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TEST INSTRUMENT SAFETY

Normal use of test equipment exposes you to a certain amount of danger from
electrical shock because testing must sometimes be performmed where exposed high
voltage is present. An electrical shock causing 10 milliamps of current to pass
through the heart will stop most human heartbeats. Voltage as low as 35 volts dc or
ac rms should be considered dangerous and hazardous since it can produce a lethal
current under certain conditions. Higher voltage poses an even greater threat be-
cause such voltage can more easily produce a lethal current. Your normal work
habits should include all accepted practices that will prevent contact with exposed
high voltage, and that will steer current away from your heart in case of accidental
contact with a high voltage. You will significantly reduce the risk factor if you
know and observe the following safety precautions:

1. There is little danger of electrical shock from the d¢ output of this power
supply. However, there are several other possible test conditions using this
power supply that can create a high voltage shock hazard:

a. If the equipment under test is the "hot chassis" type, a serious shock
hazard exists unless the equipment is unplugged {just turning off the
equipment does not remove the hazard), or the precautions of step 8 are
observed.

b. If the equipment under test is "powered up" (and that equipment uses
high voltage in any of its circuits), the power supply outputs may be
floated to the potential at the point of connection. Remember that high
voltage may appear at unexpected points in defective equipment. Do
not float the power supply output to more than 100 volts peak with
respect to chassis or earth ground.

¢. If the equipment under test is "off" (and that equipment uses high vol-
tage in any of its circuits under normal operation), discharge high-
voltage capacitors before making connections or tests. Some circuits
retain high voltage long after the equipment is turned off.

2, Use only a polarized 3-wire ac outlet, This assures that the power supply
chassis, case, and ground terminal are connected to a good earth ground and
reduces danger from electrical shock,

3. Don't expose high voltage needlessly. Remove housings and covers only when
necessary. Twn off equipment while making test connections in high-voltage
circuits. Discharge high-voltage capacitors after removing power.

4. If possible, familiarize yourself with the equipment being tested and the lo-

cation of its high voltage points. However, remember that high voltage may
appear at unexpected points in defective equipment.

{continued on inside rear cover}
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INTRODUCTION

The B % K-Precision Model 1660 Triple
Output DC Power Supply is a high quality,
general purpose dc power source. It provides
two supplies with a 0-30 volt dc cutput and
one with a 4-6.5 volt dc output. The 0-30 V
supplies are adjustable with both coarse and
fine voltage controls for precise settability
and are capable of current output of
0-2 amps. The 4-6.5 V supply has a current
output of 0-5 amps, ailowing it to handie ex-
tensive digital logic circuitry. Two large
panel-mounted LED meter displays can moni-
tor either the output current or output voltage
of each supply.

The two 0-30 volt supplies can be operated
independently or in one of two tracking
modes. In the series tracking mode, the Slave
supply tracks the voltage of the Master
supply. Maximum current setting of the two
supplies can still be set independently when in
the series tracking operating mode. In the
series tracking mode the Master and Slave
supplies are connected in series, allowing a
single output of 0~60 V at up to 2 amps. In the
parallel tracking mode, the two supplies are
connected together in parallel, allowing a sin~
gle 0-30 V output at up to 4 amps.

Both 0-30 wvolt supplies may be used in
constant voltage or constant current appli-
cations. The crossover from constant voltage
to constant current modes is smooth and
automatic. LED's indicate the "CV" (constant
voltage) or "CC" {constant current) mode of
operation. In constant voltage applications, a
current limit may be preset. When load vari-
ations cause the current to reach the preset
limit, the unit then regulates output current
rather than output voltage. Current limits are
adjustable from 5% to 100% of maximum. In
constant current applications, the maximum
voltage may be preset. When load variations
cause current to drop below the regulated
value, the umit reverts to regulated voltage
operation at the preset value.

The 4-6.5 V supply is ideal for powering
digital logic circuitry. The 0-5 amp capacity

allows the supply to be used for large cir-
cuits. Built-in overload protection auto-
matically limits to current ocutput to a maxi-
mum of 5 amps. An indicator lights when the
supply is overloaded.

The Model 1660 exhibits excellent regu-
lation and low ripple characteristics. The cir-
cuit design incorporates a pre-regulator, which
greatly reduces internal power dissipation at
low output voltages.

Reverse polarity protection prevents acci-
dental damage to the power supply from im-
proper connection to an external voltage, and
current limiting protects the equipment being
powered, as well as the power supply.

The output is isolated from chassis and
earth ground, which permits full flexibility of
connections. When needed, the (+} or () po~
larity may be strapped to ground, or either
polarity may be floated to an external vol-
tage. Additionally, the two 0-30 volt supplies
can be used as a "split supply"” with two posi-
tive voltages and a common negative, two
negative voltages and a common positive, or
one positive, one negative, and a commmon. All
of these configurations can be used with either
matching (tracking) or differing {independent)
voltages.

The features and versatility of the umit,
especially the triple output and tracking
features, make it an ideal general purpose
power supply for engineering lab appli-
cations. It can serve as a single or multi-
voltage power source, including the bias sup-
ply, for breadboard and prototype circuits and
equipment. It can provide single or simul-
taneously varying voltages for circuit evalu-
ation. It can provide tracking {(+) and {-} vol-
tages for evaluating differential amplifiers. It
may be used as a battery eliminator, or to
power individual circuit boards or cards while
removed from the system. Its output can be
evaluated while powering a breadboard or
prototype circuit to determine the circuit's
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power supply requirements. Its laboratory
quality specifications will meet most engi-
neering laboratory requirements.

The same features that make the Model
1660 a good choice for an engineering lab also

make it a good choice for most other solid
state electronic applications. These appli-
cations include service shops; industrial pro-
duction testing of components, assemblies, and
complete equipment; for school laboratories,
and home use by electronic hobbyists.



FEATURES

TRIPLE OUTPUT
Operates as three separate power supplies.
Each has floating output and is compietely
isolated from the other two.

ONE 4 TO 6.5 V SUPPLY
Husky 0-to-5 amp 4-to~6.5 volt supply is
ideal for use with most digital logic
circuitry. Adequate current capacity for
extensive circuitry.

TWO 0-30 VOLT SUPPLIES
Master and Slave supply are continuously
variable over 0-to-30 volt range with coarse
and fine controls. Each supply has a 2 amp
current capacity.

UNIQUE TRACKING FEATURE

The two 0-to~30 V supplies can be operated
so that the Slave supply tracks the Master
supply. Qutputs can be strapped for two
positive voltages with a common negative,
two negative voltages with a common posi-
tive, or one positive and one negative with
a neutral common.

SINGLE 0-60 V SUPPLY
Series tracking feature allows use of Master
and Slave supplies as one 0-to-60 V, 2 amp

supply.

SINGLE 0-30 V 4 AMP SUPPLY
Parallel tracking feature allows use of
Master and Slave supply as a 0O-to-30 V
supply with a 4 amp current capacity
(through Master output terminals).

CONSTANT VOLTAGE OR CONSTANT
CURRENT
The Master and Slave supplies provide
regulated dc voltage output or regulated dc

current output. Crossover is smooth and

automatic.

LED DISPLAY

Two large, easy-to-read LED 3-1/2 digit
displays monitor output voltage or ocutput
current of all three supplies. Use of two
meters allows simultaneous current and
voltage metering when use Master and
Slave supplies in tracking operation. Good
visiblilty in bright or low light., Meter
allows resolution of 0.1 volt or 0.1 amp.

LABORATORY QUALITY
Excellent regulation, low ripple.

LED INDICATORS
Identify mode of operation.

PRE-REGULATOR
Limits internal dissipation for
reliability and efficiency.

higher

ISOLATED OUTPUT
Either polarity may be floated or grounded.

OVERLOAD PROTECTICN
Fully adjustable current limiting (from 5%
to 100% of maximum output current) for
Master and Slave supplies protects circuit
under test and the power supply.

REVERSE POLARITY PROTECTION
Prevents damage to power supply from
external voltage of reverse polarity.

HOORK-UP CABLES
Supplied with three sets of red and black
hook-up leads.



SPECIFICATIONS

MASTER AND SLAVE SUPPLIES
Outpat Voltage Range:

0V {+0/-30 mV) to 30 V + (3% to 7%).

Output Current Limit Range:
0 A (+0/-30 mA) to 2 A +(3% to 7%).

Load Regulation (Constant Voltage):
<0.01% + 3 mV.

Line Regulation 108 -~ 132 V (Constant

Voltage):
=0.01% + 3 mV.

Ripple (Constant Voltage):
=1 mV RMS,

Recovery Time {(Constant Voltage):
=100 uS,

Temp, Coefficient (Constant Voltage):
=300 ppm/°C.

Load Regulation {Constant Current):
=0.2% +3 mA.

Line Regulation 108 - 132 V (Constant
Current):
=0.2% +3 mA.

Ripple Current {at 108 V for Constant
Current):
=<3 mA RMS,

Tracking (Series):
+0.2% +10 mV.

Panel Meter Accuracy {Volts):
£0.5% + 2 digits.

Panel Meter Accuracy (Current):
£0.5 % + 2 digits.

4-6.5 V SUPPLY

Cutput Voltage Range:
4V £5% to 6.5 V 15%.

Load Regulation {Constant Voltage):
=10 mV (0 to 5 A load).

Line Regulation 108 - 132 V {Constant
Voltage):
=10 mV.

Ripple And Noise:
=2 mV RMS,

Overvoltage Protection Threshold:
6.8 Vto7.3V.

Panel Meter Accuracy:
Same as Master Supply Meter.

GENERAL

Power Requirements:
110/120/220/240 VAC +10%, 50/60 Hz.

Power Consumption (Fully Loaded):
Approximately 320 W.

Protection:
Reverse polarity protection and current
limiting.

Dimensions (H x W x D):
165 x 315 x 381 mm (12.4 x 15 x 6.5").

Weight:
10 kg (22 1bs).

Accessories Supplied:
Three sets of hook-up leads, 1 red, 1 black.
Two earth ground bus straps.
Two 5A, 250V fuses (spares).
Schematic Diagram & Parts List.

Optional Accessories:
FP-10 10-amp test leads (1 red, 1 black).



CONTROLS AND INDICATORS

GENERAL CONTROLS AND INDICATORS
1. POWER Switch.

2. TRACKING Mode Switches. Two push-
button switches that select INDEPendent
mode, series tracking mode, or parallel

tracking mode as follows:

a. When both switches are disengaged
{out), the unit is in the INDEPen-
dent mode and the MASTER and
SLAVE power supplies are com-

pletely independent from

another.

b. When the left switch is engaged (in)
and the right switch is disengaged
(out), the unit is in the TRACKING
SERIES mode. In this mode, maxi-
mum voltage of both supplies is set
using the MASTER VOLTAGE con-
trols (voltage at output terminals
of the SLAVE supply tracks the vol-
tage at the output terminals of the
MASTER supply). Also, in this
mode of operation the positive
terminal (red) of the SLAVE supply
is connected to the negative termi-
nal (black) of the MASTER supply.
This allows the two supplies to be

used as one 0~to-60 volt supply.

¢. When both switches are engaged
(in), the unit is in the TRACKING
PARALLEL mode. In this mode the
MASTER and SLAVE supplies are
wired together in parallel and both
the maximum current and voltage
are set using the MASTER con-
trols. The MASTER and SLAVE
outputs can be used as two indi-
vidual (but tracking) power supplies
or just the MASTER output can be
used as a 0-to-30 volt supply with a

4 A capability.

3. 0-30 V/4-6.5 V Switch. Controls MAS~
TER/4~6.5 V 1LED Display. When this
switch is in the 0-30 V position, the LED

Turns power on and
off. When power is on, switch is inter-
nally illuminated to serve as a pilot light.

display monitors the MASTER {0~30 V)
supply. When this switch is in the
4-6.5 V position, the LED display moni-
tors the 4-6.5 V supply.

A/V Switch. Selects current cr voltage
metering mode for the MASTER 0-30 V
supply or the 4-6.5 V supply (depending
on setting of 0-30 V/4-6.5 V switch).
When in the A (amps) position, current is
read from the MASTER/4-6.5 V LED Dis-
play. When in the V (volts) position, vol-
tage is read from the MASTER/ 4-6.5V
LED Display.

MASTER/4-6.5 V LED Display. Digital
display indicates voltage or current at
the 0-30 V MASTER supply or the 4-6.5V
supply (depending on the setting of the
MASTER A/V and 0-30 V/46.5 V
switches).

