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TEST INSTRUMENT SAFETY

An ciectrical shock causing l0 millirnps of current to pass
through the heart will stop most human heartbeats a-d cause
death. Voltage as low as 35 volts dc or ac rrDs should be con-
sidered drngerous ard bazardous since it can pr.oduce a lethal
crrrent rnder certarn conditioas. Iiigher voltage poses ?r::
eveD g8cater threat because such voltage c:rn Eore easilv
produee a lethd c-urrent. Your norual work habits should
include all accepted practices that will prevent eontact with
erposed high voltage. and that wili steer culrent away from
yor:r beart in case of accidental coutact with a high voltage.
You will sigaificantlv reduce the risk factor if vou know and
observe the following safety precautions:

1. The B & K-hccision Modeis 1655 and 1653 AC power

Suprplies ate sources of high voltage ac. The person
usiDg the instnrEeDt should be a qualified eiectronics
tecbnician or otherwise traine<i an<i oualified to wori..
with higb voltage.

Z. Use oniv a polarized 3-wire ac outlet. This assures thar
the power supppiy chassis. c.s€r ald ground prn of tire
ISOLATED OUTPUT are conneeted to a gooci earth
gtouad and reduees danger from electrical shoct'..

3. When servicrng anv eOuipment equipoed with a two-wire
ac plug, tteat it as nhot cirassis', type and eonnect it to
the ISOLATED OUTPUT outlet of tire ae power suppiv.
Even some equrpnent with a poiarrzeci orug is the nhot

rhrrsisr' tyPe.

Never eonneet two pieces of "hot cbassis" equioment re
ISOLATED OUTPUT outlets simultaneously. There mar'
oe a serious shoek hazard between two chassis.

Don't e)rpose high voltage needlessiv. Remove housings
and eovers only wben necessary. Turn off equipment
whiie makiag test connections in high-voltage circuits.
Discharge high-voltage capacitors after removing

Power.

If possible, fa'qiliatize voutself with the equipmen:
being tested and the location of its high voltage points.
However, remember that high voltage rnav appear at
une:rpected points in def ective equrpment.

Use :Ln insulated floor material or a large. rnsulate:
floor mat to stand on, and an insulated work surf ace c::
which to place equipment; and make eertain such sur-
f aces are not damp or wet.

Use the time-proven none hand in the pocketn techniou.
while handiing an instrument probe. Be particularrr
careful to avoid contacting a nearbv metal obiect tha:
could provide a goori ground return path.

When test ing ac Dowered equipment.  remember t i :ar  a:
i ine voltage is usualiy oresent on some power tnDut c!.-
curts such as the on-off switch. fuses, Dower tr.Lns-
iormer, etc, anv tirDe the equrpment rs connected to a;
ac outlet, even if the equrpment is turned ofl.

Never work alone. Someone shouid be nearbv to rendef
aid if necess2-i'v. f;:inrrlg in CPR tcarciro-purmona:-'
resr:ssitatron) frrst aid is bighiy recoumen<iec.
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INSTR UCTION UANU AL. RHYISIONS

THE FOLLOWING REVISIONS APPLY TO MODEL 1655 ONLY.

Effect ive s i th ser ia l  number l0Z-OO?31, the B & K-Precis ion Model  1655 Isolated-Var iable AC POWEIf  SUPPLY uses a

different leakage probe. The leakage probe shown and described in the original instruction manual reflects the version ttsed

witb ccdal  numbers l02-0000 I  thru 102-00?30. The new leakage probe includes a momentary contact 'push to test"  s l i< l t '
switcb that must be operated to get a leakage reading on the front panel meter. Testing for leakage with the Power Supply
is sti l l performed as stated in the manual except that, additiona.lly, the switch on the probe must be held 'on'. The prohi:

tip is isolated from the remainder of the leakage test circuit rurti l the switch is closed.
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FEATURES

Uniess  o the rw ise  s ta teC,
a l l  i n f  o rmat ion  in  th i s  sec t ion  apo i i es  equa l l v  to  N ' l ode l  1653  and  165 : .

WIDE VOLTAGE RANGE BT'ILT-IN METER
L)u tpu t  vo l tage  con t in r rous lv  va r iab le  f rom 0  to  150  VAC,  Mode l  1655

{ - 1 i Z  i n c h  m e r p i .  M u } t i - c o l o r  s c a l e s .  O v e r r a p q -  p 1 '

WIDE CURRENT RANGE tect ion.
Model  1655 Model  1653

Heavv  du tv  un i t  ha r rd ies  v r r tua l l v  a l l  se rv i c ing  needs .  3 -1  /Z  i nch  mete : .  ( l ve r range  p ro tec t r cn .
Ou tpu t  cu r ren t  r rp  t . )  3  an rps  cnn t in r rous ,  4  amps  in te r -
m i t t e n ' . .

M o d c l  1 6 5 3  -  -  M o d e l  I t ' 5 5  o f f e r s  t h e  f o l r o * ' i n e  a d d i t i o n a l  f e a t r r r s
l {and lcs  manv  sc r ' , r i c rnE  noe is .  ( ) t r t p r r t  cu r rpn t  up  t . r
Z  amps  con t inuous .

POWER LINE LEAKAGE TEST
WIDE LOAD MEASUREMENT CAPABIL I f i '  OSI IA .  l l l .  and  CSn nower  l i ne  l cakag 'o  fes t  cana l

Mode l  1655  f  as t  and  sa f  e  measurement .
Bu i l t  i n  mu l t i - f unc t ion  mete r .  0 -150  \ ' .  Two  cu r ren t
ranges of  O-Z A and 0-4 A for  improved resolut ion.  EXPANDED LEAKAGE SCALE
Cur ren t  sca ies  a i so  ca l i b ra ted  in  VA a t  lZ0  \ ' .  0 -5  m. {  {0 -5000  uA)  Ieakase  sca le  i s  e rpanr ie r i  t n

Mode l  1653  common lv  t r sed  100-500  l - tA  po r t i on .  comDressc 'd  t c

Bu i l t  i n  dua l -pu rposa  mete r  measr r res  ou tpu t  vo l taee  f  u l l  sca ie .  i  ) ve r load  p ro tec ted .
f rom 0 -150  V  and  ou tnu t  cu r ren t  f rom 0 -Z  A .

CIR CUTT BR EAKER OVERLOAD PROTECTION

ISOLATED OUTPUT VOLTAGE Isolated outDut protected bv easi lv  reset  ct rcui t  breax

Bu i l t - i n  i so la t i on  t rans fo rmer  fo r  sa fe  se rv ie ing  o f  "ho t

chassisn equrpment.  One isolated out let  on Model  1653, twr '  SOII)ERING IRON TEMPERATURE CONTROL

isolated out lets on Model  1655 for  grearer convenience.  Bui l t - in sol id state solder ing t ron temperature contrc i

ManualsPlus.com

https://www.manualsplus.com/


SPECIFICATIONS

i lOOEL 16ss yODEL 1653

OUTPUT ISOL/TTION OUTpUT ISOLATION
Leakage less than 0.1 mA lZSo C,50oZ relatrve humidi ty) .  Leakage less than 0.  I  mA (Z5o C,50oZ relat ive humid

VOLTAGE ADJUSTMENT RANGE VOLTAGE ADJUSTUENT RANGE
0-150  VAC,  w i th  i npu t  a t  lZ0  VAC.  0 -150  VAC,  w i th  i npu t  a r  lZ0  VAC.

VoLTAGE/CI'RRENT SENSING voLTAGE/CURRElfr.SErfsrNG
Sine wave ayerage, cal ibrated in RMS. Sine wave average, cal ibrated in RMS.

MA)OI|UM CURRENT (Isleted) I|AXII|UM CURRENT fbolatcd)
3 A contrnuous,  4 A rntermtt tent  (0-130 V).  Iatermit tent  Z A cont inuous (O_130 V).
not  to exceed 4 minutes at  4 A fo l lored bv 5 mrnutes a!
I  A  mar .

METER SCAIJS
Voltage: . Fl50 V. METER SCAI rrs
c u r r e n t :  .  o - z A .  V o l t a g e :  . . . . . . 0 - l

. . H A .  C u r r e n r :  . . . . . . t
vol t -Amps {Vol tage Set to lZ0) .  0-240 VA-

Learage: : : : : : : : : :;," i'-i'ri,obii^i,'.,o;31?Lt:
METER ACC�I'RACY rASO C)

volts: t'?to of. full scale (calibretcd @ lz0 vAC). *tfEfER AccuRACy fZ50 C)
Current: .. . tS% of full rale. Volts: l5To of full scale (calibrated @ lZ0 \
Lealage; $% @ 5OOJrA. Cg,rrent: . . . lSVo of full :
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sPEC|FtCAnOlrS

MOOEL 1655  MODEL 16s3

INPT'T FOUB. INPUT FOWER
l Z 0  V A C  t l 0 7 o , 6 0  l i z , 6 0 0  V A .  l Z 0  V A C  t t 0 9 , o . 6 0  H 2 . 3 0 0  \ ' i , .

