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CIRCUIT DESCRIPTION

POWER SYSTEMS
REGULATOR CONTROL CIRCUIT
SEMICONDUCTOR TYPE
J872144

CHANGES

D. Description of Changes

D.1 The "W" Option is added and the "Z"

rated Mfr Disc., This change sharpens the ,
droop characteristics of the JB87211A rectifler when
1t 1s utilized 1n the 2A automatic call distributor

battery reserve power plant.
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TOWER SYSTEMS
REGTUILATOR CONTROL CIRCUIT
3EMI-CONDUCTOR TYPE
JET7214A

v-..:n ‘u
2. Changes in Apparatus
2.1 Added

1hsa 2050

B.2 Superseded By
R1 Resistor 1lsa
¥ ¥ (3
3160 ohm "X" Option
D.1 The Rl resistor is changed to increase the :
pulse output power by increasing the supply
voltage of the blocking oscillator circuit. The
R10 resistor i1s added to prevent reverse charging
of capacitor C2 when Q1 turns on. This change
eliminates erratic pulse signals at light loads.
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POWER SYSTEMS
REGULATOR CONTROL CIRCUIT
SEMI-CONDUCTOR TYPE
J872144

SECTION I ~ GENERAL DESCRIPTION

i. PURPOSE CF CIRCUIT

1.C1 The control regulator herein desecribed
Is to be used in conjunction with sin-

Eo¥: PEPN rectiflers, This circuit auto~

vicdes means whereby the output

of the connected circult is voltage and cur-

rert regulzted.

2. GENERAL DESCRIPTION OF OPERATION

2.01 Tre control circult was developed to be

used in conjunetion with a full wave
rectifier cireuit. A typleal rectifier cip-
cuit is shown in Information Note 302,

2.02 & transformer and diodes form the full
wave rectifler circult., & PNPN device
tlocks the output of the rectifier,

2.03 Q% transistor acts as arn error detector
and serses the output voltage. This

voltage is compared with the voltage develop-
ed across the Z1 and 22 zener diodes in the
emitfer circult of Q2. The difference or
errs 21l ls then fed to Q1 trarsistor, a
tloz scillator, which fires a pulse in
22207 n the error sigrael, This pulse is
Jen zcross T1 transformer and applled
jete B g cirsult of the PHPN device., The
800 554 corducts and permits current to
Slow the rectifisr t2 the lozd,
2.0+ When the output current exceeds a rre-~
set vazlug the circult transfers from
veltags regulstlion to purrent regulation,
th2t i1s the errvor sigrzl then btecomes Ero-
portional to output currert rather thar out-
rut volragze.

i. VDITLGE REGULATION

1.91 Th ge developed across the PNPN
de filres Z3 zerer diods throuzh Rl

resistor emitter of §1 tlocking ostil-

iztor tr tor is held negative with respect

£o the & the voltage drop across 23

zarey 41 ; 2180 a3t the start of each half

cyele of ths power frequerncy the voltage

across the 02 czpacitor 1s approximately zero,

Therefor at the beginning of each half

nye gze to emitter circuit of §1 trans-

istor te reverse tlssed and 9l trans-

istor will te 1n the nonconducting state,

A current sink consisting of 02 transisztor

and RZ resistor charges the C2 capacitor un-~

£il the tsse of

@l transistor becomes slightly

Prin;eé in

negative with respect to the emitter. Q1
transistor then turns on and pulses Tl trans-
former, This pulse 1s fed to the gate cire-
cuit of the PNPN device to switceh 1t to its
conducting state, -

1.02 The wvoltage across the PNPN device
collapses, D2 diode becomes forward
biased and clamps the base of Q1 transistor
to the cathode of the PNPN device to bilas .
the Q1 transistor in the off condition. D2
diode alsoc discharges C2 capacitor through R1
resistor and the PNPN device, to its initial
value of zero volts.

