60
networks for 0 dBm.

2.03 The generator is powszed Dby the
central office batctery, consuning about 85
mA, and operates continuously.

SECTION II - DETAILEDR DESCRIPTION
o BASIC GIMERATOR CIBCUXI

1.01 The generator circuic shown in Pig.
1 and 2 is a transisctorized Bartley oscilla-
tor designed tO operate at A nominal supply
voltage of A8 volta 4c. Thse fregquency of
oscillation is determined by the IC network,
resonant at 1000 210 Bz, connected to the
base of the ctransistor Qi. Resistor R,
connected between the emitter and the center
tap of the inductor of tne tuned IC circuic,
lipies the amount of positive feedback from
the emitter to the tuned circuit. The valus
of R 4is chosen to obtain cthat critical
amount of feedback which Just permits the
peak alternating base wiltage to equal the
direct collector-to-base wvoltage. When the
base is at collector potential, limiting
occurs, sctabilizing the oscillating ampli-

Pace 1
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tude, Capacitors C1
necessary typassing.

and €2 provide the

1.02 7The amplitude cf oscillation depends
upen the direct voltage applied between the
base and collector of <the cransistor Q1.

This voltage is ragulated by diocdes CRI1, CR2,
and CR3, and can be varied by the MW ADJ
pozentiomerexr R5. RS is adjusted in cali-
brating the output level and provides a range
adjustment of apgroximately 0.7 dB. The
procedure fo:r calibrating the generator is
given 1in the Bell System Practice covering
tne 71F genexator.

1.03 Temperature compepsation of the out-
put level 1is provided by thermistor RTI1.
Resistor R2 limits the direct current through
the <=ransistor; resistor R6 limits the cur-
rent through diode CR1. Resistors R3 and R4,
together with RS and RI1, form a voltage
divider which determines the transistor base-
to~-callector voltage. Transistor Q2 ©or the
resistance lamp RT2 limits the current
through 4diocdes CR2 and CR3, and minimizes
current changes in CR2 and CR3 resulting from
variations in the supply (office battery)
valtage.

22 GENERATGR OUTPUT CIRCUII

2.01 A lcw-impedance Lalanced output is
optained from transformer TV in the emitter
circuit. The secondary of T1 provides an
output of 4.24 volts from terminals 1 and 6,
and 1.89 volts from texminals 2 and 5. Each
of these voltages feedsg distcibuting networks
from whica +7 and 0 dBw into 600 or 900 chms
are obtained. A distributing network is
shown in Fig. 3 and is further described in
3. of this =section. Teraminals 2 and S of
transformer T1 also feed distributing nec~
works on SC-1C372-01 from which output levels
of -10 @BV are obtained.

2.02 7Transformer T2 is also connected to
zne seccndary of T1. The ouzput from the
secondary of T2 is fed to distributing net-
works from which an catgut level of =16 dBm
into §0C cr 900 ohms is obtained. The output
impedance is determined by strapping on the
distrinuzing network as is described in 3.
of tnis sectiocn.

.23 The secondary of T1 also provides
1.55%5 voles from terminals 3 and &. Thie
voltage ie used to feed distributing circuite
with 18- and 106-type zesistors when the 71F
generator is used to replace the 2A sending
panel as a scurce of testinG power.

2.04 The 71F generator is provided with
one jack-ended outlet on the generator unit.
This 3jack is also shown in Fig. 1. Reszis-
vors R7, RS, R9, R26, and R27 build out the
outlet impedance to 600 ohms. R10 serves to
terminace tneé outlet when it is not in use.
This outlet appearance on the generator uait,
primazily a maintenance outlet, is used when
calibrating the output level from the genera-

tor. bBowever, it may also be used as an
additional outlet £for routine tests.

2.05 Resistors R11 tnrough R18 (Fig. A)
and resiavors R11 thrzougn Rlu4 (Fig. B) serve
as artificial load resistors to maintain a
load on the generator ejuivalent to approxi-
mately sixty 0-ohm outlecs. The connection
of these arzificial load resistors is deter-

mined by the amount of power being supplied
to the outlets in use. These resiscors
provide loading in units eguivalent to One

0-dBm outlet. The numbe:r of J3-dBm outlets
that each artificial load resistor represents
ig given in parentneses next to that resistor
in Fig. A or B. When possible, the artiti-
cial load sahould be connected so that the
total generator load is eguivalent to exactly
sixty 0-dBm outlets. Each +7 dBm outle:
supplied is considered as five 0-CBm ouclets.
Each =10 dBV ourler supplied per SD-1C372-01
is considered as 1.5 0-dBm outlecs. The
power reguired for the -16 dBm outlets may be
neglected when computing the generator load.
An exapple for computing the artificial load
is as follows:

{(a) Number of networks on 710 or 71E
panels (Fig. 3) connected to pair
TSRS of Fig. 2 = 10

(b} Number of networks on 710 er TIE
panels (Fig. 3) connected to pair

T3R3 of PRig. 2: 5 [Multiply this
number by S5 to getr (for this example)
251].

