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WARRANTY

LeCROY RESEARCH SYSTEMS CORP. warrants each instrument it
manufactures to be free from defects in material and workmanship under
normal use and service for the period of 1-year from date of purchase.
. Custom monolithics and hybrids sold separately and all spare or
replacement parts are warranted for 90-days. This warranty extends only
to the original purchaser., This warranty shall not apply to fuses,
disposable batteries or any product or parts which have been subject to
misuse, neglect, accident or abnormal conditions of operations.

In the event of failure of a product covered by this warranty, LeCroy
will repair and calibrate an instrument returned to the factory or an
authorized service facility within 1 year of the original purchase; provided
the warrantor's examination discloses to its satisfaction that -the product
was defective. The warrantor may, at its option, replace the product in
lieu of repair. With regard to any instrument returned within one year of
the original purchase, said repairs or replacement will be made without
charge. If the failure has been caused by misuse, neglect, accident or
abnormal conditions or operations, repairs will be billed at a nominal cost.

In such case, an estimate will be submitted before work is started, if
requested,

The foregoing warranty is in lieu of all other warranties, express or
implied, including but not limited to any implied warranty of
merchantability, fitness or adequacy for any particular purpose or use.
LeCroy Research Systems Corp.,, shall not be liable for any special,
incidental or consequential damages, whether in contract, tort or
otherwise, -

IF ANY FAILURE OCCURS, notify LeCroy Research Systems Corp., or the
nearest service facility, giving full details of the difficulty, and include
the Model number, serial number, and FAN (Final Assembly Number) or
ECO (Engineering Change Order) number. On receipt of this information,
service data or shipping instructions will be forwarded to you. On receipt
of the shipping instructions, forward the instrument, transportation prepaid.
A Return Authorization mumber will be given as part of shipping
instructions. Marking this RA number on the outside of the package will
insure that it goes directly to the proper department within LeCroy.
Repairs will be made at the service facility and the instrument returned,
transportation prepaid.

ALL SHIPMENTS OF LeCROY INSTRUMENTS FOR REPAIR OR
ADJUSTMENT should be made via Air Freight or "Best Way" prepaid. The
instrument should be shipped in the original packing carton; or if it is not
available, use any suitable container that is rigid and of adequate size.
If a substitute container is used, the instrument should be wrapped in
paper and surrounded with at least four inches of excelsior or similar
shock-absorbing material.
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IN EVENT OF DAMAGE IN SHIPMENT to original purchaser the
instrument should be thoroughly imspected immediately upon original
delivery to purchaser. All material in the container should be checked
against the enclosed packing list. The mamufacturer will not be
responsible for shortages against the packing sheet unless notified
immediately. If the instrument is damaged in any way, a claim should be
filed with the carrier immediately. To obtain a quotation to repair
ghipmen)t damage, contact the LeCroy factory or the nearest service
acility). :

DOCUMENTATION DISCREPANCIES OR OMISSIONS. LeCroy Research
Systems is committed to providing unique, reliable, state-of-the-art
instrumentation in the field of high-speed data acquisition and processing.
Because of this commitment, the Engineering Department at LeCroy is
continually refining and improving the performance of products. While the
actual physical modifications or changes necessary to improve a model's
operation can be implemented quite rapidly, the corrected documentation
associated with the unit usually requires more time to produce.
Consequently, this manual may not agree in every detail with the
accompanying unit. There may be small discrepancies that were brought
about by customer-prompted engineering changes or by changes determined
during calibration in our Test Department. These differences usually are
changes in the values of components for the purposes of pulse shape,
timing, offset, ete., and only rarely include minor logic changes. Where
any such inconsistencies exist, please be assured that the unit is correct
and incorporates the most up-to-date ecircuitry. Whenever original
discrepancies exist, fully updated documentation should be available upon
your request within a month after your receipt of the unit.

ANY APPLICATION OR USE QUESTIONS, which will enhance your use of
this instrument will be happily answered by a member of our Engineering
Services Department, telephone 914-425-2000 or your local distributor.
You may address any corré¢spondence to:

LeCroy Research Systems Corp., 700 S. Main Street,

Spring Valley, New York 10977, ATTN: Engineering Services Dept. or
LeCroy Research Systems Corp., 14800 Central S.E,,

Albuquerque, New Mexico 87123

European Customers can contact:

LeCroy Research Systems Ltd. LeCroy Research Systems SA
Elms Court Rue Cardinal-Journet 27 .
Botley 1217 Meyrin 1-Geneva

Oxford OX9 2LP England ' Switzerland

LeCroy Research Sys. S.a.r.d. LeCroy Research Systems GmbH
Avenue Du Parana Treitschkestrasse 3

Z.A. De Courtaboeuf Postfach 10 37 67

F-91940 Les Ulis, France 69 Heidelberg
. West Germany
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ATTENTION

SEE POCKET IN BACK OF MANUAL FOR SCHEMATICS,
PARTS LIST AND ADDITIONAL ADDENDA WITH ANY
CHANGES TO MANUAL,

NIM MODULES SHOULD NOT BE INSERTED OR REMOVED
WHILE POWER IS ON. DAMAGE MAY BE CAUSED BY
MOMEMTARY MISALIGNMENT OF CONTACTS.

ATTENTION
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1.1

SECTION 1
SPECIFICATIONS
Introduction

Model 1002A NIM Power Supply provides 12 volts at 6 amperes, 16
volts at 10 amperes, and +24 volts at 2 amperes for use by modules
plugged into the 1403 NIM crate. Total power capability is 200
watts, which is available for any combination of the 6 voltage
outputs,

These NIM Power Supplies are implemented using three regulator
boards: the +24 volt board, the +I2 volt board, and the 36 volt
board. The regulators are independent - i.e., no output voltage is a
function of the condition of any other output voltage.

All voltages incorporate overcurrent protection and no damage to the
supply will result in the event of a continuous short ecireuit
condition. A thermal warning and thermal cut-off switch is provided
to protect the power supply should the internal temperature exceed
safe limits. Overvoltage protection is also provided for all six
outputs. Note that the NIM specification states that the voltage
limiting ecircuits should prevent the 6, 12 and 24 volt outputs from
exceeding 7.5, 24 and 48 volts respectively. The 1002A has been
designed to meet or exceed these specifications by providing over
voltage crowbars which are set to operate before the outputs pass
7.5, 16 and 33 volts.

LED indicators for each output are located on the regulator board.
The LED's are lighted when the output voltage is present. Lights on
the front panel of the 1403 indicate "Power On" and "Over
Temperature" conditions, Test points for each voltage are also
available on the 1403 front panel.



LeCroy
Model 1403 High Power NIM Chassis
Model 1002A Super NIM Supply

* 200 W maximum power output R R I R —— " s s s a a
* Bus bar power distribution

* 1 mV rms ripple

* Thermal protection

¢ Short circuit proot

* Overvoltage protection on ail supplies
¢ Heavy duty chassis

L I LI EEEEE

Model 1403 NIM Chassis

Modern experiments place ever increasing demands on the power capabilities of the NIM chassis. The LeCroy
Modet! 1403 is a high power NIM chassis utilizing the LeCroy Mode! 1002A Super NIM Supply. The package provides
high current versions of all voltages specified by the NiM standard: +6V, 12V and +24 V. The Model 1002A can
supply up to 200 W in contrast to the 96 W specified by the NIM standard. Over voltage protection has been provided
for all six supplies at levels which meet or exceed NIM standards.

