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MODES OF OPERATION:

& © & & &

Constant Voltage Regulation

Constant Current Regulation

Remote Yoliage Programming

Remote Current Programeming

Avtomuatic Transfer from Voltage fo Current Regu-

lation ot any Predetermined Uperating Point.

Avtomatic Transfer from Current fo Voitage Regu-

jation ot any Predetermined Operuting Point.

& Constant Valtage Regulation with Continuvously
Adjustable Current Limiting.

® Constant Current Regulation with Continuausly
Adjustable Voltage Limiting

® Serigs Operation
& Parallel Operation

APPLICATIONS

€ Versatile faboratory power source with controlled regutation from

no focd 1o o short circuit,

® Precision outowmatic battery charger for secled beiteries, Coniral

accuracy of U.1%.

® Sofety power supply for component protection in experimental

cireuitry.

& Suypplementary power souree ta Tnoreose copacity of an externcl
d-¢ supply. Yolloge locks in automotically,

@ Aulomotic Test Set power supply for current limited or veltoge
fimited testing of semiconductor devices,

8 Current ond Yolloge controlled seurce for alectropiating, tantalum
copacitor forming and other eleciro-themicol processes

® Controlled power scurce for elecirophorssis, microbiclogical and

chemical anabysis,

29U Silicon Semicondectorized
BC POWER SUPPLY

DESIGN FEATURES:

& & & @

GAMBITROL Dust amplifier control system permits continvous
control of veltege or current with automatic elecironic crossovey
fc either mode of speration.

PHEATRAN Eletkronic power fransistor dissipotion control.
Performeonce specifications bosed on onticipated rotings at end
of Hva yeors of service life.

Mew Silican power fronsisters assure  high stability ond pro-
vides mojor brecikthrough in predictable reliability.

Prewtged tromsistors with Vreliability controfled” porometers for
insured long life.

*Comtrolled Avalonche” Silicon rectifiers fo prevent line won-
sient fuifures.

Built-in civeoliry eliminates the possibility of twrneon ond turn-
off trousients.

Durol concentyiv controls for woorse and fine voltoge adjusiment.
Front ond rear ocwess oviput tenminals.

Silicon dicde volioge references with complementary tempero-
ture coefficients.

Semiconducine devices dersted fo 50% of reted voltoge ond
current.

Yolr-ammeter monitors output voltuge or turrent.

Computer quality electrolyfic capocitors.

Line and foad druits separately fused, Accessible of front ponei,
Fifty hour pre-cging of power supplies prior 1o fest, guoraniees
tield servire reliability.

Modular pockage construction suitable for tack mounting. Single
or duai mounfing in 547 x V9" ponel. See cotalogue RPA-62
for rock perel adopters,

ELECTRICAL SPECIFICATIONS

MECHANICAL SPECIFICATIONS

MODEL 20i8R

CONSTANT VOLTAGE CONSTANT CURRENT T
©
RANGE: 0-20 vdc, 0-1.5 amps can. RANGE: 5 1.5 Amperes, condinucusly z‘. MODEL 260158
tinuvously odjustable, wdiustable, 43
REGULATION: .03% or 5 millivelts REGULATION: 02% or 200 micra- J VERGHT: § 14 Ibs.
max., whichever is greater for amperes, whithever is greoter, for .74[

T10% line or © —100% load.

RIPPLE: D008 or 150 microvolis
rens maximuom.

RESPONSE TIME: less than 25 micro-
seconds for 100% step changes
in rated lood,

SOURCE HMPEDANCE: 0.02 £ to 20
ke, 0.5 €2 1o | me.

