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| SECTIONI .
' . GENERAL lNFORMATION

\
L '
[ i

1-1 DESCRIFTION
1-2 . The Modz| £920B is a /eedback-regulated
power source pariicularly Laited for calibration of
meters, Ten continuously variable output ranges
are prov.ded, ranging from 1 voit to 1600 volts and
from 100;»\ to A full cutput, All ranges provide
eltrer de o, ac at the power-line frequency; how-
evar, the 100uA fange is not calibrated in ac,
Power output capabllity ls from 2,5 watts {n the
10A. tange to 10 watts in the 10, 100, and 1000
vclt ranges,
waveform as the input power line, is controlled to
save the comrect average value, The 3 digit output
aial is calibrated in terms of the RMS value of a
sine wave,

1-3 The 6520B s particularly useful for produc-
tlon-line checking of meters for accuracy and for
sticking movements, In addition, the wide range
of outputs allows convement checking'of multi~
meters ir the laboratory, Compact construction,
through the use of all semicorductor circuitry,. al-
lows for easy portability.

1-4 Bullt=-in current and voltage Umiling circults
protect the 6920B from short circult loads in volt=
age ranges and open-clrcuit loads in current
rangos, '

1-5 - OPTIONAL EQUIPMENT

1-6 A0l dhm shunt is available to extend the
voltage capabilities downward to include 1mV full
output, when usad in conjunction with the current
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The ac output, while having the same.

1
Vo

ranges of the 69208, When the; shunt is used, t'e
source Impedanca is 0,1 ohm,

1-7 INSTRUMENT IDENTIFICAT!ON

1-8 This manual applies only to the Model 6924B
Change sheets will be supplied which include any
dlffere"nces batween your instrument and thls man-

. ual,

}

1-3  COOLING SYSTEM

1-10 This Instrument is convection cooled and re-
quires no maintenance gxcept for occaslonal dust-
ing, Adequate space should be provided around the
unit to allow free clrculation of cooling air,

i-11 POWER CABLE

1-12 A 5~foot three conductor power cable i3 sup-
plied with the Instrument terminated in a polarized
three~prong male connector recommended by the
Natfonal Electrical Manufacturers® Association
{NEMA), NEMA recommends that the instrument
panel and cabinet be grounded, All Hewlett-Pack-
ard tnstruments are equipped with a power cable
which, when pluggad into an appropriate recepta-
cle, grounds the instrument. The offsat pin on the
power cable three~prong connector is the ground
pin, i

1-13 To preserve the prote~tion feature when op-
eratlng the instrument from a two-prong outlet, use
' aithree-prong to two-prong adaptor and connect the
green plqtail on the adaptor to ground, '



Takle 1~1,

v
"

Specifications o ,

INPUT'
10$ 125Vac, single phase. 58-62Hz,

QUTPUT: ‘AC or DC
.0l - 1V to JA
LAY =10V tolA
v - 100V  to 100mA
10v - 1000V to 10mA

1uA - 00pA*to 500V
10pA -~ 1mA %o 500V
. 1004A - 1UmA  to 500V
lImA - 100mA to 50V
! 10mA - 1A  to5V
‘100mA~-5A  to,5V

*dc only

TOTAL OUTPUT DISTORTION: .
Equal to the input waveshape distortion plus
3%.

' '
!

LINE REGULATION:
line voltages from 105 to 125Vac_:.

QUTPUT IMPEDANCE'

DC -1 volt range: Less than 0 0005 ohms,
Cthar ranges: Accuracy specificatlon is
met with any load within the llsted out-
put capabillty. L

' AC ~1 volt range: less than 0, 001 ohms,
" 100pA range: Greater than 500 mego.ms,

The accuracy speciilcatians will be met with

: ground; load must be floating,

Other ranges: Acéuracy apecification is
met with any load within the listed out-
put capability,

On  10Vac range - mirimum load resistance
‘ 5 ohms '

100Vac range - minimum load resistance
500 ohms '

1000Vac range - mtnimum load resistance
50K ohms

Power factor of load 0,9 to 1,0 in ac ranges,

OPERATING TEMPERATURE:

0°to50°C, '

Accuracy specification met at 25 + 109C after
1. hour warm-up In static environment.

DC ACCURACY: T . '
0,2% of output &1 digit,

AC ACCURACY:
0,4% of output 41 digit,

OVERLOAD PROTECTION: ,
May be shortid in voltage ranges and open-
circuited in current ranges without damage,

GAOUNDING

In voltage ranges, the negative terminal is
grounded,

In current ranges, both terminals are off-

4
A}
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SECTION :I

INSTALLATION

2-1 INCOMING INSPECTION is 1 ampere,
2-2 ‘'fhe instrument should be unpacked and in- 2-8 REPACKAGING FOR SYIPMENT
spected both mechanically and electrically upon
receipt, Observe packing method and retain pack- 2-3  The iollowing list is a jeneral guide for re-
Ing materials until unit has been Inspected, Me- packaging an instmment for shipment, If you'have
chanical inspection invoives chacklag for signs of any queslions, contact your avthorized Harrison
physlcal damage such as scratched panel surfaces, Laboratories sales office,
brolien knobs, etc. If damage is present, file a ~a. Use the original contalner designed for
claim with the carrier, The elpcirical inspection '  the instrument, If a new contairer is required, a
involves checking the Instrument agalnst its spec- foam pack and contalner can be ardered from
ificatlons, Sectlon V includes'a pérformarce . Harrlson Laboratories. The stock number is given
check which is an In~cabinet check td verify prop= in the table of replaceable parts under "Miscella-
er instrument operation, It is recommended as an | neous,”
incomlr.y inspectic 1 test,, Refer to the warranty . b, Wrap the instrument in heavy paper or
page if there is any electrical malfunction. ylastlc before placing it in the shipplng carton,

o, ‘ AR ¢. Use plenty of nacking material around
2-3 INSTAI.‘I.ATION ; - ; atl sides of the instrument and protect the panel

' ' . with cardboard strips,

2-4 The meter oalibrutor is a portable {nstrumeht d. Use heavy cardboard carton or wooden
}equiring no permanent installatlon It is only box to house the Instrument and use heavy tape or
necessary to connect the power cable supplled metal bands to :eal the contalner,
with the instrument to the power input and the in- . e, Mark the packlng box with " Fragne--
strumc nt Is ready for operation, ‘ ) Delicate Instrument,” etc,

| i
_— . )
2-5' Thls instrument is alir cooled, Sufficlent
space to perhit frez flow of cooling air around the

instrumen$ should be considered when installing, _ : NOTE
It saculd not be used in an area where the temper- ;
ature exceeds 509C (1220F). For rated accuracy, If the Instrument s to be lshipped to
the temperature should be betwean 159C and 35°C Harrison Laboratories for service or
(599F to 95°7), n repair, attach a tag to the instrument

. : , ldentlfying the owner and indicating
2-6 POWER REQUIKEMENTS ' ' the service or repair to be accomplish-

‘ ed, In any correspondence, be sure
2-7 The 6920A operatds on 115 volts B0z, The to identify th= {nstrument by model
average input current with the output fully loaded number and serial number,
[
i
8
2-1
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SECTION 1l

OPERATION
3-1 INTRODUCTION NOTE
3-2 The 6920B Is ready to use as received from In all current ranges the black termi-~
the t’ectory'. For maximum accuracy, allow one nal is connected to a point In the cir-
hovur after turning on to allow the internal temper- cutt which is as much as 1 volt off
ature to stabilize, ground potential, depending on the
v output dial setting, Do not shunt the
3-3 Figure ¢l describes the operating contro!s ‘ LO terminal to earth ground with the
and indicators. ' device being callbrated, Inaccurate
‘ : " results may be obtained or the load
3-4 OPERATlNG CONTROLS ' o could be daniaged, There should be
‘ ‘ no prcblem of thig kind with non-
3-5 QUTPUT SWTI’CH ' : electronic or battery-powered current
‘ ' ' meters, If line-operated instruments
3-6 " This disconnects the output termlnals when are to be calibrated, see Paragraph
it is In the canter "OFF" positicn, It should be © o 3-29,
"OFF" when changing loads, changing the range or ‘
function switch setting snd whan turning on the 3-13 FUNCTION SWITCH
instrument, This insurvs that any voltage tran- :
sients which may occur at these times do not dam- CAUTION —-

age the load or the one -ator, .

5 ‘ ‘ Co not turn FUNCTION SELECTOR
3-7>" When gl)othe. settings are made and the when QUTPUT SWITCH s on,
load connacied. ‘the output switch can be tipped to ‘ . '
either the "ON TEST" or the "ON HOLD" position,

In elther case power is now being fed into the - 3-14 The Functlon Switch is the input line switch
load. The switch will re~um to "OFF” from the for the meter calibrator, - In the "OFF" position,
"ON TEST" position as soon as figure pressure is ' fnput power is off, In "ac", alternating current
removed.' It will remamn in the "ON HOLD" posl- . will be delivered to the output termlnals,  while in
tion unt* | manually retumed to "OPP "o b "de", direct current is avallable.
3-8  Always return the output switch to "CFF" be- 3~15 RANGE SWITCH
fore removing the load, This is particularly Im- ‘

"'portant in the current ranges where dangerous volt- 3-16 The range switch selects the current or volt~
agas will extst if the load is removed with the out-  age range appropriate to the meter balng tésted,
put still "ON," The range indicated by the switch is the output -

‘ dial fully clockwise, to (1)000
- 3-9 This switch is also used to reset the over-

voltage protection clrcult, See Paragraph 3-20, 3-17 QUTPUT DIAL
3-10 QUTPUT TERMINALS® ‘ e 3«18 The three-digit, ten turn output dial allows
- - ‘ . continuous adjustment of the calibrator’ output with-
3-11 The davice to be calibrated 1s connected to in any range,
the vutput terminals. In dc the Red (HI} terminal
' is'positivs (conventional curren. flow out of the 3-1% To determine the correct decimal point
red terminal), placement, consider the decimal point to be im-

. : mediately to the left of the left-hand digit, then
312 Inall voltage ranges the Black (LO) terminal multiply this number by the range switch setting,
is connected to the chass's and to zarth ground For example: 123 on the 10mA range s ,123 x
through the three-wire powar cord. 10mA = 1,23mA,
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HARRISON 69208 METER CALIBRATOR
REWLETT » PACKARD '
FUNCTION . RANGE )
SELECTOR
MILUAMPERES
ac - )
orr oc
A 1000
789 o
WARNING. DO NOT Tun —_
WITH OUTRUT SWITCH OW
TO USE
OUTPUT SWITCH 1 SET SOUTIUT SWITCH YO ouTAUT © INDICATOR
oN OFF on S Lo roemos) ¥ DUTPUT IMDICATOR IS OFF
TEST {RESLT) HOLD 3 SET TURCTION, "RANGL® RESLF VTN QUTPYT SWITCN
— - AND CIAL FOR DOSRED
g ouTPuT
D1 7| “||@ + mwmamrmworr W @ Lo
. TIST-CN OR NOLD-ON + -
8. CALBRATE NTOR
. 4 T OUTAT SWTON TO
: OFF, DESCONRECT METON . CAUTION HIGH YOLVAGE

1, Punction Selector: Provides line power
to meter calibrator when in "AG" or "DC" position,
Selects AC or DC at the output terminals, ‘

2, Power Indicatcr: Lights when instrument
is turned on and AC source provided., Not lit if
fuse is blown or missing, .

3, OQutpnt Dial: Allows calibrated adjust~
ment of output over the range selected.

4. Range Switch: Selects the voltage or
current avallable with the output dial at its maxi-
mum settlng - {1)000, ) :

© "5, Output Indicator; Lit when power 15 be-

ing delivered at output terminals, Extinguishoed if -

‘over voltage protection circuit trips or output

NOTE

Although the output dial can be
mechanfcally positioned to or
near 000, it is not callbrated

] below 010, :

. 3-20 OUTPUT INDICATOR.

3-21 The output indicator is lit.when the meter

)

www.valuetronics.com

3-2

switch is off,

6. Output Terminals: Connector for meter
being calibrated, LO (-} terminal is connected to
cha~-is ground in all voltage ranges. In current
ra es the ground'ls inslde the circuit and neither
terminal should be grounded (see Paragraph 3-29),

7. Cutput Switch; Open-circuits output
terminals when In Off {reset) position, In this
position the over-voltage protection clrcult is also
reset. In either "On~ position power is delivere4
to the output, "On Test" will return "Off" as soon
as finger pressure is removed, "On Lock” will
remain on until manually returned to "Off.”

calibrator is delivering power to the ocutput termi-
nals. The light is out if the cutput switch is in
the "OFF" position, It also will be off when the
over-voltage protection circuit is activated, which
will occur if the load is removed in arr of the cur-
rent ranges,

3-22 If the cutput light {5 not on and output power
is desired, move the output switch to the "OFF
(RESET)" position. Check the load to be sure that
it {s within the voltage capabilities of the 69208,
then return, the output switch to "ON,"

1




‘ TABLE 3-1

Range Maximum Qutput i Meter Resistance
1 volt DC . 5 amperes -——
10 volts IC 1 ampere -
100 volts DC - 100ma ———
1000 volts DC 10ma ———
100pa DC 500 volts ———
Ima DC 500 volts ———
10ma DC 500 volts —-——
100ma DC 50 volts ==
1 ampere DC S volts -

10 amperes DC

5 amperes/0.5 volts

1 volt AC RN

.10 amperes AC

“Jamperes
10 volts AC L 1 ampere
100 volts AC +100ma
- 1000 volts AC 10ma

100pa AC Not Calibrated
Ima AC 500 volts
10ma AC 500 volts
100ma AC 50 volts

1 ampere AC 5 volts

5 amperes/0.5 volts

; 5 ohms minimum
500 ohms minimum
50K ohms minimum

3-23 GENERAL OPERATING PROCEDURE

3-24 A brief procedure for using the Model 63208
meter calibrator, printed on the front panel, is al~
so shown in Pigure 3.1, :

3-25 QVERLOAD

J-26 The load should be within the current capa«
bility of the voltage range with which it Ls be ing
used, If excessive current is drawn the output
voltage will begin to fall, approaching zero for
large overloads. Table 3-1 lists the output capa-
bilitles of the 63208 In the various ranges.