The heavy duty NIM chassis employs cast metal rails, an improved mounting for the power supply, and printed power
buses for distribution of all six supply voltages and ground. This minimizes resistive drops in the chassis which could
lead to rate effects in analog circuits. Front panel test points are provided to monitor all six voltages.

Cool reliable operation of the Model 1002A power supply is assured by forced air cooling, integral to the unit. In the
event of an over temperature condition, the supply shuts down. A warning of over temperature conditions is indicated
by a pilotlight on the front panel of the NIM chassis which is illuminated when the operating temperature comes within
30° F of the shut down point. : .

Model 1002A Supply

Copyright ©September, 1983 by LeCroy Research Systems_ Corporation ’ﬂﬂova tOfS lﬂ Instrumen tation

LeCROY RESEARCH SYSTEMS CORPORATION ¢ 700 SOUTH MAIN STREET * SPRING VALLEY, N.Y. 10977
TWX: 710-577.2832 CABLE: LERESCO TELEPHONE: (914) 425-2000



SPECIFICATIONS

MODEL 1403 HIGH POWER NIM CHASSIS

OUTPUTS
Maximum Power:
Maximum Current:

PERFORMANCE
Ripple:
Regulation:

Temperature Coefficient:

Long Term Stability:
Response Time:

GENERAL

Over Current Protection:
Qver Voltage Protection:

Thermal Protection:

.QOperating Range:
Input Voltage:

MODEL 1002A SUPER NIM SUPPLY

200 W total of £6V, £12V, +24 V and 115 VAC.
WA, + 6V :
10A, -6V
6A, +12V
6A, ~12V
2A, +24V
2A, 24V
1A, 15 VAC

250 uV rms (10 KHz bandwidth), 3 mV, peak-to-peak (50 MHz bandwidth).

+(0.01% +05 mV) line or load (measured at the voltage sense leads).

<100 ppm/°C.

<0.1 %/24 hours at constant load temperature. Measured after 1 hour warm-up.
Settles to within 0.1% of finai value in less than 50 usec for 10% to 50% load
change. :

Protected against overload by current limit circuit; short circuit proof.

The 6, 12 and 24 volt supplies will not exceed 7.5, 16 or 33 volts (respectively) for
longer than 100 msec.

Therma! sensor in‘Model 1002A shuts down supply in the event of thermal
overload. Front panel thermal overload light indicates warning of an over
temperature condition. Warning light operates at 210° +10° F. Shutdown occurs
at 240 +10° F,

5°C to 60°C. Derate output current 2%;/°C from 50°C to 60°C.

115/230 VAC + 12%.

47 to 65 Hz,

SPECIFICATIONS SUBJECT TO CHANGE



2.1

211

2.1.2

)

SECTION 2
OPERATING INSTRUCTIONS
Installation

After removing the Model 1002A or 1403 from its package, it is
ready for use. No electrical or mechanical adjustments are
necessary. A parts list and assembly drawing of the 1403 are in the
back of this manual, The remainder of the manual is devoted to
operation of the 1002A power supply.

Electrical

The NIM Power Supply is furnished with a bin interface connector
which mates with the NIM Bin Connector. This connection cdn be
made before the power supply is mechanically mounted on the bin
The connectors can be reached by removing the power supply top
cover. A keying plug -is inserted in position 23 of the connector
which mates with the NIM bin, If the bin is also keyed, then the
user should remove one plug in order for the connectors to mate
properly.

Mechanical

Captive hardware located at either end of the unit permit the power
supply to be mounted at the rear of the Nueclear Instrument Module
Bin. .

Overvoltage Protection

The overvoltage circuits will normally be activated by connecting or
disconnecting loads when the power supply is "ON".  Although no
damage will result to the power supply, one of the 'crowbar' SCR's
will. short circuit its supply and it will be necessary to turn the AC

power "OFF" for approximately 10 seconds to reset the overvoltage
circuits. '

Connecting D.C. power and the inserting and removal of modules from
the Bin should be done only when the AC Power Switch is "OFF",

The overvoitage protective ecircuits include an SCR which will
activate before the voltages exceed the specified crowbar points.
The SCR's protect the circuitry to which power is being supplied from

excessive voltage due to power supply failure, wiring error, or high
voltage transients.,

If the SCR or 'crowbar' is activeted because of power supply failure,

and the current limiting circuitry is inoperative, excessive current
will be drawn through the SCR and the A.C. fuse will blow.

2-1



2.4

2.5

Overload and Short Circuit Protection

Overload protection is provided by a current limiting eircuit which
operates when the current exceeds the normal rating of the supply.
The current limiting circuit has a foldback characteristic which
causes the current limit to be reduced when the output is shorted.
The initial value for current limit is approximately 12 amps for the
+6 volt power supplies, 7.5 amps for the *12 volt power supplies and
3 amps for the +24 volt power supplies.

Voltage Adjustment

Voltage adjustment potentiometers are located under the top cover to
permit a minimum adjustment of +5% of the supply's nominal value.

Power supply regulation and ripple voltages should be measured at the
voltage sense leads available at the power supply connector.

Thermal Overload

Two thermostats are mounted on the power transistor heat sink to
protect the NIM Power Supply against thermal over-load. The
warning thermostat will close at 200+80F and the breaker thermostat
will open at 250+60F., The warning thermostat is used to indicate
the thermal condition and if not corrected the breaker thermostat
will disconnect the A.C. input power to the NIM Power Supply.

22



3.1

SECTION 3
TECHNICAL DESCRIPTION
General Prineiples of Operation

The schematic diagram (see rear pocket of menual) shows the
interconnections between the NIM Bin and NIM Power Supply Model
1002A. In addition, interconnections between the power input, the
transformer, rectifier, filters and regulator ecircuitry are shown. The
AC input is fed via a three wire AC cord, through two slow blow
fuses, F1 and F2. A capacitor C1 wired to the AC fuses is used to
reduce high frequency transients that might be fed via external
equipment through the power line. :

Transformer T1 is used to provide power for all six power supplies.
In each case, a full wave rectifier is used with filtering which
provides a maximum of 10% ripple at the input to the power
transistors and regulator circuits, The rectifier for the +24 volt
supply is an epoxy bridge assembly and is located on the Tegulator
printed ecireuit board. The filter capacitors used for each power
supply are mounted on the regulator board, with its associated
regulating circuitry. The 16 and #12 volt bridge rectifiers, capacitors
C2 and C3, and C6 and C7 are located on the main chasis. The
unregulated DC volteges available from C2+ and C3- are fed to the
16 volt regulator board PC1 and the associated power transistors,

All power transistors - Q3, Q4, Q5, Q6, Q7, and Q8 - are mounted on
the heat sink at the rear of the power supply. The current passing
through each of these power transistors is fed via a current sensing
resistor also located on the heat sink. The information from the
power ftransistor and current sensing resistors is fed to the individual
regulator boards for appropriate control of the output voltage and
current limit conditions.

