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o~ 7 POWER SYSTEMS
| REMOTE TEST VOLTAGE
SUPPLY CIRCUIT
1 J87300
P CHANGES
£ .
B. Changes in Apparatus
B.1 In CPS33
Superseded Superseded By
R1 Resistor, 1454, Rl Resistor, KS-20810,L1A,
100 ohms, X Option 316 ohms, W Option
D. Description of Circuilt Changes
D.1 In CPS3 the Rl resistor is changed from 1454, 100
o~ ohms, to K8-20810,L1A, 316 ohms. The original
component 1s designated option "X" and is rated MD. The

replacement component 1s designated option "W" and is
rated AT&TCo Standard. This change is made to eliminate
overheating of the switch transistors resulting in shut-
down of the remote test voltage supply.
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CIRCUIT DESCRIPTION ’ CD-81837-01
’ , ISSUE 3D

AFPENDIX 3D

DWG ISSUE 9D

ég POWER SYSTEMS
¥ REMOTE TEST VOLTAGE
- SUPPLY CIRCUIT
J87300
CHANGES

B. Changes in Apparatus

B.1l Superseded Superseded By
CR5 of CPS4 and CR5 of CPS4 and
FS1, 460A Diode FS1, 460M Diode

"Z" option "y" option

D. Description of Circult Changes

D.1 In CPS4 options "Y" and "Z" were added. Option "2"

indicates the existing wiring and component and was
rated A&M. Option "Y" indicates the replacement of CRS,
L60A, with 460M and the reorientation of the component for
proper terminal alignment. Option "Y" is rated STD. This
change was the result of component standardization.
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CIRCUIT DESCRIPTION : CD-51837-01
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APPENDIX 2D
DWG ISSUE 8D
f’*
POWER SYSTEMS
g, REMOTE TEST VOLTAGE
o SUPPLY CIRCUIT
J87300
CHANGES
o, B, Changes in Apparatus
B.1 Superseded Superseded By
QL & Q2 of CPS 6 & CPS 7 QL Q2 of CPS 6 & CPS 7
16F Transistor, "Z" option 66F Transistor, "Y" option
D, Description of Circuit Changes
D,1 In CPS 6 & CPS 7 options "Y" and "Z" are added., Option
"Z" indicates the existing use of 16F transistors and
is rated A&M, Option "Y" indicates the use of 66F transistors
and is rated STD.
gﬂ\
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POWER SYSTEMS
REMOTE TEST VOLTAGE
SUPPLY CIRCUIT
J87300

N CHANGES

B, Changes in Apparatus

B.1 Superseded Sﬁgerseéeé By

CR1 Diode 4U46L | CR1 Diode 446T
Flg. CPS 1 & FS 1 Fig. CPS 1 & FS 1
"z" Option "y Option

B.2 Added
RUY 145A 1M) Pig. CPS 1 & F8 1, "Y" option
D, Description of Changes

D.1 In CPS 1 options "Y" and "Z" were added. Option "Z"
indlicates the existiag wiring and components and wsas

rated Mfr Disc. Option "Y' indicates the reconmection of

resistor R2 between base and emitter of Ql, the addition

of R4 resistor between pins 8 and 12 of CPS 1 and the use

of LUYAT diode in place of 4USL, Option "Y" is rated STD.

These changes improve self starting feature of converter

without effecting current drain or any other circuilt features.
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CIRCUIT DESCRIPTION

POWER SYSTEME

tp-81837-01
I88UE 3D
DWG ISSUE 6D

REMOTE TEST VOLTAGE
SUPPLY CIRCUIT
J87300

SECTION I - GENERAL DESCRIPTION

1. PURPOSE OF CIRCUIT

1.81 This cireuit converts veoltage from
rominal 48-volt negative battery to
positive 200, 116, 100, 50 and 20 volts and
negative 116 volts dirvect current, This cir-
cuit is intended for use as & test voltage
supply for remote testing of subscriber lines,