OPERATING TEI|PERATURE RANGE OPERATING TEMPERATURE RANGE
0o C to +40o c.  0o c to +.{ou C.

STORAGETBTPERATURE STORAGE TEMPERATURE
-30o  C  to  +600  C .  -30o  C  to  +600  C .

WEIGIIT WETGHT
' "  t b  ( l 0  k g ) .  1 2  l b  ( 5 . 5  k g ) .

DIl|ENSDl;sIgTrTTrfi} OIMENSIONS ftvrHrD}
l Z ' x 6 "  x  1 1 ' ( 3 O 5 x  l 5 Z x  2 8 0  m r n t .  g - l / Z x 3 - 3 / 4  x  g .  ( 2 1 6  x  9 5  x  2 0 3  m m ) .

PEAK CURRENT 0srrrh)
30 A mar ( innrsh l imrted to one cvcie at  30 A).

SOLDER IRON TBMPERATURE CONTROL
70To -  99Vo oI  power l ine (  100 W maxl .
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CONTROLS AND INDICATORS

FRONT PANEL CONTROLS
(Refer to Fig.  I  and Z)

l. FOYER ON Sritcb.

Z. FOUER ON Pilot Light.

3. Frnctio Sritch.

Uodcl 1655
Five interlocking pushbutton switches whicb sclect
function and meter scale. Pressing a button releases
the previous selection. The following selections are
available:

VOLTS. Connects meter to measure voltage at
ISOLATED OUTPUT. Use 0-150 VOLTS scale on
meter. Voltage is adjustable with AC VOLTS
control.

AlfPS (F{. Connects meter to Deasure crrrrent of
TSOLATED OUTPUT. Use Oi-4 AMPS scale on
meter.  When vol tage is  set  to IZO VAC, the
0-480 VA scale may be used to measure the output
load in volt-amps.

AUPS (FL Connects metet to meaaure current of
ISOLATED OUTPUT. Use 0-Z AMPS scale on
meter. When voltage is set to lZ0 VAC, the (F240
VA scale may be used to measure the output load
in volt-amps.

LEAKAGE COM. Connects meter to measure leakage
with respect to common side of ac line. Use
LEAKAGE scale oD Eeter. Voltage must be preset
to lZ0 VAC for accurate leakage measurements.

IJAKAGE BOT. Connects meter to Eeasure leakage
with respect to hot side of ac line. Use LEAKAGE
scale on meter. Voltage must be preset to
tZO VAC for accurate leakage measurements.

Modcl 1653
Alternate action pushbutton switch selects function
of meter. Rrsb once to latch button in AMPS (in)
position. hrsh again to release button to VOLTS (out)
position. The following selections are available:

VOLTS. Connects Eeter to measure voltage at
ISOLATED OUTPUT. Use 0-150 VOLTS scale on
meter. Voltage is adjustable with AC VOLTS
control.

AlfP$ Connects meter to measure carrrent of
ISOLATED OUTPUT. Use O-Z AMPS scale on
meter.

1-

5.

Lctct. Appropriate scale is selected
switch.

AC VOLTS CctrcL Adjusts voltagc at
OUTPUT receptacle(s) from 0 to 150 volts.

by function

ISOLATED
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coilTRots At{D tilorcAToRs

6. ISOIITED OUTPUT Reccptrcle{r}. Isolated, variable
ac yoltage outlet(s). The equipment under test plugs in
here. Single outlet on Model 1653. Dual outlets on
Model  1655.

7. r Lcelege hobc. With LEAKAGE functron selected,
touching probe tip to expoocd metallic Piuts of equip-
ruent under test checks Powel l ine leakage.

t. . SOLDER TEI|P CotroL Full counterclockwise rota-

tion turns off soldering iron outlet on rear panel. Initial

clochrise rotation turns on outlet at standby (warm)

teEperatute. Further clockwise rotation increases
soldering iron temperature. Temperature adjustment is

tapered, allowing fine adjustment of 'hot' tenPerature
at upper end of adjustoent rauge. This control is com-
plctely independent of the POWER ON switch.

9. . Soldcr Tcnp Pttot Light. Lights whenever soldering

iron outlet on rear panel is powered.

REAR PAI{EL CONTROLS
(Ref er to Fig. 3 and 4)

10. AC Foucr Cad-

.  = Model  1655 Onlv.

Frre.

Modcl 1655
4 A fuse Protects auto-transformer against excessrve

output  current  at  low vol tages which may not  t r ip the

input  c i rcui t  breaxer.

Model 1653
2.5 A l ine fuse Protects against  excessive input

current .  An internal  3 A fuse protects agatnst

excessive output  current  at  low vol tages wir ich mav

not blow the inPut fuse.

. Circil it Brcaler. 3.15 A circuit breaker protects

agaitut erce$tive input cunent. Remove overload and

push to reset.

r Sohcring Irou Outlct. AC outlet for soldering iron'

Duty cycle,  and thus temPerature '  is  var iable wi th

SOLDER TEMP control on front panel. This outlet ts

intended only for non-transformer tlpe soldering trons

rated at  100 watts or  less.

r ttobc Clip. (Not Shown). Holds the leakage probe

when it is not in use. 1'his accessorv item is supplied

loose and may be mounted where most conventent ;  top '

side, or rear of unit.

.  = Model  1655 Onlv.

l l .

t2,.

r3.

14.

I
I{{

I
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CONTROLS AND IilOICATORS

Fig. 1. Front Panel Controls and Indicators, Modet 1655.

7
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CONTROLS AND IilDICATORS

ts0rrrt0 0ulrur

Fig. Z. Front Panel Controls and Indicatorq Model 1653.

I

I
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CONTROLS ANO IilDICATORS

Rear Panel Controls and Inrlicators, Model 1655.

q
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CO]{TROIS AtilD INDICATORS

F i g . 4 . Rear Panel Contrpls and Indicators, Model 1653.

l 0
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OPERATING INSTRUCTIONS

PRECAUTIONS

SAFETY

The Model 1655 and 1653 AC power Supplies are sources of
high voltage ac. Improper or careless use could result in fatal
electrical shock. The most commonly encountered conditions
which may pose a shock hazard are identified and correspond-
ing precautions listed in the TEST INSTRUMENT SAFETY
section, which starts on the inside front cover of this manual.
Know and observe these precautions.

Al though Model  1655 is equipped wi th dual  isolated out lets,
only one 'hot chassis' equipment should be connected at at
time. Unless the line-to-chassis relationship is identical, a
shock hazard will exist between the two chassis.

INPUT POWER

These instruments are intended for use only with lZ0 volt,
60 Hz line voltage. Do not operate from 50 Hz, or ZZO-Z4O
vol t  power svstems. The instrument may be safely operated
from 100 vol t ,  60 Hz l ine vol tage,  a l though the maximum
output  vol tage wi l l  be lower.

VENTILATION

The holes in the case provide convection cooling (bot air
rises and escapes through the top vents, while cool air is
drawn in to replace it through the bottom). Never block
these ventilation holes with a ma'ual, schematic diagram,

other equipment,  etc.  I f  the ai r  is  b locked, the temperature
inside the ac power supply may become excessive and cause
fai lure of  the rur i t .  Simi lar ly ,  avoid operat ing locat ions near
sources of heat.

TAXIMUM OUTPUT VOLTAGE

Exceeding the maximum input voltage rating of the
equipment under test (tlpically 130 VAC) may cause
seveFe damage to the eguipment.

The outprt voltage of the ac power supply is adjustable
from 0 to 150 VAC. This is  very useful  in a certa in test ing
situations for stressing equipment beyond its normal oper-
ating range to determine its breakdown point. However, for
most testing and servicing applications, input voltages higher
than the maxirnum specified by the manufacturer should be
used with gteat precaution.

For normal testing and servicing, check the maximum
input voltage specification of the equipment trnder test and
make srre you do not adjust the output voltage of the ac
power supply higher than that value. Most ac powered
equipment has a maximum input  vol tage rat ing of  130 VAC.
If unsure of the marimum rating, do not exceed 130 volts. Ctn
Model  1655, the 130-150 vol t  port ion of  the VOLTS scale is
red as a reminder that caution should be observed.

l l
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OPERATII{G IHSTRUCTIONS Prcceulims

Red Portron of UOLTS Scale
Indicates Caution Zone.
(Moder 1655 0nly)

Ad;ust Voltage 0bserve Caution i l
Voltage Exceeds Raling ol Equrpment
Under Test. (Equrpment May 8e Severely
Damaged)

$ Bt l\ l y

Read Voltage
on 0-150V Scale

ol Meter I
___J

Fig. 5. Observe Caution Above 130 V.

t z
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Prcceulions OPERATING IilSTRUCTIOT|IS

MAXIMUM OUTPUT CURRENT

NEIER EXCEED THE MAXruUM OUTPUT CURRENT
RATING OF THE UNTT (Table l). Erccrsiee outmt
crrrent can daoage the variable auto-tranrsfolmer.