NOTE

In the 1 volt, 5 amp range, it is very
important to minimize the length of
load leads and check the method of
connection to the output terminals,
Contact and lead resistance amount~
ing to only 0.1 ohm would drop 0.5
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3-3

volt at 5 amperes, leaving only 0,5
volt avatlable at the load,

i

3-27 In current ranges, it should be recalled that
an open clrcuit Is the maximum load condition and
that a short circuit is minimum load, When test-
Ing current meters, the OUTPUT swltch should be
returned to "OFF" before removing the meter under
test, If this is not done, the output voltage will
momentarily exceed the full voltage capabiilty of
the current range in use, to as much as 1509 volts
In the lowest three current ranges,

3-28 If a current meter is tnadvertently removed
with the output "ON", an over-vultage protection
circuit will turn the error amplifier off - preventing
furtter high-voltage operation, When this occurs,
the QUTPUT INDICATOR light ceases to glow
brightly and becomes very dim, indicating to the
operator that the protection circuit has tripped,
The protection circuit can also be activated when
changing ranges or turning on the meter calibrator
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I. VOLTAGE RANGES

with the output switch "ON." The over-voltage
prataction is reset when the QUTPUT switch Is
piaced In the "OFF (RESET)” position,

NOTE

When the over-voltage protection is
energlzed, the output may be as high
as 20% of the range switch settlng in
dc operation or 30% of range setting in
ac, ta2gardless of the setting of the
output dlal, To avoid the possibility
of overloading a meter, always return
the ou’pvt switch "OFF" before chang~-
ing ranges,

3-29 GROUNDING

3-30 With panel meters, multimeters, battery op-
erate.] instruments arnd clip-on current meters
which nave no connection with earth ground, no
grounding difiiculties should be encouniered in
either the voltage or c.ver. ranges,

3-~31 When calibratiny line-operated meters which

' may have resistance and capacitance to earth

ground and may generate currents between earth
ground and the negative lead, some precautions are
necessary in grounding. In voltage ranges the best
procedure is to break any connection with earth
ground In the meter being tested {as shown in Fig-
ure 3-2), the ground connection being made through
the neg .uve terminal of the 69208,

3-32 Line operated current meters, with the ex-
ception of clip~on models, require special care in
grounding to avold inaccurate measurements, Two
quick tests, illustrated in Figure 3-3, will show
where problems exist,

a. Remove any connection hetween the low
or {~) meter terminal and ground, Ground the (+) or
high terminil, The meter should read zero within
the desired accuracy.

b, Again with the (<) or LO meter terminal
ungrounded, connect the (+), high, terminal to a
+1 volt source, with respect to ground, ac for ac
meters, dc for dc meters, The 1 volt range of the
6920B works well for this, To avoid possible dam-
age to the me®er, bring the voltage up slowly from
zero until 1 vo!t is reached, If the meter still
reads zero within the desired accuracy limits, no
problem will be encountered in calibration if the
LO () terminal 15 left ungrounded,

3-33 The above tests are accurate as long as the
full-current voltage drop across the meter is small
compared with 1 volt. Any guard shlelds present
in (he meter should be connecte to the (-}, LO,
terminal but not to ground,

3-34 ©Ii the tests tn 3-32 show that problems do
exist, Figure 3-4 shows a way of curing the prob-
lem, & (+1) amplifier such as the DY-2460A Solid
State dc amplifier with DY-2461A-1.{4 plus-one gain
plug=in {5 used to isolate the low-side terminal of
the meter from'the LO {-) terminal of the 69208,

C GROUNDING CONSIDERATIONS

CAUTION:

DO NOT GROUND ITHER OUTPUT TERMINAL OF THE
CALIBRATOR UNDER ANY CIRCUMSTANCES.

METER CALIBRATOR

ekl

METER

/

ton Q Q

FIG. 3-2

}

—Q Lo
Cr— CHASSIS

7

{f:
BREAK GROUND LEAD HERE.

CONNECT LO TERMINAL TO
CHASSIS GROUND, IF POSSIBLE,




II. TESTING CURRENT METERS FOR GROUND PROBLEMS

A) METER

ton O Q ‘
Aéfcmssw —_B—__I_.[C':

7 |

DISCONNECT LO TERMINAL FROM
CHASSIS GRCUND AT A, OR IF THIS
CANNOT BE JONE BREAK EXTERNAL
GROUND LEAD AT B.

|I||-——

B}

METER CALIBRATCR METER

o | | /
© @ 0 fon O Q "
Ddm wes] i =

BREAK AT A,0R IF NOT POSSIBLE
BREAK LF2D AT B.

, FIG. 3-3

'3-35 CALIBRATING TRUE RMS AC METERS 3-37 For true-reading RMS meters an emor will

o exist as a function of the 1 ne distortlon, Table
3=-36 In ac ranges the output waveform of the 3-2 shows the possible error in terms of sscond,
6920B witll be the same as that of the Input power third and fourth harmonic'content of the line,
line, which will not be perfectly cinusoldal, The .
ac reference of the meter calibrator insures that 3-38 If greater accuracy is needed for true RMS
the average value of the output will remain correct meters, an externzl sine wave oscillator capable of
regardless of line distortion, The output dlal is supp'ving 60Hz, 15 volts : 10% at 2mA, can be
calibrated .n terms of the sinusoidal RMS equiva- used to supply the signal tr, the ac reference regu~
lent of the average value of the output, Thus, any lator. 7o do this, refer to Figure 3-5. Move slide
ac meter which is average-sensing, RMS calibrated switch 51 on rear panel to EXTERNAL, Connect a
will be correctly callbrated, Meters of this type palr of shielded leads from the 15 volt ac source to
include multimetars and most slectron!c and digital the poinic shown, the low side going to Al and the
voltmeters, ‘ high side gcing to A2,

3-5
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METER CALIBRATOR METER

X /
O + O @
. o@ _om (t
11 +@‘ - A )eg‘:lsms —'——)g—‘l-

Al

BREAK GROUND AT A OR B

NYZ2460A

//

- FIG. 3-4 ELIMINATING GROUND PROBLEMS WITH -+ AMPLIFIER

% ERROR |
% AVERAGE-SENSING % ERROR
HARMONIC RMS CALIBRATED METER TAUE RMS METER
- 0 0 0
1% Second 0 - 0% to +0.02%
2% Second 0 -0% to +0.02%
5% Second 0 -0% to +0.12%
10% Second -0 -0% to +0,50%
20% Second 0 ~0.07% to +1.98%
1% Third 0 -0.65% to +N.69%
2% Third 0 -0,65% to +0.69%
5% Third 0 -1,54% to +1.79%
0% Third 0 -3.14% to +3.53%

t

TABLE 3-2 OUTPUT ERROR DUE TO LINE WAVEFORM DISTORTION

i

3-6
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NOTE

The calibrator should never be operated
wlithout the 15 valt ac ieing present as
damage to the Inverter muy result,

3-39 EFFECTS OF RAPID LII'E YOLTAGE CHANGES

3-40 In orcer to prevent distortion of the ac wave-
form in the ac reference circult, the ac reference

3-7

feedback loop has been made slow compared with
60Hz, Hence, sudden changes in line voltage will
not be immediately corrected, producing a momen-
tary shift In the ac output, If a particularly noisy

line is causing excessive instability of the ac out-

put, an external oscillator capable of supplying
6GHz, 15 volt £ 10% at 2mA, can be used to re-
place the line-derlved ac input normally used,
See Paragraph 3-38 and Figure 3-5 for instructlons
on this procedure,

www.valuetronics.com
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FIG. 3-5
USE OF EXTERNAL OSCILLATOR )
TO OPERATE AC REFERENCE
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SECTION IV
PRINCIPLES OF OPERATION

4-1 INTRODUCTION .

4~2 ‘The 6920B is a multiple-range ac/dc power
supply which is suitable for the calibration of
voltage and current meters. An invel.er circuit is
used following a dc series regulater transistor,
This provides ac which 1s fed to a transformer,
The various secondary windings provide current up
to 5 amps and voltage to 1000 volts. The squate
wave output Is rectified and filtered and supplied
to the output terminals,

4-3 A closed-loop feadback systam controls the
output by comparing a refereace voltage, set by the
output dlal, with a suitable measure of the output.
The veltage difference is amplified and operates the
serles regulalor transistor,

4-4 AC operation is similar with the exception
that an ac reference is used, The rectiflers are by~
passed at the secondary of the ou'put transformer
and a synchronous demodulator, in the error ampii-
fier, keyed at the inverter frequency is used to
maintain negative veedback during both halves of
the inverter cycle,

4-5 Auxlliary circuits include a protective cur~
rent limit, an over-voltage trip circuit, and an am-
plifier to maintain the inverter transformer in a
state of dc balance. An output indicator lamp is
used to show the state of the over-voltage trip,

4-6 BLOCK DIAGRAM

4-7 Figure 4-1 shows an over-all block diagram
of the Model 6920B, The output signa! is sampled
by the range divider to obtain a signal which is 1
volt for full output, Ip the voltage ranges this is a
voltage divider, for exaple 1000:1 in the 1000 volt
range, In current ranges it is a series monltoring
resistor; for example, 1000 ohms in the 1mA range,
The range resistor configurations are shown in Fig-
ure 4-2, This signal 1s fed back to the input am=-
plifier where it is compared with a variable refer-
ence voltage, set by means of the output which op-
erates R4.

4-8 The output of the error amplifier is delivered
to the synchronous demodulator. In dc this de-
modulator is by passed, its function being taken by
the output power rectifiers. In ac, the dgmodulator

www.valuetronics.com

reverses the amplifier polarity whenever the inverte
switches, ‘

4-9 The demodulator feeds a signal to the power
regulator, Here the error signal is further ampli-
fled and used to control a series regulator power
amplitier,

4-10 INVERTER

4-11 The output of the series regulator is applied

" to an Inverter consisting of transistors Q14 and
- 'Q1S, which is driven synchronously with the ac

power line, In the dc mode of operation this pro-
dces a square wave signal which ts suitable for
applying to the output transformer.

4-12 In ac, because the ac reference, the syn-
chronous demodulator and the inverter are all syn-
chronized with the ac power line, the slgnal ap-
plied to the inverter appears as a full-wave recti~
fled 3inusoidal waveform, After passing through
the inverter the desired sine wave ts obtained on
the transformer primary,

4-13 OUTPUT TRANSFORMER

4-14 The output transformer changes the power on
its primary to one of four impedance levels which
are assoclated with its four secondary windings;
these levels correspond to 1000V at 10mA, 100V at
100mA, 10V at 1A and 2V at ,5A.

4-15 FUNCTION SWITCH

4-16 This switch selects whether the transformer
output 1s to be rectified or not. In the ac mode of
operation the output rectifiers are bypassed, It
also selects the ac or dc reference, bypasses the
synchronous demodulator in dc and changes the
feedback loop equalizers,

4-17 RANGE SWITCH

4-18 The range switch selects the output windings
appropriate to the selected output voltage or cur-
rent range. In addition, it selects the proper div-
ider or serias resistor, in current ranges, to pro-
vide the 1 volt/full-output sample of the output
signal, In Pigure 4-2 the range resistor configur-
ation for each of the ten ranges is shown,
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4-19 DC REFERENCE

4-20 A 6,2 volt temperature compensated reference
diode Is used as the dec reference, Circuitry Is
used to minimize the current changzs through this
diode with changes in the input line, The rafer-
ence circuit also supplies +12.6 volts and -9.4
volts to operate the low=-level error amplifiers,

4-21 AC REFERENCE

4-22 The ac reference voltage 1s obtained by tak-
ing an ac signal darived from the ac .Ine and con-
trolling its amplitude with a photo-resistor, The

ac so obtalned is accurately converted to dc, pro-

AC
AMPLIFIER

r

portional to the average ac, This signal is com-
parad ='th the dc reference, A dc amplifier con-
sisting of transistors Ql, Q3 and Q5 amplifies the
error and drives an Incandescent lamp which af-
fects the photo-resistor in such a way as to restore
the ac reference to the desired value, A block
diagram of this clrcuit appears in Figure 4-3,

4-23 Ac to dc conversion is actomplished by an
ac-coupled feadhack amplifier containing diodes
CR30 and CR31 which drive its feedback netwerk,
This configuration has the advantage that changes
in dicde resistance with voltage and temperature
have little effect on the accuracy of the ac to de
conversion process,

OC REFERENCE
c20 +862V

UNREGULATED AC
9
R68

Al

PHOTO-
RESISTOR

DC : )
AMPLIFIER
»

