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SPECIFICATIONS

Input: 105-125VAC, single phase 60 cps, 3.9A and 255W at 117VAC input and full
output

.

Output: 0-320 volts, 0-0.6 amperes

.

I

Load Regulation: Less than 0 007% or 20 mv change (whichever is greater) for a
0.6 ampere load change.

i

Line Regulation: Less than 0.007% or 20 mv change (whichever is greater) for 105 to
125 volt line change.

I

1
I

I

Ripple and Noise: Less than 2 millivolts rms. Plus or minus output terminal must be

i

Maximum Operating Temperature: 5OoC

i

Temperature Coefficient: Output voltage change per degree Centigrade is less than
0.03% plus 1.5 millivolts.

grounded through a low impedance path.
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Stability: The total drift for 8 hours (after 30 minutes warmup) at a constant ambient
temperature is less than 0 1%plus 5 millivolts.

.

Internal Impedance:
Less than 0.04 ohms from DC to 1 Kc.
Less than 0.2 ohms from 1 K c to 10 K c .
Less than 1.0 ohms from 10 K c to 1 Mc.
Less than 10 ohms from 1 M c to 10 Mc.
Transient Recovery Time: Less than 100psec is required for output voltage recovery
to within 20 millivolts of the nominal output voltage following a 0 6 ampere
change in output current. For this measurement, the nominal output voltage
is defined as the mean between the no load and full load voltages.

.

Overload Protection: An all-electronic, continuously acting current l i m i t circuit
protects the power supply for all overloads, including a short circuit placed
directly across the output terminals. However, a fuse is placed in the output
circuit to protect against an instantaneous short circuit at high output voltages.
The unit may be safely turned on into a short circuit.

j
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Turn-on--Turn-off Transient: On output voltages above 10 volts, there will be no
turn-on or turn-off overshoot and will be less than 0 2 of a volt at 10 volts
or less output.

.

2)

Controls: A lO-turn potentiometer (with concentric knoblock) on the front panel
makes possible continuous adjustment of the output voltage over the entire
range from 0 to 320 volts.
Meters: A 0-32OV voltmeter and 0-0.8A ammeter are provided.
Output Terminals: An output terminal strip is located on the rear of the chassis.
A l l power supply terminals are isolated from the chassis and either the
positive or negative terminal may be connected to the chassis through a
separate ground terminal located adjacent to the output terminals

.

Error Sensing & Remote Programming: Error sensing is normally accomplished at rear
terminals, and provision for remote error sensing is included on the rear
terminal strip Remote programming of the supply output at approximately
300 ohms 2l%/volt is also made available on the rear terminal strips.

.

Cooling: Convection cooling is employed. The supply has no moving parts
Size: 3-1/2"H x 16-3/4"D x 19"W (standard relay rack mounting)
Weight:

35 pounds

Finish: Light gray front panel with dark gray wrinkle case.
Power Cord: A 3 wire five foot power cord is provided with each unit.

.

CONTROLS AND TERMINALS

--

Toggle off-on switch and indicator lamp
The toggle switch located near
the lower left edge of the panel controls the power supplied to the equipment from the
power line. The indicator lamp, immediately above the switch, when lighted, indicates that AC power is applied to the transformer primary.

Output control
This control, located in the center of the front panel,
controls the output voltage of the supply in the local programming mode of operation.
This control is a ten-turn potentiometer with a concentric knoblock.
0-

CAUTION: This control should not be turned down rapidly when there is no
load on the supply. See Special Considerations.

--

Fuses
The AC fuse, located in the lower righthand corner of the front
panel, is a 3AG 5 amp fuse. This fuse is for the protection of the entire instrument.
This fuse is not intended for output overload protection. The DC fuse, located in
the upper righthand corner of the front panel is a 3AG 1 amp fuse. Never u s e Slow
blow fuses. This fuse is to protect the supply from severe fast overloads at high
output voltages. This fuse will not blow when the supply is shorted at low output
voltage, when the overload is applied slowly over a period of two or three seconds,
or when the supply is turned on into an overload.

--

Rear terminals
There are seven rear terminals-1 positive output terminal
1 negative output terminal, a positive sensing terminal, a negative sensing terminal,
a chassis ground terminal, and two terminals marked A1 and A2. Terminals A 1 and
A2 are used for local and remote programming connections.

--

Three wire line cord
The third wire in t h e line cord is used for grounding
the supply to a n earth ground via the power line conduit, etc. Either t h e plus or the
minus output terminals should be grounded preferewta the-chassis at the rear strip.
However, if the supply will be grounded at some point in the equipment to be powered,
then grounding at the rear terminals is not recommended because of possible ground
loops being formed. It is still recommended that the supply chassis be grounded via
the line cord.

TESTING
Generally, about 90% of all types of failure due to shipping damage will
manifest itself as either nearly zero volts output or excessive output voltage. Therefore, tt is suggested that the following test be made immediately upon unpacking the
instrument

.

(4)

Before power is applied:
1. Ascertain that no visible shipping damage has occurred and that the
small transistors are in their sockets. Six small transistors should be
visible through the cover perforations.
2.

Check to see that t h e rear terminals are strapped in accordance with
Figure 1 in the rear of the manual marked Rear Terminal Conn --Local
Programming & Sensing and assuring that the terminals are-tight

..