The current lmiting ecircuit provided in each of the regulators is of
the foldback type. These ecircuits will limit at currents in excess of
the nominal current rating of the supply and then foldback and reduce
the amount of current drawn. There will be & further reduction in
the current limiting if the power supply is short circuited. The power
Supply can operate indefinitely under short eireuit conditions.

As shown in the system schematic diagram (1002-04), both 12 and 24
volt boards must be installed in the equipment to obtain voltage from
either the 24 volt or the 12 volt ecireuits, The return power lines are
interconnected through both boards and then to the output connector.
Also, the return sense lines are interconnected through both boards and
then to the output connector. Therefore, both J8 and J9 must be
connected to the PC boards to obtain appropriate operation of either
regulator. These connectors are located on the side of the PC boards
away from the power transformer. Connectors J5 and J6 need not be
engaged unless the particular power output is required - that is, J5
should be engaged if 12 wvolt output is required and J6 should be

1



3.2

engaged if the +24 volt output is required. +6 volts can be obtained
by installing PC1 and connecting J4 and J7. -

+24 Volt Regulator - Diagram 1002-02

The +24 volt regulator consists of Ul and Q2 which provide
approximately 90 db of gain and buffering to the power transistor
located on the heat sink. The output of Ul is taken from Pin 6 and
fed via a 12 volt zener diode to Q2 which is an emitter follower used
to provide buffering to the power transistor. The diode CRS permits
current to be fed to the Ul in only one direction.

Q3 is used & current source to provide current to emitter follower Q2
and the power transistor. Diode CR1 acts as a regulator and permits
approximately 0.7 volts to exist across resistor R3. Since the voltage
at the input diode CR1 and the voltage at the base of Q3 contain
approximately the same amount of ripple, the average difference
between these voltages, will be essentially zero and therefore the
current provided by Q3 will be relatively stable.

The reference voltages supplied to the regulator are nerated by
zener VR2 which is chosen for its low temperature coefficient. The
voltage at Pin 2 of integrated circuit Ul will be approximately 18
volts, and the voltage at Pin 3 will also be 18 volts. Voltage divider
RIS, R19, and R17 will provide 18 Volts at Pin 3 when the output is
at +24 volts. Potentiometer RI9 permits adjustment of the output
voltage of approximately 3.0 volts. Since the inputs to the buffer
stage Q2 will be at a level of approximately +26.5 volts and zener
VR1 is a 12 volt zener, the output voltage at Pin 6 of Ul will be at
14.5 volts at full load.

The current limit circuitry is activated by voltage developed by the
current sensing transistor Q5 which turns on when the voltage across
the current sensing resistor exceeds 15 volts, When this current
exceeds 1.56 amps, Q5 turns on and sinks the current provided by the
current source Q3. As less current is provided to the buffer Q2, the
output voltage reduces. This voltage is fed across the voltage divider
- R42 and R12 - in such a way as to reduce the cut-off bias supplied
to the base of Q5. The current limit point therefore reduces and the
current drawn by the supply is reduced. If the output is shorted, the
voltage across R42 and R12 is further reduced, and the current limit
folds back.

Diode CR7 is used to eliminate the possibility of reverse voltages
damsging the power transistor and buffer transistor. This diode will
provide a low impedance path for negative voltages applied to the +24
volt power supply.

All comments made previously apply to the -24 volt supply, except
that the NPN transistors become PNP transistors. For example, the
current sensing transistor Qi2 is now PNP, whereas it was an NPN
transistor in the +24 volt supply and the current source, Q9, is an
NPN transistor in the =24 volt supply, whereas it was a PNP
transistor in the +24 volt supply. In addition, the buffer transistor is
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3.4

operated as an inverter, since the power transistor which it drives is
also operated as an inverter. The combination of transistor Ql0 and
its power transistor can be considered to be a unity gain zero degree
phase shift amplifier.

Diode CRI0 is used to provide an additional 0.7 volts bias for the
current limit transistor Q12. CRI10 provides a voltage similar to that
provided by the base emitter connection of the power transistor in the
+24 volt supply. Capacitor Cl11 is used to reduce the impedance
across the diode at high frequencies and the 22 ohm resistor, R28 in
provides sufficient start-up current to eliminate look-out in the -24
volt power supply.

+12 Volt Regulator - Diagram 1002-01

The 112 volt regulator circuits are similar to those used in the +24
volt regulators. These regulators are independent of each other and
of the +24 volt outputs. Therefore they can be operated and current
limited Tndependently, The connections within the system, however,
between both regulator boards and the output connectors are such that
both regulators must be installed for proper operation of the regulator
cireuitry. The return sense and return connections are interconnected
via both regulators so that both J8 and J9 must be connected within
the system for proper operation.

+6 Volt Regulator - Diagram 1002-03

The +6 volt regulator operates independently of the + volt and +24
volt regulated outputs. The unregulated +24 volts - i.e., +35 volts is
used to supply the control voltages necessary to activate the
operational amplifier Ul and the reference zener VR3. The +35 volts
is appied to Q8 and its associated circuit to provide a constant
current of 15 milliamperes to VR2, R23, VR3, and R24, The anode of
VR2 is connected to +6s, and since VR2 is a 10 volt 2zener, the
voltage at Ul-7 relative to Ul-4 is normally 16 volts. VR3 provides
6.2 - volts referenced to +68. Since Ul-2 and U1l-3 must be at the
same voltage during normal operation, the voltage across R24 is 6.2
volts, Therefore, 2 milliamperes feeds R25 and R26, providing a 6 volt
output when R25 + R26 is 3000 ohms. The output at Ul-6 is
approximately +8 volts when 10 amperes is being drawn from the +6
volt supply.

When Q5 turns on, the current available from Q8 to VR2 is reduced,
causing the reference voltage of VR3 to decline and the output
voltage to be reduced. CRS provides a voltage drop which
compensates for the Base-Emitter voltage at Q5. Since R3 (see
1002-01-201), the current sense resistor, is 0.05 ohms, 12 amperes is
required to initiate the fold-back current limiting.

The overvoltage control circuit uses VR1 as the reference for
comparison with the +6 volts. The voltage at VR1 is 7.5 volts and
the voltage at Q4-Base is 6.7 volts. When the voltage at Q4-Emitter
(+6 volts) exceeds 7.2 volts, Q4 turns on, providing a positive voltage
at the SCR gate (Q2). When this voltage exceeds 1 volt, the SCR

33



fires, reducing the +8volt output to +1 volts, After the SCR fires,
the over-voltage condition must be removed and the AC power turned
off for at least 10 seconds to restore normal operation.

The -8 volt circuits are similar except that an additional inverter
stage, Q13, is necessary to activate the -6 volt SCR.

4
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4.2

SECTION 4
MAINTENANCE

Location of Parts

The parts list contained in the rear pocket of this manual has a list
of all electronic and-mechanical parts. Each subassembly has its own
parts list to facilitate identification. All parts may be ordered from
the factory using the nine digit LRS part number.