STABILITY: less than 20 miilivolts
drift per 24 hours of constant am-
bieny temperature with fixed ioad
end externcl low temperoture co-
efficient progrumming resistor,

TEMPERATURE COEFFICIENT: O-C

output volinge change less than

fine or locd varictions down {6 o
shas? cirenil across the output jer-
minals

VOLYTAGE COMPLIANCE; 20 volts
moximum,

RIPPLE: Ripple comporent of the
oulput current less thon (02%
or 150 microumperes, whichever
is greater,

SOURCE IMPEDANCE:
approx,

SYABILITY: Less than 0.1% or | M4,
drift per 24 hours ot constant
ambient temperature with fixed
lued ond low tempersiure  co-

oo

’ 2
/ | DE— -8l
% BEF NOYE &

FIMISH: Brushed nnodized naivrel alumingm panel with etched block leftering,

Cebinet finisked in blue enomel. Chassis, golden irridite.

.02% per degree Centrigrade, efficient external  progromming
REMOTE PROGRAMMING RESIST- rasistor, MODEL 20158 . SY7 550 ros westauRy
ANCE: 200 £ per volt. TEMPERATURE COESFICIENT: D.C

VOLTAGE CONTROL: Dual concen-
tric fine and coarse odiustment
witkk 2.5 millivolte resolution,

than
wigrode

cutput current chcmg-e
04% per  degree  Cer
change in ambieat.

POWER DESIGNS INC.

1700 SHARES DRIVE, WESTBURY NEW YORK

INPUT: 105-125 VAC 50-440 ~, single &

OPERATING TEMPERATURE: 0.607C,

QUYPUT TERMENALS: Front ponel binding posts ond rear metess termingl ship,
Either positive or negative cutput terminal may be grounded.

516 Ehygewood 38200 TWX: 516 333-5698

POWER DESICNS PACIFIC, INC.
3381 lunipero Serra, Palo Alto, Calif.
415-321-6111 TWX: 415-432.9218



POWER SUPPLY MODEL 2015R

SECTION 1
GENERAL DESCRIPTION

1-1. GENERAL

The Model 2015R is a general purpose DC power source designed
to furnish regulated voltage or current for eclectronic and scientific
laboratory instrumentation.

Using silicon semiconductor devices exclusively a%g such field
proven proprietary techniques as Ambitrol and Heatran , the power
supply has a reliability and versatility not normally available in
equipment of this type.

The Ambitrol ® dual amplifier control system permits operation
of the Model 20715R as a constant voltage or constant current source
over its entire operating range with automatic electronic transfer to
either mode at any predetermined operating point. The supply is
completely protected against internal damage for any load condition
and may be operated continuously into a short circuit. Protection of
the load i1s assured by continuously adjustable current limiting in the
constant voltage mode and continuously adjustable voltage compliance
in the constant current mode.

The Heatran 4 technique of power transistor dissipation control
makes possible the transfer of up to 90% of the normal power dissipa-—
tion of the series pass transistors into external vitreous enamel
resistors, reducing the junction temperature of the transistors and
lowering internal ambient temperatures in the equipment.

The output voltage or current may also be controlled from a-
remote location by means of external fixed or variable resistors,

Compact and light, the vower supply is self-contained in any
integral housing for laboratory bench usc. Tapped rivnuts are pro-
vided on the face of the unit for panel mounting in a test console or
in a relay rack. /Accessory pancl adapters with a height of 8-3/4" are
available for mounting onc or two units in a standard 19" relay rack.
1-2. ELECTRICAL SPECIFICATIONS

Refer to Table 1 for a complete list of +the electrical specification
1-3. MECHANICAL SPECIFICATIONS

a. Dimensions: 8-3/8 inches wide by 4-3/4 inches high by 8-15/16
inches deep (without Heatran casc). Heatran case is 2-9/16 inches deep.

b. Pinish: The panel is finished in brushed ancdized natural
aluminum with ctched black lettering; the housing in blue enamel; the
chassis gold iridited.

c. Weight: 9% pounds

722 ‘ 1-1



TABLE 1.