4-6.5 V SUPPLY CONTROLS AND
INDICATORS

6.

"_* Terminal (Black). Negative polarity
output terminal for 4~6.5 V supply.

+" Terminal (Red). Positive polarity
output terminal for 4-6.5 V supply.

Voltage Level Control. Adjusts output
voltage for 4-6.5 V supply. Fully coun-
terclockwise rotation adjusts output vol-
tage to 4 V. Clockwise rotation in-~
creases voltage to a maximum of 6.5 V
{full clockwise rotation).

5 A OVERLOAD Indicator. Lights when
load on 4-6.5 Volt supply becomes too
large.

MASTER SUPPLY CONTROLS AND
INDICATORS

10,

C.C. {Constant Current) Indicator. Red
LED lights when MASTER supply is in
the Constant Current mode. The Power
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Fig. 1. Front Panel Controls And Indicators.

Supply regulates the output current at
the value set by the MASTER CURRENT
control. In the Parallel Tracking mode,
when this indicator is lit, both the
MASTER and SLAVE supplies are in the
Constant Current mode. 13.

C.V. (Constant Voltage) Indicator. Green
LED lights when the MASTER supply is
in the Constant Voltage mode. The
Power Supply regulates the output vol-
tage at the value set by the MASTER
VOLTAGE controls. In either the Series
or Parallel Tracking mode, when this in-
dicator is lit, both the MASTER and
SLAVE supplies are in the Constant Vol-
tage mode. 14,

COARSE VOLTAGE Control. Coarse
adjustment of the output voltage of the
MASTER supply. Also functions as
coarse adjustment control for the maxi-
mum output voltage of the SLAVE supply
when either parallel or series tracking

mode is selected. Read the value on the
MASTER/4-6.5 V LED Display when the
voltage (V} and master (0-30 V) metering
modes are selected.

FINE VOLTAGE Control. Fine adjust-
ment of output voltage of the MASTER
supply. Also functions as fine adjust-
ment control for the maximum output
voltage of the SLAVE supply when either
parallel or series tracking mode is se-
lected. Read the value on the MAS-
TER/4-6.5 V LED Display when the vol-
tage (V) and master (0~30 V) metering
modes are selected.

CURRENT Control. Adjusts current
limit of MASTER supply in constant vol-
tage mode. Adjusts constant current
value of MASTER supply in constant cur-
rent mode, Current can be read from
the MASTER/4~6.5 V LED Display when
the current {A) and master (0-30 V)
metering modes are selected,
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Fig. 2. Rear Panel Controls,

*+" Terminal (Red). Positive polarity
output terminal for the MASTER sup-
ply. Also serves as the positive polarity
terminal for 4 A parallel and 0~to~60 V
series tracking operation.

GND Terminal
Chassis Ground.

(Green). Earth and

** Terminal (Black}). Negative polarity
output terminal for the MASTER sup-
ply. Also serves as the negative polarity
terminal for 4 A parallel tracking oper-
ation. In series tracking operation, this
terminal is internally tied to the {4
positive terminal of the SLAVE supply.

SLAVE SUPPLY CONTROLS AND
INDICATORS

18,

C.V. (Constant Voltage} Indicator. Green
LED lights when the SLAVE supply is in
the Constant Volitage mode. The Power
Supply regulates the output voltage at
the value set by the SLAVE VOLTAGE
controls.

19,

20,

21,

22,

C.C. {Constant Current)/PARallel Indi-
cator. Red LED lights when SLAVE
supply is in the Constant Current mode.
The Power Supply regulates the output
current at the value set by the SLAVE
CURRENT control when in the series
tracking or INDEPendent modes. Also
lights when the TRACKING PARALLEL
mode is selected.

COARSE VOLTAGE Control. Coarse
adjustment of the output voltage of the
SLAVE supply when the INDEPendent
mode is selected. Read the value on the
SLAVE LED Display when the voltage (V)
metering mode is selected,

FINE VOLTAGE Control. Fine adjust-
ment of output voltage of the SLAVE
supply when the INDEPendent mode is
selected. Read the value on the SLAVE
LED Display when the voltage (V)
metering mode is selected.

CURRENT Control. Adjusts current
limit of SLAVE supply in constant vol-
tage mode. Adjusts constant current
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23.

24,

value of SLAVE supply in constant cur-
rent mode. Current can be read from
the SLLAVE LED Display when the cur-
rent (A) metering mode is seiected.

A/V Switch, Selects current or voltage
metering mode for the 0-30 V SLAVE
supply. When in the A {amps) position,
current s read from the SLAVE LED
Display. When in the V (volts) position,
voltage is read from the SLAVE LED
Display.

SLAVE LED Display. Digital display
indicates woltage or current at the
0~30 V SLAVE supply (depending on the
setting of the A/V switch),

"+ Terminal (Red). Positive polarity
output terminal for the SLAVE supply,

26.

27.

In series tracking operation, this termi-
nal is connected to the negative terminal
of the MASTER supply.

GND Terminal
Chassis Ground.

{Green). Earth and

"-" Terminal (Black). Negative polarity
output terminal for the SLAVE supply,
Also serves as the negative polarity ter-
minal for 0~to-60 V series tracking oper-
ation,

REAR PANEL CONTROLS

28.

29.

Fuse.

Line Cord.



OPERATING INSTRUCTIONS

SAFETY PRECAUTIONS

CAUTION |

P Sy

Avoid contacting the heat sinks
at the rear of the power supply.
When the unit is providing large
amounts of current at any or all
of its outputs, the heat sinks can
become very hot. Contacting
the heat sinks when they are hot
could result in skin burns or
damage to the equipment in con-
tact with them,

Use only a polarized 3-wire ac
outlet, This assures that the
power supply chassis, case, and
ground terminal are connected
to a good earth ground and re-
duces danger from electrical
shock.

There may be great danger of
electrical shock if the power
supply output is connected to an
external high voltage. Some
equipment being powered may
contain high voltage and present
a shock hazard. Observe
caution. If the power supply
output is floated {referenced to
a wvoltage rather than earth
ground) turn off the power
supply and the equipment under
test when making connections.
Never float the power supply to
a  potential greater  than
100 volts peak with respect to
earth ground,

EQUIPMENT PRECAUTIONS

Avoid using the power supply in ambient
temperatures above +40° C. Always allow
sufficient air space around the heat sink at the
rear of the power supply for effective radia-
tion to prevent internal heat build-up.

Although the power supply is protected
against reverse polarity damage, the circuit
being powered may not include such pro-
tection. Always carefully observe polarity;
incorrect polarity may damage the equipment
under test.

Do not exceed the voltage rating of the cir-
cuit being powered. Many transistors and
integrated circuits will not withstand voltage
of 30 volts.

There is no need to worry about voltage
spikes or overshoot damaging the equipment
under test. The voltage between the output
terminals of the power supply never exceeds
the preset value as the POWER switch is
turned on or off.

INDEPENDENT USE OF "MASTER" OR
"SLAVE" SUPPLY

The "MASTER" and "SLAVE" supplies each
provide a 0-~to~30 volt output at up to 2.0
amps. This procedure covers the use of the
MASTER and SLAVE supplies only when they
are used independently from one another.
When used in the INDEPendent operating
mode, the operating controls of the two power
supplies are completely independent and either
supply can be used individually or both can be
used simultaheously. Basic operation is
covered here. Several variations are covered
in the APPLICATIONS section of this manual.

Hook-up

1. Disengage both TRACKING mode
switches {both switches out) so that the
power supply is in the INDEPendent
operating mode.

2. Turn off the power supply and the
equipment to be powered during hook-up.

3. Connect the positive polarity of the
device being powered to the red (4} ter-
minal of the power supply.
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OPERATING INSTRUCTIONS

Connect the negative polarity of the
device being powered to the black (5
terminal of the power supply.

Fig. 3 illustrates the grounding possibil-
ities when used in the INDEPendent
mode.

a. If the negative polarity of the
equipment or circuit being powered
is also the chassis or comion, it
may be grounded to earth by
strapping the black (-} terminal to
the green (GND) terminal as shown
in Fig. 3A.

b. Similarly, the positive polarity can
be grounded by strapping the red (+
terminal to the green {GND)} ter-
minal as shown in Fig. 3B.

c. If an earth ground reference is not
required, the configuration of Fig.
3C may be used. The scheme in
Fig. 3C should also be used where it
is not known whether the chassis is
common with either the positive or
negative polarity.

d. If the chassis or common ¢f the
equipment being powered is sepa-
rate from both the positive and
negative polarity power inputs, use
the connection shown in Fig. 3D.

Observe proper polarity. If the circuit
being powered is not equipped with re-
verse polarity protection, damage to the
circuit can resuit from reverse polarity.
Use color coded hook-up leads, such as
the sets supplied with the power supply,
for convenience in identifying pelarity,
red for (+} and black for (-).

Make sure that the hook-up leads offer
sufficient current capability and low re-
sistance between the power supply and
the circuits being powered. The hock-up
leads supplied with the power supply are
rated for 3 amps.

Typical Constant Voltage Operation

1.

Before connecting the device to be pow-
ered to the power supply, determine the
maximume safe load current for the

11

device to be powered and set the current
limit value {see "Setting Current Limit"
procedure in this section).

Set FINE VOLTAGE control to center
and COARSE VOLTAGE control to min-
imum (fully counterclockwise}.

Turn off power supply and connect it to
the device to be powered (see "Hook-Up"
procedure in this section).

Turn on POWER switch.
cator should light.

The CV indi-

Set the meter selection switch to the V
position to select the voltage metering
mode.

Increase the VOLTAGE setting until the
LED display reads the desired value. The
FINE control permits easier setting to a
specific value.

Set the meter selection switch to the A
position to select the current metering
mode and note the load current on the
display.

Read output wvoliage

and current from display CA. Inoigaior ON

|

T T Zzmm TRIPLE GUTPUT DO _"';E;-SQPF}I_“ 1&60
0.0 =Ry B
g . - l_l.L.J\
. =T
1 - 3 3 \
TR R J 0
_ + Preset Agjust
curment to degred
Himit voltage
Load J

Fig. 4. Typical Constant Voltage Operation.
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If the locad current exceeds the preset
current limit, the CV indicator will go
off and the CC indicator will light. In
this case, the power supply automatically
switches to the constant current mode
and further rotation of the VOLTAGE
control will not increase the output vol-
tage.

Setting Current Limit

1.

Determine the maximum safe current for
the device to be powered.

Temporarily short the (+) and (-) ter-
minals of the power supply together with
a test lead.

Rotate the COARSE VOLTAGE control
away from zero sufficiently for the CC
indicator to light.

Set the meter selection switch to the A
position to select the current metering
mode.

Adjust the CURRENT control for the
desired current limit. Read the current
value on the LED display.

?t

The current limit (overload protection)
has now been preset. Do not change the
CURRENT control setting after this
step.

Remove the short between the (+) and ()
terminals and hook up for constant vol-
tage operation.

Typical Constant Current Operation

I.

Before connecting the device to be pow-
ered to the power supply, determine the
maximum safe voltage to be applied, set
the meter selection switch to the V posi-
tion, and set the VOLTAGE controls to
obtain that voltage reading on the LED
display.

Determine the desired constant current
value.

Set the CURRENT control to minimum
(fully counterclockwise).

Turn off the power supply and connect it
to the device to be powered.

Turn on the power supply. The CC indi~
cator should light,

Read current limit

C.C. Indicator ON value from display

CCEIY TRIPLE OU‘TPU'I" aC POWER

BUPPLY i
— - ot .- .

Midrange

Temporarily Adjg[fs{ o0
desired current
shart {-) and {-) limit

CC.

. Read output current
Indicator ON

from display

S TRIPLE OUTRUT [ POW‘EH SUFPLY

1660

Preset
voltage limit

Adijust to
desired current

Fig. 5. Setting Current Limit.
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Fig. 6. Typical Constant Current Operation.
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6. Set the meter selection switch to the A
position to obtain the current metering
mode.

Increase the CURRENT control setting
until the desired constant current value
is read on the display, or set the current
limit in advance (before connecting the
load) as prescribed earlier in the "Setting
Current Limit" procedure

8. If the load current drops below the con-
stant current value, the CC indicator
will go off and the CV indicator will
light. In this case, the power supply
automatically switches to the constant
voltage mode, and further rotation of the
CURRENT control will not increase the
output current.