\ FIG. 4-3

www.valuetronics.com

'AC REFERENCE

4-4




4-24 BALANCE AMPLIFIER

4-25 An amplifier consisting of Q30 and Q31 s
connected to sense the average dc in the transform-
er primary by means of resistors R46 and R47 as
shown In Figure 4-4, Ii a d¢ unbalance exists, the
amplifier output is used to make correction in the
circuit to balance the primary current. In the dc
mode of operation the timing of the inverter is
changed in such a way as to make the "ON" time of
one of the two Inverter transistors slightly longe -
with respect to the other, In ac, the balance am-
plifier output changes the dc level of the ac refer-
ence signal which has the effect of balancl g the
transformer de,

4-26 INVERTER

4-27 The inverter consists of transistors Q14 and

Q15 which are driven as switches to apply the out-
put of the serles regulator alternatziy to each half
of the output transformer primary, This allows use
of a transformer to step up the voltage or current
for the cutput,

4-28 INVERTER DRIVER

4-29 A signal obtalned from the ac line is used to
synchronize the switching of the inverter driver,
This signal i1s applied at the basas of Q26 and Q27.
Speed-up networks R87 and C25 and R89 and C26
make the tranzition from one state to the other more
rapid, Transistors Q26 and Q27 drive tranalstors
Q28 and Q29 which In turn drive the inverter tran-
sistors,

e T4
R46 3
i VWA
L
L

4 TO REFERENCE INPUT

o
o ‘
S— g
 DC | b 1
TO INVERTER -
DRIVE CIRCUIT 0 AMPLIFIER 21
' | o [ac]) R101
- - - O o ML
N
FIG. 4-9 ‘

TRANSFORMER DC BALANCE AMPLIFIE
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3 SECTION V

MAINTENANCE ! ‘

i : 1
i ‘ |
8.1 [NTRODUCT;ON ‘ cedures and troubleshooting charts.
5-2. This section contains maintenance and ser~ ' 5-3 TEST EQUIPMENT
vice information for the 6920B, The section in-
cludes recommended test equipment, performance 5-4  Table 5-1 lists recommended test eguirment
checks, replacement, repair, and adjustment pro- to be used in performance checks and adjustments,

Table 5-1, . Test Equipment Required

SUGGESTED TEST

INSTRUMENT TYPE REQUIRED CHARACTERISTICS USE EQUIPMENT
AC Voltmeter Accuracy of £1% 90 to Measure Input Line Triplett Model 420M
130 volts, - Zxpanded . Voltage ‘ ' ’
" scale, . - '
Variable Transformer 100-130Q vo!t ranges, Change ac Input Superior Type Qll6U
5 amp current capacity, Voltage -
Oscilloscope '} 200p.V/cm sensitivity, Measure ripple HP Model 130C
. . ' _-plfferentlal Input, ~ Transient response
Differentia’ Voltmeter 1mV resolution, Ranges Measure 2utput HP Madel 741A
\ A_C/DC 1V to 1000V, . accuracy
Shunt Resistors .05% Accuracy Measure output . General Radio
(10K : current . '500-5
1K g '500-4
100 ohms L o ' 500~D |
10 ohms .1 watt v 500-B
’ _ 1 ohm 1 watt . - : ‘ Leeds & Northrop
. . 4920~B
0.1 oghm 2,5 watts ! ’ 4221-B

: (NOTE: The total load re- | o ; *
o sistance connected to the ! '
’ output terminals, including
leadps to the load resistor,
should be 0,1 ohms in order
to limit the current to a
maximum of 5 amperes.) '

Dig_lt'al Voltmeter : Measure dc veltage ' HP Model 3460B

" o and isolate ground
' loops
Two Resistance Decades 1% accuracy, 10 ohms ‘ Select value of call- ! Precise Model 465
) : ' to 100K per step, ' bration resistors
i
3 i
X 1
' ) b ,
5-1
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5-5 PERFORMANCE CHECKS

]
5-6 The performance check procedures are used
to check the 6920B against its specifications, All
checks are made from the fron* panel, Thus, the
procedures cre useful as incoming or cutgoing
quality control, perfodic malntenance, or after re-
palr checks, The calibration interval for this in-
strument is 3 to 6 monthe; depending on the fre-
quency of use,

,5=7  Refer to the ins*ructions printed on the front
panel for general operating procedures,

5-8 GENERAL CHECK
a, Tum QUTPUT switch "OFF."
i b, Pllot should light when PUNCTION
" switch Is at "AC" or "DC."
c. Set output dfal to {1)000,
‘ d. With "RANGE" in any of the four voltage
ranges, yellow "OUTPUT INDICATOR" should light
when the "OUTPUT” switch is turned "ON.,”

34614
AC CONVERTER

e,

With output terminals shorted and

"RANGE" in any of the six current ranges, the yel-
luw "QUTPUT INDICATOR" should light ‘vhen the
"OUTPUT" switch is turmed "ON,” On the 10 amp

. range, the output dial should be sei at 500,

5-9
a,
b,
5-1,
c.
1 volt,
d.
e,
f.
0.003v,
dJ.

VOLTAGE CALIBRATION CHECK

Allow unit to warm-up one hour,
Connect equipment as shown in Figure

Switch FUNCTION to de and RANGE to
Set voltmeter ranqge te 1 volt dec,

Set output dial to (1)000,

Voltmeter should {ndicate 1,000V +

Set output dial to 100,

h. Voltmeter should indicate 0,100V %
0,0012v, ’

i, Similarly, check the remaining three dc
VOLTAGE ranges and the four ac VOLTAGE ranges,

referring to Table 5-2 fordial settings and tolerances,

34608
DIGITAL VOLTMETER

‘ J54 (REAR) J27{REAR)
N 69208 C REM. CONTROL
‘ HI  LO GUARD
O
M1/ Lo
O
-
AC
B
i ’ ?.!
g 34608
‘ DIGITAL VOLTMETER
69208
HI L0 GUARD
n/ Lo ' ‘
O
+ . - oe
Figure 5-1, Checking Voltage Calibration
' - Table 5«2, Voltage and Current Calibration Check
" RANGE.‘ SETTING QUTPUT % ERROR DC % ERROR AC
v (1)oco 1.000V . +3my £5my
100 0,100v +1,2mV +1,4mV

www.valuetronics.com
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Table 5-2, Voltage and “urrent Calibration Check {Continued) .
RANGE SETTING QUTPUT % ERROR DC % ERROR AC
10v (1)000 10,000V +3UmV +50my ]
100 1,00V £12mV &ldmV :
100V {1)000 100,00V £300mv £500mv
100 10,0V 120mv 140mV
1000V {s)000 1000,V F5Y
100 100.v x1,4V
100pA {1)000 100,0pA £0, 3puA -
100 10,0pA - £0,12pA m——
1mA (1)000 1,000mA +3pA =50
100 100,pA +1,2pA &1, 4pA
10mA (1yoo0 10,00mA %30uA } 5017
160 1,00mA £12ph £14pA
100mA (1)000 100,0mA =300uA +500pA
100 10,0mA +120pA 2140pA
1 ampere (1)aoo 1,000 ampere 3ImA £5mA
100 0,100 ampere +1,2mA +1,4mA
10 amperes 500+ 5,00 amperes +20mA +30mA
100 1,00 ampere +12mA *14mA

In all current ranges, when using the monitoring resistor values shown in Figure 5-2, the equivalent volt-

age tolerance will be as shown In the 1 volt range, ' *Excapt £2mV dc, +3mV ac,

5~10 If the line voltage is rapidly fluctuating, NOTE

some instability may be noted in the ac ranges if

an ac moter with rapid response is used, These i Do not operate the 6920B in any current

fluctuations are normal and are due to the slow range with the QUTPUT "ON" without a

speed of the feedback loop controlling the ac refer- sultable resistor across the output ter-

ence, milnals, as dangerous voltages can occur,

5-11 CURRENT CALIBRATION CHECK

a. Allow unit to warm-up 1 hour, 5-12 REFERENCE REGULATOR CTHECK
b,  Connect equipment as shown in Figure a, Connect a vertable Auto~Transformer and
5-2. ‘ Line Voltage Meter ahead of the ac input of the
c. With QUTPUT switch "OFP*, switch 69208,
FUNCTION to dc and RANGE to 100pA, b, Connect power equlpmant as for the 1 1
d., Connect a 10K ohm %,05% resistor across volt calibration check.
the output terminals as in Figure 5-2, c. OQOutput dial to {1)000,
e, With QUTPUT "ON" check caltbration at d. Set the input line voltage to 105Vac and
{1000 and 100 on the dial, referring to Tabla 5-2 record the output voltage,
for tolerances, e. Raise the line voltage to 125Vac and
f. Check the remaining current ranges, again record the output voltage,
using monitoring resistors as shown in Figure 5-2 f. Repeat the measurements ir. the ac mode
and referring to the tolerances in Table 5-2, with PUNCTION at ac, recording the ac output at
5-3
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34614

34608
DIGITAL VOLTMETER

AGC CONVERTER
J54 (REAR) J27{REAR)
69208 REM, CONTROL
GUARD LO ?PI
HI LD i
QO O
. -
Rm AC
AR
[\m
34608
DIGI TAL VOLTMETER
RANGE Rm(OHMS )
59208 JOORA 10K
ImA 1K
GUARD LO  HI
(0] LY 100
g L('(; 10OmA I+]
1A )
+1. -
10A 0.
SN
! Rm 1

! Figure 5-2,

0
105V and 125Vac line,

g. Tha measurements obtalned should be
witnln £3mV of 1,000 volt in dc and 2mV of 1,000
volt in ac, a
5-13 TROU"!LE#‘IOOTING AR

o ' \‘ ] \
5-14 Components within Hewlett-Packard power
supplies are conservatively operated to provide
maximum reilability, In spite of this, parts with-
in a supply may fail, Usually the instrument must
be immediately repaired with a minimum of "down
time" and a systematic approach as outlined in
succeeding paragraphs can greatly simplliy and
speed up the repair,

5-15 TROUBLE ANALYSIS

5-16 General, Before atiempting to troubleshoot
this instrument, ensure that the fault is with the
instrument and not with an associated circult,

The performance checks (Parzgraph 5-5) enable
this to be determined without having to remove the
instrument from the cabins..

bC

Checking Current Calibration

5-17 Once it is determined that the power supply
is at fault, check for obvious troubles such as
open fuse, a defective power cable, or an fnput
power fallure, Next, remove the covers [each held
by four retaining screws) and inspect for open con~
nections, charred components, ete, If the trouble
source cannot be detected by visual inspection,
follow the detailed procedure outlined in succeed-
ing paragraphs, Once the defective component has
been located (by means of visual Inspection or
trouble analysis) correct it and re-conduct the per-
formance checks., If @ component is replaced, re-
fer to the adjustment and callbratlon paragraphs in
this sectlon,

5~1B A good understanding of the principles of
operation is a helpful aid in troubleshooting, and
it is recommended that the reader review Section IV
of the manual before attempting to troubleshoot the
unit in detail, Once the principles of operation are
understood, logical application of this knowledge
used {n conjunction with Tables 5-3 through 5=5,

5-4

www.valuetronics.com I




will isolate a fault to a component or small group 5-19 If Tables 5~3 through 5-5 do not include the

of components, Table 5-3 includes remedies for correct symptom or cause of trouble, systematical-
troubles that are common In both the ac and de¢ ly perform all the troubleshooting procedures in-
outputs, Table 5-4 is for ac output and 5-5 for dc cluded in Paragraphs 5-~20 through 5-44,

output, .

Tabie 5-3.. AC and DC OQutput Troubleshooting

REMEDY
SYMPTOM PROBABLE CAUSE (REFER TO PARAGRAPH)
1, Poor regulation la, Loose or impreper internal sensin  jnnec-
tions between HI (+) and R110, . LO (=)
and R109 :
1b, Incorrect reference voltages 1lb, Paragraph 5-23
and 5-28
2. Low Qutput Volt- 2a, Low reference voltages 2a, Paragraph 5-23
© age, Refer to and 5~-28

waveforms on
schematic diagram
at rear of manual

2b, Low impedance or chunt path on the secondary | 2b, Check for short-
of T4 ed components

2¢, Excesslve voltage (IR} drops in the external
load leads caused by insufficlent load lead

thickness
2d, OQutput resistor R110 through R125 2d, Replace, if
' ' defective
3. Fuse blows 3a. CRIl or CR2 shorted 3a, Replace, If
defective
3b. Primary or secondary of Tl or T3 shorted 3b, Replace, if
defective
4, Ermatic Qutput 4a, Reference circult potentiometers Rl or R69 d4a, Replace, if
noisy defectlve
4b, Front panel potentiometer R4 nolsy 4b, Replace, {if
defective
' ’ Table 5-4, AC Qutput Troubleshooting
‘ S REMEDY
SYMPTOM PROBABLE CAUSE | (REFER TO PARAGRAPH)

1. Distortion of Out- la, Distortion of output waveform in the AC Refer- | la. Paragraph 5-28
put Waveform, ence Circuit ‘
Refer to the wave-

forms on the sche~ | 1b. Balance Amplifier improperly adjusted 1b, Paragraph 5-43
matic diagram at lc. Inverter Drive Circuit improperly adjusted lc. Paragraph 5-36

the rear of the ‘
manual ld, Defectlve Inverter Clrcuit 1d, Paragraph 5-38
2.‘ Osctllations ‘ 23, Open sensing connections in the Error Ampli- 2a, Paragraph 5-33

fler ' _
2b, Leaky capaciltors in the Error Amplifier 2b, Paragraph 5-33
5-5
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Table 5-4, AC Qutput Troubleshooting {Continued)