Input

Operating Temper-
ature Range

Qutput

Range

Regulation

Ripple

Voltage Compliance
Response Time
Source Impedance

Stability

Tempe rature
Coefficient

hemote Programming
Constant

Voltage Control

Output Terminals

723

ZOTHR
105 to 125 volts,
65 watts (nominal).
0 to 60°¢C

Constant Voltage MNMode

0O to 20 VDC, O to 1.5 A,
continuously adjustable.

0.01% +3 millivolts for
11n0 voltage change of
£10% or 100% change in
rated load.

Less than 0.0008% or 150
microvolts rms.

Less than 25 microseconds

to return within regulation

limits for a step change
(1 microsecond rise time)

of 10 to 100% or 100 to 10%.

Less than 5 milliohms at
DC, 0.02 ohm at 20 KHz,
0.5 ohm at 1 MHz.

Better than 20 millivolts
drift per 24 hours at con-
stant ambient temperature,
fixed line and load, and
with external low tempera-
ture coefficient program-
ming resistance.

Less than 0.02%
degree C.

per

200 ohms per volt.

Dual concentric fine and
coarse adjustment with
2,5 MV resolution.

55 to 440 Hz,

ELECTRICLL SPECIFICATIONS

gingle phase,

Constant Current Mode

0 to 1.5 amperes,
continuously adjustable,

0.02% or 200 microamperes,
whichever is greater,

for line change of ~10¢
or load vgrlatlons down
to a short circuit across
the output terminals.

Less than 0.02% or 150
microamperes, whichever
is greater,

20 volts maximum

Greater than 100,000 ohms.

Better than 0.1% or 1 MA
drift per 24 hours at
constant ambient temper-
oture, fixed line and
load, and with low temp-
erature coefficient
external programming
resistance,

Less than 0.02% plus 300
microamperes per degree (.,

Front panel binding posts and rear access terminal

strip.
may be grounded,

1-2

Either positive or negative output terminal
or the supply may be left floating.



2015R

SECTION 2
INSTALLATION AND OPERATION

2-1. INSTALLATION

The Model 2015R has been thoroughly inspected and tested prior
to shipment and is ready for operation as receilved.

2—-2. CONSTANT VOLTAGE OPERATTION
a. Turn CURRENT control to 1.5A.

b. Turn both concentric VOLTAGE controls to the extreme
counterclockwise position.

c. Make sure the AC ON toggle switch is in the off position.
Connect AC power cord into convenient source of 115 volts
AC, 50 to 440 Hgz.

d. Turn AC ON toggle switch to its on position. The red neon
pilot indicator should light. If not, check the AC line
power and the 3/4 ampere panel fuse.

e. Turn the V-A meter function switch to V and set the
VOLTAGE controls to the degired value. The small con-
centric knob is a fine adjustment with a range of approxi-
mately 50 millivolts and permits setting of the output
voltage with a resolution of 0.2% millivolts approximately.

Current Limiting

&. The maximum power supply output may be limited by adjust-
ment of the CURRENT control to the desired value as indicated op the
panel. These panel calibrations are accurate to approximately =10%.
For more precise setting, turn the CURRENT control to its extreme
counterclockwise position.

NOTE

This control covers the full range of ocutput current and when

ad justed below the 0 calibration point, 1t will cause the output
voltage of the supply to collapse to zero since no current is
available for the voltage regulator amplifiers, meter, etc. This
control may therefore be used as a means for placing the supply

in a stand-by condition. It also provides another operational
advantage in that, if the output voltage of the supply is preset
before application of the load; the CURRENT control set to its
extreme counterclockwise position; the load connected and the CURRENT
control slowly advanced with the meter switch in the "A" position,
the load current may then be monitored. If the load current rises
to excessive values as the CURRENT control is advanced, the condi-

tion can be observed before destructive currents can flow into the
load circuits.

b. Connect a milliammeter or ammeter with the desired accuracy
directly across the output terminals of the supply and advance the
CURRENT controls to the maximum desired current value as indicated
on this instrument.