Constant Voltage/Constant Current
Characteristic

The working characteristic of this power
supply is called a constant voltage/constant
current automatic crossover type. This per-
mits continuous transition from constant cur-
rent to constant voltage modes in response to
the load change. The intersection of constant
voltage and constant current modes is called
the crossover point. Fig. 7 shows the relation-
ship between this crossover point and the load.

For example, if the load is such that the
power supply is operating in the constant vol-
tage mode, a regulated output voltage is pro-
vided. The output voltage remains constant as
the load increases, up until the point where
the preset current limit is reached. At that
point, the output current becomes constant
and the output voltage drops in proportion to
further increases in load. The crossover peint
is indicated by the front panel LED indi-
cators. The crossover point is reached when
the CV indicator goes off and the CC indicator
comes On.

Similarly, crossover f{rom the constant
current to the constant voltage mode auto-
matically occurs from a decrease in load. A
good example of this would be seen when
charging a 12-volt battery. Initially, the open
circuit voltage of the power supply may be
preset for 13.8 volts. A low battery will place
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a heavy load on the supply and it will operate
in the constant current mode, which may be
adjusted for a 1 amp charging rate. As the
battery becomes charged, and its voltage
approaches 13.8 volts, its load decreases to
the point where it no longer demands the full
1 amp charging rate, This is the crossover
point where the power supply goes into the
constant voltage mode.

~ W MAX
Constant Current .
Rargs o Max
T ™ Grossover Point
& Constar
Output CVQ"lItSIEIWI
Yaoltage F?anagee

L 4

dusott Current

Fig. 7. Constant Voltage/Constant Current
Characteristic.

SERIES TRACKING OPERATION

When the series tracking mode of operation
is selected, the positive (red) terminal of the
SL.AVE supply output is internally connected
to the mnegative (black) terminal of the
MASTER supply. This allows the power supply
to be used as a single 0-to-60 volt power
supply simply by using the negative (black)
terminal of the SLAVE supply and the positive
(red) terminal of the MASTER supply.

In the series tracking mode, the maximum
output voltage of both the MASTER and
SLAVE supplies can be simultaneously varied
with one control. The maximum SLAVE supply
voltage is automatically set to the same value
as the MASTER supply by using the MASTER
VOLTAGE controls.

Simultaneous metering of both current and
voltage can be obtained in this mode of op-
eration by setting one of the displays for cur-
rent metering and one for voltage metering.
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In this case, the output voltage {across the two
supplies} is actually double the displayed
value. For example, if the MASTER display is
set for voltage metering and the SLAVE dis-
play for current metering, the output voltage
across the MASTER positive {red) terminal and
the SLLAVE negative (black) terminal would be
double the reading on the MASTER LED Dis-
play (since both supplies are putting out the
same voltage). The actual output current
would be the value read from the SLAVE LED
Display (since the two supplies are wired in in
series, current flowing through each supply
must be equal).

1. Set the power supplies to the TRACKING
SERIES mode by engaging the left
TRACKING switch and release the right
TRACKING switch.

2. GSet the 0-30 V/4-6.5 V switch to the
0-30 V position the MASTER A/V switch
to the V (voltage metering) position, and
the SLAVE A/V switch to the A (current
metering) position.

3. Set the SLAVE CURRENT control to the
fully clockwise position. The maximum
current is set using the MASTER
CURRENT control. Follow the in-
structions for "Setting Current Limit"
(INDEPENDENT USE OF "MASTER" OR
"SLAVE" SUPPLY section of this manual)
using the MASTER CURRENT control.

NOTE
Because the supplies are being
used in series, either CURRENT
control can be used to set maxi-
mum current. If desired, the
MASTER CURRENT control can
be rotated fully clockwise and
the SLAVE CURRENT control
can be used to adjust the maxi-
mum current value. Because
current through the two supplies
must be equal when they are
being used in series, the lowest
CURRENT control setting will
set the maximum output current.

4. Adjust the output voltage to the desired
level using the MASTER VOLTAGE con-
trols (rex.ember that the actual output
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voltage is double the reading on the
MASTER LED Display).

Turn off the power supply and the
equipment to be powered during hook-up.

Connect the positive polarity of the
device being powered to the red (+) ter-
minal of the MASTER power supply.

Conmnect the negative polarity of the
device being powered to the black (-}
terminal of the SLAVE power supply.

Fig. 8 illustrates the grounding possi-
bilities when the unit is used as a 0-to-60
volt supply.

a. If the negative polarity of the
equipment or circuit being powered
is also the chassis or common, it
may be grounded to earth by
strapping the black (-} terminal of
the SLAVE supply to the green
{(GND) terminal of the SLAVE
supply as shown in Fig. 8A.

b. Similarly, the positive polarity can
be grounded by strapping the red (+)
terminal of the MASTER supply to
the green terminal of the MASTER
supply as shown in Fig. 8B.

c. If "split supply" operation is de-
sired, a positive and negative vol-
tage with a center ground can be
acheived by strapping the black (-)
terminal of the MASTER supply to
the green (GND) of the MASTER
supply as shown in Fig, 8C. See the
APPLICATIONS section of this
manual for more information on
"split supply" operation.

NOTE
If one of the supplied ground
straps is to be used, only use it
in one of these three ways. Con-
necting two ground straps could
ground both the positive and
negative terminals and load
down the power supply, causing
improper operation.

d. If an earth ground reference is not
required, the configuration of Fig.
8D may be used. The scheme in
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Fig. 8D should also be used where it
is not known whether the chassis is
common with either the positive or
negative polarity.

e. If the chassis or common of the
equipment being powered is separ-
ate from both the positive and neg-
ative polarity power inputs, use the
connection shown in Fig. 8E.

9. Observe proper polarity. If the circuit
being powered is not equipped with re-
verse polarity protection, damage to the
circuit can result from reverse polarity.
Use color coded hook-up leads, such as
the sets supplied with the power supply,
for convenience in identifying polarity,
red for (+) and black for (~).

10. Make sure that the hook-up leads offer
sufficient current capability and low re-
sistance between the power supply and
the circuits being powered. The hook-up
leads supplied with the power supply are
rated for 3 amps.

PARALLEL TRACKING OPERATION

In the parallel tracking mode of operation,
both supplies are strapped together {in paral-
lel). This allows for a 0-30 V supply with a 4
amp current capability. Only the MASTER
output terminals are used for parallel tracking
operation. In the parallel tracking mode, the
SLAVE supply output wvoltage and current
track the MASTER supply output voltage and
current.

1. Set the power supplies to the TRACKING
PARALLEIL. mode by engaging both
TRACKING switches.

2. Set the 0-30 V/4-6.5 V switch to the
0-30 V position, the MASTER A/V switch
to the V (voltage metering} position, and
the SLAVE A/V switch to the A (current
metering) position. Output voltage will
now be read from the MASTER LED Dis-
play. Output current is exactly double
the value read from the SLAVE LED Dis-
play (because each supply is providing
the same amount of current).

3. Because both voltage and current of the
SLAVE supply track the MASTER supply,
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5.

the maximum current and voltage are set
using the MASTER controls. Using the

MASTER supply output jacks, follow the
instructions for "Setting Current Limit"
(INDEPENDENT USE OF "MASTER" OR
"SLAVE" SUPPLY paragraph of this sec-
tion). Remember that the actual current
output at the MASTER supply output
jacks is double the reading on the SLAVE

LED Display.

Adjust the output voltage to the desired
level using the MASTER VOLTAGE con-
trols.

Turn off the power supply and the
equipment to be powered during hook-up.

Connect the positive polarity of the de-
vice being powered to the red (+) ter-
minal of the MASTER power supply.

Connect the negative polarity of the de-
vice being powered to the black (-} ter-
minal of the MASTER power supply.

Fig. 9 illustrates the grounding possibil-
ities when used in the TRACKING
PARALLEL mode.

a. If the negative polarity of the
equipment or circuit being powered
is alse the chassis or common, it
may be grounded to earth by
strapping the black {~) terminal to
the green (GND) terminal as shown
in Fig. 9A,

b. Similarly, the positive polarity can
be grounded by strapping the red (4
terminal to the green (GND) ter-
minal as shown in Fig. 9B.

¢. If an earth ground reference is not
required, the configuration of Fig.
9C may be used. The scheme in
Fig, 9C should also be used where it
is not known whether the chassis is
common with either the positive or
negative polarity.

d. If the chassis or common of the
equipment being powered is sepa-
rate from both the positive and
negative polarity power inputs, use
the connection shown in Fig. 9D.
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10.

QObserve proper polarity., If the circuit
being powered is not equipped with re-
verse polarity protection, damage to the
circuit can result from reverse polarity.
Use color coded hook-up leads, such as
the sets supplied with the power supply,
for convernience in identifying polarity,
red for {+) and black for (~).

Make sure that the hook-up leads offer
sufficient current capability and low re-
sistance between the power supply and
the circuits being powered. The hook-up
leads supplied with the power supply are
rated for 3 amps. 1(}-amp test leads are
available as an optional accessory.

4-6.5 V POWER SUPPLY OPERATION

The 4-6.5 V supply provides a 4.0 to 6.5V

DC output with a 5 amp current capacity. The
supply is ideal for use with TTL circuits.

1,

Set the 0-30 V/4-6.5 V switch to the
4-6.5 V position and the MASTER A/V
switch to the V position. This sets the
MASTER/4-6.5 V Display to show output
voltage of the 4-6.5 V supply.

Using the Voltage Level Control to ad-
just the output voltage of the 4-6.5 V
supply to the desired level,

Turn off the power supply and the
equipment to be powered during hook-up.

Connect the positive polarity of the de~
vice being powered to the red {+) ter~
minal of the 4-6.5 V supply.

Connect the negative polarity of the de~
vice being powered to the black (-) ter-
minal of the 4~6.5 V supply.

Fig. 10 illustrates the grounding possi-
bilities of the the 4-6.5 V supply.

a. If the negative polarity of the
equipment or circuit being powered
is also the chassis or common, it
may grounded to earth by con-
necting a jumper from the black {-)
terminal to either green (GND)
terminal! as shown in Fig. 10A.

b. Similarly, the positive polarity can
be grounded by connecting a jumper
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between the red {+) terminal and
either green {GND) terminal as
shown in Fig, 10B.

c. If an earth ground reference is not
required, the configuration of Fig.
10C may be used. The scheme in
Fig. 10C should also be used where
it is not known whether the chassis
is common with either the positive
or negative polarity.

d. If the chassis or common of the
equipment being powered is sep-
arate from both the positive and
negative polarity power inputs, use
the connection shown of Fig. 10D.

Observe proper polarity. If the circuit
being powered is not equipped with re-
verse polarity protection, damage to the
circuit can result from reverse polarity.
Use color coded hook-up leads, such as
the sets supplied with the power supply,
for convenience in identifying polarity,
red for {+) and black for (-}

Make sure that the hook-up leads offer
sufficient current capability and low re-
sistance between the power supply and
the circuits being powered. The hock-up
leads supplied with the power supply are
rated for 3 amps. 10-amp hook-up leads
are available as an optional accessory.

If the red OVERLOAD indicator lights,
too much load has been placed on the
supply. This will cause voltage and
current to drop and prevent proper
operation of the 4-6.5 V supply. To
correct this situation, the load on the
supply must be decreased so that no
more than 5 amps of current are
required.

NOTE

If decreasing the load does not
cause the overload indicator to
turn off, the overveoltage protec-
tion circuitry has turned on. In
order to return the supply to
nortmal operation, the output
voltage must be decreased (or
the external voltage source must
be removed) and the power must
be momentarily shut off.
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GENERAL

The Model 1660 power supply has a very
wide variety of applications in electrical and
electronics servicing, engineering laboratories,
manufacturing and testing facilities, schools,
and home hobbying. The Master and Slave
pewer supply outputs are fully adjustable from
0-t0-30 volts and 0-to-2 amps and the 4-6.5 V
supply is fully adjustable from 4-to~6.5 V with
a current capability of 0~to-5 amps. This flex-
ibility makes it suitable for most applications
requiring a dc power source.

ELECTRONICS SERVICING

Most electronics troubleshooting and repair
is performed on a test bench., This power
supply can provide the dc power source to op-
erate a module or circuit board on the test
bench when it is removed from its parent
equipment. It can be used tc power portable,
battery-operated equipment and check the ef-
fect of low battery voltage. It can power ve-
hicular equipment such as tape players, auto
sound systems, CB radios, etc. on the test
bench. Parallel tracking supplies up to 4
amps, adequate surge current for most vehicu-
lar equipment.