REMEDY
SYM PTOM PROBABLE CAUSE (REFER TO PARAGRAPH)
2, Oscillations Ze, Defective RC networks RZS/CIIE or R31/C7 in 2¢. Replace, if
Serles Regulator Circuit defective
-3, Loss of AC output Ja. Loss of AC reference voltage at base of Q1B 3a, Paragraph 5-28
in Constant Voltage
and Constant Cur~ 3b, Loss of inverter drive output 3b, Paragraph 5-36
rent modes 3c. Open front panel decadial potentiometer R4 dc. Replace, if
defective
3d, Improper connections on FUNCTION SELECTOR
and RANGE switches 51 and 52
4. Loss of AC output 4a, Resistor R121 through R125 open 4a, Replace, if
in Constant Current defective
l
made only 4b, Improper monitoring or load connections on
the monitoring resistors R114 through R120
4c. Reslstors R114 through R120 not grounded in-
ternally or LO (-) output terminai s grounded,
This shorts resistors R114 through R120
Table 5-5. DC Qutput Troubleshooting
REMEDY
S'I'MPTOM PROBABLE CAUSE (REPER TO)
1, Unbplanced .DC la. Misaligned Balance Circuit la, Paragraph 5-43
ripple, "Refer to - :
the waveforms on 1b, Defective Inverter Drive. Clrcuit Ib, Paragraph 5-36
the schematic lc. Shorted or open rectifier diodes on the secon- le. Replace, if
diagram at the dary of inverter transformer T4 defective
rear of the manu- ‘ .
al ld, Defective connections on PUNCTION SELECTOR
or RANGE switch 81 or S2 :
2, Loss of DC out~ 2a, loss of DC reference voltage on the base of Q1B 2a, Paragraph 5-23
ut in Constant '
“J)'oltage and Con- 2b, Loss of inverter drive output 2b, Paragraph 5-36
stant Current 2c. Open front panel decadial potentiometer R4 2c. Replace, if
modes _ defective
2d. Improper connections on FUNCTION SELECTOR
and RANGE switches S1 and S2
2e, Open or shorted output rectifiers CR44 through 2e, Replace, if
CRS3 and Q33, Q34 * defective
3. Loss of DC out- 3a, Resistors R121 and/or R125 open Ja. Replace, if
[ Put in Constant , defective
1 . .
Current mode only 3b, Improper connections on monitoring reslstors
R114 through R120 -
3c. Resistorg R114 through R120 not grounded inter-
nally or LO {~) output terminal is grounded,
This shorts resistors R114 through R120
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5-20 Qutput Resistance. The first basic step in
trouble shooting the instrument {s to disconnect the
AC power, turn the QUTPUT switch to the OFF posi-
tion, attach an ohmmeter to the output terminals,
and measure the fol!ovlvlng‘ resistances:

RANGE Switch Resistance .
Position (AC or DC} (. 1%)
v 500 chms
10v . 5K
100V ' 50K
1000V 500K

5~21 The r.ext resistance measurement.checks
should be made from chassis ground to the negative
output with the OQUTPUT sw.tch in the OFF positlon.

RANGE Switch Resistance
Position (AC or DC (£, 1%)
.1 ma 10 K
1l ma 1K
10 ma : 100 ohms
100 ma 10 ohms
" 1la i . 1ohm
10 a .1 ohm

5+~22 These readings will help insure the accuracy
of the calibration assuming that they are correct.
If these readings are incorrect, Insure that the
ground and the H1 (positive) connections are being
made properly, before replacing any resistors.
Typical causes of trouble in this region are either
open resistors or a wiring error associated with
RANGE switch S82. '

5~23 DC Reference. Theoutputof the DC reference
supply will be excessive when either transistor
Q16 or Q17 is shonted. The higher than normal re-
ference voltages will cause troubles in other cir-
cuits of the meter callbrator.

'5-24 Since the DC reference supplies all of the

circuitry In the meter calibrator, it should be ther~

oughly checked for the following outputs:
DC VOLTAGE +12.6V  +6.2Vv  -6.2V

5-25 Also, a very important output from this cir-
cuit is the one volt DG reference which is applied
to the base of Q1B in the error amplifier. Thisvolt-
age is measured from the LO (=) termlnal to termi-
nal E4 on FUNCTION switch S1. The ripple on this
one volt DC is approximately 1 mvRMS. The one
volt is appl!ed to the base vla FUNCTION swnch.
sl.

5-26. The one volt reference should be measured in
the following manner:

t

www.valuetronics.com

1. Turn the output indicator dial to 100,

2. Turn FUNCTION SELECTOR switch Sl to
the DC position.

3. Remove the output power by turning the
OUTPUT switch to OFF,

4. The voltage then may be measured at the
base of Q1B and will be between 0.7 and 1 Vdc.

5-27 Some of the causes of trouble in the DC re-
ference circuit are as follows:

1. Shorted or open transisters.

2. Defective switching in the area at the
base of QIB.

3. Resistors Rl or R2 open.

4, Zener diode VR4,VR5, or VR6 shorted or
open.

5-28 AC Reference. Before attempting to trouble-
shoot the AC reference, insure that the DC refer-
ence is providing the proper voltages required by
the AC reference for proper transistor blasing.
Refer to Paragraph 5-213.

5-29 Next, a voltage measurement should be made
to insure VR7 is maintaining the proper potential
of 15 volts DC at Rayslstor Al. Then check the
15 volt AC supplied to Raysistor Al from transfor-
mer T1.

5-30 The final output from the AC reference circuit
is a one volt sine wave measured frym chassis
ground to terminal E7 on FUNCTION SELECTOR S1.
This is applied to the base of Q1B via 51 (E7).and
should be measwred as follows:

1. Turn the cutput indicator dial to 100,
2. Turn FUNCTION SELECTOR switch 81 to

' the AC position.

3. Remove the output power by turmng the
QUTPUT switch to OFF. _

4. Measure 1Vac reference between the base
of QB and chassis ground.

5-31 The stability of the reference circuit is de-
pendent upon the stability of the AC line, which is
normal for this type circuit. It can be improved by
use of an external oscillator as described in Para-
graph 3-38.

5-32 One of the common problems generally found
in the AC reference is the loss of cne volt AC, It
may be caused by the following failures:

1. Raysistor Al open.

2. No DC reference.

3. R68 or REY apen. (Poor calibration may
result if reference adjustment R69 s erratic.)




5-33 DC'Power’Sulpply‘ (Series Régulator. Demodu~-

lator and Error Amplifier). The output of the serles

regulator {measured from chassis ground to the po-
sitive end of C6) vaires from zero to maximum out-
put and the waveform is dependent upon the output
voltage selected by FUNCTION SELECTOR S1. The
DC output contains approximately 10mV ripple and

the ac output is a 60 Hz rectified sine wave at 0 to '

16V p~p.

5-34 If the series regulator Q9 shorts, the output.
is turned on full and the supply is not protected,
axcept for the ac fuses, which blow because of the
excessive current.

" 5-35 To troubleshoot the dc power supply (series

regulator, demodulator, and ervor amplitier) pro-
ceed as follows:

1. 'Disable the current limit circuit by re-
moving the lead from the cmitter of Q13. If the
symptom Is eliminated, the trouble is jn the cur-
rent limit circuit. If the symptom remains, recon-
nect the emitter lead and proceed to step 2.

2. Remove silicon controlled rectifier CR3.

3. By turning the transistors on or off,
troubles in the dc power supply can be isolated to
a particular stage.. To turn a transistor on or off,
either short emitter-collector or remove the tran-
sistor that is feeding it. Begln at the series regu-
lator Q9, then error amplifier driver Q4, differentlal
amplifiers Q1,Q2,Q3, demodulator Q5,Q6, and
drlvers Q10,Q11.

5-36 lnverter Drive Circuit. The output of the in-
verter drive circuit-is checked by observing the
potential at the collectors of Q28 and Q29. The
output waveform should be a 10 volt peak-to-peak
square wave at a frequency of 60 Hz as illustrated
on the schematic diagram at the rear of the manual.
An unbalance in the' inverter drive output will re-

,sult in a reduced output. If the output waveform ls

distorted (unbalanced), resistors R78 and R86
should be adjusted for equal balancing with the
OUTPUT switch in the OFF position and the FUNC-
TION SELECTOR in either AC or DC.

5~37 Common problems within this circuit are
shorted or open transistors, low gain transistors,
or input transformer Tl either opening or shorting.
This transformer provides the drive which is neces-
sary to generate the square wave.

5-38 Inverter. If the previous troubleshooting
procedures have been made and all have checked
satlsfactorily, with still an indication of trouble
in the output, next check the Inverter circuitry.

" The inverter drive signal is applied to the bases of

Ql4 and Q15. The signal is a 10 volt peak-to~

www.vaertronic‘:s.'com. |

peak 60 cycle square wave as illustrated on the
schematic diagram at the rear of the manual.

5-39 Normal ac and dc output waveforms of the in-
verter clrcuit are fllustrated on the schematic dia-
gram at the rear of the manual.

5~40 Loss of the inverter drive output will not en-
able the inverter circult to operate properly. If
elther Q14 or Q15 is shorted and is drawlng exces-
sive current (this current may Lc monitored by the
voltage drop across R46 or R47 which is typically
0.25 volts for each resistor) the output may still
occur dependent upon the position of 81 and S2.
However, if either Q14 or Q15 is shorted the volt-
age dropped acrcss R46 or R47 will exceed . 25 volts
and be unbalanced.

5-41. A simple check to insure that the inverter
transistors are not shorted is to measure from
chassis ground to the emitters of Q14 and Q15.
The resistance should be approximately 20 ohms.
Excessive unbalance may be caused by either open
or shorted secc -arles or open or shorted compo-~
nents.

5-42 Current Limit Circuit. The 69208 has the
capability of operating without the current limit
circuit should it open. However, it is a protective
circuit and should be thoroughly checked out. Typ-
ical problems occuring within the circuitry are:

1. The loss of current input signal as de-
rived from junctions R46 and R47, the resistors
located in the fnverter circuitry.

2. Another cause of an inoperative current
lHmit circuit may be the loss of the -6. 2 volts DC.

5-43 Balance Amplifier. Th: signals that drive the
balance amplifier are derived from the inverter cir-
cuit and, therefore, must be the correct value to
insure proper outpul. To check this circuit, the
following procedure should be used:

1. Turn the FUNCTION SELECTOR switch to
AC.

2. Turn the RANGE switch to 1 volt.

3. BSet the OUTPUT switch to ON HOLD.

4. Monitor the current between test points
11 and 12 with a milliammetar.

5. Adjust R99 for equal current splitting.
Problems occuring on the secondary side of trans-
former T4 may result in the balance amplifler not
operating properly; that is, not being able to bal-
ance the current between Q14 and Q15.

5-44 Typical problems occuring in this circuit are

the loss of sensing signals derived from the inver-
ter circuit and the loss of dc reference.
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-45 ADJUSTMENT AND CALIBRATION
NOTE

Befoge performing any adjustments or
. callbrations turn=-on the metar calibra-
tor and allow a one hour warmup,

NOTE

All of the adjustment and callbration
procedures in the following paragraph
are valld for 50Hz as well as 60Hz
operation, The sequence of adjust-
ments (by paragraph number) is, as
follows: 5=52, 5-50, 5-49, 5-51,

5-46 INVERTER PHASING

A, BSet controls on meter calibrator as fol-
lows:
PUNCTION SELECTOR — AC
RANGE switch ~ 1V
OUTPUT SWITCH — ON HOLD

B. Connect series combination of switch
{initially closed) and load resistance
across output terminals, Load resistance
should be 0,2a, § watts,

C. -Connect oscilloscope across output ter-
minals and set R99 (lnside callbrator) to
about mid-range,

D, Adjust cutput dial to obtaln 1Vac, 60Hz,
waveshape on oscilloscope,

E, Adjust potentiometers R78 and R86 to re-
move any spikes or notches on ac wave-
shape,

F. Open and close external switch {in
series with load) several times so that
load Is removed and then reapplied,

G. Adjust R99, if necessary, to remove any
notches or distortlons that occur when
switch {s operated,

5-47 BALANCE AMEPLIFIER

Set controls on meter calibrator as follows:
FPUNCTION SELECTOR - AC
RANGE switch - l~volt
' QUTPUT SWITCH - ON HOLD

B.
11 and l2.
5mv resolution at zero.)

C. Adjust R99 for 0+ 5mv indication on DC
voltmeter.

A

5-48 DIAL PHASING (AC Zero)

A. Setcontrols on meter calibrator as follows:

www.valuetronics.com

Connect DC voltmeter between test points
(DC voltmeter should have at least 5mv

5-9

FUNCTION SELECTOR - AC
RANGE switch - l=-volt
QUTPUT SWITCH - ON HOLD
Dial - 010

B, Connect AC voltmeter with 10 mv range
and 2% accuracy across front panel output terminals.
AC voltmeter indication should be 10 £ 0. 25 mv.

C. If AC voltmeter indication is incorrect,
loosen the two Allen-head setscrews that are re-
cessed in the knob of the dial, gently push the
kncb inward to disengage the knob gear from the
dial gear, and rotate the knob as necessary to ob-
tain a 10 + 0.25mv indication (dial remains at 010).
Gently pull the knob forward to engage the gears
and then tighten the setscrews.

5-49 AC CALIBRATION

A. Setcontrols onmetercalibrator as follows:
FUNCTION SELECTOR - AC
RANGE switch - l-volt
QUTPUT SWITCH - ON HOLD
Dial - (1)oco

B. Connect AC voltmeter with 1-volt range

and 0. 1% accuracy across front panel output termi-
nals.