Adjustments

The only adjustments are those provided on the printed cireuit board
and consist of potentiometers used to adjust the voltage output of
each of the six supplies over a range of +5% about their normal
value,
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Reference Designation

R , resistor, potentiometer
Cc capacitor

CR diode

U , integrated circuit

Q transistor, SCR, FET
VR Zener

S switch

F fuse

B fan

TK thermostat

T transformer

DS lamp assembly

M meter

K relay

Component ILocation

Location designation will be '0' for Main Chassis,
'1' for the 12 volt regulator board, and '2' for the 24
volt regulator board, and '3' for the 6 volt regulator board.

Designation Description : Drawing No,
Jo} System Parts Location 1002 1002-00-001
LB 12 Volt Parts Location 1002-01-102
121 24 Volt Parts Location 1002-01=-102

'3t 6 Volt Parts Location 1002-01-302
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Reference
Designation

OPC1
OPC2
OPC3
OBl
ocl
ocz
oc3
oc4
ocs
océ
oc7
ocs
0co
OF1l, F2

OXFl, XF2
OP1

OBR1

OBR2

OR1l, R2
oQl, Q2
OT1

OTK1
OTK2
0Q3, Q4
o0Q35, Q6
OPG15

o7, Q8
OR3, R4
ORS, R6
OR7, R8
OR9, R10
1PC
1BR1
1DS1
1DS2
1U1l

1U2

1C1

1C2

1C3

1C4

1C5

1C6

1C7

1C8

1C9
1C10
1C11

Fuseholder,

Parts List {continued)

Description

Power Module 6V/10A

Power Module 12V/2A

Power Module 24V/1A
Fan

Cap, 0.04UF, 600V

Cap, 20,000 UF, 15V

S/A c2

Cap, 33UF, 10V

S/A C4a

Cap, 5000 UF, 30V

S/A C6

S/A C1

S/A Cl

Fuse,. 3AG, 5 amp,
slo/blo

3AG

Line Corxrd

Bridge Rectifierx

S/A BR1

Res, 200 Ohm, 1W, 5%

SCR

Power Transformer

Thermal Switch, N.C,

Thermal Switch, N.O.

Transistor

Transistor

Conn Recept 10 Contact

Transistor

Res, 0.05 Ohm, 10W
Res, 0.1 Ohm, 5W
Res, 0.50hm, 5W
Res, 1 Ohm, O.5W
P.C. Board 12V
Not Used

Lamp, LED

S/A 1DS1

Int Circuit

S/A 1U1

Cap, 3500 UF, 30V
S/A Cl1

Cap, 200 pfd

Not Used

Cap, 220UF, 16V
S/A C3

Not Used

Not Used

S/A C5

Cap, 0.04 ufd, 600V
Cap, 0.1 UF, 50V

Location

ololojoRsNoNoRoNoRoNuNaNe)

00

CQQCO

1D1
1A1
1Bl
1Al
1A2
1C1
1cz2
1Al

1Bl
1A2

1B2
iD1
1D2

Ref. No. and/or Man.

BLP 1002/6
BLP 1002/12
BLP 1002/24
Pamotor 8500C
CRL DD403

Sprague 602D203G0O30BM2A

1EC-TAD33TD10O

Sprague 36DX502G030AM2A

1012H~ 313003
Littlefuse 313005
Little fuse 342002
Belden 17239
Solitron J775-2

RC32GF201J

RCA S6210A

BLP 1002TID

BLP 1001-901-401-1
BLP 1001-01-401-2
RCA 2N3772

RCA 2N3055
Amphenol - 1
MS3102A-18-1S
RCA 2N3771

RCD 170

IRC PWS

IRC PW5

BLP 1002-01-301
Dialight 521-9214
TI SN72741P
Sangamo 057

DD201

Capar CRE 220-16

CRL. 403
DISC
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Parts List (continued)

Reference

Designation Description Location Ref. No. and/or Man.
1CRL Diode 1A2 1N914

1CR2 S/A CR1 1A2 i

1CR3 Diode 1D1 1N4004
1CR4 Not Used

1CRS S/A CR1 1Bl

1CR6 Not Used :

1CR7 S/A CR3 : 1Bl

1CR8 S/A CR1 1D2

1CR9 S/A CR1 1c2

1CR10 S/A CR3 1D2

1CR11 S/A CR3 : 1D2

1CR12 S/A CR1 1B2

1CR13 S/A CR3 1B2

101 Transistor, Not Used

102 Transistor 1A2 2N5321

103 Transistor 1Al 2N2907

104 Not Used

105 Transistor 1Bl 2N2222

106 Not Used

107 Not Used

108 Not Used

1Q9 S/A Q5 1c2

1Q10 Transistor 1c2 2N4036
iQll Not Used

1012 S/A Q3 1Cc2

1013 Not Used

1014 Not Used

1R1 Resistor, Not Used

1R2 Res, Not Used

1R3 Res, 100 Ohm, %W, %% 1A2 RCO7GF101J
1R4 Not Used

1R5 Not Used

1R6 Res, S/A R3 1B2"

1R7 Res, 4.7K, YW, 5% 1AL = RCO7GF472J
1R8 ‘Not Used

1R9 Not Used

1R10 Not Used

1R11 S/A R3 1B2

1R12 Res, 3K, %W, 5% 1B1 RCO7GF302J
1R13 Not Used :
1R14 Not Used

1R15 - Res, 1K, 4W, 5% 1A1 RCO7GF102J
1R16 Res, 825, l1/8wW, 1% 1A1 RN60OC

1R17 Res, 2.00K, 1/8w, 1% 1A1 RN60C2001F
1R18 Res, 1.62K, i/sw, 1% 1Al RN60C1621F
1R19 Pot, 500 Ohm, LW, 20% 1A1 Beckman 72XR500

1R20 Res, 560 Ohm, %w, 5% 1Al RCO7GF561J3



Reference

Designation

1R21
1R22
1R23
1R24
1R25
1R26
1R27
1R28
1R29
1R30
1R31
1R32
1R33
1R34
1R35
1R36
1R37
1R38
1R39
1R40
1R41
1R42
1R43
1R44
1R45
1R46
1VR1
1VR2
1VR3
1VR4
1VR5
-LVR6

2PC
2BR1
2DS1
2DS2
2U1
2u2
2C1
2c2
2C3
2c4
2C5
2C6
2C7
2C8
2C9
2C10

Parts List (continued)

Description

Res, Not Used

Res, Not Used

Res, 1K, %W, 5%

S/A R3

Res, 47 Ohm, %W, 5%
S/A R7

S/A R3

Res, 22 Ohm, %W, 5%
Res, 470 Ohm, %W, 5%
Not Used

S/A R12

S/A R15

Not Used

Pot, S/A R19

Res, S/A R18

Res, S/A R17

Res, S/A R20

Not Used

Not Used

Res, S/A R23

Not Used

Res, S/A R29

Res, S/A R16

Res, 56 Ohm, %W, 5%
Res, S/A Ra4

Res, S/A R44

Zener Diode

Zener Diode

Zener Diode, Not Used

S/A VR1
Not Used
S/A VR2

P.C. Board 24 Volts
Bridge Rectifier
Lamp, LED

S/A DS1

Int Circuit

S/A Ul _
Cap, 1900 UF, 50V
Cap, S/A Cl~

Cap, 200pfd

Not Used

Cap, 100 UF, 35V
S/A C3

Not Used

Not Used

S/A C5

Cap, 0.04 ufd, 600V

Location

1Bl
1C2
1C2
1cz
1c2
-1D2
1cz

1cz
1A2

1Al
1A2
1A2
1A2

1B2

1Bl
1A2
1Al
1Al
1A2
1B1
1Al

1B2
1A2

2D1
2Al1
2Bl
2Al
2A2
2Cl
2C2
2A1

2Bl
2A2

2B2
2bh1

Ref. N. and/or Man.