2. OENERAL DEECRIPTION OF OPERATION

2.01 A central office battery of nominal

=48 volts feeds 2 series transistor
regulator whose output of approximately 40
¥olts supplies the input %o a transistor core
inverter whose output is a B0O0O Hz square
wave. Secondary windings are provided which,
after rectification and Tiltering, produce
positive 200, 116 and 20 volts de¢ and negs-
tive 116 volts de. Regulation for line,
load and tempsrature is achieved by a closed
feedback loop from the 20 wvolts output to the
series transistor regulator. The 100- and
50-v0lt outputs are derived from the +116
volt output by individusl regulators. A re-
lay connected acrose the Z20-volt cutput pro-
vides a means of detecting failure of the

supply.

2.02 The circuit is self protecting in the

event of short clircuits on the outputs.
An external 374 ampers input fuse protects
against internal shorts.

SECTION 11 « DETAILED DESCRIPTION
1., TRANSISTOR CORE INVERTER-FS 1

1,01 Power transistors in the two CP 3
 switches alternately switeh the output
voltage of series transistor regulator 4l
between halves of T1 transformer primary
winding (2-3=4),  The primary voltage 1s
tranaformed and appesrs at the terminals of
feedback windings (1-2) and 4.5}, The two
feedback voltages are 1B0 degrees out of
phase and will hold one CP 3 turned on and
the other CP 3 off until 71 saturates. Satu~
ration of Tl causes all the transformer volt-
ages to reverse, The CP 3 that was off will
turn on and the other CF 3 will now turn off,
The frequency of ossgillation 1s determined
by the volt-time capability of Tl and the
input voltage to the transistor core inver-
ter. It is nominally BODO Hz,

1.02

Assume one switch 18 in the conducting
sbate (satursted). The voltage agross
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€1 of CP 1 is applied across the center tap
{terminal 3) and terminal 2 of the primary
winding of T1, positive at terminal 3. Veolt-
ages are induced in the other halfl of the
primary winding, terminals 3 and 4, (positive
at 4Y and in the feedback windings, terminals
1 and 2 and 4 and 5, {(positive at 2 and 5).
Current flows Trom terminal 2 through the
sonducting switch and collector to emitter

of Q1 to -4B volt battery. The induced
yoltage mcross terminals 1 and 2 has driven
the conducting switeh into saturation by
driving current from terminal 2 through the,
base to emitter Junction of @1, Rl {(on CP 3)
and back to terminal 1. The induced voltage
seross terminals 4 and 5 holds the other
switeh in the off state by driving current
from terminal 5 through R1 and CR1 (on the
other CP 3) and back to terminal §, thus
reverse blasing the base to emitter junctlon
of Q1 of the off switeh by the amount of the
forward voltage drop across CRZ, When Tl
saturates, the voltage across the primary

and  feedback windings drops essentially teo
gerc. The drive to the on awlitch is there-
fore removed and the voltage across Cl of the
switeh that was on seffectively veverse blases
Q1 which turns 1t off gquieckly. The voltage
on 01 of the switch that was off discharpges
through Rl and the base to emitter jJjunetlon
of Q1 driving it into conduction quickly.

The reaidual inductance of T1 drives emitter
to collector current through the switch that
turned on bringing T1 ocut of saturation and
reépeating the above cycle in the opposite
direction.

1.03 Capaeltor C1 {APP PIG. 1) provides a

low impedance to suppress switching
spikes that would be fed back to the assocl-
ated eguipment.

2. OUTPUT VOLTAGES

200-Yolt Output

2.01 The voltage produced across terminals
& and 7 of T1 48 & mguare wave of
approximately 400 volts pesk-bo-peak. This
yoltage 18 then full-wave rectified and fil-
tersd by CP 4 to produce nominal +200 volts.