C. Adjust R69 for 1 = 0.001 volt indication
on AC voltmeter.

5-50 DC ZERO °
A. Setcontrols onmetercalibratoras follows:
FUNCTION SELECTOR - DC
RANGE switch - l-volt
OUTPUT SWITCH - ON HOLD
Dial - 010

B. Connect DC voltmeter with 10 mv range
and 2% accuracyacross front panel output terminals.

C. Adjust R7 for 10+ 0, 25 mv indication on
DC voltmeter.

5-51 DC CALIBRATION

A. Setcontrols onmeter calibrator as follows:

FUNCTION SELECTOR - DC
RANGE switch - l=-volt
QUTPUT SWITCH - ON HOLD
Dial - ({1)000

B. Connect DC voltmeter with 1-volt range
and 0. 05% accuracy across front panel output termi-
nals.

C. AdjustRl for 1£0.0005 volt indication on
DC voltmeter.

5-52 0.1 MADC ZERO

A, Setcontrols on meter calibrator as follows:
FUNCTION SELECTOR - DC
RANGE switch =~ 0.1ma
QUTPUT SWITCH - QFF




Dial - 010 Set OUTPUT SWITCH to ON HOLD.
B. Connect DC ammeter with 1pa range and C. Adjust R22 for 10, 05pa indication on DC
5% accutacy across front panel output terminals. DC ammeter.

T mg e W R A o e e e ene e
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INTRODUCTIGN

SECTION Vi

REPLACEABLE PARTS

Tahie 6-1,

Reference Deslgnators (Continued)

l

ST

vacuum tube,
neon bulb,
photocell, etc,
zener: diode
socket
intngrated cir-
cuit or nutwork

Description Abbreviations

rect

mfr
mod,

mtg
n
NC
NO
NP

n

chd
oD

p
B8C,
pot,
p-g-
ppm

pvr

ms

Si
SPDT

SPST

]
42}

var

LS| S I I 1 N LN 1

nuaunan n

[/ |

H o unwuaonyvan

manutacturer
moditiar or
nudified
mounting
nano = 109
normally closed
normally open
nickel-plated
ohm

order by
description
vutside
diameter

plco = 1012
printed circuit
potentiometer
peak-to-peak
parte per

.million

peak raverse
vcliage
rextifier
root mean
5GUane
silicon
single pole,
double throw
single pola,
single throw
small signal
slow~blow
tant.lum
titanium
volt
varlable
wirewound
Watt

| 6-1
6-2 This sectlon contains fnformation fo.' ordering p = plug
replacement parts, Table 6-4 lists parts in alpha- Q = transistor
numerlc order by refetence deslgnators and provides R = redistor
_ the following information: . ] = switch
' . a, Reference Deslgnatcrs, Refer to Tablo €-1, T = transformer
b. Description. Refer to Table 6-2 for ab- T8 = terminal block
breviations. ' ‘ IS = thermal switch
c., Total Quamity (IQ), Givon only the {lrst
time the part rumber is listed except in instruments
containing many 5ub-'nodular assemblies, in which '
‘case the TQ appears the first time the part number
is listed in each assembly. ‘ Table 6-2,
d. Manpufacturer's Part Numbcr or Type.
e, Manufacturer*s Fed iral Supply Cc Je Num- A = ampere
ber. PRafer to Table 6-3 for manufacturer's name and ac = alternating
address, ' current
' £, Hewlett-Packard Part Mumber, assy, = assembly
o 3. Recommended Sparn Parts Quantity ' (RS) bd ' = board
' for complete maintenance 'of one instrument durlng bkt = bracket
a one year of isolated service, ' 0C = degree
h. Parts not identlfied by a raferencu desty- Cantigrade
* nator are listed at the end of Table 6-4 v:.der Ma- cd = card
chanical and/ocr Miscellaneous,  'The former consists coef = coefiicient
of parts belonging to apd yrouped by individual as- comp = composition
semblies: the latter consists of all parts not im- CRT = cathode-ray
mediately assoclated with an asseiibly, ' tube -
: ’ ' 1CT = center-tapped
6-3 - ORDERING INFORMATION dc = direct current
'y ‘ ‘ : DPDT = double pole,
" §=4 To order a replacement part, address order or double throw
i inquiry te your local Hewlett-Packard sales office DPST = double pole,
(see lists at rear of this manual for addresses), - single throw
' Specify the following informatlcn for each part: elect = electrolytic
Model, complete serfal number, and any Optlon or encap= encapsulated
. 'special mndification () numbers of the instrument: - ' F = farad
" He'vlett-Packard part numbar; circuit referene des-, of = degreo
‘ "‘ignator; and description, To order a part not listed | \ Farenhei.
" in Table -4, glve u complete dasgription of the fxd = fixed:
Yy part. its functlon. and its location, Ge = germanjum
v : : H = Henry
v, R Hz = Hertz
. ''T'able 6~1, "Refererice Designators IC = inteqrated
i ‘ : circult
rA = assembly P E = miscellaner s ID = inside dlameter
B SPS = blower (fan} I electronic part inend = mcandescem
v - -]C. = capaclitor F' = fuse k = kilo=103
{.CB = clrcuit breuker |] = Jack, jumger m = mill = 10-3
"]CR = dlode K = mlay ' ‘M =mega = 109
D3 e devize, signal=-1 L = Inductor " = mlero = 10~ ¢
yl' ing (lamp) M = merter met, = metal
S ; ‘ ‘
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Table 6-3, Coda List of Manufacturers

CODE ‘ CODE
NO., | MANUFACTURER ADDRESS NO, | MANUFACTURER ADDRESS
00629 | EBY Sales Co., Inc. Jamatea, N, Y, 07138 | Westinghouse Electric Corp.
00656 |Aerovox Corp! New Bedford, Mass, Electronic Tube Div, Elmira, N.Y.
00852 | Sangamo Elecrric Co, 07263 | Pairchild Camera and Instrument
‘ ] 8. Carolira Div, Pickens, 8.G Corp, Semiconductor Div,
01121 |Allen Bradley Co, Milwaukee, Wis, Mountain View, Calif,
01255 | Litton Industries, Ine, 07387 | Birtcher Corp., The Los Angeles, Calif,
Beverly Hills, Callf, 07397 | Sylvania Electric Prod, Inc,
Ul128i [ TRW Semliconduectors, Inc, Sylvanla Electronic Systems
S , , Lawndale, Calif, Western Div, Mountain View, Galif,
‘01293 | Texas Instruments, Inc, 07716 | IRC Div, of TRW Inc, Burlington Plant
Sémiconductor-Components Div, Burlington, lowa
: ' Drllas, Texas 07910 | Continental Device Corp,
01686 |RCL Electronics, Inc, Manchester, N, H, Hawthore, Callf,
‘01930 | Amerock Corp, Rockfeord, I, 07933 { Raytheon Co, Components Div,
02107 | Sparta Mfg, Co, Dover, Chio Semlconducior Operation
o 092114 | Farrevcube Corp. Saugerties, N.Y. Mountain View, Caltf,
' 02606 | Fenwal Laboratories Morton Grove, Ill, 08484 | Breeze Corporations, Inc. Union, N,].
02660 |Amphenol Corp, Broadview, 111, 08530 | Reliance Mica Corp. Brooklyn, N, Y,
02735 |Radio Corp, of America, Solid State 08717 | Sloan Company, The Sun Valley, Callf,
! and Recelving Tube Div, Somerville, N.J. 08730 | Vemaline Products Co. Inc, Wyckoff, N.J.
03508 |G, E, Semiconductor Products Dept. 03806 | General Elect, Co, Minia-
‘ ) Syracuse, N.Y. ture Lamy Dept, Cleveland, Ohio
) 03797 {Fldema Corp, Compton, Calif, 08863 | Nylomatic Corp, Norrisville, Pa,
c 03877 |Transitron Electronlc Corp, 08919 | RCH Supply Co, Vernon, Calif,
o Wakefleld, Mass, 09021 |Airco Speer Electronic Components
. 1 03888 Pyrofilm Resistor Co, Inc. Bradford, Pa,
P . Cedar Knolls, N,]J. C9182 | *Hewlett-Packard Co, New Jersey Div,
‘ 04009 Arrow. Hart and Hegeman Electric Co, Rockaway, N.J.
_ Hartford, Conn, 09213 | General Elect, Co, Semiconductor
04072 |ADC Electronics,. Inc, Harbor City, Calif, Prod, Dept, Buffalo, N.Y.
04213 |Caddell & Bums Mfg, Co, Inc.' 09214 |General Elect, Co. Semiconductor
Mineola, N.Y. Prod, Denpt, Auburn, N.Y,
i 04404 *Hewlett Packard Co, Palo Alto Div, 19353 |C & K Components Inc, Newton, Mass,
: Palo Alto, Callif, 19922 {Bumdy Corp, Norwalk, Conn,
04713 |Motorola Serniconductor Prod. Inc, 2’15 [ Wagner Electric Corp,
‘ Phoenix, Arlzona Tung-Sol Div, Bloomlie ld, N.J.
] 05277 | Westinghouse Electric Corp. 11236 | CTS of Beme, Inc, Bernn, Ind.
‘ Semiconductor Dept, Youngwood, Pa, 11237 | Chicago Telephone of Cal, Inc.
o 05347 [Ultronix, Inc, Grand Junctien, Colo, 50, Pasadena, Callf,
+ {05820 |Wakefleld Engr, Inc, Wakefleld, Mass, 11502' j IRC Div, of TRW Inc. Boone Plant
06001 |General Elect, Co. Electronic Boone, N.C,
Capacitor & Battery Dept, Irmo, 'S.C, 11711 |General Instrument Corp
06004 Basslk Div, Stewart-Warner Corp, Rectifier Div, Newark, N,T.
: Bridgeport, Conn, 12136 | Philadelphia Handle Co, Inc.
06486 |IRC Div, of TRW Inc, . Camden, N.,]J,
Semiconductor Plent Lynn, Mass, 126153 U, S, Terminals, Inc, Cincinnati, Ohlo
06540 [Amatom Electronic Hardware Co, Inc, 12617 | Hamlin Inc, Lake Mills, Wisconsin
: New Rochelle, N.Y, 12697 |Clarostat Mfg, Co, Inc, Dover, N, H,
06555 jBeede Electrical Instrument Co, 13103 |Thermalloy Co, - Dallas, Texas
Penacook, N.H. 14493 *Hewlett-Packard Co. Loveland Div,
106666 |General Devlces Co, Inc, Loveland, Colo,
C ‘ Iadianapolis, Ind, 14655 Cornei! Dubilie: Electronics Div,
06751 Semcor Div, Components. Inc. Federal Pacific Electric Co,
S Phoenix, Arizona ‘ Newark, N.J.
(6776 |Robinson ‘\lugent. irc, New Albany, Ind, 14936 |General Instrument Corp, Semicon-
06812 Ton'lngton Mfg, Co., West Div, ductor Prod. Group Hicksville, N, Y.
' ' i Van Nuys, Calif 15801 |Fenwal Elect. Framingham, Mass,
07137 [Transistor Electronics Corp. | 16299 |Coming Glass Works, Electronic
: Minneapolts, Minn, Components Div, Raleigh, N.C.