RC20GF102J
RCO7GF470J

RCO7GF220J
RCO7GF470J

IN958B
IN821

BLP 1002-01-301
PCI Al38-2
Dialight 521-9214

- TI SN72741P

Sangamo 057
DD201

Capar CRE 100-35

CRL DD401



Reference

Designation

2C11
2CR1
2CR2
2CR3
2CR4
2CRS
2CR6
2CR7
2CRS8
2CR9
2CR10
2CR11
2CR12
2CR13
201
202
203
204
205
206
207
208
209
2010
2011
2012
2013
2Q14
2R1
2R2
2R3
2R4
2R5
2R6
2R7
2R8
2R9
2R10
2R11
2R12
2R13
2R14
2R15
2R16
2R17
2R18
2R19
2R20

Parts List (continued)

Description

Cap, 0.1 UF, 50V
Diode

S/A CR1

Diode

Not Used

S/A CR1

Not Used

S/A CR3

S/A CR1

S/A CR1

S/A CR3

S/A CR3

S/A CRL

S/A CR3.

Transistor, Not Used
Transistor
Transistor

Not Used

Transistor

Not Used

Not Used

Not Used

S/A Q5

Transistor

Not Used

S/A Q3

Not Used

Not Used

Res, Not Used

Not Used

Res, 150 Ohm, 4XW, 5%
Not Used

Res, 2.70hm, 4W, 5%
Res, 100 Ohm, %W, 5%
Res, 4.7 Ohm, 4W, 5%
Not Used

Not Used

Not Used

S/A R6

. Res, 6.8K, %W, 5%
. Not Used

Not Used

Res, 1K, LW, 5%

Res, 2.55K, 1/8w,. 1%
Res, 2.,00K, 1/8w, 1%
Res, 5.23K, 1/8w, 1%
Pot, 1K, %W, 20%
Res, 1.2K, LW, 5%

Location

2D2
2A2
. 2A2
2D1

2Bl

2Bl
2D2
2C2
2D2
2D2
2B2
2B2

2A2

2Bl

2C2
2C2

2C2

2B2
2B2
2A1

2B2
2Bl

2A1
2A1
2Al
2Al
2Al1
2Al

Ref. No. and/or Man,

DISC
1N914

1N4004

2N5321

2N2222

2N4036

RCO7GF151J

RCO7GF2R7J
RCO7GF101J
RCO7GF4727J

RCO7GF682J

RCO7GF102J
RN6QC2551F
RN60OCZ2001F
RN60OC5231F
Beckman 72XR1K
RCO7GF122J



Reference

Designation

2R21
2R22
2R23
2R24
2R25
2R26
2R27
2R28
2R29
2R30
2R31
2R32
2R33
2R34
2R35
2R36
2R37
2R38
2R39
2R40
2R41
2R42
2R43
2R44
2R45
2R46
2VR1
2VR2
2VR3
2VR4
2VR5
2VR6

3pPC
3Ds1
3Ds2
3Ul
302
3Cl1
3C2
3C3
3C4
3C5
3C6
3C7
3C8
3C9
3Clo

Parts List (continued)

Description

Res, Not Used

Not Used

Res, 2K, %W, 5%
S/A R3

Res, 47 Ohm, %W, 5%
S/A R7

S/A R6

Res, 220hm, %W, 5%
Res, 470 Ohm, %W, 5%
Not Used

S/A R12

S/A R15

Not Used

Pot, S/A R19

Res, S/A R18

Res, S/A R17

Res, S/A R20

Not Used

Not Used

Res, S/A R23

Not Used

Res, S/A R29

Res, S/A R16

Res, 56 Ohm, 4W, 5%
S/A R44

S/A R44

Zener Diode

Zener Diode

Not Used

S/A VR 1

Not Used

S/A VR2

PC Board 6 Volts
Lamp, LED

S/A 3DSl

Int Ckt 0.741 OP Amp
S/A 3U1

Cap, Not Used

Not Used

Not Used

Not Used

Cap, 0.1 UF, 50V
Cap, 0.01 UF, 50V
Cap, 10 UF, 50V
Cap, 470 UF, 1oV
Not Used ‘
S/A C6

Location

Ref. No. and/or Man.

2Bl
2C2
2C2
2C2
2C2
2D2
2C2

2C2

2A1
2A2
2A2
2A2

2B2

2Bl
2A2
2Al
2A2
2A2
2Bl
2A1

2B2

3Al
3A1
3Bl
3A2

3Cl
3Bl
3Al
3B2

RC20GF202J

RCO7GF220J
RCO7GF470J

RCO7GF560J

1IN963B
1N821

BLP 1002-01-302B
Dialight $21-9214

TI SN72741P

CRL CK104
CRL CK1l03
Capar CRE 10-50
Capax CRE 470-10



Reference

Designation

3C11
3c12
3C13
3C14
3CR1
3CR2
3CR3
3CR4
3CRS
'3CR6
3CR7
3CR8
3CR9
3CR10
3CR11
3CR12
301
302
303
304
305
306
307
308
309
3Q10
3011
3012
3013
3Q14
3Q15
3016
3Q17
3R1
3R2
3R3
3R4
3R5
3R6
3R7
3R8
3R9
3R10
3R11
3R12
3R13
3R14
3R15

Parts List (continued)

Description

Cap, S/A C7
S/A C8

S/A C5

Not Used
Diode, Not Used
Not Used

Not Used

Not Used
Diode

Diode

S/A CRS

S/A CR5

S/A CRS

S/A CRS

S/A CR5

S/A CR6
Transistor, Not Used
Transistor
Transistor
Transistor
Transistor
Transistor, Not Used
Not Used
Transistor
Not Used

Not Used

S/A Q3

S/A Q5

S/A Q4

S/A Q3

S/A Qa4

Not Used

Not Used

Res, Not Used
Not Used

" Not Used

Not Used

Res, 4.7K, YW, 5%
Res, 100 Ohm, 2W, 5%
Res, 1K, LW, 5%

Res, 8.2K, LW, 5%
Res, 39 Ohm, 4W, 5%
Res, 6.8K, 4W, 5%
Not Used

Res, 4.7K, YW, 5%
Not Used

S/A R11

Res, 300 Ohm, 4W, 5%

Location

3A2
3B2
3A2

3C2
3B2
3Cz2
3C2
3B2
3B2
3B2
3B2

3C2
3B2
3B2
3C2

3A2
3A2
3A2
3B2
3B2

3Bl
3B1
3Bl
3Bl
3Bl
3Cl

3Bl

3Ccz2

Ref., No. and/or Man.

