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WARNING

Normal use of test equipment exposes you to a certain amount of danger from
electrical shock because testing must often be performed where exposed voltage is
present. An electrlcal shock causing 10 milliamps of current to pass through the heart will
stop most human heartbeats. Higher voltages pose an even greater threat because such
voltages can more easily produce a lethal current. However, 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. 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:

l. Don't expose high voltage needlessly. Remove housings and covers only when
necessary. Turn off equipment while making test connections in high voltage circuits.

2. Use an insulated 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. Where insulated floor surface is not available, wear heavy
gloves.

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.

Always use an isolation transformer to power transformerless "hot chassis"
equipment, where one side of the AC power line is connected directly to the chassis.
This includes most recent television sets and audio equipment. Without an isolation
transformer, the chassis of such equipment may be floating at line voltage (120 VAC,
6O Hz in USA), depending upon which way the 2-wire AC power plug is inserted.
Not only does this present a dangerous shock hazard if the chassis is touched, but
damage to test instruments or the equipment under test may result from connecting
the gound lead of some test instruments to a "hot" chassis. The ground lead of most
oscil loscopes and most other test instruments with 3-wire power plugs is an earth
ground.

5. On test instruments or any equipment with a 3-wire AC power plug, use only a
3-wire outlet. This is a safety feature to keep the housing or other exposed elements
at earth ground.

6. If possible, familiarize yourself with the equipment being tested and the location of
its high voltage points. However, remember that high voltage may appear at
unexpected points in defective equipment.

7. Also remember that AC line voltage is present on some power input circuit points
such as on-off switches, fuses, power transformers, etc., even when the equipment is
turned off.

8. Never work alone. Someone should be nearby to render aid if necessary. Training in
CPR (cardio-pulmonary resuscitation) first aid is highly recommended.
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SPECIFICATIONS

v

v

OTNPUT VOTTAGE

OUTPIIT CURNENT

CURRENT TIMIT
ADIUSTMET'.TT

IOAD REGUTATION

0-50 VDC, continuously vcr-
iqble. Two rqnges, 0-25 cnrd
0-s0 vDc.
0-Z crmperes. Four r€mges:
0-50 mA, 0-0.2A, 0-0.54, and
0-24.
5% to 100% of ecch current
rcm9e.

M c x i m u m  0 . L % ,  t y p i c c l
0.07%.

LINE REGI'IATION

RIPPLE

CURRENT DERATING

SIZE
NET WEIGHT

Manrimum O.lYo, 0.V2% tfP
iccl, qt output voltcAe of 50
VDC <rnd output current oI 2
qmps from 105-125 VAC.
5 millivolts peck-to-Pecrk
maximum.
.02 A/oC qbove 25o C cun'
bient. (2 A Rcmge only).
l[Ye" x 37/e" x 10" deeP.
ll lbs.

FEATURES

FUttY SOTID STATE

CURRENT TIMITING/
O\TERtOAD
PNOTECITON

SIMPTIFIED
CURREIff
IIMT SETTING

oso vDc

O-2 AMPS

DUAI METERS

Uses integrated circuits, sil-
icon trqnsistors crnd diodes,
and an SCR. AII the advan-
tages of solid stcrte constnrc-
tion cne utilized, including:

Dependcbi lity-relicrbility
No wcsm up time or stcrb-

ilizcrtion delcy
Ruggedness
Compcct size

Protects loqd and instrument
cacinst overloqd. Current
limit is fully crdjustcble from
crpproximcrtely 2.5 mA to 2
A. The power supply cmto-
mcticully shuts down and
the OVERLOAD lcmrp lights
if the preset current limit is
exceeded. After clecring the
Gcuse of the overload, sim-
ply push the set/reset button
to restore norrnql operction.

Permits setting current limit
without disturbing external
load connections or output
voltcAe settings; does not r+
quire crpplicction of short
circuit to output tenninals.
Simply push the set/reset
button cmd cdiust the cur-
rent limit while recrding the
setting on the current meter.

Continuously cdjustcble over
entire rqnge with c single
control; no rqnge switching
required.

Divided into four rqnges.
Fully regulated output at cll
current levels.

Allows output vohcrge crnd
current to be monitored si-
multcmeously without switch-
ing rcnrges from current to
voltcrge. Both meters hcnre
overloqd protection to pre
vent dcnncge from incorrect
r(mge selection.

FOUR CURRENT
METER RANGES

TWO VOTTMETER
RANGES

STANDBY-DC
ON SWITCH

ON-OFF CONTROT

PITOT IAMP

MECHANICAL
PRE-REGI'LATOR

FTOATING OIITPIIT

RH/ERSE POTARITY
PROlECTION

BINDING POSTS

ATTRACTTVE
APPEARANCE

EASY TO OPERAIE

Provldes mqximum meter
resolution. Selection of m+
ter rcrnge also selects cocrse
current limit setting.
0-25V and 0-50V rcrrges pro-
vide mcnrimum meter reeolu-
tion. A mechcnrical stoP
prevents the voltcAe level
control from exceeding aP
proximcrtely 25 volts when
the 0-25 V rcnge is seleded.
Stcndby mode disconnects
pourer supply from locd
without disturbing voltcAe
or current control settings.
On-off switch is combined
with voltcAe level conhol to
cssure voltage setting of
zero when unit is turned on.
Lights to indiccte at a gl(mce
that the unit is turned on.
Power supply's rec'tifier in-
put voltcge increcrsee in pro,
gressive steps <rs output
voltcrge setting is increcrsed.
Improves efficiency; less
power is converted to hect
qt low voltcae opercrtion.
Permits referencing the posi-
tive or negotive output to
cny external dc potenticrl or
grround.
Protects crgcinst <rccidentcrl
dcmrcae from reverse polcr-
ity corurection to extenrcl
power source.
Hecnry duty $wcry binding
posts for positive cmd nege
tive polcrity output cmd ecrth
grround.
Modern, functionql deeign.
When more thcm one unit is
used, units mcry be stacked.
All conbols cre identified
cnrd ecsy to read. Simplified
opercrtion helps prevent op
ercrtor mistqkes that might
dcmage egtripment.

v
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INTRODUCTION
The B & K Precision Model 160l Regulcted DC

Power Supply is q versotile, lcborctory guclity in-
strument which provides regulcrted dc voltage qnd
current outputs ol 0 to 50 volts crnd 0 to 2 cmperes
respectively. Its high specificcrtions, opercrting ecrse,
crnd specicl fecrtures mcrke it crn excellent choice
for most cppliccrtions requiring a dc power source.
It is especiclly well suited for powering trcnrsis-
torized ond fully solid stcrte eleetronic equipment
such qs cutomobile rcdios qnd sound systems, bat-
tery opercrted rsdio receivers, portcble rqdios,
mobile citizen's bqnd trcmsceivers crnd WalkieTqlkie
trqnsceivers.