{¢) Number of networks on 71H panels (FSi
of SD~1C372-01) coannected to pair TSRS
of Fig. 2: 8 [Mulziply this number
by 1.5 to get (for this example) 12].

{d) Number of distributing circuiss per
$D~950G0-01 or SD-95000-02 connected
to pair TR of Fig. 2 =7.

The total equivalent 0-3d8m loads in use on
generator is thus 564

Subtract the total computed above froa 60,
60 - 54 » ¢. The artificial load ctotaling
six should thus be connected. When using
Fig. A, only resiscors R11 and R1& should be
connected; when using Fig. B only R18 should
be connectecd. The total generator load using
Fig. A iz equivalent to sixty O-dBm outlets
and to fifty-~nine 0-d3x outlets using Fig.
B. Table C is a guide <=o ocher artificial
load combinations.

2.06 No provision has been made for
blocking direct current from the generator
output circuit. External_dc blocking should
be provided in offices where direc: voltages
appear On connecting circuits or circuits to
be teasted.

A RISTRIDUIING NETWQRK PANELS (71D and E)

3.0 On the 71D and € network panels are
mounted either five or ten milliwar: distri-
tuting networks. A distzidbuting network,
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shown in Fig. 3, is designed to puild out
the output impedance of the 71F genezator <o
600 or 900 ohms. A network is asSsignec =0
eacn outlert and is ccnnected Letween cthe
generator and the outlet asppearance. A pos-
sitle exception is when outlet jacks are

zultipled a3t manual switchboards having busy
test features. The distributing network for
obtaining =10 dBV builds out the generator

impedance to 100 to 110 chms. This network,
meunted on & 71E netwcrk panel, is described
in CD-1C372-01. <The diszributing networx of
Fig. 3, mcunted on the 71 and 71t panels,
is described telow.

3.02
600~ or 900-ohm outiets.
cations, the netwozx 18 used without tne D
opzion shown in Fig. 3. For 600-chr agppli-
cazicns, terrinals 3 and § and terminals &
and 6 of the network are strappsd per option
D.

The distributing network is used for
For 900~-chr appli-

3.03 The distributing nezwork is
Provided witk a mweans cf compensating for
central office wiring anéd equipment loss.
This is accomplished by reducing the amount
of resistance in the network Eezween the
generatcz and outlet appearance. Specific
values ©f resistance carn te strapped out in
S-onm steps (cption € of Fig. 3), which
correspond s¢ cnanges of 0.02 4B in S00-ohm
outlets and 0.03 A& ir 600-chm outlets. The
total resistance which may be strapped out is
75 ohms. 1his provides a range of adjustment
in $00-ohx applicaticrs ©f approximately 0.3
4B anéd in 600-chm apgplications of approxi-
mately 0.45 dB. The procedure £or <this
distributing network adjustment and the adju-
gtrent ©f cutput power at individual outlets
is giver in BSP Section 103-335-513.

also

3.04 7The distributing networks are usual-
ly provided in groups ¢f five, with cne or
tTWe such groups mounted on a 71D or £ panel.
All c<he petwczks on any one panel normally
are cf the sane level and impedance.

3.05 A test power level +0.5 dPm can be
obtained fror a O0-dEm ocutlet by connecting
the registors saown in Fig. & oar 5 o <cthe
distributing metwork which serves that out~
let. Resistors R1S ané R20 of Fig. 4 are
cor.nected as shown to the network in Fig. 3
(vhen the network is used for 900 oahms) two
obtain 0.5 daBm frcr‘ the ne=work into 900
ohms. Resistcrs R21, K<2, and R23 of Fig. 5§
are connected to the netwerk as shown in Fig.
3 (when the network is strapped for 600 ohms)
to obtain +0.£ dBm £rcr the network into 600
ohms. In suct applicaticns, the irpedance of
che 0.5-dBr cutlet as seer Ifrox the termina-
cion is decreassd from 900 To 795 ohms, and
from 600 =o 535 ohms.

Z8SUE 38

SECIION II1 = REFERENCE LATA

Je HCEKING LIMITS
SUPPLY VOLTAGZ
1.01 The 71F generazor operates over the

range cf the central office battery from &u
to 52 volts and is on continuously.

CURRENT DRAIN

1.02 The current drain of zhe 71F genera-
tor is B85 210 mA over the range of the
central office bactery.

AMBIENT TEMPERATURE

1.33 The 71F generator operates over an
ambient <temperature range from 400 to 1200F,
OUTPUT

1.0 The 71F generator suypplies 1000-H2

~esSt power tO & maximum of £ifty O-dEm
outlets or the egquivalent of six:ty O0=4Bm
ourlets in compinations of ¢7, 0, and -16 dam
ouzlets at 600 and/or 900 ohms. Test power
of -10 dBV 100 or 110 ohms is obtained wnhen
the generator is used with SD-1C372-01.