IN914
IN400L

RCA 2N3055
RCA 2N5321
2N2907
2N2222

RCA 2N4036

RC20GF472J
RC42GF101J
RCO7GF1l02J
RCO7GF822J
RCO7GF390J
RCO7GF682J

RCO7GF472J

RCO7GF301J



Reference

Designation

3R16
3R17
3R18
3R19
3R20
3R21
3R22
3R23
3R24
3R25
3R26
3R27
3R28
3R29
3R30
3R31
3R32
3R33
3R34
3R35
3R36
3R37
3R38
3R39
3R40
3R4l
3R42
3R43
' 3R44
3R45
3R46
3R47
3R48
3R49
3R50
3R51
3R52
3RS3
3R54
3RS55
3R56
3R57
3VR1
3VR2
3VR3
3VR4
3VRS
3VR6

Parts List (continued)

Description

Res, S/A R11

Res, 470 Ohm, LW, 5%
Res, 10 Ohm, %W, 5%
S/A R12

Not Used

S/A R7

S/A R7

Res, 422 Ohm, 1/8W, 1%

Res, 3.16K, 1/8W, 1%

- Res, 2.74K, 1/8w, 1%
Pot, 500 Ohm, %W, 20%
Res, 100 Ohm, %W, 5%
Res, 220 Ohm, 4W, 5%
Res, 56 Ohm, 4W, 5%
Not Used

Res 68 Ohm, %W, 5%
S/A R6

S/A R17

S/A R7

S/A R9

S/A R8

S/A R15

Not Used
S/A R10

S/A R15

S/A R11

Not Used
S/A R12

S/A R7

S/A R17

S/A R18

S/A R12

Not Used
S/A R23

S/A R24

S/A R7

S/A R7

S/A R25

Pot, S/A R26
Res, S/A R27
Res, S/A R28
Res, S/A R29
Zener Diode
Zener Diode
Zener Diode
Zener Diode, S/A VR1
S/A VR2

S/A VR3

Location

3Bl
3C1
3Cl1

3A1
3Al1
3Al1
3Al1
3Al1
3Al
3B2
3Al
3Bl

3C2
3Bl
3B2
3A2
3B2
3A2 .
3A2

3B2
3C2
3A2

3A2
3A2
3B2
3C2
3A2

3A2
3A2
3A2
3A2
3A2
3Al1
3B2
3A1
3A2
3B1
3Al1
3Al1
3B2
3A2
3A2

Ref. No. and/or Man.

RCO7GF471J
RCO7GF100J

RN60C4220F
RNE6OC3161F
RN6OC2741F
Beckman 72XR500
RC20GF1l01y .
RCO7GF221J
RCO7GF560J

RC20GF680J

IN958E
IN961B
IN821
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Comrany Confidential Information: Unouthorized u

MODEL NO 1002h

ECON 1

---——-o-—-—---u—.—————-————.q-.——-.--.——-—-.——-—-n———-—-—-n_-—-——

LRS FART NO

841 X*2
841 %%2
861 X%2
861 %x%2
B61 %x%2
861 X%2

NOTE?
NOTE?
NOTE?
NOTE:? -
NOTE?
NOTE:
NOTE?
NOTE ¢
NOTE?
NOTE?
NOTE
NOTE!
NOTE?
NOTE?
NOTE?

000

X%l
xx2
%3
L3 )
& 4
4]

VOIS G R

DESCRIPTION

COMFLETED BOARD 1002-1
COMPLETED' BOARD 1002-2
COMFLETED EBOARD 1002-3
FWR SUPFLY SUBASSY 1002-4
COMPLETED EROARD 1002-5
COMFLETEDR BOARE 1002-6

FOWER SUPPLY

711002013 (1)
711002013(1)
711002022 (1)

701002008 (1)
701002008(1)

FRINTED

FL$1002~1
FL:11002-2
FL:1002-3
FL:1002=4
FL:1002-5
FL:1002-4

5@ or disclosure ig rrohibited,

18-Aprr-83:
REV DATE 18-Arr-83
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Companu Confidential Intormastiont Unaeuthorized use or disclosure is rrohibited,

- MODEL RO 1002-1

ECON 1003
MECN b

O o s

LRS PART RO

102
102
142
147
118
141
1461
161
161
161
141
1461
141
141
141
1461
141
148
148
148
180
208
230
235
240
240
205
206
270
270
273
275
100
00
0S5
Uil
%460
u80
N94
711

335
44
724
435
2867
335
335
345
335
333
3T
X3
235
335
335
I35
AN
251
451
651
A87
X1
110
£10
113
423
*30
¥10
110
150
110
150
x10
120
£70
100
632
632
120
xe2

104
201
335
221
52
101
102
122
220
470
471
A72
540
a1
562
622
102
113
3HG
A2
503
kX1
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A%
821
958
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X3
321
*%1
*35
XKE
KK2
%3
211
X4
rE1
X1
%13

NOTE ¢
NOTEF.}
NOTE ¢
NOTE
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CAL ALUM METAL CAN 3500UF
RFS CARRBON FILM 100 OHMS
RES CARBON FILM K
RES CARBON FILM 1.2 K
RES CARRBRON FILM 22 (HHMS
RES CARRON ¥ XL A7 OHMS
RES CARRON FILM  A70 OHWMS
RES CARRON FILM 4.7 K
RES CARBON FXILHK Vié OHMS
RES CARRON FILM %40 (HMS
RES CARRON FIXLNM Beb K
RES CARBON FILM .2 K
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RES FREC RR&OL 1.62 K
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Comrany Confidertial Informaztion! Unz

MODEL NO 1002-2
1002

ECON

24 VOLT MODULE

FRINTET

uthorized uce or diselosure is rrohibited,

19-Arpr-83

REV DATE 12-Arr-8:

---.—-n------nu———---————-.--—-—-—-...—_——"_———-_—-u.————---n——-—————_--_—“————.“———ﬂm—-—-

DESCRIFTION
CAF CERA CKOS +1 UF
CAF CERA DISC 400V ,04 UF
CAF CERA DISC 1KV 200 FF
CAP TANT DIP CASE 3,3 UF
CAF ALUM METAL CAN 100 UF
CAP ALUM METAL CAN 1900UF
RES COMF 1/4W 5% 2,7 OHMS
RES COMF 1/4W S% 100 OHMS
RES COMF 1/44W S% 1K
RES COMF 1/4W S% 1.2 K
RES COMF 1/4W 5% 1S0 OHMS
RES COMP- 1/44W S% 22 OHMS
RES COMP 1/44 5% A7 OHMS
RES COMF 1/44 S% 470 OHMS
RES COMP 1/44.S% 4.7 K
RES COMP 1/4W SX 56 OHMS
RES COMP 1/44W S% 6.8 K
RES COMF 1/2W S% 2 K
RES FREC RN&OC 2,55 K
RES PREC RN&OC J.23 K
RES PREC RN4OD 2,00 K
RES VARI CERMET 1K