The following list is but c smcll scmple of the
most populcr opplications tor the instrumlnt:

--Service Technicicsrs Powering equipment or indi-
viduql circuits during testing
qnd troubleshooting in the
service shop.

-Fcctory Technicicrns Powering complete ecluip-
ments or individucl qssem-
blies during testing in the
fcctory.

Powering prototype cmd ex-
per imentcl  c i rcui ts and
equipments.

Lcborctory exercises in basic
crnd crdvcrnced electronics.

-Engineers cnd
Icborcrtory
Technicians

-Electronics
Instructors
crnd Students

\t

\'

CONTROLS AND INDICATORS

76

13

I current meter

Controls cnrd Indicators

Meqsures qctuql output locd
current during normql oper-
crtion.
Indicqtes current limit vqlue
when set/reset button 4 is
pushed.

4 Push to set
CUNRENT
TIMIT or to reset
OVERTOAD
button Get/
reset button)

Selects rqnge for current
meter I cnrd cocrse setting
of current limit. Full scale
meter recding and mcrxi-
mum cwrent limit of:
0.05 crmpere (50 millicnnps)
0.2 ompere (200 millicmps)
0.5 cmpere (500 millicrmps)
2 cmrperes

When fully depressed crnd
held, connects current meter

I to recrd the current limit
setting. When pressed cnrd
relecrsed, resets overlocrd cir-
cuit if it hcs been tripped.

Lights when crrrent limit hcs
been exceeded qnd power
supply output hcs shut down.

6 POWER indiccrtor lights continuously while
power supply is turned on.

7 STBY-DC ON
switch;
SItsY position Removes power from output

terminqls I crnd tO crnd
voltmeter ll but lecves
power supply qetivcted in c
stcmdby condition.

Applies power to output ter-
minqls 9 crnd lO cnrd
voltmeter | |

2 CURREITT
RANGE switch

0.054 position
0.24 position
0.54 position

2A position

5 OVERLOAD
indicator (red)

3 SET CURRENT
UMIT control

Fine cldjustment of current
limit setting. Continuously
cdjustcble from 5% to 100%
of rcnrge which is selected
by CURRENT RANGE switch

2

DC ON position
\t
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8 I terminal Ecnth and chcrssis
terminal.

ground

9 * terminal Positive polcnity output ter-
minql.

I O - termincl Negcrtive polcrity output
terminal.

I I voltmeter Indiccrtes power supply out-
put voltcAe.

I2 IVTETER NA}IGE
switch
0-50V position Selects full scqle rqnge of

50 volts for voltmeter i t

0-25V position Selects full scale range of
25 volts for voltmeter | |

OPERATING

Turn off the power supply before plugging it
into qn clc outlet. Turn off by rotcrting the LEVEL
control | 3 fully counterclockwise until it
"clicks" 

off.

Connect the power cord to c 105-125 volt 60 Hz
qc outlet.

WANNING

Use only c polcnized 3-wire outlet. This
cssures thqt the power supply chassis is
connected to a good earth ground cnd pre-
vents dcnger from electricql shock. If ct
2-wire to 3-wire odcpter must be used, be
sure the grround wire of the cdcpter is
cttached to c Aood ecnth grround.

Turn on the power supply by rotcrting the
LEVEL control | 3 slightly clockwise pcst the
"click". The POWER indiccrtor 6 will light.

Hermine the mcrximum sqfe locrd current for
the device to be powered and set the cunent
limit for thcrt value qs follows:

cr. Set the coqrse current limit with the CIIR-
RENT RANGE switch 2 . When possible,
select cr rqnge thct provides the desired cur-
rent limit qt q vclue qbove 20% of. the full
sccle recrding.

b. Push crnd hold the set/reset button 4 while
making fine current limit cdjustment with
the SET CURRET.IT TIMIT eonbol 3 for the
desired current limit as reqd on the cwrent
meter I

c. Releqse the set/reset button 4

d. If the mcnrimum sde load current is un-
known, stcnt with q low current limit settinq.
If the setting is too low, the overload circu-it
will merely trip when power is cpplied to
the loqd in steps 7 crnd 8. If so, increase the
current limit setting in smcrll steps until the
overloqd circuit does not trip during normcl
operction.

crnd prevents LEVEL contol
13 from increcrsing the

voltcAe qbove cpproximately
25 volts.

13 LE\IEL control Turns off power supply crt
extreme counterclockwise ro-
tqtion. Clockwise rotcrtion
turns on power supply crnd
crdjusts output voltcAe (volt-
qge  ou tpu t  l eve l  i s  no t
changed  by  the  METER
RANGE switch 12 ). Also,
prevents METER RANGE
switch from being set to 0-25
V position when LEVEL con-
trol is crdvcrnced beyond crp
proximctely 25 volt output.