20-Volt Output

2,02 'The voltage produced across terminals

& and 9 of 71 is a sguare wave of &p-
proximately 40 volts peask-to-peak, This
voltage 1s then full wave rectifled and
filtered by CP 4§ to produce nominal +20 volts.
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2,03  The 20-volt output is repulated by ad-
Justing the voltage input to the tran-
sistor core oselllstor., P 2 samples-the 20-
volt cutput and compares 1t to the constant
voltage across a reference diode and pro-
duces an output current signal at terminal
11 of CP 2, The output of CP 2 drives CP 1,
which in turn drives the base of Ql. The
resulting collector to emitter voltage of
Ql subtracts from the battery voltage and
the difference 1s the input voliage to the
transiastor core inverter.

2.04 Assume the nominal 20-volt output volt-
age increases. A portion of this
voltage increase appears at the base of Q1
of CP 2 and decreases 1ts drive, The result-
ing decreased collector current of Q1 of
CP 2 provides less base drive to Q1 of OP 1,
degreasing 1ts emitter current, The de-
creased base drive to QL incrsases its col-
lector to emitter voltage drop. Therefore,
less voltage appears at the input to the
transistor core invertsr and the ocutput wolt
age decreases in sccordance with the turns..?
ratio of Tl. o

+116 and -116 Volt Qutput

2,05 The voltage across terminals 10 and

12 of 71 is a square wave of approxi-
mately 464 volts peak-to-peak., OF 5 provides
" fullewave psctification and filtering to
prodiice 3116 volts to the center tap {terw
mingl 11 of T1).

100-Volt Cutput

2.06 The 100~volt output is derived from
the +#116 volt output by means of
series regulator CP 7,

50-Yolt Outout

2,07 The 50-volt output is derived from the
’ +116 volt output by means of P 6, an
open loop shunt regulator.

Alarnm

2,08 HRelay X1 in CP 4 provides a visusl
alarm and a loop closure which ean be
used on & Job basis to initiate an extarnal
low voltage alarm in the event of a short
eireuit on either the 200, +116, 20 or =116
volt outputs. When the circult is operating
nermally, K1 ls operated and contacts 2 and
3 &re open., If a short circult oceccurs on any

of the above outputs, Kl releases and con-
taets 2-and 3 close, The closurs of contact
2 causes D81 (LV ALM) on the front pansl of
the test voltage supply to 1ight. Closure
of contact 3 provides the loop closure re-
ferred to previocusly.

2.09 'The 50-volt and 100-volt outputs are

protected against short cirguits by
current-limiting voliage regulators,
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SECTION 11T - REFERENCE DATA
1. WORKING LIMITS

DC Input Voltage
“Normal Operation

1,03

-48 ta -50 volts or
=50 to =52 volts

Emepgency Operation «32;?5:3§ =52.5 volts
Trouble Operation «~42,75 to =55 volts
Transient Operation <60 volts

1.02 Ambient Temperature: The ambient tem~
perature in the vicinity of the con-
verter shall not be less than 329F ner
greater than 115°F for continuscus and ve-

1igble opsration.

1.03 OQutput Voltages and Regulstion: The
sutput ?e}§&§§s fall within the ranges
given in column (2) below. The regulation

due to normal Input voltage variations, load
and temperature is within the ranges given

in column (3} and column (2). The regula-
tion dus to emergency or trouble input volt-
age varigtions, load snd temperature is withe
in the panges given in column {2}, If input
voltage transients exceed 55 veolts, the out-
put voltages may not remain within pranges
given in column {(2) during the duration of
the transient.