723 2~
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c. The CURRENT control may also be adjusted with a short
circuit across the output terminals and the power supply ammeter
as an indicating device with the N-A switch in the A position.

Front and Rear Terminals

a. The power supply output may be obtained by connecting the
load to the front panel binding posts or the rear access screw
terminals marked DC+ and DC-. A jumper may be connected from either
output terminal to the ground or chassis binding post marked G on
the front panel, or the supply may be left floating.

2-3. REMOTE VOLTAGE PROGRAMMING

To operate the power supply as a constant voltage source
controlled from a remote location:

a. Turn AC ON toggle switch off.

b. Remove the wire jumper between screw terminals RV1 and RV2
on the rear access terminal strip.

c. Connect the external programming resistor between terminals
RV1 and DC+. The output voltage is proportioned to the resistance
by a factor of 200 chms per volt of output. This value is approxi-
mate. and may have to be trimmed slightly to produce the exact output
voltage required. A constant current of 5 milliamperes will flow
through this resistor and its wattage rating and temperature coef-
ficient should be chosen to minimige drift.

d. Restore AC power to the supply.
2—4 ., CONSTANT CURRENT OPERATION

2. Turn both concentric VOLTAGE controls to the extreme clock-
wise position.

b. Turn CURRENT control to the extreme counterclockwise posi-
tion.

c. Set meter function switch to A. Connect a short circuit-
ing jumper across the output terminal of the supply.

d. Adjust CURRENT control to desired output current. Remove
short circuit and connect external load. TFor more precise setting
an external meter may be used (a8 described in Current Limiting). A
Jumper may be connected from either output terminal To the § or chassis
ground binding post on the front panel or the supply may be left
floating. Since the nature of 2 constant current supply is that of 2o
high impedance source, the electrostatic (capacitive) relationship of
the constant current source of the external load to cxternal ground
and/or the AC linc may affect the ripple component of the current
output. Reversing the AC line cord to the supply and experimentally
selecting an optimum grounding point at the load or operating the
supply ungrounded, may rcduce this ripple component to a mirimum.
Leave the meter switch in the A position. If the switch ic/in the V
position, the constant current load regulation will increase by 1 MA.

723 2-2
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e. Voltage Compliance ~ To limit the maximum oubtput voltage
remove the load and adjust the VOLTAGE controls to the desired value
ag indicated on thc panel meter, This limits the maximum voltage
compliance of the supply even if the load should become open circulted.

2-5. REMOTE CURRENT PROGRAMMING

To operatc the power supply as a constant current source, control-
led from & remotc location:

a. Turn VOLTAGE control to the desired voltage compliance.

. Turn CURRENT control to its maximum clockwise position.

c. Connect the external programming resistor between screw
terminals RC and DC+ on the rcecar access terminal strip. The valuc
of this resistor can be determined by the relationship:

R = ?74 I
1.6-I

where: R = cxbternal programming resistor in ohms
I = required output current in amperes

NOTE

The value of R is approximate and may reguire additional
ad justment for thce desired output current.

2-6. ELECTRONIC CROSSOVER FROM VOLTAGE TO CURRENT OR VICE VERSA

The Model 2015R power supply may be operated to switch clectron-
ically from a constant voltage source to a constant current source,
or vice versa, at any predetermined voltage or current in its operat -
ing range, The power supply will then function as a voltage or curront
regulator determined solely by the preset voltage or current values
and the value of the load resistance in accordance with the Ohm's Law:

E = IR

wherce: E is the preset voltage (set as directed in 2-2)
I is the preset current (set as directed in 2-4)
R is the external load resistance

For example: If R is sufficiently large in value so that at the presct
valuce of B a current lower than the preset value of I will flow, the
power supply will function as a constant voltage source. If R is suf-
ficlently small in value so that at the preset valuc of B a current
cqual to or greater than the preset value of I can flow, the power sup-
ply will function as & constent current source to maintain the preset
value of T and E will vary accordingly with the load resistance. The
power supply will automatically switch back and forth to either mode
depending upon the lcad resistance.