INSTRUCTIONS

5. Set the "STBY-DC ON" switch 7 to the STBY
position while connecting the test lecrds.

6. Connect the power supply output to the device
being powered with test lesds as follows:

cr. Connect the positive polcnity input of the
device being powered to the (+) terminal

9 of the power supply.

b. Connect the negcrtive polcrity input of the
device being powered to the (-) terminql

I O of the power supply.

c. If the positive polcnity of the device being
powered is also to be grround reference,
lumper the (+) termincrl 9 to the ( * ) ter-
minql 8 If the negcrtive polcrrity of the
device being powered is to be grround ref-
erence, jumper the (-) termincl lO to the
( + ) termincrl 8 . If neither the positive nor
negctive polcnity of the device being pow-
ered is to be grrounded, but the chcssis of
the device needs grounding, connect c sep-
arcrte test leqd from the chqssis of the device
to the ( + ) terminql 8 of the power supply.

7. Return the "STBY-DC ON" switch 7 to the
DC ON position crnd set the output voltcge trs
follows:

c. Set the METER RAI,IGE switch 12 to the
0-25V position if the output voltcAe is to be
set for 25 volts or less, or to the 0-50V posi-
tion if the output voltcge is to be seit lor
more thcnr 25 volts.

b. Turn LEVET control | 3 clockwise until the
desired outpnt voltcAe is recd on the volt-
meter I I

8. II the loqd current exceeds the current limit, the
OVERLOAD lcmp 5 will light cnd the power
supply will shut down .(the current meter I
cmd voltmeter I I will drop to zero). Restore
the power supply to normql opercrtion crs
follows:

\-

l .
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c. To reset the power supply, press qnd releqse
the set/reset button 4 If the overloqd
condition wcrs intermittent, this qction will
restore opercrtion.

b. If the OVERTOAD lcrrnp 5 remcins lighted,
use one of the three following techniques
before resetting the power supply cgcin:
-Reduce the loqd current.
-Reduce the voltage slightly with the

tEVEt control t 3
-Increqse the current limit slightly with the

SET CURRENT LIMIT control 3 If the
normcl load current is unknown, this tech-
nique mqy be used; but, if the current limit
wcs crlready set for the mcrximum sqfe
locd current, do not increqse the current
limit further.

NOIE:
Some equipment hcs c highly ccrpccitive

input which results in c surge current
when power is inticlly cpplied. When
powering such equipment, the overlocd
mqy qctivate when the STBY-DC ON switch
is plcced in the DC ON position with full
opercrting voltoge previously set. If this
occurs, reduce the voltcge setting cnd
bring it up giraduolly to crllow the ccpcci-
tors in the equipment to chorge; this elim-
inqtes the surge current.

c. If the power supply continues to shut down
qt the correct current limit vqlue, check the
LOAD current to determine the reqson for
the overlocrd.

9. To remove power from the locd without dis-
turbing the voltage or current limiting settings,
merely set the "STBY-DC ON" switch 7 in the
STBY position.

\'

v

APPLICATIONS
GENERAT

This inskument mqy be used to power q vcrst
qssortment of items in the fields of electronics serv-
icing, electronics mcmufacturing, eleckonics desigrn
engineering crnd electronics education. The power
suply output is fully adjustcble from 0 to 50 volts,
and 0 to 2 cmperes. This Ilexibility makes it suitcble
for most cpplicotions reguiring q dc power source.

ELEETAOMCS SERVICING
The electronics techniciqn uses the power supply

qs the power source for much dc qnd bcttery
powered equipment being tested qnd serviced. It
mcry qlso be used qs the power source for testing
modules or circuits that cre removed from the equip-
ment where it normally receives its power.

SERVICING BATTERY OPERATED EQUIPIvIENT
Most equipment which operctes from internql bcrt-

teries cqn be tested qnd serviced using this power
supply qs its power source. The excellent filtering
chcnqcteristics mqkes the power supply c suitable
substitute for bcrtteries, with the added odvcrntcge
thcrt the effects of vcnying the voltcrge c<rn be
checked. The following items qre qmong the more

common types thcrt mqy be powered from this
power supply:
Portoble AM or AM/FM rqdio receivers
Portqble short wqve crnd multi-band rcdio receivers
Portcble pcrging receivers
Portcble monitor receivers
Wclkie Tqlkie type trcrnsceivers
Portqble two-way communicqtions trcnrsceivers
Portable cqssette recorders crnd plcryers
Portqble calculcrtors
Other bcrttery opercted electrical or eleetronic
devices

CAUTION
Observe eorrect polarity. Some equipment
mqy not contcrin reverse polcrity protec-
tion, qnd moy be dqmaged if polcnities cre
reversed.

When servicing this type of eguipment, remove
the bcrtteries crnd connect test lecrds from the (*) cnrd
(-) terminals of the power supply to the (+) crnd (-)
power input points of the equipment being serviced
qs shown in Figure l. The ecnth grround termincrl of

EQUTPMENT
BEING SERVTCED

POI{ER SI'PPLY

BATTERY
COMPARIIVIENT

@s
Set CURRENT LII{IT
to maximum input
cutrent specifi-
cation of equiprrcnt
being serviced.

SEt VOLTAGE to
terminaT voTtage
vaLue of tu77g
chatged batteries.

Figure l. Typiccl Power Supply Connections to Bcrttery Opercrted Equipment

v
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the power supply is not normclly used nor reguired
in this cpplicction. Using sepcncte test lecd colors,
such as red cnrd black, reduces the chcnrce of acci-
dentql reverse polcnity connection. Set the current
limit to the mcrximum input current specificction of
the equipment being serviced. II thG figure is un-
known, stcrrt with a low current limit cnd increqse
the setting in small increments until the overload
circuit-in the power supply does not trip when power
is crpplied to the unit under test. Set ihe voltcAe to
the sqme vqlue thcrt would be present if c full set of
tullf chcn__ged bqtteries were instclled. Flcshlight
cells of oll sizes qre rcrted crt l.s volts eqch. otrier
bctteries normclly stcrte the voltqge on the lqbel,
crnd the required opercting voltage for the equip-
ment being serviced is often stcted on cr lqbel in
the eguipment. For units using more thcrn one bat-
tery, check whether the bqtteries crre connected in
series or pcrcllel. For the pcrcllel connected crr-
rcngement, set the power supply voltoge to thcrt of
c single ceU c trigher voltcrge mqy dcmrcge the
e{ujpment. For the series connected crrrcrngement,
-jld the voltcrges of cll cells qnd set the povier sup-
ply voltoge to thcrt sum.