1.03 At the end of each half cycle of the

: power frequency the "flyback” diode 1in
the rectifier discharges the filter inductor.
The "flyback" action reduces the current
through the PNPN device below the requlred
holding current, thereby turning the PNPN -
off. At the beginning of each nalf cycle

. the PNPN device i3 in a blocking condition

and must be pulsed in order to permit current
flow, )

1.04 By relaxing a periodie step function
onto the €2 capacitor, through a current
sink Q2 transistor the wave shape appearing
across the €2 capacitor will be a periodic
ramp function. The slope of the ramp funct~
lon and hence the point at which the PNPN
device 1s fired, is dependent upon the cur-
rent in the current sink. When this current
is increased the slope is increased and the
PNPN device is fired early in the cyecle, -
When the current in the current sink is de~
creased the PNPN 1s fired later in the cyele,

1.05% Voltage regulation i1s achieved by making
the current in the current sink, Q2 tran-
slstor, inversely proportional to the output
voltage. This is done by using Q2 transistor
for two purposes; 1, &8s a current sink which
has been previously described, and 2, as an
error detector which will now be described.

1.06 Q2 transistor is connected across the
output voltage in a manner such that a
portion of the output voltage 1is compared
with a reference voltage developsd across-the
21 and Z2 zener diodes in the emltter cire-
cult., The difference between that portion
of the output voltage and the reference volt=-
age 1s applied between the bise and emitter
of Q2 transistor. If the output voltage 1s
high the difference voltage VBE is reduced,;
thereby decreasing current flow through the
Q2 transistor,and as discussed previously,
decreasing the slope of the ramp function;
and forcing the PNPN to fire later, thus

U.3.4, Pége~§
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- reducing the output voltage. In a similar

manner output voltage may be increased. The
dutput voltage is controlled by the setting
of R7 resistor (Volt Adj.).

2, CURRENT REGULATION

2.01 Q3 transistor along with R3, R4 and RS
resistors (C.C.) current regulate the
rectifier, At current values below the pre~
set value Q3 transistor is reverse blased
and 1s in a nonconducting conditlon. When
the preset value: of current is eXceeded,
which depends on: the setting of R5 resistor,
Q3 transistor is turned on due to the drop
across the portion of RS in the circult ex-
ceetding the drop in R4 and varistor RV2.
‘Thls action shunts down 21 and Z2 zerier ref-

“erence dlodes to reduce the output voltage

g0 a8 to maintain consbant current,

 SECTION IIT - REFERENCE DATA

1. WORKING LIMITS

1,01 Working limits are determined by the
connected rectifier circuit.

+ 2. FUNCTIONAL DESIGNATIONS - None.

3.  FUNCTIONS

3.01 To provide means of automatic regula-

tien of the output voltage of the con-
nected rectifier,

3.02  To provide means of au@s&atie limiting

of the outpubt current of the sornnected
ractifier,
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3.03 To provide pulses in the proper seguence

to PNPN rectifiers in the associated
cireuit. ’

4, CONNECTING CIRCUITS
4,01 This regulator control cirveuit was

developed for initial use with the
following cirecuits

Regulated Rectifier - 3D-81540-01.
Regulated Rectifier - SD-81567-01.

SECTION IV - REASONS FOR REISSUE
CHANGES

B. Changes in Apparatus
B.1 . Adgeds

R9 Resistor 10,0000, 1454
D, Bgscr;mt;ag of Changes
D.1 Circuit note 105 was added.

D.2 The B9 resistor is added with the "2"

option, The optlion is required when
the control circuit is used with the JB72114
rectifier in the battery resarve power plant
of the 2A Automatic Call Distributor.

The change provides = minirmum firing
angle signal to the rectifier to estarlish
an cutpub voltage at the rectifier terminals
at no lead., The voltage is required for
alarm systems in the above power plant.

D.3 Ratinz changed from AT&TCoO. Provisioral
to AT&TCo., Btandard.
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