Keep output c-urrent as low as pcsible; power only one
piece of equipment at a time. Use the ISOLATED OUTPUT
only for the equipment under test - not fc tcet equipment.

It is very important to observe the mtrimum current
derating (Table l) above 130 voltr, and to allos sufficient
cool ing t ime when operat ing Model  1655 in the intermit tent
duty region.

Even at low voltages, the maximum o.tprt c-urrent should
never erceed 4 aops for Model 1655 or Z amps for Model
1653. Higher crrrent may damage the variable auto-
transformer where the brurh contacts thc wirding. A 3.15 A
circuit breaher l imits oaximum input cunent to Model 16i5,
while a 2.5 A fusc is used for Model 1653. Additionally,
outFrt fuses lioit the output of the 1655 to 4 ampe and the
1653 to 3 amps at low voltages that would not open thc inp't
protective device. Ncver bypera thc circrrit breaker or fuses,
or replace fuses sith a higher valuc.

Remove the overload to reset the circuit breaker or
replace a fuse. Turn off the unit when connecting or dis-
connec.ting equipment from the ISOLATED OUTPUT recep-
tacle(s) .

For Model 1655, the red portion of the 0-4 A ccale of the
meter irdicatcs the caution zone (over 3 A). This is a
reminder that only intermittent duty operation ir permitted.

For Model 1653, the outprt crrrrent should not crceed
Z amps for continuour duty or intermittent duty operation.
The full ccale oeter iodication of 2 A is a reoinder that this
is the marioum permissible output current.

Table l. Marimurn Output Current Derating.

l 3

t l
r l

I- - - - T
I

I
I
t-

I
I

I
I
I

3.5

Moder 1655 i
Conlrnuous

q)

= 3 .0(J

=  r q
5  

c J

E

=  z o
G'

=
' A

by al least 5 mrnules al I anlD or less

0ulput Volls

t 4 0130

ManualsPlus.com

https://www.manualsplus.com/


OPERATING IilSTRUCTIOTIIS

iloDEL 1655

i5 
,4,

A.c. A'|rPs / c
r0t5 lc |oitl tutt f

lElE|E
EOUIPMENT

UNDER
TEST

Red Portron of 0-4A Scale
lndicates Caution Zone. Do
Not Exceect 3A Continuous
Duty, or Severe Damage to
AC Power Supply May Result

Do Not Exceed
Ful l  Scale (2A)
Cont inuous Duty,
or Severe Damage
lo AC Power Supply
May Resul t .

MODEL 1653

l . l
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Troublcshooting: Usa As lsole lion Trensf onner OPERATIN G II{STRUCTIOTTS

TROUBLESHOOTING: USING THE AC POWER SUPPLY AS AN ISOLATION TRANSFORTER

THE HAZARD

Mct Eqnipocat rith e 2-Uirc Porer Phry L T}erfcncrlcl

Most recent television receivers and other consumer
products such as stereo amplifiers, tlners, tape decks, etc. do
not contain an isolation transformer. Such products often
have a plastic or sood cabinet which completely inrulates the
chassis and prevents the user from touching it. However,
when the cabinet is removed for scrvicing the product, the
chassis is erposed and may become an electrical shock hazard
to the service technician.

Bridgc Rcctificr Tlutfcncelcrr Eqnipncat

One of the oost commonly used types of porer supply
circuits in telcvision receivers and audio equipment is the
transformerless full wave bridge rectif ier shosn in Fig. ?. In
such cases, the chassis is always 'hot', regardleas of whicb
way the Z-wire ac plug is inserted. Touching a .hot. chassis
is hazardous and can cause fatal elcctrical shock.

Just because a unit uaes a polirized power plug doea not
guatantee safety. Some equipment with a bridge recti-
fier uses a polarized power plug, and as mentioned
above, always has a thot' chassis.

Tlradcocelcrr Hdf-Ueve Rcctilicr Equipocat

Another commonly used traasformcrless power rupply
circuit is a half-save rcctifier where one side of the ac

lxrrer liae connects directly to the chassis (also shown in
Fig.7). Unless the equipment is equipped with a polarized
plug to prevent insertion the 'wrong' ..y, the chassis may be
'hot' (lZ0 VAC with respect to earth ground) and cause an
electrical shock if touched.

Othcs Tlelrfcocrlet Eercdt

Equipment with voltage doubler poeer supplies may also be
of the 'hot chassis' variety and pore the same safety hazard.
In fact, any eguipment with a Z-wire ac power plug should be
treated as hazardous 'hot' chassis tlpe and the safety pre-
cautions listed on the next page should be taken.

Tcrt Equipncat Duege Hezcd

In addition to the electrical shock hazard if the 'hot'

chassis is touched, there is dso a high probability of damag-
ing aty aepowered test equipment used to scrvice the
equipoent. Most test equipment with a 3-wire porer cord,
such as oscilloscopes and signd generators, have an earth
ground chassis (connected to earth ground through the third
wire of the ac power ptug). Touching the ground lead of any
such test equipment probe to a 'hot' chassis shorts the hot
side of the power line through tbe ground lead and the in-
struoent. Since the path through the instrument is intended
only as a signal gtound, the excessive currcnt of a direct
porer line short tnay cause extensive damage to the test
equipment or to tb,e eguipocnt undcr tcst.

l 5
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Troubleshooling: Use As lsolalion TransformerOPERATIilG INSTRUCTIONS

- - _ - l

TRANSFORT ERLESS EOUIPiIE}TT
UIIDER TEST ,$L0,

i /I \
\

2

ypical Full Wave
Bridge Rectifier

\  Dcl :

T

t

Chassrs rs Always Hot
Regardless of Which Way
2-Wire Plug rs Inserted
mcHASSfS'z

Any Grounded
0blect

TEST EOUIP}IEilT

WARNING
SERIOUS ELECTRIC

SHOCK HAZARD

Fig. 7. Servicing'Hot Chassis' F4uipment Can Pose a Serious Shock Hazard.

t 6

CIRCUITS

Wall Outlet
120 VAC, 60 Hz

Chassis May Be Hot or Common,
Depending Upon Whrch Way Z-Wrre
Plug rs Inserted
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Troubfcshooling: Use As lsolalion Transf ormcr OPERATING INSTBUCTIONS

THE SOLUTIOI{

flo't GtqDd thc Ch--ir

Simply eonnecting a test lead from the chassis to a good
earth ground is not a satisfactory solution. If the chassis is"hot', this places a direct short from the .hot. side of the
power line to earth_ ground. Hopefully, this wou.ld only trip
the circuit breaker for the wail outlet. But a wall outret is a
very high enelgy source, and before the circuit brcaker is
trippedr the gro'nding test read may 'werd" or ,disintegrate.,
or severe damage may occur to the equipment under test.

U- Aa bletio Tlensfcocr

For servicing 'hot chassis' equipment, always connect an
isolation transformer between the wall outlet and tbe equip-
ment under test. The Modet 1655 or 1653 AC power Suppiy
includes such an isolation tra'sformer, among it" many other
features.

_ As shown in Fig. 8, when an isolation transformer is u!cd,
the chassis of the equipment under test is electrica[y iro-
lated from both sides of the power line. The cbassis of the
equipment under test Eay now be grounded by connecting a
test lead from the chassis to a convenient earth gro'nd (such
as an earth ground terminal of the test equipmentl.

Suonery

Any piece of equipment with a Z-wire power plug may be
the 'hot chassis' tJrye, eyen if it is equipped with a 

"potarizea

plug. There is no disadyantage to using an isolation trans-
former, even if the equipment under tesi arready includec its
own isolation tra.sformer. Therefore, for safety, treat all

equipoent with a Z-wire poper cord as'hot chassis' and use
thc ISOLATED OUTPUT of  the 1655 o!  1653 AC power
Supply for seryicing such equipment.

PROCEDURE
(rcfer to Fig. 9)

1.  Turn of f  the 1655 or 1653 AC power Supply and set  AC
VOLTS control to MIN.

Z. Connect the power plug of the ac power supply to a lZ0
yol t '  60 Hz ac wal l  out let .  The wal l  out let  oust  be the
3-wire type with the third wire returned to a good earth
grourd.

3. Connect any ac porered test eguipment to be used to an
ac wal l  out let  (do not  use the ISOLATED OUTPUT
receptacles of the ac poeer supply for test equipment).