Z2-{. PARALLEL OPERATION
a. On power supply No. 1, rotate the VOLTAGE controls fully
723 2-3
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clockwise, Connect a short circuit across the DC output
terminals. Set the meter switch to A and the AC ON switch
to on. Adjust the CURRENT control until the meter indicates
1.5 ampercs.

b. Set the meter switch to V., Disconnect the short circuit
from the output terminals. Adjust the VOLTAGE controls until the
meter indicates the desired output voltage.

c. Repeat a and b for power supply No. 2. Connect the positive
output terminal of No. 1 supply through a 50 MA meter to the positive
terminal of No. 2 supply. Connect the two negative terminals with
heavy gauge wire.

d. Adjust the voltage control on power supply No. 2 until the
milliemmeter indicates zero.

e¢. Disconnect the milliammeter and connect the positive terminals.
The load may now be connected,

f. To limit the current to less than 3 amperes, the CURRENT
controls should be set so that the sum of the two short circuit cur-~
rents is equal to the maximum desired load current. It 1s not necessary
to set the supplies to share the load current egually.

g. Note that the supplies do not share the load current equally

for all values of load resistance. One supply may be in the current
limiting mode, the other will provide the voltage regulation.

723 24



APPENDIX

1. INTRODUCTION

This appendix contains an electrical parts list, schematic diagran,
parts location diagram and equipment warranty.

2. BLECTRICAL PARTS LIST

A1l electrical and electronic parts are listed in the sequence
of their circuit numbers, as shown on the schematic diagram. A
brief description of each part is given, followed by the code number
of the manufacturer and his part number. All manufacturers' code
numbers are taken from Cataloging Handbooks H4-1 and HL-2, Federal
Supply Code for Manufacturers. These handbooks are available through
Federal Agencies. They may also be ordered directly from the Super-
intendent of Documents, U. S. Government Printing Office, Washington,
D. C. 20402, '

We recommend that all parts having the code number 98095 be
ordered directly from Power Designs Inc. The commercial eguivalents
of these parts have either wide parameter tolerances or reguire
special factory inspection or modification before they are suitable
for use in the power supply.

fr

All components used in the power supply or supplied as replace-
ments are carefully inspected at the factory. Inspections are per-
formed on 2 100% basis or at AQL levels in accordance with Military
Specification MIL-Q-9858 under which Power Designs Inc. hag been
gualified,

]

A1) semiconductors are inspected on a 100% basis. They are
inspected not only for opcrating parameters, but also for critical
characteristicg related to relicbility and predictable life expectancy.
wome of thesc characteristics are observed when the device is taken
oeyond its normal operating regions. These test techniques have been
developed under a Y"predicitable-reliability" program in operation
at Power Designs Inc. for the past ten years. Under this program,
guality-control procedurcs are constantly revalueted and updated as
new advances arce made in solid-state technology and additional ex-
perience 13 gleaned from ficld history.

Semiconductor manufacturers are constantly modifying their
products. Complete lines are frequently discontinued to be replaced
by devices having improved gain, operating voltage levels, and
freguency responsc. The high-gain, closcd-loop DC amplifiers used
in regulator circuits arce particularly sensitive to slight changes
in these parameters. Commercial or military "eguivelent" transistors
used as replacements may affect the power supply performance. Com-~
pliance with the original specifications can be assured if recplace-
ment semiconductors are ordered from the factory.



A1l replacement semiconductors are processed and stocked at
the factory to insure complete interchangeability with the devices
in the original eguipment. To insure that proper replacements
are provided, the original dovices are coded with a Power Designs
Inc. part number as follows:

1S 696 A

Semiconductor Power Designs Inc. Suffix identifying
manufacturert's type special parameters
code

When ordering replacements, plcase identify the device as
completely as possible, listing the model and serial number if
available,

In some cases, the replacement part received may have a differ-
ent part number from that given in the Electrical Parts List. This
can be due to several factors:

a. A different prefix indicates that Power Designs Inc. is
using a different vendor source. The operating characteristics of
the devices arc identical.

b. A complectely different part number indicates:

1. The original vendor discontinued manufacture of the
item or could no longer monufacture it to the original
specifications.