A simplified method of mcking connections to the
powel input points of bcttery operated eguipment
mcry be to use q "dummy" 

bcrttery. A dunimy fct-
tery sits in the bcttery compartment qnd mqkes
_gooq electrical eontacts with the power input points,
but hcrs recdily crccessible terminqls or iest'leqds
for interconnection to the power supply. The body
of the dummy bcttery mci be mcde fiom wood or
other non-conductive mqterial. The end caps must
be good eleckical conductors which cne eonnected
to terminqls or test lecds. The unit must fig snugly
in the h!.ry compcntment to cssure good etectriict
contact. An improved version may inllude c spring
to insure c snug fit.

SERVICING VEHICI'LAR
ELECTRONICS EQUIPMENT

When servicing electronics equipment for quto-
mobiles, trucks, crnd other vehiclesl the equipment
is normclly removed from the vehicle foi 

-bench

testing. -Thi: poyer supply is crn excellent dc power
source for bench testing such equipment. Tfe fol-
lowing_ items_ qre qmong the more common types of
vehiculcn electronics eguipment thct *'oy be
powered from this power supply:

AM, AMIFM cmd AMpM/Stereo cutomobile
receivers

*Tcpe plcyers
Citizen's bqnd trqnsceivers
Monitor receivers
Automobile qmateur rqdio receivers*Some aircrcrlt equipment"Some ship-to-shore crnd ship-to-ship mcnine bcrnd
trqnsceivers

*Some vehiculcn two-way communicqtions hans-
ceivers

*Some automotive qmqteur rqdio trcrnseeivers
'Mqximum current 2 crnperes unless specicl proc.edures ore
used os described in this section oI the manuql.

Most qutomobiles crnd other vehicles use l2-volt
electricql systems. Although the electrical system is
normolly referred to cs c l2-volt system, <rctual bat-
lery voltoge when fully chcnged is cpproximctely
14 volts. The power supply mcry be set crt 14 volti
for servicing equipment from vehicles with l2-volt
electricql systems. Some trucks use q 24-volt elec-
triccl system; bench testing of equipment from these
systems should be performed qt 28 volts. Aircrcrft
normclly use cr 28-volt electricql system, crnd cr
bench test voltqge of 32 volts is used.

Prcctically qll vehicles use <r negctive ground
electricql system, clthough c positive ground system
is occqsionclly found. Electronic equipment whieh
is built for use only in negcrtive grround vehicles
usuqllv hqs its chcrssis common with the negcrtive
polcnity of input power. In some ccses, there is no
sepcrcte negctive polcrity power cqble, since the
chqssis becomes grounded when the eguipment is
instclled in the vehicle. Some equipment is built for
use in either negctive or positive grround elechiccl
systems, in which cqse the chassis mcy be isolated

lt_"* both the positive qnd negctive input polorities.
There is virtuolly no eguipment built foi positive
ground elechicql systems only, clthough some elec-
tro_nics eguipment mcy use its ungrounded positive
polcrity qs reference for circuit opercrtion.

CAUTION
Carefully observe polcrrity of connections.
Equipment mcy be dcrmcAed if polcrrities
ore reversed.

When servicing this type of eguipment, the (*)
ond (-) terminqls of the power supply should be
connected to the (+) crnd (-) power input points of
the equipment being serviced with tesi leads. Fig-

\'

POI{tsR SUPPLY
EQUIPMEITT BEING

SERVICED

Jwgot rct r.gulrcd, Dut
rrru.r tlut crtttTt it
. t  I ' t l

rN-LTNE FUSE

Figure 2;--Typi"al Power.synnlv corrnestions to vehiculcr Egui,pment(Negctive Ground syitem, Gro'nded chcssis showni

Set VOLTAGE to the
tetminal, voTtage
vaLue of  a fuTlg
chatged batterg.

.Set CITRRENI LrMIT
to maximum input
cuttent specifi-
cation of equipment
being serviced +52,.
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ure 2 shows c typical excrmple. The power supply

offers overload Protection; therefore, qny fuse in the
equipment's power cqble is not required during
testing. In fcrct, q convenient connection point mqy
be to the fuseholder. Normcrlly, the equipment chas-
sis should be grounded. Usucllly, the negotive po-
lcrity of the equipment is common with the chqssis
ond cr jumper *"y be connected between the ( + )
cnd (-) terminols of the Power supply.

In those ccses where the chassis is not common
with the negctive polcnity, connect cr sepcncrte test
lecrd free from the ( * ) terminql of the power supply
to the chqssis of the equipment being serviced.

Figure 3 shows the proper interconnection between
the power supply cnd the equipment under test for
cll possible situctions.

If there is cny doubt that the chcssis mcy not be
common with the negctive polcrity, use cr sepcncte
gnound connection from the ( + ) terminql to the
equipment chqssis. No dqmqge ccrn result if this
technique is used.

Set the power supply voltcAe to the specificction
voltcAe for the equipment being serviced (normcrlly,

the voltcrge vclue of a fully charged vehicle bcrttery).
Set the current limit to the mcrximum input current
specificcrtion plus 5%. If specificqtion inlormction
iJ unqvqilqble, stcnt with a modercrte current limit
cnd find the overlocd threshold. Increqse the cur-
rent limi t 5% qbove threshold to prevent overlocd
turn-off during testing. Note thcrt most solid stqte
receivers hqv-e cr much higher locd current with
strong crudio output. Therefore, the threshold should

\,

PCHER

SUPPLY

POWER

ST'PPLY

EQUIPMENT
BEIIiIG
PO9IERED

v

Figure 3. Power Supply Interconnect Possibilities

POWER SUPPLY #1

POWER SUPPLY ]*2

Figure 4. Two Power Supplies Connected in Pqrqllel for 4 Amp Output

RECOMT'TENDED ONLY FOR

EXPERIENCED TECfiINICIaJ,I S .
SEE ACCOTIPaJ,TYI NG PAR;AGR,APH

FOR SPECIAL TNSTRUCTIONS.
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be determined \,r'ith qudio output; otherwise, the
overloqd circuit will be qctivcted upon reception of
audio.