Most automobiles and other vechicles use
12-volt electrical systems. Although the elec~
trical system is normally referred to as a 12~
volt system, actual battery voltage when fully
charged is approximately 14 volts. The power
supply may be set to 14 volts for servicing
equipment from vehicles with 12-volt electri-
cal systems. Some trucks use a 24-volt elec-
trical system; bench testing of equipment
from these systems should be performed at 28
volts.

Some servicing applications require the in-
jection of a variable dc voltage for certain
tests, such as checking the effect of AGC bias
in a television receiver. This requires an iso-
lated dc power supply, such as the Model
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1660. The equipment being tested may con-
tain its own power supply and operate from ac
power. A dc voltage may already be present
in the circuit. One polarity of the power
supply output is floated to an appropriate
point in the circuit, such as the emitter of a
transistor. The other pclarity of the power
supply output is then applied to another point
in the circuit, such as the base of that tran-
sistor. Varying the power supply voltage then
varies the dc bias on the stage, and the effects
may be noted. A series limiting resistor is
often used to protect the circuits from over-
dissipation,

ELECTRONICS MANUFACTURING

In electronics manufacturing facilities, the
power supply is often used as a dc power
source while testing and adjusting modules,
subassemblies, and complete units in the pro~
duction and assembly area or in the quality
control area. The instrument can be used in
incoming inspection as a d¢ power source for
testing purchased components and subassem-~
blies.

This power supply is particularly well suited
for manufacturing applications because of its
ease of operation and its continuous duty
rating. When load current or total power dis-
sipation are among the main characteristics to
be measured, the total load current and vol-
tage are easily displayed on the LED display.
The current limit can be set so that all units
which do not meet the load current specifica-
tion will cause the CC indicator to light, and
the unit can be rejected.

ELECTRONICS DESIGN LAB

The technician or engineer working in an
engineering laboratory requires a dc power
supply to power breadboard and prototype cir-
cuits. This power supply is ideal because it
monitors output current and voltage, limits
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current to protect the circuit, is adjustable
over a wide range, and has excelient
regulation and very low ripple.

Use of the instrument in an engineering
laboratory is very similar to that described for
servicing electronics equipment and modules,
except that lower currents may be prevalent
when powering individual circuits. The cur-
rent limiting feature is very valuable in this
application because it can protect unproven
circuits from damage.

ELECTRONICS EDUCATION

The student in an electronics curriculum
may use the power supply for powering equip~
ment and circuits as previously described for
all other applications. In addition, the power
supply can be used in the classroom laboratory
to conduct experiments in fundamental elec-
tronics. In learning Ohm's law, for example,
the relationships of resistance, current, and
voltage are easily demonstrated by the use of
a power supply.

BATTERY CHARGING

The power supply can be used as a battery
charger to restore the charge in rechargeable
batteries such as lead-acid, nickel-cadmium,
and some alkaline types, Refer to the battery
manufacturer's charging specifications for
proper voltage and current settings. Charging
information is sometimes printed on the bat-
teries. Battery charging, at least initially,
requires the constant current mode of oper-
ation. Before connecting the power supply to
the battery, preset the VOLTAGE controls to
the fully charged terminal voltage specified by
the battery manufacturer. Tuwrn off the power
supply while connecting the battery. Observe
proper polarity and connect as for constant
current operation. Adjust the CORRENT con-
trol for the maximum charging current speci-
fied by the battery manufacturer. (If the
maximum charging current is greater than the
power supply's maximum load current, set the
CURRENT control to maximum). The CC in~-
dicator will light and the battery will charge
at the preset current limit. As the battery
approaches full charge, its terminal voltage
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will approach that of the power supply output
and the charging current will taper off, The
power supply may automatically switch to CV
(constant voltage) operation. When this
occurs, the power supply will continue to pro-
vide a trickle charge,

SPLIT SUPPLY

Frequently, "split power supplies”" are re-
quired for amplifier and other electronic cir-
cuits, The Model 1660 is ideally suited for
"split power supply” operation. This supply
can be configured to provide two positive vol-
tages with a common negative, two negative
voltages with a common positive, or one posi-
tive and one negative with a common ground.
In addition, each of these configurations can
be obtained with identical or differing vol-
tages.

Two Identical Positive Voltages With a
Common Negative
(Refer To Fig. 11)

Some electronic equipment requires two
identical positive voltages with a common
negative. A pgood example of this would be a
digital car clock where there are two +12 volt
inputs and a common negative. Using both
supplies in the parallel tracking mode would
provide the simplest hock~up and operation.
This type of "split supply" operation is ob-
tained as follows:

1. Connect a ground strap between the
MASTER supply's negative terminal and
ground.

2. Set the desired voltage and maximum
current using the MASTER VOLTAGE
and CURRENT controls.

3. Tun off the power supply and the
equipment to be powered during hook-up.

4. Connect the positive polarity inputs of
the circuit to be powered to the positive
(red) terminals of the supplies and con~
nect the common negative input of the
circuit to be powered to the MASTER
supply's negative (black) or ground
(green) terminal.
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Two Differing Positive Voltages With a
Common Negative
(Refer To Fig. 12)

Many electronic circuits require two dif-
ferent positive voltages with a common nega~
tive. A typical example of this would be a de-
vice that uses both TTL (+5 V} and analog
(typically +15 V) circuitry. Using both
supplies, two differing positive voltages with a
common negative are obtained as follows!:

1.  Select the INDEPedent operating mode
and set up the LED displays so that both
displays monitor voltage,

2. Connect the ground straps between each
supplies' negative terminal and ground.

3. Independently set the desired voltage and
maximum current for the MASTER and
SLAVE supplies using the MASTER
VOLTAGE and CURRENT controls and
the SLLAVE VOLTAGE and CURRENT
controls respectively.

4. Turn off the power supply and the
equipment to be powered during hook-up.

5. Connect the positive polarity inputs of
the circuit to be powered to the positive

22

(red) terminal of the supply. Connect
the common negative input of the circuit
to be powered to either of the supply's
negative (black] or ground (green)
terminal.

6. If desired, set the LED displays to moni-
tor current.
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Fig. 12. Typical Hook-Up Using Two
Differing Positive Voltages and a
Common Negative,

Two Identical Negative Voltages With a
Common Positive
(Refer To Fig, 13)

When the same negative voltage is required
at two points in the same circuit and a
common positive is needed, perform the
following:

1. Connect the ground strap between the
positive terminal and the ground of the
MASTER supply.

2. Set the desired voltage and maximum
current using the MASTER VOLTAGE
and CURRENT controls.

3. Turn off the power supply and the
equipment to be powered during hook-up.

4. Connect the negative polarity inputs of
the circuit to be powered to the negative
{(black} terminals of the supplies. Con-
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nect the common positive input of the
circuit to be powered to the MASTER
supply's positive (red} or ground (green}
terminal.
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Fig. 13. Typical Hook~Up Using Two
Identical Negative Voltages and a
Common Positive.

Two Differing Negative Voltages With a
Positive Common
{(Refer To Fig. 14)

Using both supplies, two differing negative
voltages with a common positive are obtained
as follows:

1. Select the INDEPedent operating mode
and set up the LED displays so that both
displays monitor voltage,

2. Connect the ground straps between each
supplies' positive terminal and ground.

3. Independently set the desired voltage and
maximum current for the MASTER and
SLAVE supplies using the MASTER VOL-
TAGE and CURRENT controls and the
SLAVE VOLTAGE and CURRENT con-
trols respectively.

Turn off the power supply and the
equipment to be powered during hook-up.

5. Connect the negative polarity inputs of
the circuit to be powered to the negative
(black) terminals of the supplies.
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Connect the common positive input of
the circuit to be powered to either
supplies positive {red) or ground (green)
terminal.

6. If desired, set the LED displays to moni-
tor current.
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Fig. 14. Typical Hook~Up Using Two
Different Negative Voltages and a
Common Positive.

Identical Positive and Negative Voltages With
a Separate Common
(Refer To Fig. 15)

Another typical "split supply” application is
when a circuit uses operational amplifiers (op~
amps). Typically, identical positive and
negative voltages are required to power op~
amp circuits. Using both supplies and the
series tracking mode of operation, identical
positive and negative voltages with a separate
common are cbtained as follows:

1. Select the TRACKING SERIES operating
mode and set up the LED displays so that
at least one of the displays monitors vol-
tage.

2. Connect the ground strap between the
ground terminal and the negative ter-
minal of the MASTER supply.

3. Set the desired voltage using the MAS-
TER VOLTAGE controls, Independently
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set the maximum current for the MAS-
TER and SLAVE supplies using the MAS-
TER CURRENT and SLAVE CURRENT
controls respectively.

4, Twn off the power supply and the
equipment to be powered during hook~up.

5. Connect the positive polarity input of
the circuit to be powered to the positive
{red) terminal of the MASTER supply and
connect the negative polarity of the cir-
cuit to the negative terminal of the
SLAVE supply. Connect the circuit
ground to the ground terminal of the
MASTER supply.

6. If desired, set one, or both of the LED
displays to monitor current. Although
often balanced, there can be different
load current for each of the supplies in
this configuration.

Select TRACKING
Preset current it SERIES Preset current limis

|
o TRIPLE DuTRUT ochmea supeLy / 1880

150 [ 180
-

.
A - T
Adjust far desiren woltage

Equipmen:
Being Powered

Fig, 15. Typical Hook-Up Using
Identical Positive and Negative Voltages
with a Separate Common.

Differing Positive and Negative Voltages With
a Separate Common
(Refer To Fig. 16)

Using both supplies and the independent
tracking mode of operation, different positive
and negative voltages with a separate common
are obtained as follows:
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1. Select the INDEPendent operating mode
and set up the LED displays to monitor
voltage.

2. Connect one ground strap between the
ground terminal and the negative ter-
minal of the MASTER supply and the
other between the ground terminal and
the positive terminal of the SLAVE

supply.
3. Set the desired voltage for each supply
using the VOLTAGE controls. Set the

maximum current using the CURRENT
controls,

4. Turn off the power supply and the
equipment to be powered during hook-up.

5. Connect the positive polarity input of
the circuit to be powered to the positive
(red} terminal of the MASTER supply and
connect the negative polarity of the cir-
cuit to the negative terminal of the
SLAVE supply. Connect the circuit
ground to the ground terminal of either
the MASTER or SLAVE supply.

6. If desired, set the LED displays to momni~
tor current, The load current will
usually be different for each of the
supplies in this configuration.

Preget current imit  Adjust for desired voitape  Seect INDEP

__.|__.'__. / L Preset curmnt Hrnit

Adjust for desired voltage

Equipmant

Fig. 16. Typical Hook-Up Using Differing
Positive and Negative Voltages and a
Separate Common.
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The following instructions are
for use by qualified personnel
only. To aveid electrical shock,
do not perform any servicing
other than contained in the
operating instructions unless you
are qualified to do so.

FUSE REPLACEMENT

If the fuse blows, the switch, the LED dis-
plays, and all other indicators will not light
and the power supply will not operate. The
fuse should not normally open unless a problem
has developed in the unit. Try to determine
and correct the cause of the blown fuse, then

replace only with a fuse of the correct
rating. For 110 or 120 V operation a 5 A,
250 V, 3AG fuse should be used and for 220 or

240 V operation a 2.5 A, 250 V, 3AG fuse
should be used. The fuse is located on the rear
panel (see Fig. 2).

LINE VOLTAGE CONVERSION

The primary winding of the power trans-
former is tapped to permit ocperation from
110, 120, 220, or 240 VAC, 50/60 Hz line vol-
tage. Conversion from one line voltage to
another is done by a simple wiring change as
shown in Fig. 17.

A label on the rear panel identifies the line
voltage to which the unit was factory wired.
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4 ;
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S101 ORG  120v
TAN A q:?' GRAY 1DV %
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— BLK
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e

240 V

Fig. 17. Line Voltage Conversion.
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Te convert to a different line voltage, perform
the following procedure:

1.  Make sure the power cord is unplugged.

2. Remove the case and locate the power
transformer,

3. Rewire the power transformer to the de-
sired line voltage as shown in Fig. 17.
Insulate the ends of the unused trans-
former tap wires.

4. A change in line voltage may also require
a corresponding change of fuse value.
Install the correct fuse value as listed in
the FUSE REPLACEMENT section.

5. Replace the cover.

6. Affix a label showing the correct line
voltage and fuse value (if changed) for
the unit after conversion. Place this
label directly over the factory label.