4. Connect the ac power plug of the equipment under test
to the ISOLATED OUTPUT receptacle of the ac power
supply. This provides the irclation as shown in Fig. g.

CONNECT ONLY ONE 'HOT CHASSIS' EQUIP-
MENT AT A TIME. Unless both have an identical
l ineto-chassis relationship, there is a shock
hazard between two chassis.

5.  Turn the POWER ON.

6. Select VOLTS frmction and adiust AC VOLTS control to
desired voltage (typically lZ0 V).

7. It is recomoended that the chassis of the equipment
under test be grounded with a test lead.

t 7
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oPERATIilG !]{STRUCTTOilS Troublcshooling: Use As lsolation Translormer

Wall 0utlet
120 VAC. 60 Hz Connect 0nly One "Hot Chassrs"

Equrpment at a Time. There May
Be a Senous Shock Hazard
Between Two Chassrs

Common

Hot

Earth
Grouncl 1655 0R 1653

AC POWER SUPPLY
Chassrs

from
ls lsolated

AC Lrnelsolated
0utput
0-150 v

lsolatron
Translormer

ef i -i""t i" j t fr. it az ard " f S.t"icfuU ht"""l.rr --.t t.""

l 8

$
cHASSTS

_/
I

Chassrs May Be
Grounded wrth
a Tesl Lead I

i
I
I

F i g . 8 . Equipment.

EOUIPiIEt{T UI{OER TEST

Eliminates ' 'Hot Chassis' '
Shock Hazard

ManualsPlus.com

https://www.manualsplus.com/


Troublcshooting: Use As I solation Transf ormer OPERATING INSTRUCTIONS

Wall 0ullel
1 2 0  V A C . 6 0  H z @).(@

Connecl  0n ly  0ne "Hot  Chassrs
Equrpmenl  a l  a  T inre There May
Be a Serrous Shock Hazard
Belween Two Chassrs. '  1655 or 1653

AC POWER SUPPLY

Chassis

To Earlh Ground or
Test Equrpnrcnt Common

Fig. 9. Using the AC Porer Supply as an Isolation Transformer.

l 9

I
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TRA}ISFORTERLESS
EOUIPilE}IT U}IDER TEST

TEST EOUIPiIENT
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OP€RATING IilSTRUCTIONS Troubleshooting: Use As Varieble VolLegc Source

TROUBTESHOOTING: USIi lG THE AC POWER SUPPLY AS A VARIAELE AC VOLTAGE SOURCE

VARIAELE VOLTAGE SOURCE

Both thc Model 1655 and 1653 AC Power Supplics offer
continuouely variable output voltage from 0 to 150 VAC.
Several applications are listed below, but the veraatile in-
struments nay be used in any application where an ac power
source of any value from 0 to 150 volts is required, and within
the maximum current rating of the instrument.

2'I VOLT APPLICATIONS

Class II industrial control equipment operates froo nom-
inal 24 volt, 60 Hz ac powet. Such equipment is widely used
in industrial plants. These power supplies can be adjusted to
24 voltg ac for bench eervicing of this equipment.

1 30.r50 voLT APPLTCATTONS

The ability to go higher than 130 volts is indispensabie in
conponent and equipment terting where specifications must
be e:ceeded to verify derigna and overvoltage margins.

TROUBLESHOOTING EOUIPTENT THAT BLOWS FUSES

One of the problems with troubleshooting equipment with a
s€verc ovcrload or ehort is that it repcatedly trips its circuit
breaker or blows fuses. Full power cannot be applied long
enough fc normal voltage and waveform measurements to be
performcd. The variable voltage feature permits operation at
a lorer voltage that does not activate the protective devicel
tcsting ild troubleshooting can be performed sith power
applied.

Using the Model  1655 or 1653 AC Power Supply as shown in
Fig. 10, voltage can be set to 0 volt and slowly increased
while monitoring the current. hoblems such as a defective
circuit breaher that opens too soon are quickly spotted. If
current reaches its normal value (typically, about 707o of the
fuse or protective device rating) at a low voltage such as
Z0 volts, there is a major short in the power supply or one of
the main power distribution circuits. If current increases tr.r
its normal value more gradually, allowing voltage to approach
100 volts or more, an overload in one of the circuits is prob-
ably the cause. Current that increases sharply above a cer-
tain voltage may indicate electrical breakdown or arcing
within a component. Voltage or current measurements in
various circuits (see Fig. l0) while varying the input voltage
can help ieolate the fault.

II{PUT VOLTAGE SPECIFICATION TESTING

Most ac powered equipment is specified to operate over a
range of inprt voltage such as lZ0 VAC tlOo/o. Complete
performance testing cannot be conducted without a variable
ac ltource. Some testing rnay merely consist of measuring
regulated dc voltages while varying the ac source voltage;
rrith other tests conducted at nominal l ine voltage.

LOW OR HIGH LrllE VOLTAGE R€LATED fAILURES

Occassionally, an equipment malfunctions only during con-
ditions of lor or high line voltage. Troubleshooting of such
problems is almost irnpossible without a variable ac voltage
source. Either the Model 1655 or 1653 AC Power Supply
serves as a variable ac voltage source.

za

ManualsPlus.com

https://www.manualsplus.com/


Troubleslpoling: Use As Variable Voltage Source OPERATING INSTRUCTIONS

3. Slowly Increase Vollage Until
0utpul Current Eegrns Sharp Increase
( Localize Defective Comoonent( s) )

1.  Selecl
ATPS
Function

2. Monitor 0utput
Current on Meter

4.Multimeler Connected to Measure 
r

Current One Circuit At a Time

EOUIPiIEI{T UilDER TEST1655 or 1653 AC P0WER SUPPLY

Fig. 10. Using the Variable Voltage Feature to Troubleshoot Equipment with Short Circuit.
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RATII'IG INSTRUCTIONS

TROUBLESHOOTING: USING THE AC POWER SUPPLY TO ilEASURE ELECTRICAL LOADS

LOAD MEASURE]f, ENT PROCEDURE

Measurement of electrical load i:s extremely simple phen

using the Model 1555 or 1653 AC Power Supply as the Power
lrruree. Refer to Fig. l l. The built-in meter may be switch-
ed to measure the voltage and eurrent being delivered to the

equipment under test. Multiplying the voltage times the

current gives the eleetrical load in volt-amps.

Fc Model 1655, the calculation is not even rcquired if the
measurerDent is made at the standard velue of 120 volts. The

0-Z A and 0-{ A crrrrent scales are also calibrated as direct

reading 0-240 VA and H80 VA scales.

NOTE

The VA scales ane aceurate only at 120 volts. At other
voltages, use the 0-Z A or (}.4 A cltrrent scales and

calcrrlate the electrical load by multiplying output
voltage times output eurrent.

SERYICING APPTICATIOI{ S

An initial check of electrical load can often give a clue to
the problem when troubleshooting electrqrics equipment. If
the equipment under test is drawing considerably less ctrrent
than normal, perhaps one of the power sup'ply voltages is
absent, disabling several cireuits. If errrtent is higher than
normal, a transistor or other component may be shorted. If
crrrrent remains higher than normal after other faults have
been corrected, a leaky fi lter capacitor is suspected. Sueh
problems should be eorreeted to prevent another impending
f ailure.

Tlre normal electrieal load or (trrrent &ain fot the equip-
raent under test is usually specified in its servieing literature-
If that information is not available, the normal eurrent drain
is typically 6OVo to SOVo of the rated current of the circuit
breaker or l ine fuse.

OESIGN APPLICATIONS

The design goals of any ac powered electronic product

inctude inprt power requirements. Using the ac power supply

as the po?er soutce for breadboard and prototype units

provides continuous monitoring of eleetrical load for various

cireuit eonfigurations, at various input voltages, and at
various tempcratures.

PRODUCTION TESTING

Final testing of eleetrical and electronics equipment

nearly alrays includes monitoring of eleetrical load in all
modes of operation. The B & K-hecirio ac Po?er supplies

provide both the variable voltage and elcctricd load meas-
urement capabilit ies needed in such a test station.

