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"SECTION_I -~ GENERAL_DESCRIPIION

iz URECSE OF CIBCUIT

1.01 This circuit, by use of +the 7T1ip
reference generator and the 710 and E distri-
buting network panels, provides stable and
agcurate 1000-Pz testing powsr simgltanecusliy
at levels of +7, 0, and -1 d&Bm. Thisg
testing power is provided for voice chamnels
of transmission systens, trunks, lines, <ip~
culits, and networks. WHhen used with the T8
distributing network panel (8D~1C372-011, the
TiF  reference gehwrétfz providesn testing

?§§§2&§ in U.8.3.
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COMMON 8Y %*”M i85
TRANSHISEION HEABURING
MILLIWATT Bl ﬁwsfif?” CIRCUIT

HEFERTHOE GERERATOR

power of ~10 ARV for wideband PICTUREPHONET
and datas transmission cirouits.

1.02 The 71F generator also provides =
veferance power for calibrating tesn eguip~
went such  ap  transmisplon medsuring  sets,
amplifisr-rectifier detectors, and meters

ith 48 scales based on ¥ milliwste.

Zo. GENESAL DROCRTien @ﬁ GF QPRI ION

2.0%  The T1F generstor is shown in Fig.
1 and 2. 54 distributing network, used for
GO0~ and H00-0hm generator outiet impedances;
is shown in Filg.. 3. & distributing network

used for 100~ and 110~ohm generator output
impedances is shown in Fig. 3 of
Bh-3C372-01. :

2:02 'The TiF reference generatoy  <an

supply testing power for fifvy O-d outiste

&t 600 o S00 &h?@; o €§$ gguivalent of
sixty 0-dBm outlets in combinations ¢f 7, 0.
and =16 dim.  Aruvificial load yesisutozg  are
provided to maintain a constant load on the
ganerator, ragardless of  tht outpot powey
being used. When used with the 778 network
panal, each ~10 4BV network load iz sguiva-
lent to 1.5 O-dBo pevwork; & maximum of 40
networks of -10 48V being sguivalent to 60
networks for O dEm.

2:03 The ygenervator ig povwered by the
central office battery, consuming about 5
mi, and operates continuously.

SECTION 11 - DETAILED BESCRIPTION
12 BABIC GEHERATOR CIRCUZL

1.01 The generator circuit shown in Flg.
T and 2 is a tremsistorized Hagtley oscilla-
tor designed to operate at & nomifal supply
voltage of 438 velts do. The froouency of
cgcillation is determined by the L0 potwork,
resonant at 1000 218 Bz, connsetsd  to the
base of the transistor 1. Resistor R,
connected between the epltter and the oentey

tap  of the inductor of the tuned LT circuit,

limits the amount of positive fsedback from
the  emititer £o che tuned clreulit. The valus
of BV ia <hosen o obtain that oritioal
emount  of feedback hivh  dust pormits the
roak alternating base voltsge  to sousl  the
direct collector-to-base wvoltage. When the
bage 48 &t oollector §§t§§§;§§ Pimiving
cocugs, stabllizing the osciliscing ampla-

rage 1




tude, Capacitors €1 and €2 provide the
pacessary Lypassing.

82 The amplitude of oscillation degends

dpon  the direct voltage applied ban
kase and  collector of ths tgaﬁ%gﬂaag 1.
This voltage i3 regulated by diddes ORI, ORra,

and ORI, and oan he wvaried by the MR ADS
potantiopeter RS, RY is  adiusted  in osli-
brating the output lavel and provides ¥

adjustwent of approximately 0.7 dB. The
procedurs for «alibrating the genevator is
given in the Bell System Practice covering

the T1F genarator.

1.03 Temperature compeusation of the oys-

put ievel is provided by thersisver  avi.
Resistor RZ limits the direch current through

bt transistor; resistor RE limivs
rant through dilods CRI.
sogether with RS and

divider which

the oug-

Raezistors BRI and 824,
REl, form & vwoltage
determines the transistor base~

to-osllector woitage. Transistor Q2 oy the
ragisvance lasp %EE limisvs Lhe currant
throush  diodes B2 and CR3, and sinlsizes
current chapgas ; CRZ and CR3 regulting from
variations in the supply ({(office hatiery)
voltage.