ADJUSTMENTS

This unit was accurately adjusted at the
factory before shipment. Readjustment is
recommended only if repairs have been made
in a circuit affecting adjustment accuracy, or
if you have a reason to believe the unit is out
of adjustment. However, adjustments should
be attempted only if a 4-1/2 digit multimeter
with an accuracy of £0.1% dcv or betfter is
available (B & K-Precision Model 2820 or
equivalent).

If readjustment is required, use the fol-
lowing procedure. All references to left and
right are correct when facing the front of the
supply. Locations of the adjustments are
shown in Fig. 18.

Master Supply And Master/4-6.5 V Metering
Adjustments

1. Connect an accurate (+0.1%) external
4-1/2 digit multimeter to measure the dc
voltage at the output terminals of the
MASTER SUPPLY.

2. Disengage both TRACKING mode
switches (both switches out) so that the
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10.

11.

12.

13.

power supply is in the INDEPendent op-
erating mode.

Set the MASTER VOLTAGE controls
(both COARSE and FINE) to minimum
{(fully counterclockwise).

Adjust trimmer potentiometer VR204 on
the main master circuit board {located
on the right side of the supply) for a
reading of -15 mV 115 mV on the mul-
timeter.

Set the MASTER VOLTAGE controls
{fboth COARSE and FINE} to maximum
{fully clockwise).

Adjust trimmer potentiometer VR201 on
the main master circuit board (located
on the right side of the supply) for a
reading as close to 31.50 volts (on the
multimeter) as possible.

Set the 0-30 V/4-6.5 V switch to the
0-30 V position and the MASTER A/V
switch to the V position.

Adjust trimmer potentiometer VR201 on
the master LED display circuit hoard
located on the right side of the supply
behind the MASTER LED Display) for a
reading of 31.50 V on the MASTER LED
Display.

Set the 0-30 V/4-6.5 V switch to the
0-30 V position and the MASTER A/V
switch to the A position.

Connect the external multimeter across
the MASTER SUPPLY output terminals
to read the cutput current (so that the
meter causes a short circuit across the
terminals} and adjust the MASTER
CURRENT control so that 2.00 amps is
read on the multimeter,

Adjust VR601 so that the MASTER LED
Display also reads 2.00 amps.

Rotate the MASTER CURRENT control
fully clockwise (maximum).

Adjust VR205 on the master supply cir-
cuit board ({located on the right side of
the supply) to obtain an output current of
2.05 amps (read on the LED display).
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Fig. 18A. Location Of Adjustments (Main Circuit Boards}.



MAINTENANCE
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15.

16.

17.

18,

19.

20.

Fig. 18B. Location Of Adjustments (Metering And Tracking Boards).

Set the 0-30 V/4-6.5 V switch to the
4-6.5 V position and the MASTER A/V
switch to the V position.

Connect the multimeter across the out-
put terminals of the 4-6.5 V SUPPLY to
read output voltage and adjust the
4-6.5 V voltage level control to obtain a
reading of 5.00 volts on the multimeter.

Adjust trimmter potentiometer VR602 so
that the MASTER/4-6.5V LED Display
reads 5.0 volts.

Set the MASTER A/V switch to the A
position.

Connect a 1 2 load (rated at 30 W or
more) across the output terminals of the
4~6,5 V SUPPLY and connect the multi-
meter to read the output current,

Adjust the 4-6.5 V voltage level control
to obtain an output of 5.00 amps {read on
the multimeter).

Adjust trimmer potentiometer VR603 so
that the MASTER/4-6.5 V LED Display
also reads 5.00 amps.
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Fig. 18C. Location Of Adjustments.

Slave Supply And Metering Adjustments

1.

Connect an accurate (30.1%) external
4-1/2 digit multimeter to measure the dc
voltage at the output terminals of the
SLAVE SUPPLY.
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10‘

11,

12.

Disengage both TRACKING mode
switches (both switches out) so that the
power supply is in the INDEPendent op-
erating mode.

Set the SLAVE VOLTAGE controls (both
COARSE and FINE) to minimum {fully
counterclockwise).

Adjust trimmer potentiometer VR204 on
the main slave circuit board (located on
the left side of the supply) for a reading
of -15mV 115 mV on the multimeter.

Set the SLAVE VOLTAGE controls {both
COARSE and FINE) to maximum (fully
clockwise).

Adjust trimmer potentiometer VR201 on
the main slave circuit board (located on
the left side of the supply) for a reading
as close to 31.50 volts (on the multi-
meter) as possible,

Set the SLAVE A/V switch to the V po-
sition.

Adjust trimmer potentiometer VR201 on
the slave LED display circuit board (lo-
cated on the left side of the supply be-
hind the SLAVE LED Display) for a
reading of 31.5 V on the SLAVE LED

Display.

Set the SLAVE A/V switch to the A po-
sition.

Short the SLAVE SUPPLY
terminals together.

output

Rotate the SLAVE CURRENT control
fully clockwise {maximum),

Adjust VR205 on the slave supply circuit
board (located on the left side of the
supply) to obtain an output current of
2.05 amps (read on the LED display).

Slave Series Tracking Adjustment

10

Set the supply to the TRACKING SERIES
mode by engaging the left TRACKING
switch and releasing the right
TRACKING switch.
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Set the SLAVE CURRENT control to
midrange and set both the COARSE and
FINE MASTER VOLTAGE controls to
minimum {fully counterclockwise).

Connect the multimeter to the MASTER
SUPPLY outputs and measure the vol-
tage.

Disconnect the multimeter from the
MASTER SUPPLY outputs and connect it
across the SLAVE SUPPLY outputs.

Adjust trimmer potentiometer VR202 on
the main slave circuit board (located on
the left side of the supply) to obtain the
exact same reading for the SLAVE SUP-
PLY cutput as was present at the MAS-
TER SUPPLY output [(e.g., if the maxi-
mum MASTER SUPPLY output voltage is
-15.77 mV adjust VR20Z to obtain an
output voltage as close to -~15.77 mV at
the SILAVE SUPPLY as possible].

Set the SLAVE CURRENT contrel to
midrange and set both the COARSE and
FINE MASTER VOLTAGE controls to
maximum {fully clockwise).

Connect the multimeter to the MASTER
SUPPLY outputs and measure the vol-
tage.

Disconnect the multimeter from the
MASTER SUPPLY outputs and connect it
across the SLAVE SUPPLY outputs.

Adjust VR501 (located at the center of
the lower front panel circuit board - be-
hind the POWER and TRACKING
switches) until the voltage read from the
multimeter is the same as it was across
the MASTER cutput terminals. Return
the multimeter te the MASTER output
terminals and verify that the output vol-
tage is identical. If not, repeat this step.

4-6.5 V Supply Overload Threshold Adjustment

1.

Set the 0-30 V/4-6.5 V switch to the
4-6.5 V position and set the MASTER
AV switch to the A position.

Connect the multimeter across the

4-6.5 V supply cutput terminals,
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10.

11.

12.

Adjust the 4-6.5 V Voltage Control to
maximum {(fully clockwise).

Adjust VR405 on the main master circuit
board (located on the right side of the
supply) for a reading of 6.50 +0.05 V on
the display.

Adjust 4-6.5 V Voltage
minimum (4 V).

Caontrol to

Short R405 and VR405.

Preset VR404 (located on the circuit
board mounted on the heat sink behind
the transformer) fully clockwise.

Increase veltage with front panel control
to approximately 7.00 V on display.

Slowly adjust VR404 until overvoltage
circuit just activates (voltage drops
approximately 1 V),

Use the 4-6.5 V Voltage Control to adjust
the cutput voltage to 5.2 volts.

Turn VR403 on the main master circuit
board (located on the right side of the
supply! fully clockwise.

Connect a variable load ({load must be
rated to handle a power of at least 30 W
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across the 4-6.5 V supply output termi-
nals and adjust the load so that the
MASTER LED Display shows an output

current of exactly 5.35 A.

13. Adjust VR403 counterclockwise until the
output voltage {read from the multi-
meter) drops by 5 to 6 mV.

14, Turn the 4-6.5 V Voltage Control fully
counterclockwise {minimum).

15, Turn VR402 on the main master circuit
board (located on the right side of the
supply) fully counterclockwise.

16. Adjust VR402 clockwise until the 5 A

OVERLOAD indicator first lights.

INSTRUMENT REPAIR SERVICE

Because of the specialized skills and test
equipment required for instrument repair and
calibration, many customers prefer to rely
upon B & K-Precision for this service. We
maintain a network of B & K-Precision author-
ized service agencies for this purpose. To use
this service, even if the instrument iz no
longer under warranty, follow the instructions
given in the WARRANTY SERVICE INSTRUC-
TIONS section of this manual. There is a nom-
inal charge for instruments out of warranty.



WARRANTY SERVICEINSTRUCTIONS
(For U.5.A. and its Overseas Territories)

1. Refer to the MAINTENANCE section of your B & K-Precision instruction
manual for adjustments that may be applicable,

2. If the above-mentioned does not correct the problem you are experiencing
with your unit, pack it securely (preferably in the original carton or
double-packed). Enclose a letter describing the problem and include your
name and address. Deliver to, or ship PREPAID (UPS preferred in U.S.A.)

to the nearest B & K-Precision authorized service agency (see list en-
closed with unit).

If your list of authorized B & K-Precision service agencies has been misplaced, con-
tact your distributor for the name of your nearest service agency, or write to:

B & K-Precision MAXTEC INTERNATIONAL CORP.
Factory Service Operations
6470 West Cortland Street
Chicago, Illinois 60635
Tel {(312) 889-8870
Telex: 25~-3475

Also use this address for technical inquiries
and replacement parts orders.

31



LIMITED ONE-YEAR WARRANTY

MAXTEC INTERNATIONAL CORP. warrants to the original purchaser that
its B & K-Precision product, and the component parts thereof, will be free
from defects in workmanship and materials for a period of one year from the date
of purchase.

MAXTEC will, without charge, repair or replace, at its option, defective
product or component parts upon delivery to an authorized B & K-Precision service
contractor or the factory service department, accompanied by proof of the pur-
chase date in the form of a sales receipt.

To obtain warranty coverage in the U.S5.A,, this product must be registered by
completing and mailing the enclosed warranty registration card to MAXTEC
B & K-Precision, 74/ West Cortland Street, Chicago, Illinois 60635 within fifteen
(15) days from the date of purchase.

Exclusions: This warranty does not apply in the event of misuse or abuse of the
product or as a result of unauthorized alterations or repairs. It is void if the serial
mamber is altered, defaced or removed.

MAXTEC shall not be liable for any consequential damages, including with-
out limitation damages resulting from loss of use. Some states do not allow limi-
tation of incidental or consequential damages, so the above limitation or exclusion
may not apply to you.

This warranty gives you specific rights and you may also have other rights
which vary from state to state,

For your convenience we suggest you contact your B & K-Precision distributor,
who may be authorized to make repairs or can refer you to the nearest service con~
tractor. If warranty service cannot be obtained locally, please send the unit to
B & K-Precision Service Department, 6470 West Cortland Street, Chicago, Illinois
60635, properly packaged to avoid damage in shipment.

B & K-Precision Test Instruments warrants products sold only in the U.S.A. and

its overseas territories. In cther countries, each distributor warrants the B & K-
- Precision products which it sells.
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TEST INSTRUMENT SAFETY

{continued from inside front cover)

Use an insuiated floor material or a large, insulated floor mat to stand on, and
an insulated work surface on which to place equipment; and make certain such
surfaces are not damp or wet.

Use the time-proven "one hand in the pocket" technique while handling an
instrument probe. Be particularly careful to avoid contacting a nearby metal
object that could provide a good ground return path.

When testing ac powered equipment, remember that ac line voltage is usually
present on some power input circuits such as the on-off switch, fuses, power
transformer, etc. any time the equipment is connected to an ac outlet, even if
the equipment is turned off.

Some equipment with a two~wire ac power cord, including some with polarized
power plugs, is the "hot chassis” type. This includes most recent television
receivers and audioc equipment. A plastic or wooden cabinet insulates the
chassis to protect the customer. When the cabinet is removed for servicing, a
serious shock hazard exists if the chassis is touched. Not only does this
present a dangerous shock hazard, but damage to test instruments or the
equipment under test may result from connecting an earth ground lead of a
test instrument to a "hot chassis". To make measurements in "hot chassis"
equipment, always connect an isolation transformer between the ac outlet and
the equipment under test. The B & K-Precision Model TR-110 or 1604 Iso-
lation Transformer, or Model 1653 or 1655 AC Power Supply is suitabie for
most applications. To be on the safe side, treat all two-wire ac powered
equipment as "hot chassis” unless you are sure it has an isolated chassis or an
earth ground chassis.