(1) {2 {(3)
Hominal = Voltage Range
¥oltage Min, Max, Regulation
200 200 225 £5.0 volts
+116 116 118 £1.0 volts
‘1to 99 101 £0,5 volts
50 ig 51 0.5 volts
20 A 21 $0.5 volts
-116 ~116 ~118 $1,0 velts
1.04

BC output Current: In order to meet
the voitage regulations listed in
paragraph 1.03. the load currents shall not
e@xcesd the values shown below:

{1} {23
Hominal Wax. Load
Voltage miild vea)

200 ‘ 70
+116 15
1046 i
50 1
20 24
-116 15

1.05% Overload: The converter will withstand
¥ out damage g short circult on any
gutput.
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1.06 Prequeney: The transistor core in-
?syggr gwitches at a freguency of
approximately BOOO Hz,

1.07 Qutput Ripple: The ocutput ripple will
not sxgesg percent pesl-to-peak of

the value of any output voltage. In addi-

tion, commutation spikes will not exceed 20

percent of the value of any output voltage.

1.08 HNoise Introduced on the Battery: The

rolse introduced on a battery of 180
ampere~-hour capacity will not sxcesd 35 4Brn
{Cemessage weighting}.

1.09 DPC Input Current: The de input cur~
rent will riot exceed 0,650 amperes

under the load conditions of paragraph 1.03

when the leoads are applled one at a time,

2., FUNCTIONAL DESTIGNATIONS

Hone,

3. PFUNCTIONS

3,81 This cireuit is designed to perfornm
the following functions:

{8} To provide nominal regulated dec volte
ages of 200, +116, 100, 50, 20 and
=116 from & negative é%»?ﬁiz vattery.,

{b) To provide a wisual alarm 1T the out~
put voltage fails.

{2) To provide potentiometers Lo set thes

4116, 100= and S0-volt outputs and to
ccompensate for variations dus to aging
and long term drift.

{d) To provide protsction against inter-
nal shorts by means of an external
input fuse,

{e) To provide protestion of the eirsuils
from short ¢ircults on any oubput by
limiting the short gcireult current.

{f} To provide a means for disconnecting

the ground lead of the 2116V, 100V,
and 50-volt sutputs from the input ground
lead. ‘

{g) To provide a means for comnnecting an
. external low voltage alarm on g job
basis if required.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 51B2~-AAM-DHS-EAF
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4. CONNECTING CIRCUITS

4.01 This supply cireuit will function with
the following sircuits,

{a) 8D=-1B023~01 - TSPS Ho. 1 System
Applications p

{b) BD=90311+01 ~ Remote Test Cirocuit
Applications

5. ADJUSTMENTS

Output Voltapes

5,01 Output voltage may be measured at out-
put terminal strip T81 with a volt-
meter of at least 20,000 ohms/volt sensis-
tivity. Adjustment of the +116, 100- and 50~
volt outputs may bz made by means of the
appropriate VOLTS ADJ potentiometer, If ad-
Justment i1s reguired, the +116 volt output
should be adjusted first., In all cases
voltage is increased by turning the appro-
priate potentiometer clockwizse to raise the
voltage and counterclockwise to lower the
voltage. No means of separately adjusting
the 200, 20, and -116 volt outputs is pro-
vided., These will zatisfy the required
1imits when the +116 volt ocutput is properly
adjusted,

6. TESTING REQUIREMENTS

£.01 The Manufacturing Testing Reguirements
are coversd in specification X-77600.

4

SECTION IV - REASONS FOR REISSUE

Dy Description of Changes

D.1 In F8 1 lead designated "70 CONNECTING
CIRCUIT® from terminal 8 of CP § to
terminal 51 of T3 1 (+GRD) was pemoved: lead
from terminal 14 of CP7 to connecting oir-
gult was redesignated as GRD and notation

¥SEE NOTE 3037 was added.

D.2 In CAD 1, leads from terminal 51 of T3 1
to terminal 8 of P 4 and to the
connecting oirsuit (+0RD} were removed., A

new ORD lead was added from terminal 31 of T81

to the connecting sirculs,
D.3 On sheet Al, sheet index was corrected.,
D.4% On sheet Bl, degignation ™0 CONNECTING

CTIRCUITY was added %o leads 1 and 2 from
terminals 3 and § of CP &,
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