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1. GENERAL

AC VOLTAGE REGULATOR

KS-5655

OPERATING METHODS

1.01 This section covers the operation of
line voltage regulatorKS-5655 which

was designed for use on the output of a
30-volt,20-cyclerotary convertertype of
machine to provide regulateda-c power for
ringing. It is rated 84-8S volts at 0.5
ampere of regulated output. Unregulated
output of 80-95 volts, 0.25 ampere and 100-
120 volts, 0.25 ampere may also be obtained
provided the regulated output current is
reduced so that the total current (regu-
lated and unregulated)does not exceed 0.5
ampere. The regulator is suitable for use
in room temperature between 32F and 104F.

1.02 This sectionis reissuedto incorporate
materialfrom the addendumin its proper

location. In this processmarginalarrows
have been omitted.

1.03 Instructionsare based on a-c
voltage regulator circuit SD-80998-OL

For detailed descriptionof the operation,
see the corresponding circuitdescription.

1.04 Routine checks should be made during
a period when they will cause the

least servicereactions.

1.05 In this section, the term capacitoris
used for all apparatus coded as either

a capacitor or a condenserand the term re-
sistor is used for all apparatus coded as
either a resistor or a resistance.

1.06 Information in this section is ar.
ranged under the following headings:

1. GENERAL

2. OPERATION
2.01 How the Regulator Works
2.04 Testing Facilities
2.05 Preparing to Start
2.06 Initial Adjustments
2.10 Routing Adjustments

3* ROUTINE CHECKS

4. TROUBLES

5. POINT-TO-POINTVOLTAGES AND RE-
SISTANCES

1.07 List of Tools and G,auges
(Equivalentsmay be substitutedif

desired)

Screwdriver,cabinet,3 in.
Meter, M9B or Volt-ohm-milliammeter, KS-1451O

2. OPEdATION

How the Regulator h’orks(See Fig. 1,
lWnctlonal Schematic)

2.01 Regulation of the a-c output voltage
is obtained by varyins the saturation

of a reactor L1 in series with the a-c
supply. The loss in voltage in the reactor
is overcome by a step-up in transformer T1.
The reactor has both a-c and d-c windings,
the impedance of the a-c windings being de-
pendent on the degree of sa~urationpro-
duced by the d-c windings. The impedance
decreases as the saturation increases and
conversely the impedance increases as the
saturation decreases. The saturating
current is from taps 12, 13, and 14 of
transformer T2 through the grid-controlled
rectifier tubes V2 and V3. The control for
the grids of V2 and V3 is obtained from
the plate current of amplifier tube Vl, the
grid bias of V1 being the difference be-
tween the voltage across thermistorRV1
(practicallyconstantdue to inherent
characteristics)and the voltaqe from
terminal 6 of T2 to terminal 2 of the po-
tentiometerP1 (proportionalto output volt+
age of T1 or the input of T2).

2.02 For example, if the input voltage on
T1 decreases, it wil~~

decrease on so that the drop from ter-
minal 6 of T2 to terminal 2 of-Pi will de-
crease,while the voltage across RV1 re-
mains constant. This makes the grid bias
of V1 less negative thus increasing the
plate current during the conducting half
cycle. Increased plate current increases
the drop across resistance R5 thereby re-
ducing the grid bias on tube V2 (voltage
10-11 of T2 hinus drop over R5). This re-
duced grid bias causes an increase in V2
plate current during the conductinghalf
cycle of V1. During that h?.lfcycle,
capacitor C2 charges, the voltage
being dependent on the grid voltage of V2.
During the other half cycle, the voltage
across C2 provides the grid bias for tube
V3 and the plate current of V3 tends to
follow the output of V2. The increased
plate currents of V2 and V3 mean an in-
creased saturationin L1 (a reduced im-
pedance in Ll) and an increased voltage
applied to the primary of Tl, thus correct-
ing for the drop in the input voltage and
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Fig. 1 - FunctionalSchematic

holding the output voltage within the regu- in the connectedPBX or other feeders con-

lated range. If the load increases,the netted to terminals5 and 7 Of TSIS It is

action and correctionare the same as used as a filter to reduce harmonics intro-

above, since increasedload decreases the duced by the saturablereactqr~
outputvoltage (inputto T2). Increased
SUPPlY voltage or reduced load, of course,
produces the oppositereactionsto make Testing Facilities
correctionsagain and hold the output volt-
age within the regulatedrange.

2.03 The regulated voltage is adjusted by
means of potentiometerP1 (AM VOLTS),

turning it clockwiseto raise the voltage.
Unregulatedoutput is obtainedfrom another
winding 5-6-7 on the T1 transformer” A
capacitorCl is providedwith tap adjust-
ments so that its effectivenesscan be
varied dependingon the amount of capacity

2.01+ Pin jacks J1 to J5 are providedto
facilitate testing, making it POS-

sible to check certain critical voltages
withoutremoving the cover- A milliammeter
mounted in the regulatorindicatesthe
saturatingcurrent when the MA key is oP-
eratedto the TEST position. -Withthe key
in the NOR position,the anxneteris short
circuited.
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Preparing to Start
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Routine Adjustments

2.05 ‘Jhenputting the regulator into ser-
vice initially,with the power supply

off, check the equipmentagainst the cir-
cuit drawing to see that:

(a)

(b)

(c)

Correcttubes are in the sockets.

ADJ VOLTS rheostat is turned com-
pletely counterclockwise.

CapacitorCl is connectedto
terminal 4 of TS2.

Initial Adjustments

2.06 Connect nominal 48-volt battery for
the heaters to terminals8 and 9 of

TS1 and nominal 30-volt, 20-cycle power to
the a-c input terminals1 and 2 of TS1.
Check power supply voltage by measuring
voltage from pin jack J1 to J2.