*Use Code 28488 assligned to Hewlett-Packard Co., Palo Altu. Callfornia
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Table 6~3, Code List of Manufacturers {Continued)
CODE : CODE
No, |MANUFACTURER ADDRESS No. | MANUFACTURER ADDRESS
16758 | Delco Radlo Div, of General Motors Corp, 70563 | Ampertte Co, Inc, Union City, N.JI.
Kokomo, Ind, 70901 | Beemer Engrg. Co, Fart Washlngton, Pa,
17545 | Atlantic Semiconductors, Inc, 70903 | Belden Corp, Chicago, I1ll,
Asbury Park, N.J. 7121B { Bud Radio, Inc. Willoughby, Ohio
17803 } Falrchild Camera and Instrument Corp 71279 | Cambridge Thermionic Corp,
v] Semiconductor Dlv, Transducer Plant Cambridge, Mass.
! Mountain View, Calif, 71400 | Bussmann Mfg, Div, of McGraw &
17870'| Naven Div. Thomas A, Edison Industries Edison Co, 5t, Louls, Mo,
McGraw~Edigon Co, Orange, N.J. 71450 | CTS Corp, Elkhart, Ind,
18524 | Signetics Corp, Sunnyvale, Calif, 71468 | I. T, T. Cannon Electric Inc,
19315 | Bendix Corp, The Navigation and 1os Angeles, Callf,
Control Div, Teterboro, N, 7, 71590 | Glebe-Unlon Inc,
19701 | Electra/Midland Corp, Centralab Div, Milwaukee, Wis,
Minera: Nells, Texas 71700 | General Cable Corp, Cornish
21520 | Fansteel Metallurglcal Corp, Wire Co, Div, Willlamstown, Macs,
No, Chlicago, Ill, 7170, | Coto Coll Co, Inc, Providence, R, I,
22229 | Unlon Carbide Corp, Electronics Div, 71744 | Chicago Miniature Lamp Werks
Mountain View, Callf, Chlecago, L,
22753 | UID Electronics Corp, Hollywood, Fla, 71785 | Cinch Mfg, Co, and Howard
23936 } Pamotor, Inc, Pampa, Texas B. Jones Dlv, Chlicagoa, III,
24446 | Generai tlectric Co, Schenectady, N,Y, 71984 | Dow Corning Corm, Midland, Mich.,
24455 | General Electrlc Co, Lamp Dlv. of Con- 72136 | Electro Motive Mfg, Co, Inc.
sumer Prod, Group ‘ Willimantic, Conn,
Nela Park, Cleveland, Ohio 72619 | Dialight Corp, Brooklyn, N.Y.
24655 | General Radlo Co.  West Concord, Mass. 72699 | General Instrument Corp. Newark, N.].
24681 | LWV Electrosystems Inc Memaoot/Com- 72765 | Drake Mfg. Co, Harwood Helghts, ILI,
‘ponents Qperations Huntington, Ind, 72962 | Elastic Stop Nut Div, of
26¢82 | Dynacool Mfg. Co, Inc, Saugerties, N.Y. Amerace Esna Corp, Union, N.J.
27014 | Natlonntl Semiconductor Corp, ' 72982 | Erie Technological Products Inc, Erle, Pa,
Santa Clara, Calif, 73096 | Hart Mfqg, Co, fartford, Conn,
28480 | Hew!lett~Packard Co, Palo Alto, Calif, 73138 | Beckman Instruments Inc.
28520 | Heyman Mtg, Co, ¥entlworth, N, ], Helipot Dlv, "Fullerton, Calif,
28875 | IMC Magnetics Corp. 73168 | Fenwal, Inc, Ashland, Mass.
New Hampshire Div, Rochester, N, H. 73293 ) Hughes Alrcraft Co, Clectron
31514 | 5AE Advance Packaging, Inc, Dynamics Div, Torrance, Calif,
Santa Ana, Calif, 73445 | Amperex Electrenic Corp.
31827 |Budwig Mfy. Co, ‘ Ramona, Calif, Hicksville, N.Y.
33173 |G,E, Co, Tube Dept, Owenshboro, Ky. 73506 | Bradley Semiconductor Corp,
35434 | Lectrohm, Inc, . Chicago, 1N, : New Haven, Conn,
37942 | P, R, Mallery & Co, Iic, 73559 | Carling Electrle, Inc, Hartford, Conn,
‘ ' Indianapolis, Ind, 73734 | Federal Screw Products, Inc,
42190 {Muter Co, Chicago, I, ‘ Chicago, Ill,
43334 | New Departure-Hvyatt Bearings Div, 74193 | Helnemann Electric Co, Trenton, N.J.
General Motors Corp. Sandusky, Chio 74545 | Hubbell Harvey Inc, Bridgeport, Conn,
44655 | Ohmite Manufacturing Co. Skokie, Il1, 74868 | Amphenol Corp. Amphenol RF Div,
46384 |Penn Engr, and Mig, Corp, Danbury, Conn,
Doylestown, Pa, 74970 | E.F, Johnson Co, Waseca, Minn,
47904 |Polaroid Corp, Cambridge, Mass, 75042 | IRC Div, of TRW, Inc, Philadelphia, Pa,
- }'49956 |Raytheon Co, Lexinyton, Mass, 75183 | *Howard B, Jones Div, of Cinch
55026 |Simpson Electric Co, Div, of American Mfg, Corp. New York, N.Y,
Gage and Machine Co, Chicago, Iil 75376 | Kyrz and Kasch, Tac, Dayton, Ohiv
56289 | Sprague Electric Co, North Adams, Mass, 75382 | Kllka Electric Corp, Mt, Vernon, N.Y.
58474 [Superior Electric Co, Bristol, Conn, 75915 | Littlefuse, Inc, Des Plaines, Ill,
158849 |Syntron Div, of FMC Corp, 76381 | Minnesota Mining and Mfg, Co,
Homer City, Pa, St. Paul, Minn,
159730 |Thomas and Betts Co, Philadelphla, Pa, 76385 | Minor Rubber Co. Inc,  Bloomfleld, N.j.
61637 |Union Carbide Gorp, ' New York, N.Y, 76487 |James Millen Mfg. Co, Inc,
163743 [Ward Leonard Electric Co, Malden, Mass,
Mt, Vermon, N.Y. 76493 | 1. W, Miiier Co, Compton, Calif,




Tabie 6-3, Code List of Manufacturers (Continued)

GODE
NO.

MANUFACTURER ADDRESS

76530
76854

77068

77122
77147
77221

77252
77342
77630

77764
76189

78452
78488
78526

78553
78584
79136
79307
79727

79963
80031

80294
81042

81073
B1483

81751
82099

82142

82219

82389
82647

82866
82877
82883
83058
83186

83298
83330

83385
83501

Cinch City oz In'dustry, Calif,
Qak Mfg, Co. Div, of Qak
Electro/Netlcs Corp,  Crystal Lake, Ill.
Bendix Corp, , Electrodynamics Div,
No, Hollywood, Callf,
Palnut Co, Mountainside, N.,J,
Patton-MacGuyer Co, Providence, R, 1,
Phaostron Instrument and Electronic Co,
South Pasadena, Calif,
Philadclphia Steel and Wire Corp,
Phitadelphta, Pa,
Amerlican Machlne and Foundry Co,.
Potter and Brumfield Div, Princeton, Ind,
TRW Electronic Components Div,
Camden, N,J.
Resistance Products Co, Harrishurg, Pa,
Illinols Tool Works Inc, Shakeproof Div,
Elgln, II,
Everlock Chlcago, Inc. Chicago, IN,
Stackpole Carbon Co, St. Marys, Pa,
Stanwyck Winding Dlv, San Fernando
Electric Mig, Co, Inc, Newburgh, N.Y.
Tinnerman Products, Inc, Cleveland, Ohlo
Stewart Stamping Corp, Yonkers, N, Y,
‘Waldes Kohlnoor, Inc, LILC.,, N.Y.
Whitehead Metals Inc, New; York, N.Y.
Contlnental-Wirt Electronics Corp,
Philadelphia, Pa.
Zierick Mfg. Co, Mt. Kisco, N.Y.
Mepco Div, of Sessions Clock (o,
Morristown, N.J.
Boumns, Ine. Riverside, Calif,
Howard Industries Div, of Msl Ind. \Inc.
' Ra‘ine, Wisc,
Gravhill, Inc, La (3range, Iil,
International Rectifier Corp,

: El Segundo, Catif,
Columbus Electronics Gorp, Yonkers, N, Y,
Goodyear Sundries & Mechanical Co, Inc,

New York, N.Y,
Atrco Speer Electronic Componentslk
. Du Bils, Pa,
Sylvania Electric Products Inc, ;
Electronic Tube Div. Recelving
Tube Qperations Emporium, Pa,
Switchcraft, Inc, Chicago, Il
Metals and Controls Ine, Control
Products Group - Attleboro, Mass,
Research Products Corp.  Madison, Wis,
Rotron Inc, Woodstock, N.Y.
Vector Electronic Co, Glendale, Calif,
Carr Fastener Co, Cambridge, Mass,
Victory Engineering Corp,
Springfleld, N.,J.
Bendix Corp. Electric Power Div,
- Eatontown, N.,]J,
Herman H, smith, Inc, Brooklyn, N.Y.
Central Screw Co, Chicago, III,
Gavitt Wire and Cable Div, of
Amerace Esna Corp..  Brookfield, Mass,

CODE
NO,

MANUFACTURER ADDRESS

83508
B3594

83835
83877

84171
84411
B6684

86838
87034

87216
87585

B7929
88140

B8245

80634
90763
91345

91418
91506
91637

1 91662

91929

92825
93332

93410
94144
94154
94222
95263
95354
95712

95987
96791

97464
97702
98291
98410
98978

99934

Grant Pulley and Hardware Co,
West Nyack, N,Y.
Burroughs Corp, Electronic
Components Liv, Plainfield, N.]J.
U, 8, Radium Corp, Morristown, N.]J,
Yardeny Lakoratories, Inc.
Ncw Yol'kp N- Yo
Arco Electronics, inc, Great Neck, N.Y.
TRW Capacitor Div, QGgallala, Neb,
RCA Corp, Electronic Components
Harrison, N.].
Rummel Fibra Co, Newark, N.J.
Marco & Qak Industries a Div, of Qak
Electro/netics Corp, Anaheim, Calif,
Philco Corp. Lansdale Div, Lansdale, Pa,
Stockwell Rubber Co, Inc,
Philadelphia, Pa.
Tower-Qlschan Corp, Bridgeport, Conn,
Cutler-Hammer Inc, Power Distrlbution
and Control Div, Lincoln Plant
Lincoln, IN,
Litton Precision Products Inc, USECO
Div, Litton Industries Van Nuys, Calif,
Gulton Industries Inc. Metuchen, MN.j.
United-Car Inc, Chicago, III,
Miller Dial and Nameplate Co.
El Monte, Callif,
Chicago, Il
Attleboro, Mass.
Dale Electronics, Inc, Columbus, Neb,
Eleco Corp, Willow Grove, Pa,
Honeywell Inc, Div, Micro Switch
Freeport, Ill,
Whitso, Inc, Schilter Pk, , Il1,
Sylvania Electric Prod, Inc, Seml-
conductor Prod, Div, Woburm, Mass,
Essex Wire Corp, Stemco
Controls Div, Mansfield, Ohio
Raytheon Co, Components Div,
Ind, Components Oper, Quincy, Mass,
Wagner Electric Corp,
Tung~Sol Div.
Southce Inc,
Leecraft Mfg, Co, Inc, LLS., NY,
Methode Mfg. Co, Rolling Meadows, Ill,
Bendix Corp. Mlcrowave
Devices Div,
Weckesser Co, Inc.
Amphenol Corp, Ampheno!
Controls Div, Janesvilla, Wis,
Industrial Retaining Ring Co,
' Irvington, N,]J,
IMC Magnetics Corp, Eastem Div.
Westbury, N, Y.
Sealectro Corp, Mamaroneck, N, Y.
ETC Inc, Clevaland, Ohlo
International Electronic Research Corp,
Burbank, Calif,
Boston, Mass,

Radlo Materlals Co,
Augat, Inc,

Livingston, N.J.
Lester, Pa,

Franklin, Ind,
Chicago, Ill,

Renbrandt, Inc,
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Reference Mfr. Part # Mfr, &
Designator Description Quantity or Type Mfr, Code Stock No. RS
Al Raysistor photo modular 1 CK1l112-p Raytheon 94144 1990-0059 1
C1,5,7,11 fxd, film .0lpuf 200vdc 4 192P10392 Sprague 56289 0160-0161 1
c2 fxd, film .22uf BOvdc 1 132P2249R8 Sprague 56289 0160-2453 1
c3 fxd, film . 033pf 200vdc 1 192P33392 Sprague 56289 0160-9163 1
C4 fxd, elect 1pf 35vde 1 150D105X9035A2 BSprague 56289 0180-0291 1
(9] fxd, elect 1400pf 30vdc 1 D38303 HLAB 09182 0180-1860 1
ca fxd, film .0022pf 200vdc 1 192pP22292 Sprague 56289 0160-0154 1
C9,18,25,26 fxd, elect 4. 7pf 50vdec . 4 150D475X905082 Sprague 56289 0180~1731 1
Cl10,24 fxd, elect 1200uf 20vdc 2 D33269 HLAB 09182 0180-1859 1
Clz “fxd, film . Q68pf 200vdc 1 192P68392 Sprague £6289 0160-0166 1
Cl13,16,17 fxd, elect 100pf 50vdc 3 D322l HLAB 09182 0180-1852 1
Ccl4 fxd, elect 20uf 15vdce 1 30D206GO15BB4 Sprague 56289 0180-0300 1
Cl5,28 NOT ASSIGNED : - - - - - -
Clg fxd, film 510upf 500vdc 1 CMI15B511) Arco 84171 0140-0047 1
C20 fxd, elect 20pf 50vdc 1 30D206G0S0DC4 Sprague 56289 0180-0049 1
C21 fxd, elect 100uf 25vde 1 30D107G025DH4 Sprague 56289 0180-0094 1
C22,30 fxd, elect Spf 150vde 2 40D505F150DD4 Sprague 56289 0180-1841 1
c23 fxd, elect 2250uf 10vde 1 D36218 HLAB 09182 0180-1917 1
c27 fxd, elect 100pf Gvdc 1 30D107G006DB4 Sprague 56289 0180-1734 1
C29 fxd, cer. .02uf2000vdcDisc. 1 41C321 Sprague 56289 0160-2569 1
Ci3l ‘fxd, cer. 200pf 15vdce 1 30D207G015DH4 Sprague 56289 0180-0104 1
C32 fxd, cer. 4400pf 2vdc 1 D33267 HLAB 09182 0180-1994 1
CR1,2,52,53 Rect. si. 3A 200prv 4 MR1032B Motorola 04713 1901-0416 4
CR3 SCR 25nv 1 2N2322 G. E. 03508 1884-0026 1
CR4,11.,14,

18,19,24-27,

37-41,48-51 Rect. si. 500ma 200prv 18 1N3253 R. C. A. 02735 1901-0389 B
CR5-7,12,13,

20.21 |28I29)

32,34 Rect. si. 200ma 10prv 11 11151 Sylvania 93332 1901-0461 7
CR8-10 Rect. si. 1A 200prv 3 Gl00D G. L 72699 1901-0327 3
CR15,16,22,23,

36,42,43 NOT ASSIGNED - - - - - -
CR17,30,31,

33,35 Diode si. 5 1N485B Sylvania 93332 1901-0033 5
CR44-47 Rect. si. 500ma 1600prv 4 1N2359 Electr. Dev. 81751 190} -0037 4
DSl Indicator light, neon 1 599-124 Drake 72765 1450-0048 3
Ds2 Indicator light, incadescent 1 . MCQ-B-3-1738 T. E. C. 07137 1450~0306 1
Fl . Fuse cartridge 1A@ 125V 3AGSE 1 313001 Littlefuse 75915 2110-0007 5
L1 : . Goil 200ph 1 HLAB 09182 9100-1900 1
Q1 Difi. amp. 1 BD1148 HLAB 09182 1854-0221 1
02"6:13|17p