3 . Check to see that a 5 amp fuse and a 1 amp fuse are installed in the AC
& DC fuseholders, respectively.
4.

Turn the output control to full clockwise, then back two turns.

5 . Turn power switch to off and plug line cord into a three wire receptacle.

With the above i t e m s taken care of, the supply may be turned on. The output. current meter should immediately rise to 0.8 amperes and the output voltmeter
should r i s e to approximately 260 volts in about 1 second. The rising should cease
as the voltmeter reaches approximately 260 volts and t h e ammeter should return to
zero. This initial current is due to the charging of the output capacitor. If the
voltmeter remains at or near zero or if it rises off scale shuttthe unit off immediately
and contact the factory. Under no conditions should t h e programming control be spun
down. If the supply operates normally t h e programming control may be adjusted to
obtain any desired output voltage but it should not be turned down rapidly. See
Programming Control under Special Considerations If further testing is desired see
the section on Service.

.

PUTTING THE SUPPLY INTO SERVICE
MODE OF OPERATION
Preparing the supply for service usually consists of only selecting t h e desired mode of operation and wiring the terminals accordingly. There are four possible
modes of operation: Local Programming & Local Sensing (Normal mode as shipped
from the facto& Local Programming & Remote Sensing; Remote Programming & Local
Sensing; and Remote Programming & Remote Sensing.
LOCAL PROGRAMMING & LOCAL SENSING
The power supply is shippod already wired in this mode. It allows
the output voltage to be controlled from the front panel control and the output

impedance to a minimum at the output terminals. For minimum
coupling between equipments being powered by t h e supply the
equipments must be individually connected to t h e output terminals
of the supply. To wire the supply for this mode from some other
m o d e connect t h e negative sensing terminal (-S) to the negative
output terminal
and the plus sensing (+S) to the plus output
terminal. Connect terminal A2 to the plus sensing terminal (+S) and
connect either the plus (+) or minus
output terminals to ground.
See Figure 2.
(0)

(0)

LOCAL PROGRAMMING & REMOTE .SENSING
This mode of operation is used to establish a low impedance
at the load rather than at the power supply terminals. The load is
connected to the plus (+) and minus (-) output terminals. The minus
sensing (OS) is connected to the minus side of the load and the plus
sensing (+S) is connected to the plus side of the load. A jumper
should connect A2 and plus sensing (+S) terminals. See Figure 4 or
5. This connection will establish a low impedance at the load for
DC and low frequencies. Under this form of operation the transient
recovery t i m e specification is not valid. However, if a low highfrequency impedance and a good transient response is desired, then
it is necessary to remove C26 from the supply and place it at the
load's terminals. When using remote sensing it is important not to
exceed 0.5 ohm in t h e minus sensing lead connecting the minus
sensing terminal (-S) to the minus side of the load. In addition, it
is necessary not to exceed .5 ohm in each leg of the power carrying
leads. Lead resistance in the minus output wire will tend to reduce
the current l i m i t setting and it may have to be readjusted. The
current l i m i t may be readjusted by shorting the supply at the load,
then turning on the supply and adjusting P4 for 0.8 amperes on the
ammeter. A l l of the leads should be shielded with the shield connected to t h e supply ground.

REMOTE PROGRAMMING, LOCAL OR REMOTE SENSING
Remote programming may be accomplished by two different
methods: (1) It can be done by inserting a potentiometer or rheostat
between terminals A1 and plus sensing (+S). (2) It can be programmed by a n external voltage source connected between terminals
A 1 and plus sensing (+S) with t h e positive terminal of the source
connected to t h e plus sensing terminal. However, it is suggested
that t h e factory be consulted first. The first case which is more
commonly used, the output voltage will increase at a rate of 0.0033
volts/ohm of programming resistance, For stable operation, the
*

external programming rheostat or potentiometer should be a wirewound device with a temperature coefficient o€ 30 ppm or better.
The potentiometer must be capable of carrying ? . 3 m a or more. It
is also recommended that the programming lead be shielded and the
shield connected to the ground of the supply. See Figures 3 and 5 .
CAUTION: 1. If the Programming terminals are open circuited the
output voltage will rise well in excess of 320 volts
and damage to the supply may result if operated in
this condition over a prolonged period.
2 A rapid turndown of the programming potentiometer,
internal or external, may burn out the potentiometer.
It is recommended that the programming potentiometer
be turned down no faster than the voltage needle falls
on the front panel meter

.

.

SPECIAL CONSIDERATIONS
PROGRAMMING RESISTANCE
It has previously been warned that a rapid turndown could
damage the programming potentiometer. While it is unlikely that
t h e internal programming potentiometer will be burned out by even
an instantaneous turndown from 320 volts to zero, it is possible to
overheat the lower resistance region of the resistance element and
thus cause it to become noisy at the low end. Mrhen the supply is
heavily loaded a reasonably rapid turndown will not be detrimental
to the potentiometer.

PROGRAMMING RATES
The maximum safe rising programming rate is about 50 volts/
sec. The maximum falling programming rate is determined by the
load current and the supply capacitance. A t heavy output currents
down programming rates up to 50 volts/second are feasible whereas
at low voltage and no load the down programming rate may be as low
as 1/2 volt/second.