IC SINGLE OF aMP
DIODE SWITCHING
DIODE RECTIFIER
RECTIFIER BRIIGE
HIODE ZENER 4.2V iNB21
DIODE ZENER 12V 1NP63R
DIODE SCR 4-A TYFE S2041A
DIODE LED (RED) DIFF LENS

Unzaic
1NA44g
1NA00S

FH-10

TRANSISTOR NPN 2N2222a
TRANSISTOR NFN 2NS321
TRANSISTOR PNP 2N2907h

TRANSISTOR FWR PNF 2NA034

SOCKET IC ST DIF-8
TRANSIFAL 'L.ARGE "
HEAT SINK FOR TO-220
BRACKET 12v/24v ED 1002
SCREW FHILIPS 6-I2X3/8
NUT HEX ' 6-32
TIEWRAF

FC BD FREASS’Y 1002-1

S0V 207 TCI15X -58C TO +125C

Z3U/+80 -20% &
104 S3aN

25V 20% ,177 ¥ .295

39V =10 +75% RADIAL ,394 %X .630 2§
SOV AXTAL -10 47S% 1,000 ¥ 3,105 1

1/2W 10%Z SINGLE TURN/SIDE ADJUST
DIF-9 711

50/100V/MODIFIED FE-10/CASE #3
400HW/D0~3% CASE/S%

400MW/B0~7 /5%

TO-220AB/FWR SWITCHING % CONTOL
WIREWRAF LEAD

TO-18 '

TO-5/HIGH POWER

T0-18 _

TO-5 - '
+300 SEF/TIN CONT/COFF-NICKEL FINS

BLK ANODIZED/WITH CLAME
FER IWG 1002-M11/ALUMINUM/CLR ANQDIZ

FOR BUNDLE 1/16 - w/8

FHURDHRNRORDARNRERRON DR GOSN SN WM S 1) 55 0 - b IR e e

QTY
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Comrany Confidential Information! Unzuthorized wee or disclosure is rrohibited,

MODEL NO 1002-3
ECON

n-—---nlb—--n_——.—-n-.-—n-————-—--.———-——-—..—--————u————_—-_——————-—-——-—.n

1002

FART NO

335
940
536
234
956
33y
335
335
335
335
335
335
33s
335
33s
335
445
445
445
665
351

104
S02
103
471
100
100
101
102
221
301
390
471
472
960
682
822
101
472
680
i01
357

6 VOLT HODULE-

FRINTED 19-Arr-83
REV DATE 12-Apr~83

S S " — o ——— i —— At —

QTY
SOV 20%Z TCi1S% -55C TO +125C
GMV t
10% STABLE X7R .200%.200
10V RADIAL LEADS .394 ¥% ,620 ¥
SOV RANIAL %15 X .43 ¥

531
531
487
%11
110
%10
413
423
423
£10
110
150
180
110
120
150
*10
120
840
100
632
409
%2

NOTE: 1

427
433
501
%1
XS
*ES
821
958
961
102
*%3
321
%2
*x1
789
*36
*48
%2
442
215
2XS
*irS
X33

DESCRIFTION
CAF CERA CKOS +3 UF
CAP'CERA DISC 1KV .005 UF
CAF CERA MONO 100V .01 UF
CAF ALUM METAL CAM 470 UF
CAF ALUM METAL CAN 10 UF
'RES COMP 1/4W 5% 10 QHMS
RES COMF 1/4W 5% 100 OHMS
RES COMP 1/4W S% 1 K
RES COMP 1/4W 5% 220 OHMS
RES COMP 1/4W $% 300 QHMS
RES COMF 1/4W 5% 39 OHMS
RES COMP 1/4W S% 470 DHMS
RES COMF 1/4a4 S% 4.7 K
RES COMF 1/4W SX 94 0OHMS
RES COMP 1/4U 5% 6.8 K
RES COMP 1/4W S% 8.2 K
RES COMP 1/2W S%Z 100 OHMS
RES COMP 1/2W 5% 4.7 K
RES COMF 1/2W 5% &8 OHMS
RES COMF 2W 3% 100 OHMS
RES FREC RN&OC 422 OHMS
RES FREC RNSSD 2,26 K
RES FREC RNSSD 2,61 K
RES VARI CERMET 500 OHMS
IC SINGLE OF AMF UA741C
DIODE SWITCHING INAAAg
DIODE RECTIFIER INA0OS
DIODE ZENER 4.2V 1N821%
DIODE ZENER 7.5V INPS8E

DIODE ZENER 10,0V  IN961ER
BIODE LED' (RED) DIFF L.ENS

TRANSISTOR NFN 2N2222A
TRANSISTOR NFMN 2N5321
TRANSISTOR NPN FWR 2N3055
TRANSISTOR PNP 2N29072
TRANSISTOR FNF FWR 2NZ789
TRANSISTOR PWR FNF 2NA036
SOCKET IC ST DiF-8
TRANSIFAD *LARGE"
INSULATOR FOR TD~3

BRACKET - &V EODARD

STANDIOFF SWAGED 6-32Y.188
WASHER SHOULLDER NYLON $£14
FC EBD FRENASS’Y 1002~-3

F.C. ARTWORK

1/2W 10% SINGLE TURN/SIDE ADJUST
nIF-8 741

400MW/TID-3% CASE/SY
4008W/D0~7/5%
200MW/DD-7/5%
WIREWRAF LEADS

T0-18

TO-5/HIGH FOWER.
T0-3 .- -
TO-18

TO-3

TO-S :
+300 SEP/TIN CONT/COPP~NICKEL FING

1,730 LONG/1.250 WIDE

FER DUG 1002-MIS5/ALUMINUM/CLE
BRASS/ROUND/.250 DIA/FOR .042
FART OF KIT #4880 FOR T0-220

ANODNIZ
ROARD

PRI2ESBINRNAENSNNERNRNNRRORNRNNRRDOUSNRRREIDNRDWE O MR- W
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Comranu Confidential Information!