2.07 With 50 volts across terminals 8-9 of
TS1, adjust resistanceR1O to give

29.7 volts, minimum, 30.3 volts, maximum,
across the heaters of the three tubes V1
V2, and V3 in series (junctionR9 and Rlb
to terminal ~ of TS1).

2.08 Adjustmentof resistanceof R8 is
made at the factoryand normally

shouldneed no furthercheckunless some
elementin the circuithas been replaced
becauseof damage.

2.09 Turn ADJ VOLTS rheostat clockwise
until the regulatedoutput voltage

is $7 Volts. Put MA key in the TEST posi-
tion. With no load except the frequency
generator,the SAT CUR milliammetershould
indicate4 to 6 ma (approximately4 ma
which is normally connected continuouslyto
produce audible ringing tone for 50-volt
battery and 6 ma for 45-volt battery).Allow
the equipment to operate for an hour to
warm up. Readjust the ADJ VOLTS rheostat,
if necessary,to 1)7volts and connect
office load. If, with minimum load and
mzu$imumbattery voltage, the SAT CUR mil-
liammeter indicatesless than 2 ma, re-
connect Cl to terminal 5 or 6 of TS2 to
obtain at least 2-ma current. If the mil-
liammeter indicatesmore than 3 ma, re-
connectCl to terminal3, 2, or 1 until the
meter indicatesthe minimum value obtainable
which is not less than 2 ma. Due to a low
value of PBX feeder capacity or to the
magnitude of the minimum load on the machine
and regulator,the saturatingcurrent may
exceed 3 ma after terminal 1 has been se-
lected. In this case, leave the connection
on terminal1. Restore the MA key to the
NOR position. This adjustmentis affected
particularlyby the capacityof the PBX
ringing feeders and should be readjusted
whenever that load is materially changed. In
normal operation.,the saturatingcurrent
should be in the range of 2 to 25 milli-
amperes.

2.10 Routine starting and stopping is
aone by the control of the machine

supplying the power.

>. ROUTINE CHECKS

3.01 Routine checks of the vacuum tubes
can be made with a vacuum tube tester

which should indicatewhen a tube is poor
and needs to be replaced.

4. TROUBLES

4*O1 Should any of the followingtroubles
develop, it is suggested that the

f
ossible causes be checked in the order
isted.

Trouble Possible Cause

No output voltage. No input voltage.

Low output voltage. ADJ VOLTS rheostat
out of adjustment.

Defective Vl, V2, or
V3 tube.

Defective RV1, one
element short=
circuited.

No or low filament
voltage.

SAT CUR ammeter out
of calibration.

SAT CUR reading high.
(a) Low input

voltage.
(b) &a~&over-

SAT CUR reading low.
(a) Defective tube

V2 or V3 (J3-J4
volts normal).

(b) Defective tube
V1 (J3-J4volts
low)●

(c) Output or capa-
citor Cl shortd “

High output-voltage.ADJ VOLTS rheostat
out of ad”ustmetit.

2Cap off V1 ube.
CapacitorC2 short-
circuitedor open.

Defective RV1, open.
SAT CUR ammeter out
of calibration.

SAT CUR reading high
(a) RV2 shorted.

SAT CUR reading low.
(a) High input

voltage.
(b) Incorrect adj~

ment of taps
on TS2.

(c) Capacitor Cl
open.

4.02 If the trouble is not found, look
for open connections.
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4.03 Some troublesmay be best located by
checkinqpoint-to-pointvoltage or

resistances(See part 5);

4.04 In case the regulatordoes not
tion properly and the troubles

above have been checked,the current
through the RV1 thermistorshould be

func”=
listed

de-
termined. Since the current in R7 and RV1
is the same, this can be done by measuring
the voltage drop across R7. Measure the
resistanceof resistorR7. Multiply this
by the allGwablecurrent, taking separately
the maximum (0.0255-ampere) and minimum
(Oe0245-ampere) current. This will give
the maximum and minimum voltage drops
across the resistor R7. With the output
voltage adjustedto $6 volts at terminals
3-4 on TS1, adjust R~ to give a voltage
drop across the resistorR7 within the
calculatedmaximum and minimum drops within
the limits.

4.05 Whenever any tube is replaced, the
initial adjustments should be checked.

4.o6 ADJ VOLTS rheostat is totally en-
closed and should be replacedif it

becomes defective in any respect.

~. POINT-TO-POINT VOLTAGES AND RESISTANCES

5.01 Approximatetransformervoltages
between taps are shown for no load

on the circuitdrawing and may be checked
with an a-c voltmeter.

5.02 Resistance values are shown on the
circuit drawing and may be checked

approximately with an ohmmeter.

5.03 The thermistor RV1 is made in two
parts. If one becomes short-cir-

cuited, the voltage across the terminals
will be about half the value stamped on
the unit. If the thermistor becomes open,
the full transformer voltage of about 300
volts across terminals 3 to 5 will be on
the thermistor terminals.

5.04 Typical voltagesacross certain parts
of the regulatorare shown in the

table to assist in locatingdefects in
operation. Measurementsare those with an
M9B meter.

Regulator
Parts

J1 to J2
J3 to J5
J3 to J4
TerminalsC2
TerminalsRV1

JunctionR9
and R1O to
t!of TS1

Meter Voltage
Jacks Volts Measurement

-V and 150V A-C 25-35
-V and 150V D-C 10-30
-V and 150V D-C 25-35
-V and 150V D-C 2-25
-V and 150V A-C Stamped on

RV1

-V and 30V D-C 30
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