SHORTING THE SUPPLY
The supply is designed only to sustain a shortcircuit across
the load terminals. Inadvertent shorts between one of t h e output
terminals and the sensing on the A terminals will result in the failure of the instrument. It is important to insure that the sensing
terminals are tight and that the shorting occurs on the output terminal
leads and not on the sensing leads.

..

LEAD IMPEDANCE AND LOCAL DECOUPLING
It is important that local decoupling be used a,. the load if
long leads are used due to the high impedance of the leads at high
frequencies. For very long leads a heavy, shielded, twisted pair
type of cable should be utilized.
0 lpf ceramic capacitors across
the output leads at the load are also recommended.

.

NEGATIVE CURRENT LOADING
The supply is not built to regulate when current is pumped
into the output of the supply from an external source. If it is
necessary to operate in this manner, then a resistor must be used
to load t h e output terminals of t h e supply by a n amount equal to the
maximum instantaneous current pumped into the supply.

MAINTENANCE
MEASURING THE PERFORMANCE OF THE SUPPLY

.

?When measuring the output impedance, transient response, or ripple
of the supply, be sure the measuring device (differential voltmeter, digital voltmeter
or oscilloscope) is attached to the sensing leads of the supply. It is important that
none of t h e output current flows through the lead lengths in series with the monitoring
device since such lead lengths can easily have a n impedance of the same order of
magnitude as the supply impedance and thus effectively make the measurement invalid
When measuring the power supply ripple, connect either the positive or negative
terminal of t h e supply to t h e chassis ground, and the scope case to the same point
making certain that the scope case is not also grounded by some other means (such
as a three wire power cord). To be doubly certain that the scope is not exhibiting
a ripple or transient spike that actually is not coming from the power supply, connect
both scope leads simultaneously to t h e power supply ground terminal. No ripple or
transient spike should be visible if the power supply is properly connected to the
scope

.

The only maintenance required of this supply is that it be kept
reasonably clean and free of dust and metallic particles.

.

CIRCUIT DESCRIPTION
.
A s shown in the block diagram and on the schematic diagram, Figures 8 and 9, the power transformer feeds D10 and C5 to provide -30 volts. The 30
volt supply provides current to t h e bases of the transistors in the series regulator,
to the preregulator control circuit, and to the -15 volt bias regulator. The -15 volt
bias regulator is comprised ofbR18, D9 (a 15 volt zener diode), C4 in an emitter
follower configuration, and R6, a bleed resistor. The 15 volt bias supply provides
current to the preregulator control circuit, to the overvoltage protection circuit (P5
etc) and to the -12 volt reference regulator. In the 12 volt reference circuit D14 is
used to provide a constant voltage on the emitter of 06. The output of the reference
supply is picked off by R20 and R 2 1 and connected to the base of 0 6 via the temperature compensating network of D l l , D12, R25, and R26. Any change in the output
of the 1 2 volt reference supply voltage will cause a change in base current in QS,
and thus eventually a change in current in 0 3 tending to hold the voltage of the
reference supply constant. R16 is used to reduce the power dissipation in Q 3 . P2
and R19 is a circuit to provide a compensation for slight changes of the -15 volt
supply due to line voltage variations.

The output of the power supply is sensed by two transistors, Q1 and
02, in a differential amplifier configuration. The base of Q2 is connected to the
minus sensing lead via a 1.5K resistor which for sake of easy explanation tightly ties
the base to the minus sensing, Normally, the minus sensing is connected to t h e
minus output terminal of the supply. The base of Q1 is connected via a 2K resistor
to t h e Junction of R 1 and P8. R1 is connected to the -12 volt reference supply and
P8 to the positive output terminal. Now if any potential difference occurs between
the base of Ql and 9 2 , the signal is amplified and applied to the series regulator.
The signal is such that the voltage on the output of t h e supply is charged until there
no longer exists any potential difference between t h e bases of 01 and QZ. Thus,
the potential at the junction of R 1 and P8, usually called the "summing point", will
remain at approximately zero with respect to the minus sensing lead. R4 is used to
protect P8 from damage under overload conditions. D1 and D2 protect 01 from overload. R10 and P 1 form a positive feedback loop used to adjust t h e load regulation of
the supply. D20, D21, and D22 provide a positive 2.4 volt bias supply with respect
to the minus output bus. D3 and 0 7 comprise a 1.3 volt bias source for the emitters
of t h e differential amplifiers

.

The output signal from t h e differential amplifier is coupled to the
predriver base via two diodes. In addition to the differential amplifier signals, the
base of QS, the predriver, also receives information if the current of the supply
exceeds a specific limit. The current is sensed by monitoring the voltage drop
across R27. P4 is the current overload adjustment. If the current output of the supply
exceeds a certain value, the diode D8 is forced into conduction and causes QS to
conduct heavily which will cause the series regulator to limit the current output of
the supply, C6, C8, and P3 connected as collector to base feedback in the collector

of QS is the high-frequency equalizer. The output of 0 5 is fed to @7 through R75,
a n overload protecting resistor. Also into the base of 0 7 is fed a signal from the
overvoltage protection circuit. If the output voltage of the supply tends to exceed a
preset value, t h e circuit produces a signal which will l i m i t the output voltage of the
supply. Q7 is an emitter follower driver for the series regulating transistor. Operating bias for 0 7 is developed across D17.