ENERGY EFFICIENCY

Energy effieiency has become an important consideration

in equipment selection. Equipment with the least electrieal

load is the most energy effieient. The electrical load of

similar products can be eompared side by side, demonstrating
energy efficiency to a crrstomer in terms readily understood
by a layrnur.

z2
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Troublorhootiry Lod tcraurcmenl OPERATING I}ISTRUCTIOI{S

2. Monttor Voltage
0n Meler

1. Select
YOTTS
Function

5. Monrtor Current
on Meter

1655 or 1653
AC POWER SUPPTY

3. Arliust to 120V (or
Other Rated Value)

tl. Select
ATPS
Function

6. Multiply Vottage X Current
lor Electrical Load in
Volt-Amps (For Modet 1655
at 120V 0nly, Read Load in
VA Direcily from Meter)

Fig. ll. Mcasuring Elcctricel l-oad.
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OPERATIITIG ll{STR UCTIOil S Leelegn Tcslcr

USING THE MODEL 1655 AS A LEAKAGE TESTES

STAilDARD LEAKAGE TEST

Ar previourly mentioned, most equipment sith a Z-wire ac
po?Gr plug ir the 'hot charsis' type. Tbe plastic or wood
cabinct normally inrulates the chassis rc the user cannot
touch it. Other expored mctal patts such as antennas, anten-
na tcroinals, knob ahaftr, screw heads, handles, etc. are dso
irulatcd (or irlated with very high resistance) to protect the
u-r froo electrical shock.

Mct equipment manufacturers rpecify a leakage test after
reasccmbly of thc equipment to insure the continued protec-
tion of tbe user froo electrical shock.

Tlre standard leakage tcst requirel a leakage probe consist-
ing of a tert lced in gcrics with a 1.5 kfl l0 watt resistor
pardlcled by a 0.15 1.F capacitor. One end of thc leakage
pcobe il cpnnccted to an earth ground. Voltage acrocs the
resictot ir mearured on an ac voltmeter a! the leakage probe
is touched to each erpoced mctal part of the equipment. An
irclatim traacformcr must not be used during the standard
lcakagc tert, and the entire test must be repeated with the ac
poeer plug reverled, even if an adapter is required to revelse
the connections of a polarized plug.

Thc nuioum pcrmissible leakage specified by OSHA, UL,
and CSA is 500 lA. Some manufacturers specify a lower limit
for a greeter margin of safety.

THE SIIPTER TETHOO

Thc Model 1655 AC Power Supply includes a built-in leak-
age tcttcf, that greatly simplifics the leahage test (Fig. l2).

The equipment urder test remains connected to the ISO-
LATED OUTPUT, just as it was for servicing. The voltage
was probably already preset to 120 volts at the conclusion of
servicing,

The permanently attached leakage probe of the ac power
supply is merely touched to each exposed metal part of the
equipment urder tcst (antenna, terminals, tuner knob, knob
shafts, handle, rcrew heads, etc.).

No scparate voltmeter nor conversion of results is re-
quired. Just press the LEAKAGE button and read leakage
directly from the LEAKAGE scale of the meter in microamps
(in mill iamps for higher values of leakage). See the manu-
facturcr'r service literature for the maximum permissible
leakage. Ilowevcr, leakage in excess of 500 lrA is considered
hazardous in any equipment. Locate and correct the cause of
leakage.

The erpanded scale meter gives good resolution in the
normal 100 to 500ltA lange. Readings up to 5 mA are meas-
ured on a coopreraed scale. The auount of excess leakage
can be a clue to the t1rye of leakage path. A full scale meter
reading probably indicates a direct short to the power line,
but the meter is protected from damage.

The leakage probe may also be used to verify propes wiring
of equipment with a polarized plug; there should be very low
leakage from the chassis to common and full scale leakage to
hot.

Leekage of equipment sith a 3-wire power plug is per-
formcd in the same manner as for Z-wire equipment.

24
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Leelego Trclrr OPERATI l{c lilST RUCTtOt'tS

I

I
i

I

6. Observe Lmlrgr Scale of Meter
Leakage Greater Than 500 pA
(Exceeds Green Portion of Scale)
May Be a Safety Hazard

3. Set r0 120V

1655 AC POWER SUPPLY

4. Select LE fmE Function
Perlorm Entire Test lor
Bolh Common and Hot

Ets

2. Equrpment Must Be
Plugged Into
ISOUTED OUTPUT

Fig. lZ. Porcr Line Lcakrge Tcrting.
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5. Touch Leakage Probe
to Each Exposed Melal
Part (Knobs, Screws,
Antenna Termrnals, etc. )

EOUIPiIE}IT UNDER TEST

1. Replace Housing
or Cabinet
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OPERATIilG INSTRUCTIONS Soldering lron Tempcrature Conlrol

SOLDERII{G IRON TETPERATURE CONTROL (MOOEL I655 ONLY)

THE NEED FOR TETIPERATURE CONTROL

Most servicing work requires the use of a soldering iron. If
the soldering iron is plugged in only when it is needed, time is
wasted waiting for the iron to heat up. But if it is left plug-
ged in all the time, oxidation quickly erodes the tip. Also,
rcldering iron temperature varies with l ine voltage. Some
irons reach the ideal  temperature at  105 to l l0  vol ts.  As a
result, at 120 volts, some soldering rrons are too hot, which
ciur Eore easily damage corDponents being replaced or cause
separation of circuit board plating.

THE SOLUTION
(refer to Fig. 13)

The colution to the problem just described is a variable ac
voltage lpurce. The soldenng iron could be kept warm to
reduce oxidation of the tip, quickly brought to operating
temperature shen needed, and adjusted to the exact temper-
ature desired.

The Model i655 AC Power Supply includes a built-in
soldering iroa temperature control feature. A separate ac
outlet is provided on the rear panel. The output duty cycle at
this outlet is variable from about TOVI to 99Vo, or the outlet
can be switched off when not in use. This outlet is intended
for a soldering iron only. It is not intended for transforrDer
tpe soldering irons nor irons rated at greater than 100 watts.

Temperature is adjusted with the SOLDER TEMP control
on the f ront  panel .  A re lat ively low temperature set t ing is
reconrDended between periods of soldering iron use to reduce
oxidation of tbe tip. This setting keeps the iron warsr enough

that  i t  can be quickly brought to operat ing tetnperature when
needed.

The temperature control is non-lineart allowing f or a
larger temperature variation at the low end and more prectse
tenrperature contro l  at  the HOT end. The exact  temperat t r re
desired can be easily achieved.

The solder ing i ron temperature contro l  is  entrre ly inde-
pendent of  the isolated var iable vol tage output ,  inc luding
separate on-of f  swi tches and pi lot  l ights.  Thus the soider ing
iron temperature contro l  feature may be used wi th or  wi thout
the other features of  the instrument.

SUTII IARY OF PROCEDURE
( re fe r  to  F ig .  l 3 )

Set the SOLDER TEMP contro l  to OFF.

Connect  the ac power p lug of  the solder ing i ron to the
outlet on the rear panel of the Model 1655 AC Power
Supply.  THIS OU'ILET IS FOR A SOLDERING IRON
ONLY. Do not  connect  e lectronic eouioment here.

3 .  Tu rn  the  SOLDER TEMP con t ro l  c lockw ise  to  the  on
posi t ion.  The amber p i lot  lamp wi l l  l ight .

4.  Between per iods of  solder ing i ron use,  reduce ternpera-
ture to minimize oxidat ion of  the t rp.

5.  When ready to use the solder ing rron,  ad;ust  t  he
SOLDER TEMP con t ro l  t o  the  des r red  tempera tu re .
Exper ience wi l l  qrr ick ly determlne the typlcal  set l tnq
for a grven soldering iron.

I

t.
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Soldcdng lrcr Tempcralure Control OPERATING IXSTRUCNOilS

t
ll
j

I

I

t
I

Turn 0n and Adiusl to Oesired femperature.
Eetween Penods ol Use. Reduce Temperalure Amber Palot Laght
to Reduce 0xiclation of Soldering lron Tip. When 0n

Plug into outlet
on Rear Panel

:'ig T- .i ---'-;;'

E 3 E - E E T

1655 VARIAEL"E AC SUmY

Fig. 13. Ueing tbc Vcieble Soldcring Iron Tcopcr.trrc Fcrturc.
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CIRCUIT DESCRIPTION

Refer to tbe separately srpplicd schematic diagrarn while
reading the following circtrit desciptions.

VARIASLE VOLTAGE CIRCUIT

Inprt power is applied through the PO\YER ON switch to
variable auto-transformer Tl. The outprt of Tl is set with
the AC VOLTS control from 0 to 150 volts. The selected
amount of voltage is applied across isolation transformer TZ
to the ISOLATED OUTPUT receptacle(s).

Model 1653 is protected by inprt fuse Fl, while Model 1655
use! circuit breaker CBl. Tbis l imits the marimum inpxrt
crurent. Additional protection for the auto-ttansformer is
offered by fuse FZ, which limits the maximum output current
at los voltages which would not open the protective device in
the inprt circuit. In Model 1655, this is a 4-amp fuse on the
rear panel. In Model 1653, a 3-amp internal fuse is used.