Some of the vehiculqr equipment listed mqy re-
quire more thqn 2 cmperes of locd current. This is
especiclly true of trqnsceivers during the trqns-
mitting mode crnd some tcpe plcyers in the track
chcrnge mode. If you hove only occqsionql need to
service such eguipment, qnother power supply is
not necesscrily required. A vehiculor bcrttery of the
correct voltcAe qnd oI sufficient capacity will suffice.
During testing, the trqnsmitter does not normally
need to be keyed except for short periods. The bci-
tery will provide odequcrte power for such testing.
The power supply cqn be used qs cr bottery chcrger
to restore the bcttery to full chcrrge, crnd oll non-
trqnsmit testing cqn be done using the power supply
qs the dc power source.

Refer to Figure 4. Although it is possible to obtqin
up to 4 cmperes load current from two power sup

plies connected in pcrrcllel, it is not recommended
except for use by highly experienced personnel.
The power supplies should not be connected directly
in pcrcllel, but should be isolqted by very low re-
sistqnce so thqt bqlqnce is not so critical. Even with
this technique, the power supplies must be well
balcnced or the unit cqrrying the heqvier lood will
overloqd qnd turn off, which, in turn, will ccuse the
other power supply to overloqd cnd turn off. It is
very difficult to bring the power supply output of
both units up to opercting voltcae without disturb-
ing the bqlqnce. One method to achieve bqlqnce is
to use qn external switching crrcngement which
qllows selection of the locd or cr dummy locd. The
dummy locd should be selected to drcrw approx-
imctely I cmpere crt the opercting voltcge of the
mqin locd; Vz ampere from ecch power supply. The
power supplies cqn be qccurcrtely bclcnced into the
dummy loqd without feqr of overlaod, then switched
to the main loqd.

SERVICING PLUG-IN MODUTES

Equipment contcining plug-in modules is often
repoired by replccing cr mqlfunctioning module,
then servicing the defective module on the bench.
A dc power source such qs this power supply is re

quired for bench testing modules. Figure 5 shows cr
typiccl test set-up. Connect the (+) ond (-) outputs
of the power supply to the (+) and (-) power ter-
minqls of the module. Identicql power is sometimes
required qt two or more terminqls of cl module. If
so, jumper together these terminqls. An ecnth
ground mqy or mcry not be required. A test hook-up
dicrgrcm for bench testing the module should be
obtqined. It should specify the opercting voltcge
qnd current limit. The current limit will typicclly be
lower than those previously described for bcttery
operated and vehicular equipment, since only cr
single module is being powered.

Module testing is more likely to require two sep-
qrote dc voltages simultcrneously. Refer to the next
pcrcrgroph for informqtion.

USING TWO POWER SUPPTIES
FOR TWO OUTPUT VOTTAGES

When two sepcrcte dc voltcaes cre reguired

simultcrneously lor testing equipment, two power
supplies mcy be used. Set the voltcrge qnd current
limit for eqch power supply independently qs re
quired by ecch circuit. Only the circuit reference
point must be common between the two supplies.

Figure 6 shows some typiccl excmples of proper
power supply connections when using two units.
Tqke extrcr preccmtion to prevent reverse polority
connections in such situqtions. The numerous con-
nections cqn become confusing. Addilionql colors
for the test leqds will be helpful. The power sup
plies cne protected from reverse polcrity dcnncge
{rom qn externol voltcge source (such as the other
power supply).

TWO POWER SUPPTIES IN SERIES
FOR O-IOO VOLT OUTPUT

The power supplies mcy be connected in series
for output voltcges over 50 volts at 0 to 2 crmperes.
Figure 7 shows the correct connections. Set the
current limit for both supplies ct the scrme value cnrd
equclize the voltqge between the two units. Since
both units qre connected in series, qn overload in
either unit will shut down the output from both sup
plies. The power supplies cre built to permit stack-
ing when two units are used.

POWER SUPPLY MODULE BEING
SERVICED

Figure 5. Typiccl Power Supply Connection to Module For Bench Testing

I
I

6,9
Set CURRENT LTMIT
to specification
for module being
serviced.

Set VOLTAGE to
specification for
tnoduie being ser-
viced.
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POWERED

+7V
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BEING
POlfERED
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NO.  2  (10  v )

+15V

+10v

EQUTPMENT

BEING
POWERED

+9V

OV REF

CHASSIS
-9V

POT{ER SUPPLY #1

POI{ER SI'PPLY #2

Figure 7. Two Power Supplies in Series
for 0-100 Volt Output

mqy be noted. A series limiting resistor is often
used to protect circuits from overdissipcrtion.

EIECTROMGS MANUFACTURING

In electronics mqnufacturing, the power supply is
most often used crs ct dc power source to test
completed units for proper operction cmd compli-
qnce with specificctions. The instrument could qlso
be used in incoming inspection to test purchcsed
equipments or subqssemblies. The use of the power
supply for testing complete units is very similcn to
thct previously described for servicing bcttery op

v

v

POWER SUPPLY
NO.  1  ( s  v ) @

ll *
Y  I I

J :
POWER SUPPL
N O .  I  ( 9  v )

:l i
l : EQUIPMENT

BEING
POWERED

OV REF
(CHASSIS )
-5V

-10v

Figrue 6. Using Two Power Supplies for Two Output Voltcges (Typiccl Excmples)

USING TIIE POWEN SUPPTY
AS A BATTENY CHARGEN

The power supply ccn be used trs cr bcrttery
chcrger to restore the chcnge in rechqrgeable bci-
teries such as leqd-qcid, nickel-cqdmium qnd some
clkqline types. Refer to the bcttery manufccturer's
chcrging specificcrtions for proper voltcge qnd cur-
rent_ se_ttings. Chcrging inlormqtion is often printed
on the bqtteries. For bcrtteries thct specily mcorimum
chcrge currents of less thqn 2 cnnperes,let the cur-
rent limit to the specified value. For bqtteries with
higher chcrge current ccpccities, set the current
limit to maximum. I'he chcnqpng current of c bat-
tqt 1: highest when the chargei (power supply) is
initicrlly connected. As c res-ult, 

'current 
ovLrioca

c<rn occur before v_oltcrge is brought up to specified
chcnging v_oltcAe._ If this hcppens, reduce the power
supply voltcrge slightly so 

-the 
power supply does

not shut down. After c period ol time, iniiease the
vollage until the full chcnge value canr be obtcined
without shutdown.