Generally speaking, r>8 is the main control element in the supply. It is
the series regulator transistor. This transistor responds to the signals presented by
t h e error amplifier and provides more or less current to the output in order to keep the
output voltage constant However, under certain conditions the power dissipation
would be relatively high in 0 8 so 0 9 and R78 comprise an additional series element
to reduce the power dissipation in Q8. The voltage across the two series elements
is held between 10 to 15 volts by the preregulator control circuit and preregulator.
The voltage across Q8 and 0 9 is sensed via R32, R31, and D18 (if used)

.

.

The preregulator control circuit consists basically of (110, and T 1 which
comprise a blocking oscillator. The voltage on the base of Q l O is held constant at
nearly -15 volts. If the emitter of 010 becomes more positive than -15 volts, the
blocking oscillator fires producing a 50psec long pulse which is fed to the SCR's in
t h e preregulator. The emitter of QlO is normally biased more negative than -15 volts
by a waveform shown in stepp 11 of Table I. It is produced by D34, D35, C18, and
R44. In series with this waveform t h e voltage across C12 i s added. When the sum
of these two voltages becomes zero then the blocking oscillator is caused to fire.
The voltage across C12 is shown in step 13 of Table I. It is a n exponentially rising
ramp whose r i s e rate is increased for decreasing voltage across 0 8 and Q9. The
blocking oscillator is prevented from firing again due to a charge built up on C19
Once each half cycle of the line voltage C19 and C12 are clamped to the -15 volt .
supply, the whole process starts over. The clamping voltages are produced by D40,
D42, D37, D38, D33, and R47. C12 is clamped via D36 and C19 via D41. D39
prevents C l 9 from drifting negative and D43 prevents the emitter of QlO from becoming
more positive than -15 volts. C20 and R48 isolates the pulse currents through QlO
from the -15 volt supply. D27 prevents ringing of the blocking oscillator transformer.
R33 and C39 at the junction of R31 and R32 make up a n equalizer while C11, R34,
R35, D28, and D29 permit a slow, smooth, controlled turn-on,

.

D47 through D54 are the main bridge rectifiers which feed power to the
SCR preregulator. The SCR's when fired by the blocking oscillator pulses conduct
until the anode voltage on the SCR's becomes zero or negative just as in a thyratron.
A small amount of voltage is developed by D25, D26, and C25, and added
in series with t h e preregulator supply. A t the junction of the bias supply and t h e
minus side of t h e preregulator supply a diode, D16, is connected and run to t h e minus
output terminal. If the output of the supply is shorted D16 conducts the energy stored
in C27 to the output rather than dissipating this energy in the series passing transistors. If the supply is shorted, F2 will open. D23 is used to protect the ammeter
from surge currents Finally, R36 and C 10 are used to dissipate the magnetizing
current of the transformer when the supply is turned off.

.

SERVICE

PROCEDURE
Should for any reason a failure occur in service it is very helpful if the
conditions at the t i m e of failure are reported to the company. Items such as ambient
temperature, line voltage, output voltage and current, mode of operation, and overload conditions, if present, will be helpful in making an accurate diagnosis and .
prompt repair of the unit Other symptoms such as excessive voltage, no voltage,
excessive ripple are of great u s e in determining the nature of the defect.

.

TROUBLE SHOOTING

Malfunction of the power supply will in m o s t cases manifest itself as
excessive voltage, no voltage, or widely varying voltage. .In any case the first s t e p
is to examine the printed circuit board for loose transistors, broken copper, burned
spots or heavy dust on the transistor and SCR heat sink. The second step is to make
an insulation test between the minus output terminal and the chassis, B e sure to disconnect any leads connected to the rear terminal strips. The test procedure is to
connect a 1 meg-resistor hi series-with.a 1000 volt power supply and the minus output
terminal. Then measure the voltage drop in the resistor or the voltage applied to the
supply with a meter rated at 100,000 ohms/volt or higher. A VTVM is not satisfactory
unless battery powered and an input impedance of 100 megohms. See Figure 6A. The
voltage r i s e should not exceed 50 volts except in extremely humid environments when
the power supply under test is disconnected from the test circuit. Any fluctuations
may be sporadic arcing between the SCR's or the tee. If for any reason t h e SCR's or
the power transistors are disturbed the high voltage insulation test is a must. If the
Insulation test is satisfactory then follow t h e testing section under Preliminary Checkout. If t h e unit operates normally then the failure was due to the opening of a sensing
lead, load lead, programming lead originated in the equipment being powered, or is
of anintermittent nature. If t h e unit operates normally but there is a desire to assure
its operation in detail then start a t step #9. in the alignment procedure. If t h e unit
operates abnormally then proceed to Table I if servicing is to be done by the customer.
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ALIGNMENT PROCEDURE
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Step 1. High-Voltage Test
See Preliminary of Service Section and Figure 6A.
Step 2

Preturn-on Adjustments
A.