Never work alone. Sowneone should be nearby to render aid if necessary.
Training in CPR (cardio-pulmonary resuscitation) first aid is highly recom-
mended.
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SERVICING
INFORMATION

M& BIC BREDISMDAr"

MODEL 1660

TRIPLE OUTPUT DC POWER SUPPLY

SCHEMATIC
SYMBOL

C107
Cc207
C405
BD401
D212
D404
Q203
Q402
$101
S601 - 603
F101

PARTS LIST

B & K-PRECISION
DESCRIPTION PART NUMBER

MAIN CHASSIS ASSEMBLY

ELECTRICAL PARTS

0.01 yF +80/-20%, 1 kV Ceramic Capacitor cu.veeveeeeererecnansens e etecensernsnustestensarsiseneennaaa 020-380-9-001
100 yF +80/-20%, 50 V Electrolytic Capacitor {Master Output, Slave Output) ceeenseesnesnnen Cerereres 022-392-9-002
470 UF +80/-20%, 16 V Electrolytic CapaCitOr seeveresssreseressesesssnesesssnsesnsssssssesssenssas vense 022-392-9-001
S10VB20 Bridge Rectifier (10 A, 200 V) .ecvuvnnnn eessseeasens teeseenessesasssssssassstansnrss davesnenes 157-047-9-001
1N5402 Diode (Master Output, Slave OUtPut) cvveevrenenrenrannanens veveresasersissess 151-136-9-001
1N5402 Diode (5 V Output)eessessssss Cheesassrssssssserasetrrsesasearasas Cessensassennnssessanss weereeees 151-136-9-001
2N3055 NPN Rower Transistor (Master Output, Slave OULPUL) criirnirranenensasanessnsssns cerersesnees 172-033-9-001
2N3055 NPN Power Transistor....eceessesesses Ceesassaassseenacatiessasresanseatnsensnsinnn tererreaseens 172-033-9-001
Rocker Switch, Nluminated (POWER) ..c.vuvvrrererenernsreseeenssesncsnnes e reestieesraeneraanaaaann 093-019-9-001
) Slide Switch, 6 A (A-V, 0-30V,4-6.5V)......... savessesssessasasssaceesasseaasnraasennnns 084-154-9-001
5 A, 250 V3AG Fast-Acting Fuse «.ovevvneennnes 191-251-3-005
Power Transformer......vaeees tieanresens ceacnaes ... 065-229-9-001
Output Terminal Jumper- Strap (2 used) ......... 261-195-9-001
Line Cord Strain Relief ...iuuiiiiiiiiiiiioiieiinneeieciiinnnecesonsnneenss errerireeiieiieiee, ....380-001-9-001
Line Cord.uieeeseeensrsescsescsossanscnscannns . 420-013-9-001
2-Conductor Cable (3 used; J201 master, J205A master, JZOSA S1aVe) vieriieniiriirnessnicnones veeees 428-185-9-001
2-Conductor Cable (master PCB J204-to-master outPut)eeeeieeerereessecunsrascsassss Chreeessresariaas 428-185-9-002
2-Conductor Cable (slave PCB J101-10-30 volt PCB J101) ..vuvuirririnrnerenranenrneenennenennns vevr..428-185-9-003
2-Conductor Cable (master PCB J401-to-5 volt output)..... L erereinenes 428-~185-9-004 ~
2-Conductor Cable (master PCB J402-t0-D403) ..cvvuvueverecnnnnnns veeeas Ceeereenesaanans Chreeaanenas .. 428-185-9-005
2-Conductor Cable (slave PCB J204-to-slave outpPut)eeesssiseenrsssacnssnns Cereettereeraereaareananns 428-185-9-006
2-Conductor Cable (slave PCB J207-t0-D210, D211) ..cciveernraennnnnns Ceieesisiesnsesasnsesennsaanan 428-185-9-007
2-Conductor Cable (slave PCB J201-t0-30 volt PCB J201B)..... eeeeressiraesussenans T, 428-185-9-008
3-Conductor Cable {master PCB J202-t0o-30 volt PCB J202A) .......... Preeresctentaarerresaaan 428-185-9-009
3-Conductor Cable (master PCB J203-to-30 volt PCB J203A) ...covviiinnniennnns Cessearaeeresenasnais 428-185-9-010
3-Conductor Cable (slave PCB J202-t0-30 volt PCB J202B) .uuuueenenrrnernnsossnersvsrroaranessnansans 428-185-9-011
3-Conductor Cable (slave PCB J203-t0-30 volt PCB J203B) . iuueeeerreereneronrerecsnecancnns Cerareanas 428-185-9-012
4-Conductor Cable (30 volt PCB J601-to-master display) tereiesesasessennsee.. 428-185-9-013
Jumper Assembly (master PCB Al3-to-30 volt PCB Al3) ....cccuvunnn. Chereeaas veeresss.. 428-185-9-014
Test Lead Assembly (2 feet long) ferereierieenan, 523-986-9-001
Test Lead Assembly (3 feet Long) ceeuieeenitiiiiiiiiiieieiieiisiientisiossesssnsersensosssnsesanesannns 523-985-9-001
Fuseholder Assembly {for F101) .iiiiiiiiiiiiiiiiiiereenerenrosssncassossanannnns N rreeenas 742-052-9-001
Front Panel, Decorative ...vcvveveeeeaeanaans Ceetetereceresnereatinonanas D 260~492-9-001
Front Panel Plastic Bezel...cvovvianen Cesteasacentecatantireesertsansesaesencnararas Cerherrerereiiaaans 380-599-9-002
Display Bezel (2 used) covivveenrennnsns t et eenatneeeenranacsaest ittt tuetrnreaaraeranarennneen cresees .. 380-599-9-001
Display Filter, Red (2 used)......... e e e aetaraeeaaraan et a et e a st a e aeenaanraerar e e na s ... 753-040-9-001
Knob, Pushbutton (TRACKING; 2 USE€A) t1ureereraraneessosassntassacsnsnennroernssernsanssassnsssssnness 384-090-9-001
Knob, Control (VOLTAGE CURRENT, etc; 7 used) ...... cevssssensaanen fessenrescsennanas 751-312-9-001
Push‘button Switch Bezel.viverrrsnsnssnennans feeeeeaaerarantstatetaaanetetesertartanes et rsttsatanan . 380-596-9-001
Heatsink (for Q403) ....... e ee e aeenieseaceraroanthteasreatrietiattttasetteteratstattentesansas veeses 147-165-9-001
Rear Panel Heatsink (2 used) c.ovvevennnnnnns . 747-165-9-002
Heat Sink Shield {2 used)...eeevvrivniennensens .. 256-277-9-001

Bracket, Potentiometer Mounting {2 used) ....
Bracket, Display PCB Mounting (2 used) .. .. 250-271-9-001
Holder, Display Bezel {4 used) .cvevveneenns. .. 250-271-9-002
Bottom Reinforcement Bracket, Left covuiieierernrernrernriranissticneienenencnnnss ceaens [N [ 250-271-9-003

.. 250-193-9-001

COMPOSITE
499-375-9-001

i



PARTS LIST

SCHEMATIC

SYMBOL

R101
R103
R104
R201
R202
R203
R210
R211
R220
R222
R224
R225A
R233, 234
R401
R402
R403
R405
R407
R411
R412
VRZ01, 204
VR205
VR402
VR403
VR405

c102
C103, 104

B & K-PRECISION
DESCRIPTION - : PART NUMBER

MAIN CHASSIS (Continued)
MECHANICAL PARTS {Continued)

Bottom Reinforcement Bracket, Right ccvevveveueeierenennnsnen. Cererarenas DN «e. 250-271-9-004
Sub-Panel (Front Plate) ........... Ceereieeeriaienaiaa. - Cereseriennias Cereneens ... 254-130-9-001
Side Frame (Front-to-Rear Support Brace; 2 Used) vueeeeeseseeeeeseeesannneeerennnns teeserasieensnnasss 254-131-9-001
Top Cover ...cuu.n... crerecaseeses . terteteiireetinrrnancans Cecresatiasntiesinsenans . 253-147-9-001
Bottom Cover (Chassis) .......... . RN ceeees ceeerans ceerreeaas ceerrans Ceeriaees 252-067-9-001
Chassis Rear Plate ...ovvuienen... eveaes Crrirrrieeeaas cieeeenes Ceresecmanteeeincnesaninanas . . 262-074-9-001
Handle Grip.cvceincacenes eeeens Cerersraeaiees ceeees Ceereaneas Cerereeienraeas Cerereeens SN ceeeens 146-076-9-001
Steel Strap, Handle......... e . e et R e e 746-076-9-002
Handle End Cap (2 used) .oveviivrrniieerneernnnnnnn. veeene cesereainas cesenae ceeenes Creeereaes Ceeeeen veens 746-076-9-003
Foot (4 used)............ ceeaen rerreraiencaes . [ Ceeereiieniaas e ceriee.. 381-152-9-001
3 mm Solder Lug (5 used) .vovvuunnnnn.. ceeeees Ceees ceeerans N chreenas Ceeireriresiaiaas cereeeanaes . 724-082-9-004
3.2 x 6.5 x 0.45 mm External-Tooth Solder Lug (2 used)....... creees Ceeereseeians cereesaes cerreees veese 144-039-9-001
Wire Nut, Large ......... cerrees ceesenne erraans Cheeeresens veeraees Ceteerienenaas ceerennen cerrirea cerenee . 653-122-9-001
Wire Nut, Small ,........... cevnreraan teessienseane tevenes Ceserearsran Ceeesseasetretetennrioaas cerearennan 653-110-9-001
3 x 6 mm ISO Flathead Phillips Machine Screw (Side Frame, $601 - 603, meter bracket; 18 used) ... 634-202-9-002
3 x 12 mm x 0.5 pitch ISO Phillips Machine Screw (203, Q402, Q403; 8 used) ........... T 634-202-9-003
3 x 6 mm x 0.5 pitch ISO Phillips Machine Screw (46 used) ...... Creeeeaan ceeens ceeees ceeeees ceerenee .. 634-237-9-001
3 x 8 mm x 0.5 pitch ISO Phillips Machine Screw (8 used) ....... ceernreseriaas Cerissesreriietnnees ... 634-238-9-001
3 x 10 mm x 0.5 pitch ISO Phillips Machine Screw (Foot Mounting; 4 used)esusseeneneenesannns. vee. 634-238-9-002
3 x 18 mm ISO Phillips Machine Screw (BD401 Mounting) .......... N [ RN Ceeeriranrenas 634-238-9-003
3 x 60 mm x 0.5 pitch Phillips Machine Screw (Internal Heat Sink-to-Bottom Chassis; 2 used) ....... 634-238-9-004
4 x 25 mm x 0.7 pitch Phillips Machine Screw (Transformer Mounting; 4 used)........ v ereeasieenas . 634-238-9-005
3 x 10 mm ISO Phillips Flathead Screw (Handle Mounting; 2 used) .... crerrerens vevenenas. 634-238-9-006
M3 x 0.5 pitch ISO Hex Nut (16 used)...... ceseeceanen . . 653-101-9-001
3.2 x 8 x 0.5 mm Flatwasher (8 used).......... SN eecheeeeteretetetttetntsteananatnnanann Chrenesieas ... 724-082-9-001
5.3 x 12 x 0.8 mm Flatwasher (4 1Sed).uuuueserreennnnneereieenaeessreresnnnnnesssnnennn cenenne tevenas .. 724-088-9-001
3.1 x 5.9 mm Split Lockwasher {9 used) ......een... Cerereneas cessreenans fereean 724-082-9-003
13.5 mm Hex Spacer (4 used) ............ ceerene Cerens ceerne . Cereeeen feerens veeenae ceeenes cereees . 759-197-9-001
3-Terminal Binding Post Assembly (2 used) ...... eeeeees ceveen cerens crrrerasas . Ceeees Cevrenaes .. 773-135-9-00L—
2-Terminal Binding Post Assembly (1 used) cuueevirervrunevrnnnreraneeeenneeeonsneenns . creeeens ... 773-142-9-001
Instruction Manual ......... cerranaas R, cerenen Cererenas Cereees ... 480-541-9-001