OfiIEN SERVICING APPLICATIONS

The instrument can be used crs cr bics supply to
test the effects of vcnying the dc biqs, such-cs-the
AGC bias in q television receiver. Typicclly, the
eguipmgnt being tested contqins its own po*ei ,up
ply ond operctes from gc power. DC v6ltages cne
present in the circuits. The power supply is flooted
from qn qppropriate point in the circuit-, such as the
emitter of cr kqnsisto_r. The power supply output is
then crpplied to crnother point, such aj tire bcse of
thqt trqnsistor. _V*ytttg the power supply voltcrge
then varies the dc biqs on thci stcge, cr;d the effecis

t0
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+
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erqted qnd vehiculcn equipment, while its use lor
testing subcrssemblies is very similqr to thqt de-
scribed for servicing modules.

This power supply is pcnticulcnly well suited for
mqnufqcturing crpplicctions because of its eqse of
operction qnd the speed crt which it will cccomplish
its job, in cddition to its other feqtures. When locd
current or totql power dissipction qre omong the
mcrin chqrqcteristics to be meqsured, the totcl locd
current crnd voltqge qre instcntly displcyed on the
two meters. The current limit can be cdjusted so
thcrt qU units which do not meet the loqd current
specificcrtion will ccuse the overlocd to trip, qnd
the unit cqn be reiected.

ETECTROMCS DESIGN ENGINEENING

The technician or engineer working in cn engi-
neering lcborctory requires c power supply to
power prototype and experimentcl circuits. This
power supply is ideql becquse it monitors both cur-
rent qnd voltcge simultcrneously, limits current to
protect the circuit, is cdjustcble over such c wide
rqnge, and hqs excellent regulction crnd very low
ripple.

I pcr*en suPPLy

Use of the insbument in an engineering lcrborcrtory
is very similqr to thqt previously described for serv-
icing electronics equipment crnd modules, except
thqt lower currents mqy be prevclent when power-
ing single stcge experimentol circuits. The current
Iimiting fecrture is very valuable in this cpplicction
beccnrse it protects the unproven circuit from
dcmcAe.

ETECTROMCS EDUCATION

The student in qn electronics school may use the
power supply for powering equipment and circuits
cs previously described for qll other cpplicctions.
In cddition, the power supply will be used in the
lqborcrtory clcssroom to conduct experiments in fun-
dqmentql electronics. In lecnning Ohm's lcrw, for
excmple, the relcrtionships of resistcrnce, current and
voltcge qre vividly demonstrcted by the use of the
power supply. Being qble to observe both the cur-
rent qnd voltage meters simultaneously is c Arrecrt
qid in such experiments. Figure 8 shows typical
excmples of the types of experiments and exercises
thct mcy be conducted.

E" ' i

Bj"sIC VOLTAGE DIVIDER

OBSERVE
OTD,TS IATJ

rtl

ltEAsuRE vDr & r

VARY EIN

+--fr
Ern d"*, d) 

t'lEAsuRE vvrRr & r

- ----*^J-:f VARY ErN
Rl

Figure 8. Typiccl Lcborcrtory Clcrssroom Experiments Using The Power Supply
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GENEnAT
The power supply converts a I 17 VAC input to c

highly regulcrted tna ntered dc output thqt is fully
cdjustcble from 0 to 50 volts cnd 0 to 2 cmperes.
Th;, circuits thct cccomplish this crction mqy be
divided into five mqin groups qs follows:
-Unregulated B* Source. Converts the ac input

into a rctw, unregulcted dc voltcAe.
-V+ ond V- Source. Converts the qc input to

+15 VDC ff+) and -15 VDC ff-) for powering
crctive elements ICI cnd IC2 in the control circuits
crnd control sensing circuits group.

-Control Circuits. Controls the unregulcrted B+
source to provide c highly regulcted B* output
thct is cdjustcble from 0 to 50 volts.

-Current Sensing Circuits. Estcblishes the current
limit, senses the loqd current, cnd qctivqtes crn
overload detector thqt shuts down the Power
supply if the current limit is exceeded.

-Metering. Monitors the output voltcAe qnd
current.

Refer to Figrure 9, the functionql dicArcm, qnd to
the schematic dicrgrom. Circuit descriptions mcke
constcrnt reference to these dicArcms.

NOTE
The voltcAes in the following circuit de-
scriptions, crnd on the dicArcrms, Gre mecrs-
ured with respect to the regulcted B+
output (the + terminql). Note thct this
point is Ilocting independent of the chqssis
of the power supply.

I'NREGTITATED B+ SOURCE
The unregulcted B* source cireuit converts the

ll7 volt cc input to c rcrw, unregulated B* output.
Lcrter, in the control circuits, the unregulcted B* is
converted into the regulqted B* output of the power
supply.

CIRCUIT DESCRIPTION

,:::,t,Vf,t::::::
{.+,r3S}

i:t:::,t$iii:l::
{#ngr,,}

The unregulcted B* output level is pre-regulated
in coqrse steps. As the IJVET control is rotcrted
clockwise from zero to mqximum, the unregulated
B* voltqge chcnges from its lowest to its highest
vcrlue in four steps. This minimizes the difference
between the unregulcted B* qnd the regulcrted B+
output, which clwcys keeps Power dissipction with-
in scrfe limits.