I

I

1

I
~

i

I

1
I

I

I

,

B.
C,
D.
E.
F.

Set voltmeter and ammeter to zero.
Set programming control full clockwise.
Set line switch to off
Check for proper fuses (DC 1 amp, AC 5 amp).
Wire for normal operation, see Figure 1.
Disconnect main power rectifier from T3 (lugs 11 & 12)

.

.

Step 3. Turn on Unit
Output voltage should r i s e to about 20 volts.
Step 4. Connect A 1 to +Output
Output voltage should fall to zero. If 3 or 4.are not correct, check voltages
1 through 7 in Table I and check Q1, 2, 5, 7, 8, 9.
Step 5. Connect a 0-1 .O amp ammeter directly across the output terminals. Adjust
P4 for .8 ampere on external meter. Adjust P7 for 08 ampere on internal
meter. Remove meter.
Step 6. Turn programming control down until supply goes into regulation-about 3/4
turn from full counterclockwise. Rock control up and down. Connect an
oscilloscope between minus bus and test point 30. Waveform should shift
left and right. See Figure 6B. Improper waveform indicates trouble in SCR
control circuit

.

.
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Step 7. Turn control about one turn up from full counterclockwise Connect scope
between the cathode and gate of each SCR and observe waveforms as in
Figure 6C. A very low on high pulse voltage usually indicates a defective
SCR.
Step 80 Adjust output voltage to about 5 volts. Load supply to .65 amperes ard
observe output voltage with scope. The peak-to-peak ripple should be less
than 300yv.
Step 9. Turn off unit and reconnect the main rectifier bridge to lugs 11 and 12 on
T3 Set programming control to one turn from full clockwise. Turn on unit.
Output voltage should rise to about 300 volts. Observe output voltage on
scope, Ripple should not exceed 300yv peak-to-peak.

.

Step 10. Increase load on supply slowly. Output current meter should rise to 0.8
ampere then remain constant a s the load resistance is decreased. P4 can
be used to adjust the current limit.
Step 11. Load supply from nearly zero current to .65 amperes at any voltage above
20 volts output. Measure the voltage between 28 and 2 7 with a voltmeter.
It should drop from about 15 volts to about 1.3 volts as the current is increased from zero to about 150 m a and then remain nearly constant as the
load current is further increased

.

Step 1 2 , Set output voltage to about 320 volts. Vary line from 105 to 125. Load
supply to .65 amps. Observe output of supply at its sensing terminals with
digital voltmeter or potentiometric differential voltmeter such as a John
Fluke Model 801H. Adjust P2 until output voltage shifts less than 2 mv as
an immediate shift of line voltage.
Step 13. Apply and remove the .65 amp load. Observe output as in step 12. Adjust
P1 until output voltage change is less than 2 mv.
Step 14. Alternately apply and disconnect the -65 amp load (non-inductive) with a
Mercury wetted relay at any frequency up to 100 cps (Relay-Clare type
HGP 1002). Observe output voltage on scope at the sensing terminals.
Adjust P3 until trace is similar to Figure 6D.
Step 15. Turn line voltage to 125 volts. Remove load from supply, Pull QS from its
socket. Observe output voltage on a multimeter. Adjust P5 for 400 volts
output

.

Step 16. Turn off supply, replace 05, disconnect +S from A2, connect a 96K +1/2%
5 watt resistor between +S and A l . Turn on unit. Output voltage should
rise to 320 volts +1/2%. If unit is outside of this value then turn off unit
and remove R2 on t h e stand-off terminals and replace it with a resistance
decade box. Turn on unit and adjust the decade box for exactly 320 volts
output Substitute a fixed resistor for the decade box and recheck DO not
u s e a value less than 47K unless it has a temperature coefficient less than
100 ppm/OC. Adjust P6 until output voltmeter reads 320 volts.

.

.

Step 17. Short output of the supply with a short clip lead, Be sure to connect to the
load terminals and not the sensing terminals , Turn off supply. Wait one
minute then replace the DC f u s e (1 amp 3AG). Turn on the unit. It should
return to the same voltage and no change should have occurred in the line
or load regulation. If a change has occurred check all the transistors and
D16 and R66.
Step 18. Glyptol all pots, put on covers, wire unit for proper mode of operation, and
the supply is ready for service.
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SECTION VI
REPLACEABLE PARTS

'

6-1

INTRODUCTION

I

6-2

This section contains information for ordering replacement parts.

Table 6-1 lists parts in the alpha-numerical order of the circuit designators and
6-3
1 provides the following information:
A.
B.

.

C
D.
E.

F.
G.

1 6-4
6-5

Description (See list of abbreviations below).
Total quantity used in the instrument.
Manufacturer's part number.
Manufacturer.
The Manufacturer's code number as listed in the Federal Supply Code
for Manufacturers H4- 1.
The H-P Part Number.
The recommended spare parts quantity for complete maintenance during
one year of isolated service. (Column A).

ORDERING INFORMATION
To order replacement parts, address order or inquiry either to your authorized

1I Harrison Laboratories sales representative or to Customer Service, Harrison Laboratories ,
100 Locust Avenue, Berkeley Heights, New Jersey.

I

6-6

Specify the following information for each part:
A.
B

.

C.
~

Model and complete serial number of instrument.
Circuit reference designator.
Description.