19,20,22,23

30,31 85 NPN si. 13 47X16B533 HLAB 09182 1854-0027 7
Q7,18,25,32 NOT ASSIGNED - - - - - -
Q8,9,33,34 Ppower PNP Ger. 4 HLAB 09182 1850-0168 4
Ql0 S8 NPN Ger. 1 HLAB 09182 1851-0037 1
Q11,12,26,27 55 PNP si. 4 2N2937A Spragina 56289 1853~0099 4
Q14,15 Power PNP Ger. 2 ‘ HLAB 09182 1850-0168 2
M6 SS PNP si. 1 40362 R. C. A. 02735 1853-0041 1
Q21,24 S8 NPN sf. 2 HLAB 09182 1854-0244 2,
Q28,29 83 PNP Ger. 2 2ZN1378 T. 1. 01235 1850-0182 2
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Reference Mfr. Part # Mfr, &

Designator  Description Quantity or Type Mfr, Code Stock No. RS
Rl var, ww 100na 25% 1w 1 Model 100 I.R.C. 0771¢ 2100-1450 1
R2 Factoury selected, approx.

value 2550n £1% 1/4w 1 HLAB 03182 0811-1939 1
R3,85,84,107 fxd, coinp 510n 5% 1/2w 4 EB-5115 A.B. 01121 0686-5115 1
R4 var, wwx3% 10-turn, £(,05% 1 2201B Spl. Borg 96791 2100-2159 1
R5,6,19,20,

50,51 fxd, comp 5.1kn £5% 1/2w 6 EB-5125 A.B. 01121 0686-5125 1
R7 var. ww 250n 1 Type 110-F4 C.T.8. 11236 2100-0439 1
RB fxd, comp 75Ka £5% 1/2w 1 EB-7535 A. B. 01121 0686-7535 1
R9 Ixd, comp 20Kn 5% 1/2w 1 EB-2035 A.B, 0112t 0686-2035 1
R10,61 fxd, comp 7.5Kn £5% 1/2w 2 EB-7525 A.B. 01121 0686-7525 1
R11 fxd, comp 6.2Kn 5% 1/2w 1 EB-6225 A.B. 01121 0686-6225 1
R12 fxd, comp 3. 3Ka 5% 1/2w 1 EB-3325 A.B. 01121 0686-3325 1
R13,14 fxd, comp 430Kn 5% 1/2w - EB-4345 A.B. 61121 0686-4345 1
R15,16 fxd, comp 47Kn %5% 1/2w 2 EB-4735 A.E. 0121 0686-4735 i
R17,48 fxd, comp 3.6Ka £5% 1 /2w 2 EB-3625 A.B. 01121 0686-3625 1
R18 , fxd, comp 22 megn 5% 1/2w 1 EB-2265 A.B. 01121 0686-2265 1
R21 fxd, comp 10 megn £5% 1/2w 1 EB-1065 A.B. 01121 0686-1065 1
R22 var. comp 100Kn Series 70 1 C.T.S5. 71450 2100-0095 1
R23,33, 34,138,

55,72,79,80,

100,101 fxd, comp 1Ka 5% 1/2w 10 °  EB-1025 A.B. 01121 0686-1025 2
R24,39,49,57,

- 58,92,93,

203 NOT ASSIGNED - - - - - : -
R25 fxd, comp 100a 25% 1/2w 1 EB~1015 A.B. 01121 0686-1015 1
R26 fxd, ww 200n 5% 20w 1 Type 2BRS-37 H.H. 73978 0811-1907. 1
R27 - fxd, ww 500a £5% 7w 1 Type 7X ~ W.L. 63743 0811-1859 1
R28,73 fxd, ww 1Kn £5% 7w 2 Type 7X W. L. 63743 0811-1R62 1
R29 . fxd, ww 12n £5% 20w 1 Type 2BRS~37 H.H. 73978 0811-1896 1
R30 fxd, comp 3Kn %5% 1/2w 1 EB-3025 A.B, 01121 0686-3025 1
R3l fxd, comp 10n 25% 1/2w 1 EB-1005 A.B. 01121 0686-1005 1
R32,37 fxd, comp 620a £5% 1/2w 2 'EB-6215 A.B. 01121 0686-6215 . 1
R35 fxd, comp 1, 8Kn 5% 1 /2w 1 EB-1825 | A.B. 01121 0686-1825 1
R26,108 fxd, comp 22n £5% 1/2w" 2 *B-2205 A.B. 01121 0686-~2205 1
RAD fxd, comp Selected +5% 1/2w 1 Type EB ‘ A.B. 01121 - -
R4l " fxd, comp 15Kn 5% 1/2w 1 EB-153% A.B. 01121 0686-1535 1
R42 fxd, comp 200 £5% 1/2w 1 EB=-2015 A.B. 01121 0686-2015 1
R43,98 ‘fxd, comp 5.6Kn #¥5% 1/2w 2 EB~5625 A.B, 01121 0686-5625 1
R44,45 fxd, comp 3.9Ka £5% 1/2w 2 EB-3925 A.B. 01121 0686- 3925 1
R46, 47 ~ fxd, ww 0. 5n 25% 3w 20ppm 2 Type 3X W.L. 63743 0811-1830 1
R52 © fxd, film 430 25% 2w 1 Type C428 - Corning 16299, 0764-0024 1
R53,70 fxd, comp 10K 5% 1/2w 2 'EB-1035 A.B. 01121 0686~1035 1
R54 fxd, ww 714n 1% 1/4w 1 HLAB 09182 0811-1935 1
R56,66 fxd, ww 634n x1% 1/4w 2 HLAB 09182 0811-1934 1
R59,60,77  fxd, comp 100KA 5% 1 /2w 3 EB-1045 A.B. . 01121 06B6-1045 1
R62,76 fxd, comp 1. 3Kn £5% 1/2w 2 EB-1325 A.B. 01121 0686-1325 1
R63,96,97  fxd, comp 200K~ 5% 12w 3 EB-2045 A.B. 01121 0686-2045 1
R64 fxd, comp 68n 5% 1/2w 1 EB-6805 A.B. 01121 0686-6805 1
RES fxd, ww 210a 1% 1/4w i HLAB °~ 09182 0811-1926 1
R67 fxd, ww 2Kn 21% 1/4w’ 1 HLAB 09182 - 0B11-1936 1
R68 Factory selected, approx. valu

- 10.0Kn 1% 1 /4w | HLAB 09182 0811-1946 1
R69 var., ww 500n 5% lw 1 Mode] 100 I.R.C. 07716 2100-0898 1
R71 fxd, comp 36Kn 25% 1/2w 1 EB~3635 A.B. 01121 0686-3635 1
R74 fxd, comp 300n £5% 1/2w 1 EB-3015 A.B. 01121 0686-3015 1
R75 fxd, comp 1.5Kn £5% 1/2w 1} EB-1525 A. B. 01121 0686-1525 1
R78,86 ‘var, ww 25Kn Series 70 2 ‘ C.T.8. 71450 2100-1534 1
R8l,84 fxd, comp 6, BKn 25% 1/2w 2 EB--6825 A.B. 01121 0686-6825 1
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Reference Mfr. Part 4 Mfr.

Designator Description Quaitity  or Type Mfr. Code Stock No. RS
- R82,83 fxd, comp 39Kn £5% 1/2w 2 EB-3035 A.B. 01121 0686-3035 1
—— ' R87,89 fxd, comp 2.2Kn 5% 1/2w 2 EB-2225 A.B. 01121 0686-2225 1
o " R8G,91 fxd, film 56n 25% 2w 2 Type G425 Corning 16299 0764-0013 1
= . R94,95 fxd, comp 12Ka £5% 1/2w 2 EB-1235 A.B. 01121 0686-1235 1
= R99 var, ww 100n 1 Type 110-F4 C.T.5. 71450 2100-02861 |
= R102 fxd, comp S1Kn +5% 1/2w 1 EB-5135 A.B. 01121 0686-5135 1
— R104,105 fxd, comp 680Kn £5% 1w 2 GB-6845 A.B. 01121 06689-6845 1
== R106 fxd, comp 20Kn 5% lw 1 GB-2035 A.B. 01121 0689-2035 1
— R109 fxd, ww 500~ £0.1% 2. 5w 1 Type T2C R.C.L. 01686 0811-1991 1
= R110 fxd, ww 4.5Kn £0.1% 2.5w 1 Type T2C R.C.L. 01686 0811-1993 1
T R1ll fxd, ww 45Ka 20, 1% 10w 1 Type T10 R.C.L. 01386 0811-1995 1
= R112,113 fxd, ww 225Kn #0.1% 1.5w 2 Type 7060 R.C.L. 01686 0811-1998 1
= R114,115 fxd, ww 5005~ £0.1% 1/4w 2 Type R303B R.C.L. 01686 0811-1943 1
= R116 fxd, ww 1Kn £0.1% 2. 5w 1 Type T2C R.C.L. 01686 0B11-1992 1
— R117 fxd, ww 100n 20,1% 3. 5w 1 Type T3 R.C.L. 01686 0811-1990 1
- R118 fxd, ww 10n £0.1% 2, 5w 1 Type T2C R.C.L. 01686 0011-1988 1
y R119 fxd, ww 1n 20, 1% 2. Sw 1 Type RB34 R.C.L. 01686 0811-2062 1
= R120 fxd, ww 0.1a 20.1% 2. 5w 1 Type RB35 R.C.L. 01686 0811~2061 1
3 Ri21 fxd, comp 5.1 mega 5% 1w 1 GB-~5155 A.B. 01121 0683-5155 1
= R122 fxd, comp 510Kn x5% 2w 1 Type C428 Corning 16299 0698-0030 1
= R123 fxd, ww 50Kn £5% 10w 1 HLAB 09182 0811-0955 1
- R124 . fxd, ww 500n £5% 10w 1 HLAB 09182 0811-0952 1
= ORLLo f2d, ww 5n 5% 10w | HLAB 09182 0811-0950 1
— 81 - FUNCYION switch 3 position,
= : ON/GFF . 1 HIAB 09182 3100-1903 1
= 2 '\ RANGE switch 10 positio 1 HLAB 09182 3100~1905 1
== 83 OUTPUT switch Type LL blk. 1 TIGM6A Coarling  7355% 3101-0983 1
E S4 AC REF. switch, slide 1 4663-F Muter 42190 3101-0039 1
= ¢ S Blas transformer 1 HLRE | 09182 9100-1896 1
B T2 Coupling transformer 1 ' HLAB 09182 9100-1897 1
- T3 - Power transformer 1 ' HLAB 09182 9100-1898 1
T4 High voltage transformer | HLAB 091&2 - 9100-1839 1
. * VR1 ' Diode, zener 6.19v 1 HLAB 09182 1902-0049 1
— VR2 Diode, zener 4.27v . 1 HLAB 09182 1902-3070 1
- VR3 NOT ASSIGNED - - - - - -
B “VR4, 6 Diode, zener 6. 2v 2 1ND2} N. A. Elect. 06466 1902-0761 2
= RS . Diode, zener 6, 2v 1 1NB25 Transitron  B3877 1902-0777 1
= VR7 Diode, zener 14.7v 10% 1.5w 1 Motorola 04713  1902-0212 1
T ' Panel-front . 1 HLAB 09182 06920-00001
= Chassis-transformer 1 HLAB 09182 06920-00002
o Chassis«rear 1 HLAB 09182  06920-00003
o Bracket-P.C. Board 2 HLAB 09182 06920-000N4
= Bracket«P.C. Board 2 HLAB 09182 06920-00005
N ! Cover-side ‘ 2 HLAB 09182 5000-6145
- ' o Cover-top 1 HLAB 09182 5000-6146
ad ; Cover-battom 1 HLAB 09182 5000-6147
— Heat sink 1 HLAB 09182  06920-20001
— , Insulator double 1 HLAB ' 09182 0340-0086 1
_ ' Insulator double ‘ 1 HLAB 09182 0340-0090 1
= - Stand tilt half module 1 HLAB 09182 1490-0032 1
R ‘ Hinge _ 2 HLAB 09182 5040-0700 1
Foot assembly half moaule 2 HLAB n9132 5060-0728 1
by S Connector | 1 Tower 60477  '1251-0148 1
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' Reference Mir. Part # Mir,
b Designator  Description Cuantity or Type Mir. Codo Stock Mo. R
Cord, 18-35SVT 7.5 ft. 1 HLAB 09182 8120-0078 1
Fuseholder i 342014 - Litttefuse 75915 1400-0048 1
Binding post assembly 1 HLAB 0gle2 1510-0009% 1
Binding post assembly 1 HLAB 09182 1510-0008 1
Knob1/41.D. insert pointer 2 HLAB 09182 0370-0077 1 .
Capacitor clip 5 HLAB 09182 1400-0321 1 ;
; Mica washer ‘4 #734 Reliance Mica 08530 0340-0174 4 .
: . Nut, captive 4 CB020-632-4 Tinnerman 89032 0590-7052 1
Barrier strip 1 600-YSY-2 Kulka 75382 0360-1209 1 .
Jumper 1 422-13-11-013 Cinch 71785 0360-1143 1
Insulator B HLAB 09182 0340-0168 6
Insulator, transistor pin B8 HLAE 09182 0340-0166 6
1 1309 SPECIAL HIAB 05182 1140-2035 1

Micro-dial
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. AC OUTPUT
BETWEEN HI{+) AND LO(-) .
RANGE BWITCH BET 10 1 VOLT.