2 ERERATOR OUITDROT Crnopyy

81 & low-impedancs
ined from transformer ?3 1§

it. The secondary of 7
uh of 4.28 volis from teiminals

1.8% volts from tersinals 2
e voltages fseds distributing net

wiicn +7 and § dBw into £40 op 9086

ohtained. & distyibuting  netw
in Fig. 3 and is further descri
N @i thig  section.  Tursina and & oof
transformer T1 alas  feed disty
works on S0-T0372-01 fronm

GE =44 W are obitained.

Transiormer %2
contdary of T1. T

g8 : of T2 is Fed
w&rh* trom which an output E@
; 00 ok

@@’%zalﬁﬁé by
“*gvsz% a% i

The sscondary of 71 also g
from za§3iaa1%
used o fosd 4
and 3{};‘”’*‘*&;

W
IR

pie e 28 G g

t omay alsoe be used as  an
£or routine tegts,

par,

i
gutlian

Rasistors  RYY chrough R18 {Fig. &)
iators RV iﬁ?ﬁuga 814 {Fig. B} ssrve
Bg afhaégcggé ioad resistors to maintain a
load  on the gsnevator eguivalent o &§§§$xi~
%atwig slxty S-ohp outlets. The connection
of  =zhase artificial leoad resistors is doters
ained by ths amount of power belng supplied
to  the outlets in  usa,
provide leosding in units eguivalent <o one
$~dBm éﬁii@?a The npumbesr of 0-dBm ounless
that sach ificial load resistor represents
ig giwsn in §£?@§§ﬁ$3ga next o that resistor
in Fig. A ex 3. dhen possible, the artifi-
clal load  ahould  be  connected so that the
total gunerater leogd Ls squivalent to exactly
mixzy O-dBm  ocutlsts. Each +7 dBm ocutlet
3&§§§i>@ is consldered as filwe 0-dBm ouzlets,
i 10 dBY cunlet supplied per 8D-1C372-01
is Séﬁﬁié%£%§ a3 1.% 0~dBm outlets, The
gﬂ@ag reguired for the -16 dBn outlets may be

whan computing the generator load.
Loy compating the artificial  load
TR
sy of npatworks on 71D or 7B
s {Fig. 3} connected  to  pair
of Fig., 2 = 10
@y ol anetworks on  7iD . or 71
2ls {Fig. 3} connected  to  palr
of - Figa 2 5 [Hultiply this
er by 5 o get {(for this example)

o

Humber of ascworks on T1H panels (¥F&i
o B-IC372-01%) ‘connsatad wo paly THRS
of Fig. Z: 8 i%ﬁi%&gif this  number
by 1.5 o get {(for chis example) 121

wbing olroules  per
B0-85000-02 connactad
2 =7,

*&ﬁ G=dBm loads in uss  on

4 above from 60,

ioad %Gﬁ%i;ﬁ?
Led Hhen %@3§§
and RIS should b
5 caly R ghould
tor Load using
$@§§m ﬁ&t3§?$

hag  besn pade  for
ent | Evom  the generator

Aa§§3 &@ ] @”%lﬁg 8%&%&&

PAMELS (71D and ©)

k oanels
éaat% di
i

These  rasistors




Ceach outles  and is

Y asikle exception ism
- obtaining

Cin CD-1Q3Y -0,

:536* or S$00~ohr outlsats,

© provided with & nmeans

of resistance 'in  the network
cgenerator and outlet appearance.
. values of
- Beghm steps {option C of Fig. 3te

D mately $.45 dB. The
distributing network adjustment and the adiju~-

Ce~895277~da ~

shown - in Fig. 3, is designed to build out

Jthe output impedance of the 7I1F generator o

600 or 900 ohms. & network is assigned Lo

connected  bstwssn  the
and the outlet appsarance. A pog-
when outlet  Jacks aye
sultipled &t manual switchboards having busy
test features. The distributing network fog
=10 4BV  builds out the génerstor
impedance to 100 to 110 chws. 7This netuwdrk,
mounted on & T1H network panel. is described
The distributing network of
Fig. 3, wounted on the 710 and 71E panels,
is described Lkelow.