MAIN PC BOARD, MASTER (Assembly 546-032-9-001)
MAIN PC BOARD, SLAVE (Assembly 546-033-9-001)

RESISTORS MASTER SLAVE
Unlisted resistors are 5%, 1/4 W Carbon Film. See schematic diagram for value,
4.7 kR £5%, 3 W Metal Film......... Cheeernassan crraaanes vasenanss faesareanases vesrsaes 011-003-5472 X X
11.3 kQ £1%, 1/4 W Metal Film ........ chrersenneees trrasisecaaanass cesassans sersessans 015-144-1-132 X X
10.5 k2 £1%, 1/4 W Metal Film vuvvrerereneeeneenrereeeeeneennnnennens Cererereaiseeiaas 015-144-1-052 X X
1.2 kQ 5%, 1/2 W Carbon Film...... [N [N ceeees R Cerereenaens ceeaes eeess 002-102-5-122 X X
2k £1%, 1/4 W Metal Film ......... [N ceeess N Cererieians cersens ceeans 015-144-2-001 X X
10 XQ £1%, 1/4 W Metal Film ........ teettrcecenianenns ceneenan teeeen cees vese.s 015-144-1-002 X X
13 kQ £1%, 1/4 W Metal Film ......... tettecenrriennen carese eneans . . 015-144-1-302 X X
30.1 kQ +1%, 1/4 W Metal Film ..... N N Ceereeaiainas eeeenes eer.. 015-144-3-012 X X
150 Q 5%, 2'W Wirewound...... Ceereeens Ceeeeerenerees e eeeeieeeee. creenes.. 006-002-5-151 X X
22 Q £5%, 1/2 W Carbon Film..vvueereen. Creerereseatatsaanas Ceeresees cenreas ceeeaensas 002-102-5-220 X X
1 kQ +5%, 2 W Metal Film..... Cidnaecaeieans Ceeetetettettiraresitteestnranan Ceereaeas .. 011-002-5-102 X X
0.3 2 £5%, 5 W Wirewound ......uue.. cerereseeeaas teseersanennies teeseenas Cereraeanes .. 004-221-9-001 X X
2.2 kQ £5%, 1/2 W Carbon Film........ ceneees tereeseesnrienas Ceverenareeeas ceeensnasss 002-102-5-222 X X
470 Q +5%, 1 W Carbon Film.ueuuusrerenenn. teeeatsseensaanne ceeaes cerresans sveseesaas 002-001-5471 X
2.37 kR +1%, 1/4 W Metal Film ... Ceeeeeaaas ceaeenes tessenseseseeeesss 015-144-2-371 X
3.01 kR +1%, 1/4 W Metal Filim cuuuieeerrrennnensrenonnnsoereeennnns [ [P veeees 015-144-3-011 X
1k 1%, 1/4 W Metal Film ............ Cretnerraserretieeiieraans creseneases vesesess. 015-144-1-001 X
0.2  +5%, 5 W Wirewound ..... ceseecenan [ Cesestretinrniaan [ cesasinas ve. 004-237-9-002 X
150 Q +1%, 1/4 W Metal Film ...... rerneenns seseasss tetereneiinanas teeenecasanaess vees 015-144-1-500 X
1kQ £1%, 1/4 W Metal Film ...... Creeseeenaen. Cereiieerercittnenrannans ceesecesses 015-144-1-001 X
2 kf2, 100 ppm Trimmer Potentiometer............ teecinserenrans ceneees teeens creeanes 010-025-9-004 X X
2 k) Trimmer Potentiometer vv.vvvvusnn.n.. feteterreeetetatinanaos ceeneee wevenesssanss 010-033-9-005 X X
10 k2, 100 ppm Trimmer Potentiometer.....es.eernnn.. Ceteeresiesereatnenas Censrennan 010-026-9-004 X
470 ©, 100 ppm Trimmer Potentiometer............ Cesenenssnsesians PN veinsees 010-025-9-002 X
1 k§ Trimmer Potentiometer ....... [ N teeenesens cersesaes seeesesss.. 008-841-9-001 X
CAPACITORS
4700 \F +80/-20%, 63 V Radial Electrolytic,...... eveeeennas teseessssseenassasaasases 022-392-9-004 X X
470 \F +80/-20%, 35 V Radial Electrolytic...... teesneans cveesaase ceeeneen teseeeesss.. 022-328-9-004 X X



PARTS LIST

SCHEMATIC B & K-PRECISION
SYMBOL DESCRIPTION PART NUMBER

MAIN PC BOARD, MASTER, SLAVE (Continued)
MASTER SLAVE
CAPACITORS (Contimied) '

C105, 106 100 \F +80/-20%, 25 V Radial Electrolytic ..vvvvuvennennnnesn P, rrrssasene 022-328-9-002 X X
C201 47 1F +80/-20%, 25 V Radial Electrolytic ........ Ceenteesseseeneens traeseesasas 022-328-9-001 X X
Cc202 0.01 uF 5%, 630 V Metalized Polyester.......... e cereeaeas .. 025-262-9-004 X X
Cc203 0.1 \F +5%, 100 V Metalized Polyester ciecevveerersncnnraacncnnns teareessrenenens vee. 025-262-9-001 X X
C204 33 pF 5%, 50 V NPO CeramicC.iveeeerecasrnacsasasannss Ceerrerarecens cresrearanesrsess 031-066-9-001 X X
C205 100 pF +5%, 50 V NPO CeramicC..cccvseeensnacenes sesessrssecennes teasetaeseses ... 031-069-9-003 X X
C206A, 206B 4.7 |F +80/-20%, 50 V Radial ElectrolytiCesusurueesensernses feeererrereans veeeeenene.. 022-336-9-002 X X
C301, 302 0.01 {IF +5%, 50 V Polyester..cieeeeeeceesrscerncncnsocnsncnnss Cereseraeeeeans ceeenecess 025-282-9-006 X X
C401, 402 6800 yF +80/-20%, 16 V Radial ElectrolytiC..veeceriasenneness cenrenraeeas veeeeeessess 022-398-9-001 X
C403, 404 1000 pF +80/-20%, 25 V CeramiC.ccvieesecens teesssssssassersas [ cesae ... 020432-9-001 X
C407 1000 uF +80/-20%, 16 V Radial Electrolytic..cceueannnn. Ceesesnisassns ceeersatesinaaan 022-350-9-001 X
DIODES & TRANSISTORS
BD101 S$4VB40 Bridge Rectifier (4 A, 400 V)...... teeseeennns seaecsssesecenns esees ... 157-047-9-002 X X
BD102 WO02M Bridge Rectifier (1 A, 200 V) ........ Ceteraeeieieanes ceeenaas veeress 157-038-9-001 X X
BD402 WO02M Bridge Rectifier (1 A, 200 V) ........ Cerresreesiesananees ceeeae teeeses 157-038-9-001 X
D201 1N751 Zener Diode (5.1 V £5%, 1/2 W) civurerrncrncnienarans Ceretiraeeens Ceenreseeanas 152-112-9-001 X X
D202 1N759 Zener Diode (12.0 V 5%, 1/2 W) civveviennnnnss Ceresacerneeenes ceeerenanes veee. 152-155-9-001 X X
D203, 204 1N4148 Diode..ceiierererncirnannennne Cerereeaissesatetsesitarennns veees 151-038-9-001 X X
D205 1N759 Zener Diode (12.0 V 5%, 1/2 W) .evnviiennnnnns Ceeeeerieaseeaaes 152-155-9-001 X X
D206 1N5402 Diode.eeeieernrianasenennns Cererererenennes feeereraaaanes . 151-136-9-001 X X
D207, 208 1N4148 Diode...ccuuune.. teeesesnanan Cetetetatererarirarteararaaaens 151-038-9-001 X X
D209 1N752 Zener Diode (5.6 V £5%, 1/2 W) tvvvrriiieaierennses sassssasseceens 152-072-9-001 X X
D301, 302 1N4148 Diode.cuenrrnacnrnrenensens Ceeeeitesesasasenas veeees. 151-038-9-001 X X
D401, 405 1N4148 Diode.eeererassens T TR ve.. 151-038-9-001 X
Q101 25A684(S) PNP Transistor...... vereseans . teeaassanne ..173-021-9-001 X X
Q102 2SA1015-GR PNP Transistor.ceceeseeeeessssesseaceeessocsscescsssssssrsossaassssssns .. 177-057-9-001 X X
Q201 28C1815-GR NPN TransiStor seeeescescscessansecesrassscsescasssossasssssssscessns vees 176-095-9-001 X X
Q202 2SD8804 NPN Transistor....ce..... verees veese. 172-082-9-001 X X
204, 205 2SC1815-GR NPN Transistor ......... RN 176-095-9-001 X X
Q206 28A1015-GR PNP Transistor..c.eeecess . veeses 177-057-9-001 X X
Q301, 302 2S5C1815-GR NPN TransistOr ceviveesecessesesesacssssessasccssssssssanssssssssssne ve.. 176-095-9-001 X X
Q303 2SA1015-GR PNP Transistor.....seee. fessesssans veees 177-057-9-001 X X
Q304, 305 25C1815-GR NPN Transistor cvcoeveeeeneanenss Ceeitesiresieeanennes ceeene 176-095-9-001 X X
Q401 2SD8804 NPN Transistor...ceeeesssss teessessearreasenns besreesiansan tesensnnasies veees 172-082-9-001 X
Q404 2SK30A-GR Field Effect Transistor............. teeerseasaranenesanne ceeeenes ceseenaas 182-029-9-002 X
INTEGRATED CIRCUITS

uio1 7815 Positive Voltage Regulator (15 V, 1 A; TO-220 case) vevvurransesessssecnes veie. 307-081-9-001 X X
U0l TL431CLP Programmable Zener Diode.....vieieeiinnnes. Ceeeesanees tererensnns veeeds 307-409-9-001 X X
U202 TA] OP-AMP treninranrneanenenns e eeanaes vee. 307-016-9-001 X X
U203 301 Hi-Performance Op-Amp..... Cereesiitereitesiesenanens crerersenenres cerersesiaaes 307-074-9-001 X X
U204 741 OP=AMP +1evnennrnrenennanennes et te i, .. .307-016-9-001 X X
U401 723 Precision Voltage Regulator.....eeevvivnneanss ceeererinnes B R .307-009-9-001 X
U402 1458 Dual OP-—ATND settsrererecereserosacsassossnsssssssssscssnancscscsansssns veveseneses 307-046-9-001 X
RL301, 302 ULD-110P Relay (24 V, 10 A)tiviiiiiieiirarncnrnnnnees ceeeenees Cerecesninens ceserness 441-050-9-001 X X
P13 0.04" (nominal) PC Terminal...ccoseeceiesncencsnesennses Ceeeresscesantsnanaes veessaress 757-143-9-001 X X

2-Pin 0.1" PC Header (7 used) ..covvvnvnnnsns ceeveveesveares 157-144-9-002 X X

3-Pin 0.1" PC Header {4 used) cveeeviernirniieneennenncennss ceeeees Ceseeneiesetesaneane 757-144-9-003 X X

DISPLAY DRIVER PC BOARD, MASTER (Assembly 546-034-9-001)
DISPLAY DRIVER PC BOARD, SLAVE (Assembly 546-035-9-001)
RESISTORS MASTER SLAVE
Unlisted resistors are £5%, 1/4 W Carbon Film. See schematic diagram for value.