To order a part not listed in Table 6-1 , give a complete description of the part and
6-7
include its function and location.

Reference Designators
assembly

motor
capacitor
diode
device signaling (lamp)
m i s c . electronic part
fuse
jack

K
L
M
P

Q
R
RT

s

= relay
= inductor
= meter
= Plug
= trans istor
= re sistor
= thermistor
= switch

6- 1

T

v

= transformer
= vacuum tube, neon
bulb 3 photocell etC
= socket
J

X

XF
xDS

z

=

fuseholder

= lampholder
= network

ABBREVIATIONS

=
=
=
=

amperes
carbon
ceramic
coefficient
common
composition
connection
cathode-ray tube
deposited
electrolytic
encapsulated
farads
fixed
germanium
ground (ed)
henries
mercury
impregnated
insulation (ed)
linear taper
logarithmic taper
m i l l i = 10-3

M

=

megohms

ma

=
=
=
=
=

a
C

cer
coef
com

comp
conn
crt
deP
elect

encap
f

fxd
GE
grd
h
Hg
impg
ins
1in
log
m

P

mfr
mtg

my
NC
Ne

NO
nsr

=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

milliamperes
micro = 10-6
manufacturer
mounting
mylar
= normally closed
= neon
= normally open
= not separately replaceable

K

=

obd
P
PC

=

PP
PPm
POS
PQlY

=
=
=
=
=
=
=

Pot

=

PW
rect
rot
rms
s-b

=

Pf

kilo = 1000
order by description
peak
printed circuit board
picofarads = 10-12 farads
peak- to- peak
parts per million
position (s)
polystyrene
potentiometer
peak reverse voltage
rectifier
rotary
root-mean- square
slow-blow
section (s)
silicon
silver
slide
t i m e delay
titanium dioxide
'

sl

=
=
=
=
=
=
=
=

td

=

Ti0

=
= toggle
= tolerance

sect

Si
'E il

tog
to1
trim
twt
var
w/
W

ww
w/o
cmo

=

=
=
=
=
=
=
=

trimmer
traveling wave tube
variable
with
watts
wirewound
without
cabinet mount only

MANUFACTURERS
AB
B

Beede
Buss
Carling
CTS
Elco
GE
GI
HH
Hoff

All en-Bradley
Bend ix Corpora tion
Beede Elec. Instr. Co. ,Inc.

Bussman Mfg. Company
Carling Electric Company
CTS Corporation
Elco Corporation
General Electric Company
General Instrument Company
Hardwi ck- Hi ndl e Company
Hoffman Electric Company

Kulka
Mot
RCA
Reliance

Kulka Electric
Motorola Inc.
Radio Corporation of America
Reliance M i c a Corporation

Mica

Semcor
Sloan
S Prague
Superior
sylv
TI
WL

Semcor Corporation
Sloan Company
S Prague Electric
Superior Electric
S ylva nia Electric
Texas Instruments
Ward Leonard Electric

1
i
I
I
\

1
I
I
I
1

1
I
I
I
1
1
I

I
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MODEL 890A

REVISION:
Note the following changes in the Specifications, Page 2.

Load Regulation: Change 20 mv or 0,007% to 10 mv or 0.007%.
Line Regulation: Change 20 m v or 0.007% to 10 m v or 0.007%.
Ripple and Noise: Charge 2.0 to 1.0.
Note the following changes in the Parts List, Page 18 and Schematic,
Figure 9.

Change:

R41 470K 1 watt AB

Change:

C28 and C29 0.1pf

Change:

C26 and C27 1050t.t 400 volt D38713 to 1 0 0 0 ~400 volt
36D10 2F400CE6B

.

to

470K 1/2 watt AB,

400 volt 191P to 0.lpf

400 volt 160P.

MANUAL CHANGES
DC POWER SUPPLY
Model 890A
Manual Serial Number Prefix 4G

Make a l l corrections i n the manual according to errata below, then check the following table for your
power supply s e r i a l number and enter any l i s t e d change(s) in the manual.

SERIAL
Prefix
Number
ALL
4G
4G

ERRATA:

0931

- 1110

1111 - up

MAKE
CHANGES

I

Prefix

SERIAL
Number

Errata
1
1,2

Change the following Specifications on Page 2:
Load Regulation: Change 20 mV or 0.007% to 10 mV or 0.007%.
Line Regulation: Change 20 mV or 0.007% t o 10 mV or 0.007%.
Ripple and Noise: Change 2 mV rms t o 1 mV rms.

CHANGE 1:

In t h e replaceable parts t a b l e make the following changes:
C26,C27: Should b e 1000pf, 400V, 36D102F400CE6B.
C28,C29: Should be O.lpf, 400V, 191P.
R41: Should be 470K, 1 / 2 W , AB.

CHANGE 2:

I n the r e p l a c e a b l e parts table make the following corrections:
C25: Change to lO,OOOpf, 75V, D39062.
D10: Add h p part No. 1901-0389.
D17,24,25,26: Change part No. to MR1032B.
D19: Change part No. to MR 1034B.
D47-50: Add h p part No. 1901-0388.