The mqin components which make up this circuit
crre power tronsformer Tl, pre-regulctor switch qs-
sembly 55, bridge rectifier BRl, cnd filter ccpocitor
c8.

The cc input is cpplied to the uruegulcrted B+
circuit through on-off switch 54 (which is pcrt of the
LEVEL control), qcross neon POWER lcmp NEt
(which glows continuously crs c pilot lcmp to show
thct power is on), to power trqnsformer Tl. Power
trcrnsformer Tl hqs four tcps in its mcrin power out-
put winding. At the lowest voltcrge setting, only the
low voltage portion of the trcrnsformer is connected
into the rectilier (this is the condition shown on the
schemcrtic dicrgrcm). As the LEVEL control is rotated
clockwise, cqms operate microswitches Ss-C, then
S5-8, qnd finqlly S5-A. Eqch cqm-operqted micro-
switch selects qnother tcp on the secondcny of the
power trcnsformer qnd sequenticlly steps the rec-
tifier input voltcge to c higher vqlue.

Bridge rectifier BRI converts the qc Power to full
wqve dc, which is filtered by C8. The unregulated
B+ output at C8 is regulated qnd filtered by the
control circuits.

v+ AntD v- souncE
The V* crnd V- source is a completely sepcncrte

power source for powering comparator ICl, and
voltcrge reference qnd error amplifier ICz. These
circuits must be free from the extreme voltcAe vcr-
iqtions found in the other power source circuits.

, : ; r , ' , ; ; : l i : l l i l : i i - ,  j  r , ' '= , .  
- " ' : . : , , . . . i : : t ; : * i ; ; , : l : i i : i

v

v

L,,ffiviav:
i,,l;i*i Source

L2

Figure 9. Power Supply Functioncl Dicgrcm
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The control power winding of Tl, diodes D9 cnd
Dl0, qnd {ilter ccpacitors ClO crnd Cll form the V*
qnd V- voltcge source. These power source cir-
cuits provide *15 ond -15 volts respectively. Both
the V* and V- voltcges lloqt with respect to the
regulcted output, qnd cne also independent of the
vcniqble unregulcted B* voltcae.

CONTROT CIRCUITS

The control circuits convert the unregulcted Bf
voltoge into the regulcted B* voltcAe. The control
circuits estcrblish the regulqted B* level in response
to the setting of LEVEL control R27. When R27 is
set for 0 volts, the following circuit conditions
exist:

-Voltcge reference lC2 provides c stqble +7 V
reference of IC2-6.

-The +7 V reference is divided qcross Rl3 qnd
Rl4 to plcce +3.5 V on the inverting input (pin
4) of error cmplifier IC2.

-The regulcted B- output voltcrge is 0 V.
-The +7 V reference is divided qcross current

poth 11, which consists of R15, R27 (Approx-
imctely 0 ohms crt this time), R37 cnd R34. This
plcces cpproximctely +3.5 volts on the non-
inverting input (pin 5) of error cmplifier IC2.

-Since the inverting crnd non-inverting inputs to
IC2 qre equcl, no output is developed at IC2-9.

-No drive is cpplied to series pqss regulctor Ql,
Q2 and the output remqins qt zero volts.

When LEVET control R27 is increased to c higher
voltcAe level, the following circuit qction occurs:

-The resistqnce of. R27 is cdded to the voltcge
divider network, decreqsing current Ir.

-I!" voltcAe at IC2-5 increqsed (less drop ccross
nls), cnd error cmplifier IC2 produceJqn out-
put which biqses regulctor Ql, Q2 into oper-
qtion.

-Ih" regulotor qllows some of the unreguloted
B* to pcrss to the output terminqls crnd the out-
put voltage rises.

-As the output voltcae rises, the B- becomes
more negctive.

-Current Ir increqses as B- becomes more nega-
tive, qnd the voltcge at IC2-S decreqses until
bqlqnce is qchieved.

When LEVEL control R2T is decreqsed, the oppG
site qction occurs. once R27 is set qnd bcronce is
cchieved_, qny loqd current chcrnges thqt tend to
chcnge the output voltcae .'re sens6d qnd corrected.

CUNNENT SENSING CIRCUITS

The mcjor componen_tq in the current sensing cir-
cuits qre compcrrctor ICl, overloqd switch S-Cnl,
crnd current sensing resistors Rl thru R4. These
circuits monitor the locd current crnd shut down the
polver supply if the preset current limit is exceeded.

First, Iet us exqmine the current sensing resistors
Rl thru R4. These precision, low vclue ,"Jirtor, *"
in series with the output lood current. The valuesqre chosen so thcrt ihe mcximum current for c
c_hosen ronge produces excctly I volt drop ""i*
the resistor (for excmple, if the 2A range is sel,ected,
2 qmps through reJistor R4 develois excctly i

volt). The voltcrge developed qcross the current
sensing resistor is cpplied os the non-inverting input
(pin 2) to comporqtor ICl.

The inverting input ct pin 3 of compcrctor ICI is
c 0 to I volt dc potentiql selected by the SET CUR-
RENT LIMIT control R8.

Whenever the output load current produces q
voltcrge drop qcross the selected current sensing
resistor (Rl thru R4) that is greater thqn the preset
voltcrge on the inverting input of ICl, c positive out-
put voltcAe of cpproximctely I volt qppeqrs qt the
output (pin 7) of compcrrctor ICl. This voltoge
drives the gate of overloqd switch SCRI and turns
it on. Overloqd switch SCRI grounds pin l0 of error
cmplifier IC2, which inhibits its opercrtion regordless
qf_gll other inputs qnd shuts down the power supply.
SCRI also provides the ground pcrth which cllows
the OVERLOAD lcmp to light. Set/reset switch 53
opens the voltqge path to SCR I to reset it to cn off
condition.

The STBY-DC ON switch (56) is qlso connected to
pin l0 of_error cmplifier IC2. In the STBY position,
this switch grounds IC2-10 cnd inhibits its opercrtion,
thus discbling the power supply output.