RZ01A, 201B 495 Q 1%, 1/2 W Metal Film ... . tessessess .. 013-124-9-001 X
R202 1k +1%, 1/4 W Metal Film c.cvvveinieiannnnn. veesees 015-144-1-001 X
R203 1 MR +1%, 1/2 W Metal FilmMueeieieieieinieieesssosessescaeasasossssrorssosssssacnsanes 015-124-1-004 X X
R204 0.01 Q +1%, 5 W Wirewound (Shunt)....cevvueennnnns veee. 004-237-9-001 X
R205 267 2 +1%, 1/4 W Metal Film ........ tearereesacsenceaaan eecsensansansarsarssens . 015-144-2-670 X X
R207 4.02 xQ £1%, 1/4 W Metal Film .......... Ceaeacasesssasessssasasasaasaeneresntsssannnas 015-144-4-021 X X
R208 267 Q +1%, 1/4 W Metal Film cvevvnvenrneeres Ceteresscasevecanaaranes 015-144-2-670 X X
R210 100 kQ +1%, 1/4 W Metal Film....... veeaancens . vesenssas 015-144-1-003 X X
VR201 5k, 100 ppm Trimmer Potentiometer.......cce... teseesesaennene resaneans trasaessaees 010-033-9-004 X X



PARTS LIST

SCHEMATIC

SYMEOL

C101
C102
C201
Cc202
C203
C204
C205

BD101

U101
U201
U202

R212, 213

DS1 - 4
0201, 202

R515
R601
R602
R603
R604

AVR2034,
BVR203A

AVR203B,
BVR203B

AVR206,
BVR206

VR501

VR601

B & K-PRECISION
DESCRIPTION PART NUMBER

DISPLAY DRIVER PC BOARD, MASTER, SLAVE {Continued)
MASTER SLAVE

CAPACITORS

1000 \F +80/-20%, 16 V Radial ElectrolytiC.cesieseeasssss Ceeeeeserireserennan . 022-350-9-001 X X
100 uF +80/-20%, 16 V Radial Electrolytic cevveirneneunnn. B cereriaaes ve.. 022-335-9-002 X X
0.01 1F +5%, 630 V Metalized Polyester....cveiieriecnsestssssesesasssasssnenennes vee. 025-262-9-004 X X
0.1 yF 5%, 100 V Metalized Polyester cuieevecreresensssnnes Cereesteraeieireresnens 025-262-9-001 X X
100 pF £5%, 50 V NPO CeramiC.uieensrusessareeesressensersosnsensrassssssssssanssnns 031-069-9-003 X X
0.22 yF +5%, 100 V Metalized Polyester veereraeensenss 025-262-9-002 X X
0.47 4F +5%, 100 V Metalized Polyester.ciieeeeessesiseeresssrnranassoresersorsassnnes 025-262-9-003 X X

DIODES & TRANSISTORS
WO2M Bridge Rectifier (1 A, 200 V) tuvvuisrrernerrerssrsnssonessaarsnsnenes veresenress 157-038-9-001 X X

INTEGRATED CIRCUITS
7805 Positive Voltage Regulator (5 V, 1 A; TO-220 case).eeuviierirnsrensnnsancas ...307-080-9-001 X X
7107CLP 3-1/2 Digit A/D Converter/Display Driver .c.viaviesroscssseseronsensossses 308-378-9-001 X X
431CLP Programmable Zener Diode...... Cereehesietiihees et eteiienatiatesanraseans 307-409-9-001 X X

MISCELLANEOUS
40-Pin DIP Socket (for U201) ........... Ceveeeasens crreans Ceresisaerasarans Cereeanan .. 762-017-9-001 X X
4-Conductor 0.1" PC Header.....c...uusn veveranenns eeraseass 757-144-9-004 X X
Heatsink (for U101) oiiviiiiincraarens teeesaanas Cererensnriaae Ceeriresareriieaairaes 747-145-9-001 X X
3 x 8 mm x 0.5 pitch ISO Phillips Machine Screw
(for U101 mounting) c.evvernerrnssssnsenncnnes Crerereereiaeaes erieieseeaiiesaanaaas 634-202-9-001 X X
M3 x 0.5 pitch ISO Hex Nut (U101 mounting) ...eevvervnunnnn. Ceaisiaiiiesaessesaenss 653-101-9-001 X X
3.2 x 8 x 0.5 mm Flatwasher (U101 mounting) «iesesvesesssvecorssssrsvarseensecssenns 724-082-9-001 X X
3.1 x 5.9 mm Split Lockwasher (U101 mounting) ..evuuerenneieniiiisiisssssrssasessens 724-082-9-003 X X
7-SEGMENT DISPLAY PC BOARD ASSEMBLIES (2 used)
(Assembly 546-029-9-001)
RESISTORS .

10 k§2 £5%, 1/4 W Carbon Film.ieeieeseierressnsscnsresssrssossasnssssons eeeressabsesanarassrasrsececnnen 002-104-5-103

DIODES & TRANSISTORS
7-Segment Display cevveeeeceanonss teesrensanes S 1S N ereees 238-047-9-001
25A1015-GR PNP Transistor.cieeeecresserecsocasscsesens . e teereeeetietataiatatntetaieiatsereenans 177-057-9-001

MISCELLANEOUS

8-Conductor 0.1" Right-Angle Header (3 used)........ Creeaiaeisaesaesactsrensstarssnasesananas tevesraes 757-145-9-001

3-Conductor 0.1" Right-Angle Header...... 757-150-9-001

30-VOLT CONTROL & TRACKING PC BOARD
(Assembly 546-030-9-001)

RESISTORS
Unlisted resistors are +5%, 1/4 W Carbon Film. See schematic diagram for value.

28 k2 1%, 1/4 W Metal Film .v.couvesss Ceeeerrererarirarerseraneanarrres Cerererererereresneasans ceeean .. 015-144-2-802
990 k2 £1%, 1/4 W Metal Film.........

1KRQ +1%, 1/4 W Metal Film ..vveeresresusrecesesssssnssssnass teseseassesiinearrsateasrestrenararrtanenas 015-144-1-001
0.01 Q2 £1%, 5 W Wirewound {Shunt)eu.eseieeseessiseersesessrsesssrerssasessassserssassosssrssnssnensssrs 004-237-9-001
10 kQ £1%, 1/4 W Metal Film ..vovienrannnss Sesesaeseanesassonenatraserensaceanatsosennarasserraatoetesnn 015-144-1-002
10 k2 Potentiometer (VOLTAGE-COARSE) ........... Cesrrererssasanensraen freeseieaseiereesarsaenies 008-841-9-002
1 k2 Dual Potentiometer (VOLTAGE-FINE) ......citceiiinncnnesnnenriens Ceerassarananens Crvreesiiianaees 008-841-9-003
1 kQ Potentiometer (CURRENT).....cuvueiennerennsinnncrnnnnnss Cesreaasestesaseieriietaseasensennaenens 008-841-9-001
Tracking Adjust PCB Assembly.ieiiereiiieeerisiasecteaorssrssicssssenscerans Ceteessaescecsnireses eens 546-028-9-001
5 kR, 100 ppm Trimmer Potentiometer for 546-028-9-001. ... iciuiiuienrarncsnsresnsceasarasssensnss . 010-033-9-004
3-Conductor 0.1" Right-Angle Header for 546-028-9-001 ............. Ceeeseeeiatierarrsenaanaas veesns 157-150-9-001

2 kQ, 100 ppm Trimmer Potentiometer........ PN Cereeraianaes 010-063-9-001
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PARTS LIST

SCHEMATIC
SYMBOL

C503

D501-505
D508-510, 610

AD211, BD211
AD210, BD210
0501

Q502,
504, 602

Q601

RL502-504
RL601
S501

Al3

BJ101, 201,
AJ207,
BI207

AJ202, 203,
BJ202, 203

J601

R605
R606
R607
R508
VR401
VR602
VR603

D402
D403

J402
7403, 404

B & K-PRECISION
DESCRIPTION PART NUMBER

30-VOLT CONTROL & TRACKING PC BOARD (Continued)

CAPACITORS
22 \F +80/-20%, 50 V Radial ElectrolytiC c.cieviieinaananss Cebeissecesicsissancnnas tetetesssscsnanns v.o.. 022-335-9-005

DIODES & TRANSISTORS

1N4148 Diode...cvusns febssrsasertasesessasansesannas etsreasssanceasens ceesenes Ceettestentcacresatannonan 151-038-9-001
LED, Red (CV).ivuveiierennenns teestsedtsesccattasttettannans ceesrarasiesasenss Ceeevesrrrssaerseesennsennn 158-102-9-001
LED, Green (CC) cuvvvrrercnnisirnnsrensiernnensnns Ceesesersssestetsanesansenens rreseresseese Ceresannasan 158-102-9-002
2SA1015-GR PNP Transistor........... teeeeesssssensacasnnstranenonns [ tesesnsssensennsns tessteseanns 177-057-9-001
2SC1815-GR NPN Transistor .cveceeevcsseescosassascenes Cesiesrestassaesansesaanns Ceesrressrnsrrensennan 176-095-9-001
2SA1015-GR PNP TransistOr.ceesese. reeseesaaacans tesecesenssansnnnrsnnenas tessssasaassarren teeneeeness 177-057-9-001
MISCELLANEOUS
ULD-110P Relay (24 V, 10 A) teesesssassensesssanns cerersrrsnae 441-050-9-001
Relay (9 VDC C011)......... .................... teeeescessattaceasasensnsentnansnnns Cersreensrasesstsanas 441-059-9-001
Dual Pushbutton Switch Assembly (TRACKING select). . 088-181-9-001
0.04" (hominal) PC Terminal.cuevececseeaasssssssesssscsossscassnsasanns teveecetestattatestrsannes veveress 157-143-9-001
2-Conductor 0.1" Header.....c.... hesraaeane Ceeesssssessssseeaseaseseenn tetseeesennnnsssananes ceevessnss 257-144-9-002
3-Conductor 0.1" Header....voeeveanenss eeeeeeateniaesesestessanetenstanscentnanns tesesesserssesssavseas 157-144-9-003
4-Conductor 0.1" Header.ceuveersusrertsecssssaaascssssesesssssscesscscssancas teeteusasescessesacnnssanns 757-144-9-004

OVERVOLTAGE PROTEECT/5-VOLT CONTROL PC BOARD
(Assembly 546-031-9-001)

RESISTORS
Unlisted resistors are t5%, 1/4 W Carbon Film. See schematic diagram for value,
990 k2 £1%, 1/4 W Metal Film.vivereriirruniraennnanns Ceteeeaesersertesesnesnsenes Ceeeeeniiiiettecaaanen 013-010-9-012
900 © +1%, 1/4 W Metal Film vesessess. 013-142-9-001
0.01 Q +1%, 5 W Wirewound {Shunt)..ceeeieeeceusresnsroscnscscnsassnsnssns teteseerstertestensrensanrnans 004-237-9-001
10 kQ +1%, 1/4 W Metal Film...... e eeeiieiiieiereeerseasairaeteatrrareannas Cereresessesaeresreteeaerane 015-144-1-002
1 kf Dual Potentiometer {4 - 6.5 V Adjust) cueeeeriinrreinsrnsssrcnsrssnasnnss Cerresaresseirresearesenee 008-841-9-003
200 © Trimmer Potentiometer ..ouvvvieeeiiniinananns Ceireriiecseiieeaaes Ceritaiaaareseerasrnernnarneaas 010-063-9-002
2 k2, 100 ppm Trimmer Potentiometer..civeiiiseeceiecsnssnnensns Chebesestineatettatatteerntaanesaenes 010-063-9-001
DIODES & TRANSISTORS
1N750 Zener Diode (4.7 V 5%, 1/2 W) tiiiiiiiiiiiirnietiniiieinsieennesenascnsnenes tesressnsnssssesess 152-188-9-001
LED, Red (OVERLOAD)....otvvertirennnsnsnsrennns ceeerreens . ceerreeeseaas teetesastesettteatrnrans 158-102-9-001
MISCELLANEOUS
2-Conductor 0.1" Header....covvenennn. Ceeeteeatatetntatatntetieetesntatatitrencaanasenatesenananne ceees 157-144-9-002
3-Conductor 0.1" Header.....vevererncnraenannns Cesenaiictsecterrsanesoanas seereenanas Ceveresreseesaaans 757-144-9-003

NOTE: The following components are installed on the PC/heatsink assembly located at the rear of the bottom chassis.

R414
VR404
C406
Q403

127 Q +1%, 1/4 W Metal Film tvieieiiieiiieeeennenearnranaanans Ceesesesrieentescesresnnaen . 015-144-1-270
2 k! Trimmer Potentiometer viviiiiiiieecesssisscransossssessasssssssssssssssosens tresssense ceversvessse 010-033-9-005
2.2 \F +80/-20%, 50 V Radial ElectrolytiC.cecererececanaresns P ceesssssenans 022-392-9-003
54008 SCR {TO-220 CASE) veerrererenrecscnsasacesscoscscanonns eiiaraaaes waasassesessssenasanns [ 181-017-9-001

PARTS ORDERING INFORMATION

Orders will be shipped C.O.D. unless previous open account arrangements have been made or remittance accompanies
order. Advance remittance must cover handling and postage or express charges. Specify model and serial number when ordering
replacement parts.

ORDER REPLACEMENT PARTS FROM:

B & K-Precision, Factory Service Operations
Maxtec International Corporation
6470 West Cortland Street
Chicago, Illinois 60635
Telephone: (312) 889-14438
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