generator

3.02 The distributing network is used for
For %40-chm appli-

lcations, the network 1is used without the D
~option shown in Fig. 3. For 600-chm appli-
ceations, terminals . 3 and 5 and terminals &

and & of the network are strappsd psr option

®

3.03 the discributing nerwork is also
of compensating  for
central office wiring and eguipsent loss.
This is accomplished by reducing the amount
hetween the

specific
resistance can ke strapped out in
which
correspond  toe changes of (.02 48 in 900-chm
outlets and 0.03 dB in &600-obm cutlets. The

ctotal resistance which may be strapped ocut is

75 ohms. This provides a range of adiustment
in $00-ohm applicaticns of approximately 0.3
dB and in 600-chm applications of approxi-
procedure for this

stment of output power at individual outlers
is given in BSP Section 103-335-513.

3.0 The disctributing networks are usual-
ly provided in groups of five, with ons or

Ctwo such groups mounted on & 710 or E  panel.

A1l the npetuorks op any one panel normally

“are of the sare level and impedance.

3.0% A test power level 40.5 dBm can be
ogbtained  frow & (~-dBm outlest by connecting
the resistors shown in Fig. % or % to  the
distributing network which serves that out~
let. Resistors R19 and R20 of ¥ig. & are
cannected  as shown to the petwork in Fig. 3
{when the network is used for 200 ochms) to
oktain +0.% dBm fropm the network into 500
ohms. Resistors R21, R22Z, and R2Z3 of Fig. &
are connected to the network as shown in Fig.
3 (when the network iz strapped for 600 ohus)
to obtain #0.5 dim from the network into 600
ohms. In such applicaricns, the ippsdance of
the §.5-4dEBm cutlet as seen from the termina-
tion is decreased frowm 900 to 795 ohms, and

fyom 600 to 535 ohus.
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SECTICH. 1IL. - REFERENCE DATH

1. HOREING LIMITS

SUPPLY VOLTAGE

1.07 The  T1F generator operates over thes
rangs of the central office battery from 43
o 52 volts and i on continuously.

CURREHT DRAIH

- 102 The current drain of the T1F genera-
tor i3 B  £10 mA over the range of the
central office battery.

AMBIENT TEMIFERATURE

1.83 The T1F generator opsrates over. an
ambient temperature range from &0¢ to 12090F.

OUTRUT

1.04  The T1F generator supplies 10006-H:z
tegt  power to & maximum of fifty  G-dEn
outlets or  the eguivalent of sixty U-dBm
ocutlets in combinaciong of 7, 0, and -16 d&n
outlets &t &00 andsor 900 ohms. Test poway
of =10 4BV 100 or 110 obms is obtained when
the generator is used with SD-1C372-01.

.05 The ountput freguency of the 71
genarator is 1000 Hz  fixed. There is no
means of freguency adjustment.

1.06 The 71F generator output level is
stable o 20.03 4B, and the output freguency
within 41 peércent under the environmental
conditions staved in 1.01 and 1.03.

2. EUNCTIONAL DESIGHATIONS
Hone,
3. FUNCTIONS

3.0% The 7I1F generator provides stable
and accurave 1000-Hz testing power at levels
of 7, 0, and ~16 48w, at 600 and 900 ohms,
and -10 2BV at 1080 or 110 ohms.

3.02 The 710 and E network panels serve
to build out the impedance of the 717 gensra-
tor o 680 and %00 chas and also provide a
reans  of adijustment for office wiring end
eguipment 1o85.

B, CONMTOTING CIRCUITS

b

.01 various ciroults which may connsct
to . the output of  the 719 generxator are as
follova.

{a} Transmission HMeasuring Cirouits [V
Channel Patch Bays) - SD-59833-01.

(bt Nolse HMeasuring Cireuit
Patch Baysp - 8D-59433-01.