METERING

Voltmeter Ml is connected directly ccross the out-
put terminqls to mecsure output voltoge. Series
resistors, qs selected by METER rqnge switch 52,
cqlibrqte the meter to recd 0-25V or 0-50V. A me-
chqnical interlock prevents the LE\IEL control from
leing increqsed qbove cpproximotely 25 volts when
52 is in the 0-25V rqnge.

Current meter M2 is octuclly q voltmeter thcrt is
cqlibrqted to qccurqtely meosure output locd cur-
rent. The meter meqsures the voltcgL thqt is de
veloped _qcross the current sensing rLsistor, which
is--excctly I volt for q full sccle meter recding.
When setting the current limit, switch S3 is qctuqted,
which connects the current meter directly ccross the
SET CURRENT TIMIT control R8. This'control se-
Iects cr voltage from 0 to lv, which very occurately
corresponds to the current limit vclue read on thl
meter.
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MAINTENANCE AND CALIBRATION

WARNING - THE FOLLOWING INSTRUCTIONS ARE FOR USE BY
QUALIFIED PERSONNEL ONLY. TO AVOID ELECTRICAL SHOCK, gO \oJ V
PERFORM ANY SERVICING OTHER THAN THAT CONTAINED IN THE OPER-
ATING INSTRUCTIONS UNLESS YOU ARE QUALIFIED TO DO SO.

This power supply is built to provide long,
trouble-Iree service qnd does not require periodic
mqintenqnce. If the unit mqlfunctions, use conven-
tionql troubleshooting techniques, such os voltoge
qnd resistors checks, to isolqte the defective com-
ponent. If electricol components are replcced, the
unit should be recqlibrcrted.

CATIBNATION

To goin qccess to the cclibrqtion crdjustments, re
move the 3 screws qt the reqr of the top cover, then
lift the top cover crt the reqr and slide the front lip
of the cover from the retoining bosses on the front
pcrnel. Refer to Figure l0 for locations of cclibrcrtion
cdjustments.

MAX OUTPUT ADI (R24)

l. Connect cn qccurqte, cqlibrated voltmeter to the
output terminqls oI the Power supply.

2. Set the tEVEt control of the Power supply to
mqximum.

3. Adjust the MAX OUTPUT ADI potentiometer
(n24) for exqctly 50.5 volts on the externcl volt-
meter.

2sv cAr m$)
l. Connect qn qccurcrte, cqlibrqted voltmeter to the

output terminqls oI the Power supply.
2. Set the METER RANGE switch of the power suP-

ply to the 25V position.
3. Adjust the TEVEL control of the Power supply for

excctly 20 volts on the external voltmeter.

4. Adjust 25V CAt potentiometer (R33) for excctly
20 volts on the voltmeter of the Power supply.

sov cAL G30)
l. Connect qn cccurqte, cqlibrated voltmeter to the

output terminqls of the Power supply.
2. Set the METER RANGE switch of the power suP-

ply to the 50V Position.
3. Adiust the LEVEL control of the Power supply lor

exoctly 50 volts on the externql voltmeter.

4. Adjust 50V CAt potentiometer (R30) for excctly
50 voits on the voltmeter of the Power supply.

CI'RRENT METER CAL (R.29)

l. Connect qn qccurqte, cqlibrcrted qmmeter sct-
pcble of. 2A in series with cn crPPrgpricte load
il oh*, 4 wcrtts) to the output terminqls of the
power supply.

2. Adjust the TEVEL control of the Power supply
Ior exqctly 2A on the external qmmeter.

3. Adjust CITRRENT METER CAL potentiometer
Gig) for exqctly 2A on the current meter of the
power supply.

INTERNAT CURRENT LIMIT ADI. G.2I)
l. Turn SET CURRENT LIMIT (3) to full C.W.
2. Adjust R-21 to full scqle when pressing the set/

reset button (4).

FUSE NEPLACEMENT

If these is no Power supply output cmd the
POWER lomp doeJ not light, check fuse Fl. The
fuse Fl is locLted inside the ccbinet, which is mcrde
qccessible by removing the 3 screws crt the recr of
the top covei, then lifting the top cover_ qt the recn
to slide the front lip of the cover from the retqining
bosses on the front Pcnel.

Fuse Fl is soldered to q termincl strip ct the right
of the mqin power trcrnsformer. Figure l0 shows the
loccrtion of the fuse.

50 voLT

25 VOLT

CURRENT

v

INTERML CURRSNT LIMIT ADJ

E-c-lors ilDol-
::-)xf\ F Fo'
f f i ( J  ) ( . ' ) q l  H l ^ "
{FC} \-/ \-/ TrI}- 

' \,rL

MAX. OUTPUT ADJ.

l4 Figure 10. Loccrtion of Cqlibrqtion Adiustments and Fuses
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WARRANTY SERVICE INSTRUCTIONS

l. Refer to the MAINTENAI.ICE section of your B & K-Precision instruction
manual for adjustments that may be applicable.

2. If the above-mentioned procedures do 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 (LJPS preferred) to the nearest
B & K-Precision authorized service agency (see list enclosed with unit).

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

Service Deprtmcnt

B & K-Precision Product Group
DYNASCAN CORPORATION
2815 West Irving Park Road

Chicago, Illinois 60618

LIMITED ONE-YEAR WARRANTY

DYNASCAN CORPORATION 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.

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

To obtain warranty coverage, this product must be registered by completing and mailing the
enclosed warranty registration card to DYNASCAN, B & K-PRECISION, P.O. Box 35080,
Chicago, Illinois 60635 within five (5 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 number is altered,
defaced or removed.

DYNASCAN shall not be liable for any consequential damages, including without limitation
damages resulting from loss of use. Some states do not allow limitation 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 contractor. [f
warranty service cannot be obtained locally, please send the unit to B & K-PRECISION Service
Department, 2815 West lrving Park Road, Chicago, Illinois 60618, properly packaged to avoid
damage in shipment.
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