2. A better device for use in the particular circuit has
been substituted.

3. Tighter controls for interchangeability have provided
greater assurance of improved reliability with the
new replacement,
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BLECTRICAL PARTS LIST

NOTE: When replacing semiconductors or investigating their part num-
bers, note the information in paragraph 2 above.

Circuit Mfr Code Part
Number Description Number Number
o Capacitor, ceramic disc, 0.01 uf, 1 kvde 98095 CC-13-10
c2 Capacitor, electrolytic, 4300 uf, 40 vdc 98095 CE-73-.4
C3 Capacitor, electrolytic, 20 uf, 100 vdc 98095 CE-103-1
C4,%*C5 Capacitor, plastic film, 0.1 uf, 200 vdc 98095 CP-~17-2
*C6 Capacitor, ceramic, 330 pf, 500 wvdc 98095 CC-26-5

Cc7 Capacitor, elecctrolytic, 8 uf, 100 vdc 98095 (E-42-1

c8 Capacitor, clectrolytic, 50 uf, 50 vdc 98095 CE~75-.5
C9 Capacitor, clectrolytic, 2000 uf, 25 vdc 98095 CE~T4-.25
¢10,C11 Capacitor, clectrolytic, 8 uf, 25 vdc 98095 CE-21-.25
*C12 Capacitor, plastic film, 0.0033 uf, 200 vdc 98095 (P-18-2
ci4a Capacitor, plastic film, 0.01 uf, 200 vde 98095 (CP-16-2
c15 Capacitor, electrolytic, 50 uf, 50 vdc .98095 CE-75-.5
c16e Capacitor, ceramic disc, 0.01 uf, 1 kvdc 98095 CC-13-10 .
c1y Capacitor, plastic film, 0.01 uf, 200 vdc 98095 (P-16-2
CR1,CR2 Diode, silicon 98095 ST241
CR3,CR4 Diode, silicon 98095 GI44

CR5 Diode, silicon 38095 D10

CR6 Diode, sgilicon, zener 98095 CD410

CR7 Diode, silicon, zener 98095 CD310

CR8 thru CR11 Diode, gilicon 98095 D10

CR12 Dicde, silicon, zener 98095 WZ734B
CR13 Diode, silicon 98095 ST241

CR14 Diode, silicon 98095 D10

1 Fuse, "Slo-Blo," 3/4 amperec 71400 MDL3/4

F2 Fuse, "3lo-Blo," 2 amperes 71400 MDL2

73 Fuse, "3lo-Blo," 3/4 ampere 71400 MDL3/4

I1 Pilot light assembly 98095 PLA-3

i Meter, dual, 0-25 v/0-1.5 amp. 98095 MVA-99
Q1,02 Transistor, silicon, NPN 98095 RC1700

Q3 Transistor, silicon, NPN 98085 2N2270

Q4 Transistor, silicon, NPN 98095 1182270/U
Q5 Transistor, silicon, PNP 98095 MS1028%

06 Transistor, silicon, NPN 98095 1M152270/U
Q7 Transistor, silicon, PNP 98095 MS10284
Q8,09 Transistor, silicon, NPN 98095 007 /U
Q10 Transistor, silicon, PNP 98095 Mégoﬁéﬁ
R1, R2 Resistor, wirewound, 12.5 ohms, 5%, 45 w 98095 RWF-125-P3
R3 Resistor, composition, 3.9 k ohms, 10%, 1w 01127 GB3921

R4 Resistor, composition, 56 ohms, 10%, % w 01121 BB5601

R5 Resistor, wirewound, 200 ohms, 5%, 5 w 98095 RW-201-3DA
R6 Resistor, wirewound, 100 ohms, 5%, 5 w 98095 RW-101-3DA
R7 Resistor, composition, 150 ohms, 10%, & w 01121 EB1511

R8 Resistor, wircwound, 1 ohm, 5%, 7 w 98095 RW-010-3RA
R9 Resistor, variable, wirewound, 200 ohms, 10%, 14w 98095 RWT-201-C4
*R10 Resistor, composition, 56 ohms, 10%, % w 01121 EB5601

*Stabilization networks.