INVCRTIR DRIVE QUTPUT
BETWEEN Q18 AND Q19 COLLICTORS

g NS

. 1 6muac ey
k. ,

DC OUTPUT RIPFLE
BETWEEN HI{+} AND LO(-)
AANGE AWITCH BET 7O 1 VOLT. :

INVERTER DUTPUT (DG}

BETWEEN Ql4 AND Q!5 COLLECICAS
FUNCTION SELICTOR BIT TO DC
PANGE SWITCH SET TO ) VOLT .

— um..c’l—— | | —["ﬁ

'

DC QUTPUT RIPPLE r
RANGE BWITCH SIT 1O 100 VOLTS

1[__

, 1 Jémsec l——

Ly
INVIRTER QUTPUT IAC)
BETWEEN Ql4 AND Q1% COLLECTORS
FUNCTION SELECTOR SET TO AC
RANGE GET TO ) VOLT

| .

! bC GUTPUT RIPPLE
RANGE SWITCH BET TO 500 VOLTS
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MANUAL CHANGES S
Model 69208 Me;er Calibrator '
Manual Serial Number Prefix D

- Make all corrections in the manual according to errzta below, then check the foilow!nq table for *,our calibrator serial number

and enter any listed change(s} in the manual,

MAKE

. SERIAL
‘Prefix Number CHANGES
Al
6D 0451.0625 Errata
70 1
7D ‘ 0776-0925 1,2
7D 09261000 1,23
ri' 3 ‘ 10011150 1,2.3.4
7D b 116141350 1,2.34.6
70 1351-1900 1thru 6
11054 1001.3950 1thru 7
11054 19512000 " 1thru B
11164 2001-2230 . 1thru @
1201A 2231.2269 1 thru 19
» 1Z01A 2270-3260 1thru 11
1515A 3361-3520* 1 thru 12
15334 3521.3920 1 thru 13
15334 3921.4120 1 thru 14
17247 1 41214320 11hru 15
1744A 4321.4760 1 thru 16
1836A 4751.5150 1 thru 17
1930A 5151-5700 1 thru 18
2032A 5701-6110 1 thru 19
2139A 6111-up 1 thru 20
ERRATA:

In the specifications table 1-1, page 1-2 change the
OVERLOAD PRO ECTION specification to read as
follows:
DC OPERATIGN: May be shorted in voltage ranges
and open circuited in current ranges without damage.
AC OPERATION: In the ACmode, avervoltage
protection is not guarenteed under all conditions. The
output may be shorted in the voliage ranges but
avoid opening the output  when in the current
. range.* '
* When in the currer.t ranges, refer to th2 following
caution note.
TFhe foliowing caution applies to paragraphs 3-25 thru
328

CAUTION

In AC operaticn the OUTPUT SWITCH must always be
. reset 1o its OFF position before changing ranges or
S functions, or before removmg aload. This will avoid
possible damage 1o the load or to the meter calibrator.

4
e,
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ERR 1TA:

On the schematic diagram, change transistors Q33 and Q34
{lower right hand torner) to PNP tronsistors,
i _ CHANGE 1;
In the replaceab'e parts table, make the following changes:
Q1: Change Type No, 10 SA2361 {Amelco) and HP
Part No, 10 1854-0312,
VR5: Change to Diode, Zener £.2V £5%, 1N825,
Transitron, HP Part No. 1802-1221.
' CHANGE 2;

On the title page, change the Serial Number Prefix from
6D to 7D,

In the replaceable parts table make the following changes:
C28: Add C28, fxd, ceramic 470pF 6kV, 09182,
HP Part Mo. 0160-0036.
R49: Add K49, fxd, comp 30k, 25%, 1/2W, EB-3035,
A. B.. HP Part No 0686-3035.
* ‘See Note under Change 12

RE64: Change to fxd, comp 12092, 6%, 1/2W, E3. 1215,
A. B., HP Part No, 0686-1215.
T3: Change to Power Transformer, 0918‘, HP Part No.
9100-2161.
On the schematic, the primary of power transto'mer T3
should be connected as shown in the adjacent sketch for
115Vac oper2tion. For 230Vac operation, the jumpers
between lugs 1A and 1B and 2A and 2B must be removed
and Jugs 1B and 2A connected together. {For 230Vac,
BOHz operation the unit must a'so be realigned in accardancr

.-with Option 005}, Also on the schematic connect new

resistor (R49) ar.d capacitor {C28} in series between terminal

5¢nd 6 of T4, R49 to terminal 6 and C28 to terminal 5.
A ACC
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Paqe ‘2 --
in the replaczable parts <cl/le, make the following changes:
'Q2, 3: Change 1o SS NPN S, 2N3390, G, E. , HP Part
No. 1854-0202. ‘
R122: fxd, met. ox. 510k 5%, 2W, Type C425,
Coring, HP Part No, 0698-3672, ‘
On thr; sch2matic, change all of the termina! numbers for
FUNCTION SELECTOR switch, S1, as shown in the follow-
ing chart. Electrical connections to the present switch remain
the same; only the terminai'numbers should be changed.:

51 Terminal Number Changes !

oLD NEW oLD NEW
Al A3 (1] Fo
A2 Ad 010 F1o
A} A0 | €4 G4
AB" Ag* E6 G
BIG* os* E? G7

. B4 03 EB: GB8
Bs D4 Fd H3
86 o5 F5 HA
IR ow0* F8 HS
cwo® E0* k7 H7
o7° (P . F8 HB
B12 DN Fo Ho
c2 E2 £13 HI11
(] E3 Fit H12
4. £4 <] B ]
ce Es G2 2
c? €7 G5 5
cs . G 5%
co (1] 67 47
cn EN Ge 48
€12 £12 G9 o
D1 F1 Gie o
0?2 F2 H2 X3 )
D3 F3 He K4
¥ F4 H1Y Kit
(413 F5 H12 K12
D8 F8
* Jumpared
"* Not Lred

FUNCTION SELECTOR switch S1 has been changed from
a four deck switch to a five deck switch. The HP Part Number
remains the same (3100-1903}. The following drawing shows
how to physically locate any terminal on switch St,, For
example, Terminal A2 would be located on the front side
of the outermost deck.

CHANGE 4: _
In the replaceable parts table, change potentiometer R7 to
50082 £10%, HP Par1 No, 2100-0328.

CHANGE 5:
In the replaceable parts table, change R62 from 1/2W 1o 3W
resistor, HP Part No. 0811-1803. '

CHANGE 6: .
In the replaceabls parts table, change transformer T1 1o’
HP Part No. 06920-80092, and T2 to HP Part No. 06920
BOO09,

. , ' CHANGET:
In the replaceable parts table, change transistars Q33 and
034 1o a matched pair of teansistors, HP Part No. 06920- !
80001, quantity 1. 'These transistors must be replaced as a \

pair.

ERRATA:
In the replaceabfe parts tist, make the following change:
Lt: Change to HP Part No. 06920-580093.

P
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S) CONTACT LOCATIONS

On page 1-1, delete all of Paragraphs 1-5 and 1-6. On Page |
3-2, delete the NOTE concerning the output dial. Although
the,output dial can be mechanically positioned below 030,

it s not calibfated below 010,

1

’ ‘ CHANGE 8: ,

b

_In the replaceable parts table and on the schematic, make

the following changes: '
A1 [phototell): Change to HP Part No. 1990-0316.
Q1: Change to HP Part No. 18540375,
Add R58: Add new /esistor RSB, 12kR2, £1%, 1/8W,

| 1 HPPart No. (698-5088. RE8is connected across,

the photocel! resistance, '
' R70: Change to 6.8k, 25%, 1/2W, HP Part No, 0586-6825, .
R71: Change to 20k, 25%, 1/2W, HP Part No. 0686-2035. L
R75: Change to 13k (nommal) 15% HP Part No 0686-
1335 v [
,AC Power Connector Change to HP Part No 1251.2357. .

i
-l wmm A -__"_l-uur-.,'
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CHANGE 9:

In the replaceablc parts table and on the schematic, make
the following chaiges:
C11: Change tc ,1uF, 200V, HP Part No. 0170-0019.
Add C33: Add i ew capacitor C33, fxd, 4,.7uF, 6V,
HP Part No, 0180-1954. C33 is connected across
; R34 in the series regulator circuit,
R25: Change to 1k$2, 25%, 1/2W, HP Part No. 0686-
1025.

CHANGE 10:

The standard colors for this instrument are now mint gray
{for front and rear panels) and olive gray {for all 1op,
bottom, and side surfaces), Option X95 designates use of
the former color scheme of light gray and biue gray, Option
ABS designates use of a light gray front panel with alive
gray used for all other external surfaces. New part numbers
are shown below,

CHANGE 11:

In the replaceable parts table and on the schematic, change

R43 from 5.6k, 1/2W, 0686-5625 to 13k, 1/2W, 0686-1335.

CHANGE 12:

NOTE: This hange also applies to the foilowing 1201A
serial numbers:

1201A —~ 03357
1201A — 03358
1201A — 03359

tn the replaceable parts table and on the schematic, make
the following changes: :
RB2, 83: Change t0 43k, 1/2W, HP Part No. 0686-4335.
CRA1: Delete
R103: Add 1052, 1W, HP Part No. 0683-1005. On
schematic, connect R103 in place of CR41 in inverter
driver circuit,

CHANGZ 13:

The transistor formerly used for Q28 and Q29 has been
discantinued by the manufacturer. Charge the part number
for these transistors to 1853-0012, which ‘s directly inter-
changeabie with the former device,

ERRATA:

in Paragraphs 3-38, 3-40, and in Figure 3-5, change the
externat oscillator output rating to 15Vac 2 10% at {typically)
6 to BmA,

Change the part number of pilot light DS1 to 1450-0366.
This new light is more reliable than the former one.

CHANGE 14:

The values of three resistors are no longer specified, Instead,
these resistors are selected for optimum performance in each
unit. RB2 and RB3 are now nominally 56k, 1/2W, HP Part

No. 0686-5635, and are selected to optimize the adjustmant

1201A - 02287

1201A - 03327

range of R78 and R86, which minimize zero crossover dis-

1201A - 03104 1201 A — 03331 tortion in the inverter. The nominal value of R43 is now 10k,
1201A - 03156 1201A - 03334 1/2N, HP Part No. 0686-1035. R43 is selected to adjust the
1201A - 03209 1201A - 03335 current limit to about 150% of rated current.

1201A —~ 03277 1201A — 03336 _

1201A — 03286 1201A — 03337 ERRATA:

'1201A - 03292 1201A - 03338

1201A — 03297

1201A — 63339

In par. 2-7, change "6920A" 1o "6520B". In par. 2.9 and

1207A - 03307 1200A - 03340 the note following it, change "Harrison Laboratories” to
120tA - D330R 1201A - 03341 "Hewlett-Packard”. ’
1201A — 03308 1201A - 03344

1201A — 03317
1201A - 03321
1201A ~ 03322

1201A - 03346
1201A — 03352
1201A — 03353

1201A — 03324 1201A - 03354
1201A - 03326 1201A -- 033565
! HP PART NO.

DESCR!PTION STANDARD OPTION A8S OPTION Xg5
Front Panel 06920-00006 06920-00001
Rear Panel 06920-00007 06920-00003 Refer to
Cover, Top 5000-306° 5000 3061 : Manual Parts
Cove, ! Bottom 5000-3062 5000-3062 : List
Cover, Side 5000-9432 5000-9432
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ERRATA:
In the parts list, change the HP Stock No. of R1 10 2100
1770 and that of R69 10 2100-1772. The resistors have
not been changed; just their part numbers have.
f

CHANGE 15:
Make the following changes 10 the parts list and the
schematic: change R2Z in the error amplifier circuit to
100k, 10%, 2100-3214; change R78 and RE\* in the
inverter drive circuit to 20k, 10%, 2100-055%,

' CHANGE 16:

Change counting display from HP Part No. 11.10-0035 to
1140-0046 on page 6-8. The new part is not airectly inter-
changeable with the old one because of a modification to
the front'panel. ‘

CHANGE 17:
' Detete Fuseholder HP Part No. 14000084,

Add s Fuseholder boc;v HP baflt Mo. 2110-0564, zarrier HP
Part No. 2110-0565, and spacer HP Part No. 50202563,
Change Fuseholder nut to HP Part No. 2110-0569.

‘ CHANGE 18:
On page 6-8, delete Capacitor clip, quantity 5,
HP Part Na. 1400-0321. Add cable tie, guantity
5, HP Part No. 1400-0493.

CHANGE 19:
On the schematic diagram, add a new zapacitor, C34_in
parallel with R33, with its + side toward the VR1 end of
R33. In the replaceable parts list, add C34, 1uF 20V
"HP Part No. 0180-0230 change R34 to 910 chm, 5%
HP Part No. 0686-9115¢ chang: Q10 to HP Part No. 165 .0215.

CHANGE 20:
In the parts list and on the schematic
diagram add ferrite beid inductor, HP

Part No. 9170-0894 to the <mitter leg
of Q10.

ERRATA:

In the parts list, change the part number
of Rl to 2100-0568 and that of R69 to 2100-
0554. The new resistors are completely
interchangeable with the old ones.

P Also, change Q1 to HP Part No. 1854-0875.
This supersedes any 'earlier changes to Ql.

7/19/82
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