UETERIilG CIRCU!T

Since the output of the unit is ac, the rDeter is connected
across a bridge rectifier to prowide the dc necessary for
meter operation. The rectifier circuit seruies the average
level, while the meter is calibrated to read the equivalent
rms value of a sine wave voltage. The back-to-back diodes
connected directly across the meter l imit maximum voltage
and thus offer overrange protection.

trVhen the VOLTS function is s,elected, the voltage across
thc ISOLATED OUTPUT is applied to the Eeter circuit. The

meter is  shunted by the VOLTAGE CAL tr im pot  which cal i -
brates the voltage scde.

A l-ohm cutrent sensing resistor (two series 0.5-ohm in
Model 1655) develops a voltage proportional to output cur-
rent. In the AMPS function, this voltage is applied across the
meter c i rcui t .  The meter is  now shunted by the AMPS CAL
trim pot which calibrates the Z amp current scale. In Model
1655, the 4 amp scale is  selected by sensing the vol tage
developed acroEsr only one of the 0.5-ohm resistors.

r ,Yhen the LEAKAGE funct ion is  selected (Model  1655 onlv)
the current from the leakage probe is applied to the meter
circuit. Diodes D4 and D5 are reverse biased below 500 uA
for the expanded scale feature. At higher leakage current'
the diodes become forward biased and shunt part of the
current to compress the meter scale.

SOLDERING IROil TEilPERATURE CONTROL CIRCUIT

(Model  1655 Only)  Input  power is  appl ied through t r iac
TRI to the soldering iron outlet on the rear panel. Break-
down diode f ) l  does not  gate the t r iac into conduct ion unt i l
its 30 volt threshold is reached. Thus, the triac does not
conduct for the entire input cycle. SOLDER TEMP control
RZ forms part  of  an RC phase shi f t  network which var ies the
phase of the trigger voltage in relation to the anode voltage
of the triac. This varies the non-conduction period, which
adjusts the soldering iron temperature. The circuit is auto-
matically reset each time the ac passes through zero.

z8
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MAINTENANCE AND CALIBRATION

1

The following instructions are fc use by qualified

seryice personnel only. To avoid electric shock' do

not perform servicing other than contained in tbe

op"titing instructions unless ytrr are qualificd to do

so.

When the rmit is plugged into an ac outlet, even if the

POWER ON ssitch is off, ac line voltage is present

at sone inprt power circrrits. Observe crutio any

time the case ic reooved from the instrument'

PREVENTIVE TAIilTENANCE

Do not overload the instrument. Excessive outFlt crrrrent

can damage the variable anrto-transformer. Prolonged use a(

high crrrrent accelerates failure. KeeP outtrrt cunent as low

as- possible, and neeer exceed the marimum retiag of the

rsrit. If pcsibler Power only one piece of equipment at a

time. Use the ISOLATED OUTPUT only for the cquipncnt

under test - oot for other test equipncnt. It is very iuport-

ant to observe the naximutD currcnt derating (Table l) above

130 volts, and to allor sufficient cooling time wben opcrating

Model 1655 at greater than 3 aEPs outFrt'

Periodie inspcction of the brurh on the veriablc contact of

the auto-tranrsformer is recommended. Badly ?ot1l (r arcing

bnrshes should be replaced. see the AUTGTRANSFORMER

BRUSH REPLACEMENT oeragraph fc replrcemcnt proced-

ures.

BETUR]IIIIG FOR SERYICE

If you have encountered a problem with your unit and

choog€ to return it for rervice, chech tbe following bcfore

returning.

l. Is the circuit breakcr reset (Mo'del 1655)? See FUSE

REPLACEMENT paregraph belos if required'

Z. Are the fuses okay? Sce FUSE REPLACEMENT pata-

graph below if required-

FUSE REPLACEIIENT

Tbe ac Power suPPly rill trip its circuit breaker c blos a

fuse only il it is "e"ercty overloaded or a failure occurs in the

iastrument. Always turn off the unit to reset the circuit

breaker or replace a fuse. [f fuses are internel' unplug the

inrtrument from its wall outlet before attempting replace-

ment. Before turning the rmit bach on, reduce thc outPut

voltage or retnove thi overload that caused tbe blo:n fuse'

Rcplacc tbc fuse only with tbc origind tlpe and vdue - never

oni of a larger talue. A largcr value m'y crelte a fire and

safety bazar4 or c.nrse seribus daoage to the eguipment'

Abo refa to the following specific luse replacement infor

metim fc each modcl.

Io&f f653

If tbe instrument is cevcrely overloadcd at higher output

voltegcq fusc Fl on thc rea pancl rill blor' Ttre rmit rill

stop 6pcrating and thc pilot light ?iU go off' If thc instnt-

z9
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MAINTENANCE AND CALIBRATION

ment is severely overloaded at low output voltage, internal
fuse FZ wi l l  b low. ln th is case,  there wi l l  be no output  but
the pilot l ight will stay on. F-ig. 14 shows the location of the
fuses.  Replace fuse Fl  only wi th a 2.5-amp slow-blow t lpe
3AG. Replace fuse FZ only wi th a 3-aop s low-blow prgtai l
tyPe.

Modcl 1655

If this instrument is severely overloaded at higher output
voltages, cirarit breaker CBI on the rear panel will trip. The
unit will stop operating and the POWER ON piiot l ight will go
off. Reoove the overload and push the button on the circuit
breaker to reset. A severe overload at low output voltage
will blow fuse FZ on the rear panel. In this case, there will be
no outFrt but the pilot l ight will stay on. If the rcldering iron
outlet is overloaded, internal fuse Fl will blow. If so, the
SOLDER TEMP pi lot  l ight  wi l l  go of f .  F ig.  l5 shows the fuse
locat ions.  Replace fuse Fl  only wi th a l -amp normal b low
tlpe 3AG. Replace fuse FZ only with a 4-amp slow-blow tlpe
3 A G .

AUTOTRAIIISFORil ER ERUSH REPLACEmEN T

Use only the B & K-hecirio replacement part which
contains the special material required for satisfactory brush
operation.

To rep lace  the  brush,  unp lug  the  ins t rument ,  then gent lv

l i f t  the  brush f rom the  brush t rack .  Grasp the  o id  b rush

assembly  and snap i t  ou t  o f  pos i t ion  by  pu l l ing  rad ia l l v .

Ins ta l l  the  new brush assembly  by  l i f t ing  the  spr ing  arm and

snapprng the new brush assembly into positron.

I t  i s  impera t ive  tha t  newly  ins ta l led  or  rF tns ta l led  brushes

be seated correctly on the brush track for proper operation of

the  t rans former .  Wi th  the  power  o f f ,  inser t  a  p iece  o f  garne t

paper (non-metal l ic) between the brush and brush track, rough

s ide  toward  the  brush.  A  few swings  o f  the  brush ovet  the

garnet  paper  w i l l  mate  the  brush contac t  face  to  the  brush

t rack .  Remove the  garnet  paper  and b low away ioose Par t l -
cles before applying power.

CALIERATION ADJUSTi IENTS

This  un i t  was  care fu l l y  checked and ca l ib ra ted  a t  the

f a c t o r y  p r i o r  t o  s h i p m e n t .  R e a d j u s t m e n t  i s  r e c o m m e n d e d

on iy  i f  repa i rs  have been made in  a  c i rcu i t  tha t  a f fec ts  ca i l -

brat ion, or i f  vou have reason to bel ieve the unit may be ortt

o f  ca l ib ra t ion .  Locat ions  o f  ca l ib ra t ion  ad ius tments  a re

s h o w n  i n  F i g .  1 4  ( M o d e l  1 6 5 3 )  a n d  l 5  ( M o d e l  1 6 5 5 ) .

Test Equiporat Requircd

l .  Mu l t imeter ,  ac  vo l tage accuracy  o f .  A .59 /o  o r  be t te r  a t

lZ0  \ t ,60  Hz,  ac  cur ren t  accuracy  o f  l9 i ,  o r  be t te r  a t  500

microamps and Z amps, 60 Hz. B & K-heqisioo Model

Z 8 l 5  o r  e q u i v a l e n t .

Z .  60  ohm,  240 wat t  res is t i ve  power  supp ly  load.  Must  be

capab le  o f  d iss ipa t ing  2  amps a t  120 VAC.  A  var tab le

e lec t ron ic  load o f  su f f i c ien t  Power  ra t ing  may be  used,

or paraUel l ight bulbs total ing 240 watts are suitable.
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lso lat lon
i  ransiormer

Au lo
I ra l l s lo r r r re r

Fig. 14. Location of Fures and calibratio Adj'etmente, Modet 1653.
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MAINTENANCE AND CALIBRATION

Fuse F I
(Solder Iet t tP)

Leakage
Cal

Vol ls
Cal

Attlps
Cal

Meter

Fig. 15. Location of Fuses and Calibration Adjustments, Model 1655.
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UAINTENANCE AND CAUBRATION

lleter VOLTS Cdibtetio

With  the  porper  supp lv  tu rned o f  f ,  ad ius t  the  mechan ica l
zero  o f  the  meter  to  exac t  zero .