{VF Channal

Page 3




o} Haintenanua Clireunis {TREI1} -
B0-59972-01.,

{dy  Test Line Cireuit {49 Intartoll) -
SD~68085-81 .,

{8} Anncuncement Systens NHo. 5 -

E0~-88845-01,

{£}y Avtcmatic Transsission T and © Clirouit
{Bee HNote T43) -~ SD-6BL48-01,

{3} Jack <Circuit Tell Test Unit Mo, 5a -
SO-68544-07.

{h} Sending Jack Clzcuits ~ SD-95101-01,

{iy Bending Pad Cirecuits - BD-95147~01,

{j} Repeater Measpuring Circult (V1 and V3
- B80~9%5162-01.

{k}  1000~Hz Cutlets, Recsive Jacks, and
Controls ~ B0~35162-02.

{1}  Anncuncenent Systen Hoa &A -
ED-95608-01.

{m} Transmission and Noiss Chedlk Cireouits
{See Note 105} - S0-95598-01.

{n}  TIransmission and Bolse Measuring Clr-
cuit {Testboards) - £D~9530-01,

(9} Test and Mopitor Cireulc (Fox Bignal-
ing} - SD-953719-01.

{p) M2 Caryier Tslephone Application Schew
matic -~ SD-973118-01.

{q)  Tramsmission Test Live Cizcuizs -~
S0-98100-01.

{rj Hiscellanecus Jack Cizonits.

61 The wmanufscturing

G testing  regulre-
ments are gpecified in X~77156.
Be  CONNECTING LNPORMATICN

6-0%1 A distributing network is reguived

for each outlet in  use. p:
digtributing networks or disiy
panels which pay be connectad
Lo is, refors,
and combination of
ragquirad, Any ni
9y and -1% GBm ocutletas may be
8 not exoeed the eguivalent of
Bt E Sme 2,0%.3

r nuwbar of
iting network
T3 the gan
the nusbaer
BB gutlots

deterninsd by
4, and ~15

¥y oiroullb connsebis
genaratoy should
et at al
test  or
ie ponss
dack, when
24 Gf 15 4B ox

twyval of
oublet iz
2 logs, o

3

when the circuit i5 connected to an outlet of
=Vh i,

.03  oOn drawings covering circuits con-
necting o an outlet of the 71F generator,
the impsdance and level reguired by  the
connecting clrcuit should be clearly desig-
nated to aveld errors in thess connections,

ik 'ss,
f

6.04 . Connecting cirocuits should be
balanced  with respéct %o ground and also
ghould provide a reasonable matching  ikped- 5
ance  aw 1600 Hs.
capacitors should be used when the connecting
eircult applies direct currént on the tip and 4
ring connections in excess of 100 microam-
peres. {Ses 2.06.) :

717 gen&zatsz is used to
ocr 71E network pansl,

£.0% #When the
feed either the 71D

twgather with the 718 network panel, the
artificial load on the gensrator must  be
decermined  aceording  to Table €. Bach nat-

work on the 714 is considéred as 1.% networks
of either the 71D or 718 panels. /

i
SH=1C372-01 for connecting’
unging the ~19 dBY networks

8.58 ERefer to
information when
on the 714 panel.

QEEATIONS [ZUGINEZRING

A guide fox restricting the size of
Bnilli syshens 4o specific aveas in ordex
o 8l ;oadwinigtration  thersof, and o
provi sguate gtabllity of testing power,
is outlined below, Applicacion of the guide

intanded Lo be rigid, but is vather to
intent. Exceptlons to it may be
2 in individual cases, parcicularly
ble adminigtration of ths milli-
o can be attainad.  In general, it
Die that che areas indicated have

exclusive ugse of a milliwatt system.
{2} Toll vestboard area, including:
{4 Toell cestboard,
{2} Cigouir patching bay.
i3 and - assbolated test frame {if
the direect control of the
organization reuponsible for
sy¥stem serving the toll
vasthoardd .
{43 . bays, including echo sup-
and  signaling ‘unityg  (if
direct contrel of  the,
nization respounsible for!
% FyHTen gerving the il
tastbhoardl .
{b}  Bwitching area, including:

{1y - Dialable millivare test Linas,
{73 1048 tast lines and wheir

rquivalents,

¥

Transforners or blocking .