723
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Circuit Mfr Code Part
Number Description Numbexr Number
R Resistor, composition, 150 ohms, 10%, %+ w 011271 EB1511

R13 Resistor, variable, wirewound,?200 ohms,10%,3 w 98095 RWV-201K4.68
R14 Resistor, composition, 820 ohms, 10%, % w 01121 EB8211
R15,R16 Resistor, composition, 2.7 k ohms, 10%, & w 01121 EB2721

R17 Resistor, composition, 1.5 k ohms, 107, +w 01121 EB1521

R18 Resistor,variable,wircwound, 500 ohmu,TO%,T% w 98095 RWT-501-
R19 Resis tor, \mnos1tlﬂn, 1 k ohm, 10%, + w 01121 EB1021

R20 Resistor, composi‘tion, 1 megohm, 10%, % 01121 EB1051
*R21 R@sistor, composition, 1 k ohm, 10%, + w 01121 EB1021

R22 Resistor, composition, 2.2 k chms, 10%, % w 01121 EB2221

k23 Resistor, composition, 150 ohms, 10%, # 01121 EB1511

R24 Resistor,variable,wirewound, 500 ohms,.07 1% 98095 RWT-501-C4
R25 Resistor, VLTCWOUEG, 2k ohm , 5%, 5w 98095 RW-202-3DA
R26 Resistor, composition, 560 k ohms, 10%, & w 01121 EBS5641

R27 Resistor, wvar. wzzewound ,dual Concentrlos 98085 RWVT-5802

4 k ohms, 57 4wy 100 ohms, 10%, 4 w

R28 Resistor, composition, 10 megohms,1o%, 01121 EB1061

k29 Resistor, composition, 270 chms, 10%, 2 01121 HB2711

R30 Resistor, composition, 56 ohnms, TOf, 5w 01121 EB5601

R31 Resistor, composition, 270 k ohms, 10%, 2 w 01121 EB2741

R32 Resistor, composition, 220 ohms %, % W 01121 EB2211

R33 Resistor, composition, 1 k ohm, 10?, tw 01121 EB1021

R34 Resistor, wirewound, 700 ohms, 5%, 5 w 98095 RW-701-3DA
R35 Resistor, wirewound, 500 ohms, 5%, 5 w 98095 RW-501-3DA
R36 R@Sistor, composition, 560 ohms, TO%, tw 01121 EB5611

R37 Registor yprecision,metal film,24.9 k ohms ,O° 5%2w98095 RW-2492-60)
k38 Resistor,wirewound,variable,50 ohms,10%,1+ w 98095 RWT-500-C4
R39 Resistor, meter shunt 98085 RWF-00067
R4AO Resistor, composition, 5.6 ohms, 10%, 1 w 01121 GB56GO
*R4 Res 10tor, composition, 150 ohms, 10%, & w 01121 EB1511
R42,R43 Resistor, composition, value determined at 01121 Type EB

finael Tactory calibration

ST Switch, toggle, SPST 98095 ST-5

S2 Switch, toggle, DPDT 98095 ST-16

1 Transformer, power 98095 TTM~45
*Stabilization networks. Values indicated are design centers,

CODE LIST OF MANUFACTURERS

Code Number Manufacturer Address

01121 Allen-Bradley Company Milwaukee, Wisconsin
71400 Buusm“n Menufacturing Div. St. Louis, Missouri

98095 Power Designs Inc. Westbury, New York
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