1.05 The outpu:r frequency of <che 7iF
generator is 1000 Hz fixed. There is no
means of frequency adjusthent.

1.06 The 71F generator output level is
staple to 20.03 dB, and =he outputr frequency
withain 1 percent under <the environiental
conditions statecd in 1.0% and 1.03.

Ae FUNCTIONAL DESIGNATIONS
None.
2. _FUNCTIONS

3.07 The 71F generator provides stable
and accurate 1000-Hz testing power at levels
of +7, 0, and -16 d4Bm, at 600 and 9S00 ohms,
and =10 dBV at 100 or 110 ohnms.

3.02 The 71D and E network panels serve
to build ou: the impedance of the 71F genera-
tor to 600 and 900 ohms and also provide a
weans of adjuszment for office wiring and
equipment loss.

&, CONNECTING CIRCUITS

4.01 various circuiss which =may connect
t the output of <the 71F generator are as
follows.

(a) Transmission Measuring Circuits (VF
Channel Patch Bays) ~ $0-59432-01.

(b} Noise Measuring Circuit (VF Channel
Pateh Bays) - SD-59433-01.

Page 3
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(¢) Majntenance Cizrcuisz (TASI) -
SD=-59972~01.
(d) Test Lline Cirzcuit (4W Intercell) -

SD-68095-01.

(e) Anncuncemant
Sp~68445-01.

Systens No. SA -
() Autscmatic Transzission T apd C Circuit
(See Note 105) - SC~-68446-01.

(g} Jack Circuit Toll Test Unit No.
SD=-68544=01.

Sa -

{h) Sending Jack Cirzcuies - SD=95101-01.
(i) Sending Pad Circuits -~ SD-95147-01.

() Regeazer Measuring Circuit (V1 and V3)
- SL-95162-01.

(k) 1000-Hz Qutlets, Receive
Controls - SD-985162-02.

Jacks, and

(1) Announcement
SL-95608~01.

Systen No. 6A -

(m) Transmiasion and Noise Check Circuis
{Sée Nore 105) - SD-95698-01.

() ransmission and Noise Measuring Cir-
cuit (Teszboards) =~ SD—-95900-01.

(o) Test and Monitor Circuit (For Signal-
ing) - SD-96519-01.

(p) N2 Cazzier Telephone Agplication Sche-
matic - SD-97116-01.
Tesc

(g} Transmission Line Circuitg =

SD-88100-01.

i4
t#) Miscellaneous Jack Circuits.

24 MANDFACTURING TESIING PICUIRTMENIS

5.01 The manufacturing testing reguire-
ments are sgecified in X~77164.

§s. CONNECIING INFCRMATICHN

6.01 A distributing network is required
far each outlet in use. The number of
distriruting nezworks cr distributing network
panels which zay ke connected to the genera-
tor is, therefcre, dezd:zmined by the number
and combinaticn of ¢7, 0, and -16 dBm outlets
required. Any number and comfination cf 7,
0, and -18 4> cutlets may be &éonnected which
does not exceed the egquivalent of sixecy 0-dBEm
outlets. (See 2.0S5.)

6.02 Any circuit ccnnecting to an outlet
of the 71F generator should provide a ter-
minaticn for that cutlet at all times, either
by =he circuit under <test Gr a resistor,
except at the possible socmentary interval of
the plucging-in av a jack, when the cutlet is
equipped with a pad of 15 4B or more loss, or

when the circuit is conneczed tO an ouzlez of
-16 dBm.

6.03 On drawings covering circuits con-
necting to an outlet of the 717 generator,
the impedance and level required by the
connecting circuit anould be clearly desig-
nated to avoid errors in these connections.

6.04 Connecting circuits should be
balanced with respect to ground and also
should provide a reascnable matching impec-
ance at 1000 Hz. ransformers or blocking
capacitors should be used when the connecting
circuit applies direct current on the tip and
ring connections in excess of 100 microam=
geres. (See 2.06.)

6.05 When the 71F generator is used to
feed either =he 71D or 71E network panel,
togecher wish cthe 71H ne:work panel, the
artificial load on <the generator must be
determined according <o Table C. Each net-
work on the 714 is considered as 1.5 networks
of either the 71D or 71E panels.

6.06 Refer o SD-1C372-01 for
information when
on the 71H panel.

connecting
using the ~10 dBV.networks

) NSIDE
GUIDIS)

7.01 A guide for res:riczing the size of
milliwatt systems t©oO specific areas in order
to simplify administration cthecsof, and to
provide adequace stability of tes:ting power,
is outlined below. Application of the guide
is not intended to be rigid, but is rather to
indicate intent. txcegptions €0 it may be
practicable in individual cases, particularly
where reliable adminisczration of the milli-
wat:t Ssystem can be azszained. In general, it
is desirable that che areas indicated have
exclusive use of a millivat: system.