CL-952%F~02 -~ IBBUE 3B

£3:  Maneal and automatic test frames (i
undar the dirsct control of ewltch-
ing eguippent personnel}.

{cl _%éﬁsﬁi switchboards.

{4}  vVoice~frequency pavching bsys within &
well-defined area. Hheye saveral
groups of patching kesys are widely
separated in the office or if they axe
under the contrcl of tw0 or moke plant

organizations, each group of bays
would heve its own supply.

{e} Caryisy egulpment area. It wolce~
freguency patching bays are located

within or adjacent to these arxeas,
they may use a common supply with the
eguipment area. In any case, however,
the cutlets frow any ong source should
be vrestricted to a well-defined area.

(£} Private line testboard if net under
the direot control of the toll test-
board area.

{g} Program ares.
{h} Telegraph test area.

{1} Any eguipment area which i not
tocated within or adiacent to or undex
the direct contrel of one of the areas
listed above. Such en  area might
contain one or more of the following

_ groups of eguipment:

{1} Echo suppressor bays.

{2} ERepeater bays.

{3} Signaling bays.

{4} Apnouncement systems.

{5} Service chbserving eguipment.

{6}  ATTC and associated test frames.

{7y Hanual andsor automatic test frames.
. .02 In each of the shbove locations the
gutlets from any <ne source should be
restricted to a well-defined area, under the
control of 2 single plant organization.

7.03 In addizion to ares restrictions, it

is desirable that the following general limi-
tations ke obssrved:

{a} oOutlets from any one system should all
be on the same flcor and in  the same
building area.

(b} All of the ocuvrlets from any one system
should be under the direct control of
& single operating company and single
‘plant crganization.

{c} Separate switching systems in a single

building or Fbuilding ares should not
share the same milliwatt system unless

.oTest

vhese switching systems are malntained
a8 a single unit by a single orgeniza-
tinn, antd provided the above resiric~
cions apply.

SECTION IV - REASONS FOR REISSUE

B Ghanges lo Apparasus (00

B.1 Eig.. .3t

Buperseded By
#1818 Hetwork

superseded
E5-316T744,57 Hewwork

5~ 134%0,5%, Resistox
R2% 50 Ohms

KE-20816, L4
Resigtoy, 750 Ohms

B.2 Fig...l:

Removed _ Replaced By
2214 RO Resistor, 2635 Resistor
287 Ohms

2221k R26 and R2T
Resistors, 2,200 Chms

2635 Resistoy

1=~22%A RZ4 Besiszor,
2610 Ghms

26358 Resistoy

B.3 apsifigial Losd Cipouits:

Superseded guperseded By
Fig. & Fig. B
B.d  CAD 1%
Supsyseded Superseded By
E5-148556, L1 Connsctor ES5~14554,.1L7
Connector

D._ Description of Changes

p.1 Ak designation is added to pair THES
in Fig. 2 to allow connecting Fig. 1o the
100-ohm or 118-ohm distributing mnetwork on
ED~10372-01. This distributing network is
required for the 71F generator to provide
tone  on wideband PICTUREPHONE and data
transmission circuits. Ten such networks are
pounted on a panel and coded JYY07IH. Hots
112 is added to aid in adjusting the artifi-
cial load connections when using F81  of
SD-10372-01.

0.2 Fig. B is added vo simplify arvifi-
cial load connesctions to Fig. 2. Fig. By
previously shown &5 part of Fig. 2, is rated
MEr Disc. Table € is changed ©o gover the
addition of Pig. B. '

0.3 besignations are added w0 CRD Y
reflectang the change deseribed in D1,
corrections are also made to CAD Figo 1 &,
and 7.

p.% All resiztors previously shown a3
type 221h are peplaced by type 262A. Type

Page 5
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2231a yesisvors now belng menufactured do not
have vhe pass dlscrziosl o sreristics as
whoss andun on provioass Lusuds of thisg doowe
ing and, thuzs shownn 1iaed  ong.
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