I-

MAKE
CHANGES

PARTS LIST 890A

Circuit Symbol

Description

*Spares

Transformer H2 9lA Cycle
II
H298 Cycle
H286A Cycle
Potentiometer lOOK Helipot Series A
II
10K CTS Series 70
I1
lOOK CTS Series 70
5K CTS Type 110
250 CTS Type 110
1K CTS Type 110
Capacitor 1050pf 400V Sp.
8600pf 40V Sp.
490pf 65V Sp.
200pf 15v sp.
II
20pf 50V Sp.
5pf 50V Sp.
1.Opf 400V Sp.
LO@ 200v sp.
,082pf lOOV Sp.
,02pf 600V Erie #Ed.-.02
.015pf lOOOV Sp#366263A
510 ppf Mica
lpf 50V Sp.
.01 pf 600V Erie Ed,-.Ol
.Zpf
400V Sp.
SCR 2N1774 G.E.
Rectifier 1N3256

1
1
1
1

Diode

13

II

11
II

II

II

11

II

1

1
1
3
1
2
1
1
2
1

I1

4

I1

1
2
1
1
3
3
1
5

It

II

II

11

I1

11

It

II

lllSl

Diode 1N484A
1N3253
1N91
1N2163
1N719
'I
1N1563 Mo.
1N1566A MO,
iIRE19lA
D.
Strap
Transls tor 2 N1471
2N1378
N272 (2N1304)
II
2N1377
B1217 (2N1137)
II

'I

I'

I'

'I

2

3
4

16
1
3
1
1
4
1
1
4

I1

1

$1

1
1
3

II

(171

Circuit Symbol
R1
R2
R 3 18,318 32 p 48
R4
R5,65
R6 t 11
R7
R8 p 14
R9,46
R10
R12 t 67
R13,74
R15r 35,57
R16138t42 a 43
R17 8 33870
R19
R20,23
R21
R2 2
R25p26
R2 7
R28j29
R30

'

R34
R36
R37,39, 408 69
R41

!

R44
R45
R47
R58
R59
R60
R64
R66
R68
R71
R72
R7 3
R7 5
R7 6
R7 7
R7 8
F1

F2

s1

Description
Resistor

3.6K 3W Sp.
Shunt 1/2watt AB
I1
5.1K 1/2watt AB
II
2 K 3watt Sp.
7 5 1/2watt AB
1.5K 1/2watt AB
12K 1/2watt AB
II
820 1/2watt AB
II
680 1/2watt AB
II
7.5K 1/2watt AB
150 1/2watt AB
l O O K 1/2watt AB
I1
8,2K 1/2watt AB
51 1/2watt AB
I1
2.7K 1/2watt AB
15K 1/2watt Sp.
II
970 3watt Sp.
I1
490 3watt Sp.
II
300 1/2watt AB
I1
200 1/2watt AB
II
2 5watt W.L.
HH
I1
2 K lwatt AB
30K lOwatt WL. HH
It
22K
1/2watt AB
II
100
2watt AB
I1
47K 1/2watt AB
I1
470K lwatt AB
II
100 1/2watt AB
I1
820 lwatt AB
II
1.6K 2watt AB
270
lwatt AB
3K
lwatt AB
It
10
1/2watt AB
It
220K 2watt AB
1.0
5watt WL. HH
470 1/2watt AB
II
10K 1/2watt AB
270 1/2watt AB
Thermistor 3iD10
Resistor
390 1/2watt AB
33K 1/2watt AB
I1
10K 2Owatt WL. HH
II
40 2Owatt WL, HH
Fuse
SA Littelfuse Type 314 3AB
I1
lA BussA5C-1 3AG
#llTS1131-2 Micro
Switch on/off
II

I1

II
II

II

"Spares
1
1
5
1
2
2
1

2
2
1
2

II

2
3

I1

4

11

I1

II
II

II

II

II

II

*Spare parts recommended for 10 units for one year,
Note: A l l AB resistors, are &5%,
(18)

3
1
2
1
1
2
1
2
1
1
1
4
1
1
1
1
1

1
1
1
1
1

1
1
1
1
1
1
1
1
2
1

n

z

4
C
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HEWLETT-PACKARD SALES AND SERVICE OFFICES
in the United States and Canada
GEORGIA

ALABAMA

Atlanta, 30305
3110 Maple Orive, N.E.
(404) 233-1141
TWX: 810-751.3283

Huntsville, 35802
2003 Byrd Spring Rd. S.W
(205) 881-4591
TWX: 5 10-579-2204

NEW JERSEY

Eatsntown
(201) 542-0852
Englewood, 07631
391 Grand Avenue
(201) 567-3933

HAWAII

North Hollywood. Calif. 91604
3939 Lankershim Blvd.
(213) 877-1282 and 766-3811
TWX: 910-499-2170

ALASKA

Bellevue, Wash. 98004
11656 N.E. 8th Street
(206) 454-3971
TWX: 910-443-2303

ILLINOIS

Skokie. 60078
5500 Howard Street
(312) 677-0400
TWX: 910-223-3613

ARIZONA

Scottsdale, 85251
3009 No. Scottsdale Rd
(602) 945-7601
TWX: 602-949-0111
Tucson. 85716
232 So. Tucson Blvd
(602) 623-2564
TWX: 602-792-2759