~r*ANS (T NEES

(a) Tqll teszboard area, including:
(1} Toll testboard.
(2) Circuit patching bay.

(3) ATIC and associated zes: frame (if
under <the direct contzol of cthe
plant orgzanizaction responsible for
the system searving che toll
cestboard).

(4) Egquipment bays, including echo sup-
pressors and signaling uniszs (if
under cthe direcz con=rol of che

plant organizatcion sesponsible for’
the system  serving the toll
ceszboard) .
{b) Switching area, including:
{1) Dialable milliwazt test lines.
{(2) Code 103 <test lines and cheir

squivalancs.
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7.02
outlecs
restricred
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Manual and automatic tesec frapes (if
under che direct control of switch-
ing equiprment persannel).

Manual swicchboards.

voice-freguency gatching bays within a
well-defined area. Wwhere several
grougs of patching Lays are widely
separated in the office or if they are
undez the contrcl of twd Or more plant
organizations, each group oQf bays
wouid have its cwn supgly.

Carrier eguipment area. 1f voice-
frequency patching bays are located
within or adjacent <0 these areas,
they may use a common sugpply with the
equipment area. In any case, however,
the outlets frcr any one source should
be restsicted to a well-defined area.

Privase line vestbcard 4f nct under
the direct control of the toll test-
toacd arema.
Prograg area.
Telegraph test area.
Any equipment area whicn is nos
located wizhin or adjacent to or under
the direct conctrcl of one of the areas
listed apove. Such an area might
cantain one or mcre of the followang
groups of equigment:

Echo suppressor tays.

Repeater bays.

signaling bays.

Arnouncement systems,

Service observing equipment.

ATTC and associated test frames.

Manual and/or automatic test frames.

In each
froe any

of the above locations the
cne source should be
«c a well-deiined area, under the

contzel of a single plant organization.

7.03

In acdition =0 area restrictions, it

+8 desirable that the fcllowang general limi-
tations te observed:

(a)

(&)

()

Cutlets from any cne system should all
be on the same flcor and in the same
building area.

ALl of the outlets frox any ‘one system
should be under the direct control of
a single operating company and single
glant crjanizacien.

Separate switching systems in a single
building or ruilding area should not
share the same milljwatt system unless

these switching systems are maintained
as a single unitc by a single organiza-
tion, a provided tne above restric-
tions apply.
SECTION LY - REASONS TOR-REISSUS
E.__Chapges ip Appagstus (Coppepensg)
B.1 Fig, _3:
Superseded
KS-16744,L1 Newwork

Superseded 8y
4181A Network

KS-13490,L1, Resistor
R2S 750 Ohms

KS-20616,LI1A
Resistor, 750 Ohms

B.2 [Fig, H ;'_
Regoved Replaced By
1-221A R6 Resistor, 2634 Resistor
287 Ohms I

2-221A R26 and R27
Resistors, 42,200 Ohms

263A Resgistor

1-221A R24 Resiszor, 263A Resistor

2610 Chms
B.3 Argicicial Load Circuits:
Supezsedeg Supersedeg Dy
Fig. A Fig. B
B.4 GAD 1:
Superseded Supergeded Ry
KS-14554,L1 Connector KS-1a554,L7
Connector
k- __Desgription of Qhanges
D.1 A designation is added o pair TSRS
in Fig. 2 to allow connecting Fig. 2 to the

100-onm or 110-ohm distributing netwotk oOn
SD=-1C372~-01, This disctributing network is
required for the 71F generator to provide
test twone on wideband PICTUREPHONE and data
transmissiaon circuits. Ten such networks are
mounted on a panel and coded J%¢071H. Note
112 is added to aid in adjusting the artifi-
cial load connections when wusing FS1 of
SD-1C372~-01.

D.2 Fig. B is added to simplify arc:ifi-
cial locad connections to Fig. 2. Fig. R,
Frevicusly shown as part of Fig. 2, is rated
Mfr Disc. Table € is changed to cover the
addition of Fig. B8.

D.3 Designations are added to CAD 1
reflecting the change dascribed 4in D.1.
Corrections are also sade to CAD Fig. 1, 6,
and 7.

D.4 All —resistors previously shown
cype 221A are replaced by type 263A.

as
Type
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221A resistors now bsing manufactured do not
have tbe same electrical characteristics as
those shcwn cn previous issues of this draw-
ing and, therefore, are not shown lined out.

D.5 Note 111 is reworded to clarify the
requireseant of a sepazate wire palr for leads
E and T between Fig. 1 and 2.
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