Connect  an  er te rna i  mu l t imeter  o f  !O.5To or  be t te r  a :
voltase accuracy to the ISOLATET) OUTPUT.

Tur-n on the ac power srrpply and set the AC VOLTS
cont ro l  f  o r  lZ0  vo l ts  on  the  mul t ioe ter .

Set function switch to VOLTS and adiust VOLTS CAL
{ R 6  l o r  M o d e l  1 6 5 3 ,  R l 4  { o r  M o d e l  1 6 5 5 )  i o r  l Z 0  v o i t s
on  bu i l t - in  meter .

Meter AUPS Cdibrtioo

Connect a 60 ohm, 2.10 watt resist ive load to the ISCr__
LATED OUTPUT receptac le .  para l le l  l i gh t  buJbs  to ta j_
ing  24O wat ts  rs  su i tab ie .

Connect  a  ca l ib ra ted  mul t imeter  o f  lTo  o t  be t te r  ac
current acquracy rn series with the load to rDeauiure ac
current. Set the mulr imeter to a Z-amp r:urge.

Turn on the ac power suppl.y and slowly increase the
output voltage unti l  the mult ioetet measures 2.0 amps-

Set  the  func t ron  swi tch  to  AMpS and ad jus t  AMpS CAL
( R 7  f o r  M o d e l  1 6 5 3 ,  R I Z  t o r  M o d e l  1 6 5 5 )  f o r  2 . 0  a m p s
on the  bu i l t - rn  meter .

For  Mode l  1655.  ad tus t  ca l ib ra r ion  on  the  O-Z A range,
then check mrd-sca.le accuracv on the O*{ A range. The
adtustrnent cal ibrates both scales. I f  f4 A range rs
rnaccurar .e .  rep iace  R.5  and R6 w i th  oa tched.egua i
resistors -nd repeat calibratiou.rciiurt m en t.

Uctcr I-EAKAGE c-tiheticn lModcl f655 olyl

l .  Connect  the leakage probe in ser ies wi th a ZZ0 k0.
l / {  wat t  resistor .

l .  Connecr a cal ibrated mutt imeter of  lTo or  bet ter  ac
cu*ent accuracy in series witb tne zz0 ki. resistor and
ieakage probe. Set the multimeter to rDe:lrure 500 tr.{
ac current.

3. Carefully connect the other lead of the multimeter to
the hot side of the ISOLATED OUTPUT receptacle.
Adiust tire AC VOLTS conrrol Ior exactly 500 lA on the
multimeter.

4. Select the LEAKAGE function and adiust LEAKAGE
CAL (Rl l )  for  500 tA on the bui l t - in Eeter .

PERFORTANCE TESTS

The following cbecks test all functions of the ac power
supply for proper operation. The sesueoce of the cbecrs also
rrrosides a iogicd syEptoE and fault isolation technroue tor
troubleshoottng. After troubleshootiDg and repair, these tests
sbould ire pcrtormed to iusure rhrt all faults have been cor-
rected.

l. Before the power supply is turned on. the mcter should
rest at exact zero. II meciranical zero aciiustmenr rs
reourred, calibrarion adiustments sbould be recheckeC.

Z.  Set  the POWER ON rs i tch to on.  The FO\YER ON pi lot
light should illuuinate.

3.  Set  the lunct ion swi tch to VOLTS-and rotate the AC
VOLTS control to .miaimurn {fuliy countercloclrrisei.

3 3

ManualsPlus.com

https://www.manualsplus.com/


ilAD{TE'IA1'CE AN D CALIBBATION

.t.

6 .

7 .

The output should go to zeho as read on the front panei

mcter .

Rotate the AC VOL'IS control to maximurn. The con-

trol shotr ld rotate smoothlv and tbe output voltage

should increase smoothlv to 150 volts, as read on the
meter. To check Deter cal ibrat ion, measure voltage

wi th  ca l ib ra ted  ex terna l  meter  a t  IZO vo l ts  and cornpare
rcading to front panel meter.

Reduce the voltage to minimum and connect a load to

the ISOLATED OUTPUT. .r^ load consistrng of l ight

bu lbs  to ta l ing  Z{0  wat ts  i s  p re fe r red .  Set  the  func t ion

switch to AMPS and increase the AC VOLTS control

rmti l  tbe meter reads Z amps (or 120 volts, whichever

occuns f irst).  To check meter cal ibrat ion, measure

curent  s i tb  ca l ib ra ted  exrerna l  meter  a t  2 .0  amos and
corDpare to front panel meter.

For  Mode l  1655,  check  tha t  the  meter  reads  Z  amps r>n

both the O-Z A and 0u4 A range.

For Model 1655, check the leakage function as fol lows:

a. Rcduce the voltage to Erinimum and connect the
leakage probe to the hot side of the ISOLATEI)
OUTPUT.

b.  Se lec t  the  LEAKAGE f rmct ion  and s lowlv  inc rease
the AC VOLTS controi unti l  raeter reads 50O UA on
the leakage scale. This should occtr at about
6 lolts. To check tnetcr cal ibratronr measure
leakage current witb cal ibrated external meter
and compare t,o front panel Eeter.

c. Increase the AC VOLTS contrrrl until the rDeter

r e a d s  5  m A  ( ) n  t h e  l e a k a g e  s c a l . : .  T h i s  s i t o t t i  '

o c c u r  a t  a b o u t  6 0  v o l t s .  w i t h  t h e  r e v e r s e  J x r i a r t t  "

u f  I - E A K A G E  f u n c t i o n ,  t h e  I n e t e r  s h o u l d  F r ' , '

ze ro .

d .  Change the  leakage probe to  the  co lnmon s t t i t '  '

t h e  I S o L A T E D  O U T P U T  a n d  s e l e c t  b ( ) t h  D ( ) t a n r r , . .

o f  t h e  L E A K A G E  f u n c t i o n .  O n e  p o l a r l t v  s l r ( ) r r r  I

r e a d  z e r o  a n d  t h e  o t h e r  s h o u l d  i n d i c a t e  5  m A  ' . :

leakage.

8 -  F o r  M o d e l  1 6 5 5 ,  c h e c k  t h e  s o l d e r t n g  t r o n  t e m D e r a t t r . '

con t ro l  func t ron  as  fo l iows:

a .  Connect  a  load to  the  so lder tng  i ron  ou t le t  on  t t - r . -

r e a r  p a n e l .  ^ 4  l a m p  o f  Z 5  t o  1 0 0  w a t t s  l s  t ) r e r " : '

red ,  o r  a  so lder ing  i ron  may be  used-  Turn  on  t  r r '

S O L D E I t  T E M P  c o n t r o l -  T h e  a m b e r  I r t l o t  l t i : , :

s h o u l d  i l l u m r n a t e .

b .  Connect  an  ac  vo l tmeter  aeross  the  loa t i  anc  v<r : '

the  SOI -DER TEI {P cont ro l  I rom tn in t rnu tn  i

m a x i m r t m .  A t  l Z 0  v o l t s  l i n e  Y o l t a g e ,  t h e  l t s h t  h r r i r

i n t e n s i t y  s h o u l d  v a r y  a n d  t h e  v o l t m e t e r  s h o t r t , :

r e a d  f r o m  r r l u g h l v  8 5  v o l t s  a t  t n i n i m u m  t i )  j  I '

v o l : s  a t  l n a x i m u m  ( t h i s  v a n i a t t o t r  w r l i  n o t  j '

ach ieved un less  a  load is  connected) .

TROUBLESHOOTING

I f  the  prev ious lv  l i s ted  'Per fo rmance Tes ts"  a rP Dt ' r l { ) r rn ' � ' ' r

tn  the  sequence l i s ted ,  th is  p rov ides  a  lo l l i ca i  Jppr , ra , - t ,  i

de f in ing  synptoms and iso la t ing  de fec t lve  c t rc t l l t r \ ' .  t l

f  o l lo r ing  in fo rmat ion  rDay he lp  lu r ther  l so la te  the  pnr i r l cn .
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No FO\f,ER ON Pilot Ligtt

T h t s  s v m p t o m  i n d r c a t e s  e i t h e r  a  f a u l t  t n  t h e  p r i m a r y  p o w e r
c r r c u t t ,  o r  a  t r l p D e d  c r r c u i t  b r e a k e r  ( M o d e l  1 6 5 5 )  o r  b i o w n
i u s e  { y 6 6 " 1  1 6 5 3 1 -  T h e  f o l i o w r n s  c h e c k s  s h o u l d  i s o i a t e  t h e
o r o b i e m .