NEW MEXICO

Albuquerque. 87108
6501 Lomas Blvd., N.E.
(505) 255-5586
TWX: 910-989-1655
Las Cruces, 88001
114 S. Water Street
(505) 526-2486
TWX: 505424-2671

INDIANA

Indianapolis, 46205
3919 Meadows Or.
(317) 546-4891
TWX: 317-635-4300

LOUISIANA

New Orleans
1504) 522-4359

MARYLAND

,

Baltimore, 21207
6660 Security Blvd.
(301) 944-5400
Rockville. 20852
12303 Twinbrook Pkwy.
(301) 427-7560
TWX: 710-828.9684

New York, 10021
236 East 75th Street
(212) 879-2023
TWX: 710-581.4376
Rochester, 14823
39 Saginaw Orive
(7161 473-9500
TWX: 510-253-5981
Poughkeapsie, 12601
82 Washington Street
(914) 454-7330
TWX: 914452-7425
Syracuse, 1321 1
5858 East Molloy Rd.
(315) 454.2486
TWX: 710-541-0482
Endicott. 13764
1219 Campville Rd.
(607) 754.0050
TWX: 510-252-0890

NORTH CAROLINA

High Point. 27262
1923 N. Main Street
(919) 882-6873
TWX: 510-926-1516

MASSACHUSEllS
COLORADO

Englewood, 80110
7965 East Prentice
(303) 771-3455
TWX: 303-77i-3056

Burlington, 01804
Middlesex Turnpike
(617) 272.9000
TWX: 710.332.0382

MICHIGAN

CONNECTICUT

Middletown, 06458
589 Saybrook Rd.
(203) 346-6611
TWX: 710-428-2036

Southfield, 48076
24315 Northwestern Hwy.
(313) 353-9100
TWX: 313-357-4425

UTAH

Salt Lake Citv.64115
1482 Major St.
(801) 486-8166
TWX: 801-521-2604

OHIO
Cleveland. 44129
5579 Pearl Road
(216) 884-9209
TWX: 216-888-0715
Dayton. 45409
1250 W. Dorothy Lane
(513) 298-0351
TWX: 513-944-0090

VIRGINIA

Richmond. 23230
2112 Spencer Road
(703) 282-5451
TWX: 710-956-0157

WASHINGTON

Bellevue, 98004
11656 N. E. 8th St.
(206) 454-3971
TWX: 910-143-2303

GOVERNMENT
CONTRACTING OFFICES

Middletown, Pa. 17057
Hewlett-Packard
Contract Marketing Division
Olmsted Plaza
(717) 944-7401
TWX: 717-760-4816
West Conshohocken. Pa. 19428
Hewlett-Packard
Contract Marketinn Division
144 Elizabeth Str&
(215) 753-1811
TWX: 2154204847

CANADA

MINNESOTA

St. Paul, 55114
2459 University Ave
(612) 646-7881
TWX: 910-563-3734

OKLAHOMA

Oklahoma City
(405) 235-7062

FLORIDA

Miami, 33125
2907 Northwest 7th St.
(305) 635-6461
Orlando, 32803
621 Commonwealth Ave.
(305) 425-5541
TWX: 305-275-1234
St. Petersburg. 33708
410-150th Ave.. Madeira Beach
(813) 391-0211
TWX: 8!3-391-0656

Dallas. 75209
P.O. Box 7166, 3605 lnwood Rd.
(214) 357-1881 and 332-6667
TWX: 910-861-4081
Houston. 77027
P.O. Box 22813,4242 Richmond Ave
(713) 667-2407
TWX: 713-571-1353

NEW YORK

CALIFORNIA

North Hollywood, 91604
3939 Lankershim Blvd.
(213) 677-1282 and 766-3811
TWX: 910-499-2170
Sacramento, 95821
2591 Carlsbad Ave.
(916) 482-1463
TWX: 916-444-8683
San Oiego, 92106
1055 Shafter Street
(714) 223-8103
TWX: 714-276-4263
Palo Alto. 94303
1101 Embarcadero Rd.
(415) 327-6500
TWX: 910-373-1280

TEXAS

PENNSYLVANIA
MISSOURI

Kansas City, 64131
7916 Paseo Street
(816) 444-9494
TWX: 816-556-2423
St. Louis, 63144
2814 South Brentwood Blvd
1314) 647-4350
TWX: 314-962-3933

Camp Hill
(7171 737.6791
West Conshohocken, 19428
144 Elizabeth Street
(215) 248-1600 and 828-6200
TWX 215-828-3847
Monroeville, 15146
2545 Moss Side Blvd.
(412) 271.5227
TWX. 710-797-3650

Montreal. Quebec
Hewlett-Packard (Canada) Ltd.
8270 Mayrand Street
(514) 735-2273
TWX: 610-421-3484
Ottawa, Ontario
Hewlett-Packard (Canada) Ltd.
1762 Carling Avenue
(613) 722-4223
TWX: 610.562-1952
Toronto, Ontario
Hewlett-Packard (Canada) Ltd.
1415 Lawrence Avenue West
(416) 249-9196
TWX: 610-492-2382
Vancouver. B.C.
Hewlett-Packard (Canada) Ltd.
2184 W. Broadway
(604) 738-7520
TWX: 610-922-5059
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