I  N lake  sure  the  un t t  i s  p iugged in to  a  n l i ven  ou t le t .

l .  I t e s e t  t h e  c r r c u i t  b r e a k e r  ( M o d e l  1 6 5 5 )  o r  c h e c k  t h e  r e a r
nane l  fuse  anc i  rep lace  i f  burned ou t  (Mode l  1653) .

I f  t h e  c i r c u i t  b r e a k e r  o r  f u s e  i s  o k a v ,  v e r i f  y  w h e t h e r

tnere  ls  anv  ou tpu t  f  rom the  supp ly ;  se lec t  VOLTS

f  unc t ion  and no te  meter  read lng  on  (F150 V sca le .  I f
o u t p u t  r s  a v a i l a b l e .  t h e  p i l o t  l i g h t  b u l b  i s  p r o b a b l i '
d e f  e c t i v e .  I f  n o  o u t p u t  i s  n o t e d ,  t h e  t r o u b l e  i s  p r o b a b i i '

a - i  o p e n  i n  t h t  D o w e r  t r a r t s i o r m e r  p r i m a r y  c i r c u i t .
C h e c k  c o n t i n u i t v  o f  t n e  p o w e r  c o r d ,  f u s e h o l d e r ,  P O W E F

O f i  s w i t c h ,  v a r r a b l e  a u t o - t r . r n s f o r m e r .  a n d  t h e  w i r i n E
l n t e r c o n n e c t t n g  t n e s e  p a r t s .

I f  c r r c u i t  b r e a k e r  c i o e s  n o t  t r i n  a g a r n .  o r  r e p l a c e m e r i t

fuse  does  no t  burn  o ' . r t  when un l t  i s  tu rned on ,  p rev lous

iau l t  may have been caused by  an  over load connected  a t
t h e  I S O L A T E D  O U T P U T .

, .  i f  c r r c u i t  b r e a k e r  t r l p s  a g a l n ,  o r  r e p l a c e m e n t  f u s e  b u r n s
o u t ,  c b e c k  f o r  s h o r t e t i  v a r i a b l e  a u t o - t r a n s f o r m e r  o i
Dower  t rans f  o rm er .

No Outprt - Pilot Ligbt Olay

1 .  I f  no  ou tpu t  vo l tage is  ind ica ted  on  the  f ron t  pane l

m e t e r ,  c h e c k  v o l t a g e  a t  I S O L A T E D  O U T P U T  w i t h

e x t e r n a i  a c  v o l t m e t e r .

Z .  I f  no  vo l tage is  meast r red  on  ex terna l  meter ,  check  rear

p a n e l  f u s e  ( M o d e l  1 6 5 5 )  o r  r n t e r n a l  f u s e  F 2  ( M o d e l  1 6 5 3 )

and rep lace  i f  burned ou t .  I f  fuse  is  okav ,  check  brush

of  var iab le  au to- t rans former .  Check  fo r  open w ind ing

in  i so la t ion  t rans io rmer  o r  open cur ren t  sens ing  res is to r ,

3 .  I f  vo l tage is  ueasured on  ex terna l  meter ,  bu t  none rs
indrca ted  on  f ron t  pane l  meter ,  see  t roub leshoot rng

procedure in next paragraph.

Iaconect c No VOLTS, AlfPS, c LEAKAGE Meter Qsading

l .  Check  meter  read ing  in  a l l  th ree  func t ions  to  fu r ther

rso la te  the  fau l t .

l .  For  inaccuracy ,  per fo rm ca l ib ra t ion  ad ;us tment .s .  I f  nc
read ing  or  inab i l i t v  to  ad ius t  to  corec t  rea . i rng .  a
defec t ive  component  i s  ind ica ted .

. r .  I f  t r o u b i e  a p p e a r s  t n  m o r e  t h a n  o n e  m o d e .  c h e c k  b n d e . .

r e c t i f r e r  d i o d e s ,  m e t e r ,  a n d  s e n e s  r e s r s t o r s .  I f  t r o u b l e
i s  i n  o n e  m o d e  o n l v .  c h e c k  f u n c t i o n  s w i t c i r  a n d  a s s o c i .

a ted  meter ing  resrs to rs .

SOLDER TEMP Opcretion Abormal {Model 1655 Ouly)

1 .  I f  n o  S O L D E R  T E M P  p i l o t  l i g h t ,  c h e c k  i n t e r n a l  f u s e  F l
and rep lace  i f  burned ou t .  I f  fuse  is  good,  check  vo l tag :
a t  s o l d e r i n g  i r o n  o u t l e t .  I f  v o l t a e e  a t  o u t l e t  l s  o k a v ,
p i l o t  i a m p  i s  d e f e c t t v e .

l .  I f  p i lo t  l igh t  i s  okay ,  bu t  no  ou tpu t  vo l tage or  rncor rec t
o u t p u t  v o l t a g e ,  c h e c k  t r i a c  T R l ,  b r e a k d o w n  d i o d e  D 1 ,
r e s i s t o r s  R l ,  R Z ,  a n d  R 3 ,  c a p a c l t o r s  C i  a n d  C Z ,  a n d
induc tor  L l .
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WARRANTY INFORMATION

WABRAI{TY SEBVICE IXSTRUCnONS
(Fc U-$A- Dd itr Ourar Tcrritcice)

l. Refer to the MAINTENANCE section of your B & K-hccirio instruction manual for adjustments that may be

applicable.

Z. If t"be aboee-Eentioned does not correct the problen you are erperiencing with your unit, pack it securely

(prefcrably in the original carton or double-packed). Enclose a lettet describing the problem and include your

DrEe and address. Deiiver to, or ship PREPAID (UPS preferred in U.S.A.) to the neatest B & K-hecirioo

a.:thoriced service agency (see list enclo3ed with unit).

If yolr list of authorized B & K-hecirio service agencies bas been misplaced, contact your local distributor for

tbe na.oe of your nearest service agensyr or srite to:

22820 Savi Ranch Park*'at
Yorba Lind^. CA 92887
www.bkprecision.com

Tel (714) 237-9224
Fax014) 237-9214

Also use this address f or technical rnguir ies and replacenent Parts orders.
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WARRANTY INFORMATION

LIMITED ONE.YEAR WARRANTY

tuAxTEC INTERNATIoNAL coRPoRATioii \r:Erants tc the original purchaser that rts B & K-hecision proci-
uct '  and the eomponent Darts thereof .  wi l l  be f ree f rom d.efeets in workmanship and mater ia ls for  a per iod of  onevear i ron the date of  purchase.

\ {AxrEC * ' i l i '  wi thout  charge.  r reParr  or  replace.  a i  r rs oDt ion.  deiect ive producr or  cornDonent p igts uoon de-iiverv to an authorized B & K-hecisioa service contractor or the factorv servrce deoartmen!. accompaaied br.
oroof  of  the purchase date rn the form of  a sales recetF: .  

- - - -  - - - - - - r

To obtain warr€rntY eoverage in the u.S-A..  tb:s produe[ Eust  be regisrered bv comolet ing,  ard mai lng the en-ciosed warrantv registratron card to Ir{AXTEC. B & k-n".i"ioo. z2&tos.riRrdrturwy.rru.b.ridrcA&!87
with in f i f teen (15) days f rom the date of  purcbase.

E:rchrsions: This earrenty does aot appty in the e?'nt of misrse or ahrsa of tte pro&rct or .s a resrrlt 6f rrne11-
ttrorized alteratios or repairs. It is void if the serial urmircr is altercd, delaced or reuoved.

f  or  anv conseouent;a i  iarraees.  rnciudins wi thoui  i rmttat ion c iamages resul t ing f ror
ai iorr  l imi tatron c:  r : :c toenial  cr  aorrr" i , r " r r t ia i  c iamaees.  so the above i rmrtarron e:

$

This warranty gives you s.oecific rights anci vou Ear 3i56 bave other rights which varr- from state to stare"

For vour convenience we suggest vou contacT vour B & K-hecisron d.istributor. siro mav be autirortzei to makereDarrs or  cern refer  vou to the nearest  serv ice contra3:" : .  i f  r rarr : : : rv  serv lee cann3: 'o"  obtarneci  iocal i l - .  Dleas€senc the unit to B & K-hecision service Deoartme-: r.rzoslinrrctturry.!brb.r-Gr..c^ells; :. proDerir.
oackaeed  to  avo id  damage  in  sh rpmeat .

' .XTEC 
shal i  not  be i iable

ross  o i  use .  Some s ta tes  do  no t
exciusion Dtav not  apply to vou.

B & K-hecis ion Test  lnstruments warranrs prociuers soid-  oniv rn the
countrres. each cistributor s'arrErnts the B & K-heci.sionr prooucr,s which

U.S . - - - .  an i  r r s  ove rseas  te r r i ro r ies .  h  o t i re :
r t  sel i : .
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