MODEL NO 1002-4

ECON 1001

FRINTED

Unouthorized yee or disclosure is rrohibited,
4

FWR SUFFLY SUEASS‘Y 11~Fecb-83

REV DATE 0&-Jarm~E3

_.....—.-.—-—n—————-n-——-—-u.——-—._-.....___—-._--——-—_——--—--u-——c—_-.._._-—..-_—..—.-._—.----.-———-o-———u——-——

LRS

102
147
148
148
161
141
236
255
389
405
SA0%
205
490
233
234
.40

455

bl -l
AGY

AGS
A895
500
D10
10
9510
oll
11
S
St
1]
O B
931
g9t
o911
11
a2
Sh10
aus
St
S60
Y164
567
567
S&7
YT
Bty
077
vE-14]
GR9

FART NO

857
225
257
367
335

555

230
x20
238
910
750

770

262
115
182

.200

21
120
140
?41
8460
110
120
130
100
100
100
100
100
100
100
100
100
100
622
409
712
712
632
440
*x32
632
632
110
209
100
128

203

1032
233
402
283
101
201
77%
210

R 2 X

k]
*12
b & 34
b A 2
*¥0
*x1
*%4
xhe
%23
*1ig
wl
641
rhé
¥10
¥25
202
203
204
207
209
214
217
218
219
221
Sé&8
10¢&
1
kD
*1a
*ka
*rS
b & 33
b4
b4 el
*19
A2
LS4
%18

DESCRIFTION

CAFP CERA DISC 4004 ,04
CAF ALUM METAL CaAN 22
CAF ALU METAL CAMN 4000 UF
CAFP ALU METL CaAN 25000 UF
RES COMF 1/4U0 S% 100 OMMS
RES COMF 1Y SX 200 OMHIMS
RECTIFIER EBRIDGE J-775-2
DIODE SCR
FOAM FRE-CUT 3,0%Z.0%.250
CONNECTOR PIN (FEMALE)
REYING FLUG (FOR SDCKETS)
TERHINAL WIRE END ¥10
SWITCH SLIDE DEDT
FUSE IAG SLD-ELOD S AN
FUSEHOLIDER FANEL MTG
TRANSFORMER '
CORTACT FOR RT ANGLE COMN
BLOCK - CRIMF FEM FINS 23
BLOC FOR CRIMP SOCKETS 13
GROMMET FOLY CATERFILLAR
INSULATOR FOR FWR DIQULE
LOCKING TERMINAL LUG té
GROUND LUG 410 CLR

UF
UF

GROUND LUG 1/4% HOLE
FILTER COVER (FRAME) 1002
CAFACITOR MTG FLATE 1002
ERACKET FOR SCR‘S 1002
FILTER GUARD 1002
HEAT SINK TOF FLATE 1002
CHASSIS : 1002
WELDHENT ASSEMELY 1002
ENCLOSURE COVER 1002

CONNECTOR ERACKET

CAFACITOR MOUNTING PLATE
SFACER ROUND 6-22%2+1/8
FOAN AXIAL  S50-40 HZ 115V
CAFTIVE SCREW 10-32 STEEL

CAFTIVE SCREW 10-32
SCREW PHILIFS &=32X7/8
ECREW ROUHD FHIL A-40%1/4

SCREW FLAT PRIL10-Z2XS/14
SCREW FLAT FHIL 4-22%3/83
SCREW FLAT FHIL 4-22%7/16
WASHER FL  1/4 I ,.%00 oD
O-RING 174 1D 3/3 on
WASHER SHAKEFRODF 174
NUT HEX 1/724-28
CORD FOWER Z-CObD 58T 104

S&6210A.

COLD ROLLED STEEL/CAD FL + CLR

Z50/+80 -20%

10V -0 +100% AXIAL LEADS +313%.A75
30V LD FOST -10 +75% 1.453%2.250
13V ~10 +73%Z HI POST 2,000%2.125

20 MAMP/1,120 SR METAL FKG
TO=-A8/206/,1000
FER DWG 1002-M1

AST

HIGH

FOR WIRE SIZE 12 THRU 10/RING TOMNGUE
LOCKING

RT ANGLE TERMINAL/FLUTED KNOE
FER DWG 1002-M6
CRIMF/ZUSE W COMN 09-02-1182/18-24/UG

WHT NYLON/NO MTG FLANGE/FOR FTMN 1799
FOR ,106-,164" FANELS S/32 DEEP
SILICONE/THERMAL COND - EL INSUL
GROUND LUG WITH INFEKNAL TEETH

NON-LOCKIMG/TIN PLATED COFFER

FER DWG 1002-M2/6LUN/CLE IRIDITE
FER DWG 1002*“3/&LUH{€LR AHODTZE
FER DWG 1002-MA/GLU/ZCLR IRIDITE
FER DUWG 1002-M7/FFRF STEEL/ZINC L
FER DUWG
FER DG
FER DUWG
FER DUG

1002-M17
1002-M18 '

IRTD
ALUMINUNM/YEL IRIDITE FINISH

ALY 2716 DIAZENDS TAFPED/CLR IRIDITE
12U/40 CFM/32%50 RFM/Z.125 50

FER DWG 1002-MS/WITH SHOULDEF
STAINLESS STEEL 142/8 LONG

THICKNESS nFFROX , 042

HATERIALSY *RUMA-N* RUBBER

INT STAR/STAINLESS STEEL MAGRETIC OK
STUD TRANSISTOR MTG

118 AUG BRAY JACKET

Sk ok i sk

1002-M9/ALUNINUM/CLE ANODLZE
1002-M16/1LUNINUM/CLR AMONTZ

Ty

13
~ - 'f- Ll SR R B SR E T R I % I Y )
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Comrzny Confidential Informztion: Unguthorized yse or-disclosure is prohibited,
L 4 . P

MODEL NO 1002-4° o FWR SUFFLY SUEASS’Y T PRINTED  11-Feb-g8-
ECON 1001 - REV DATE 08-Jan-8:
LRS PART NO DESCRIFTION RTY
994 250 ¥¥2 STRAIN RELIEF RUSHING SNAP-IN/FDR FUR CABLE/BLK 1
NOTE: 1
NOTE: 2
NOTE: 3 ARTWORK FOR CHASSIS
NOTE: 4
NOTE: 5
NOTE?: &
_NOTE: 7
NOTE: 8
NOTE: ¢
NOTE!: 10
NOTE: 11
JNOTER 12 ;
NOTE: 13
_NOTE: 14
NOTE! 15
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(mrane Confidentizl Informction: tUna

MODEL NO 1002-%

ECON 31

€00

RESISTOR BN FRONT'E®

uthorized use or dicsclosure is
[

FRINTED

rrohibitoed

11-Feob-8:

REV DATE 02-[icc-2:

—--—-—--—-.-.——--.———qu-—--....—-_———-..-m—-——q-.-——.-—u——..._........_——-—-—-.—_..._-_.—_-_._—_.._._._.<.._......._..

FAR

557
Y 597
666
180
180
180
110
10
790
860
100
w21l 400
672
600
re2

MNOTE?
NOTE?
NOTE ¢
NOTE?
NOTE:
NOTE:
MOTE?
MOTE!
NOTE:
NOTE?
NOTE:
NOTE:
NOTE:
NOTE:
NOTE:

T NO

¥10
*S0
rES
*k2
771
772
w7z
2
R > X1
AA2
214
34}
¥10
223}

x¥8

DN O UEDS G B

-
L]

DESCRIFTION

RES FUR WIREWOUND ,1 OHMS
RES FWR WIREWOUND .5 OHMS

RESISTOR FWR WW + 035 OHM
TRANSISTOR MNEN PUR 2MI055

TRAHSISTOR MPN FUR
TRANSISTOR FUR NPEM
TERMIMNAL DOUERLE
SWITCH THERMAL

2MZ771
2N3I772
TURRET

N.C.

SO0CKET FOR FWR TRANSISTOR

INSULATOR FOR TO-2
HEAT SINK SIDE FLATE 1003
SFACER ROUND #4 3/1¢&
SCREW SELF-TaAP SLOT &xS/8
WASHER SHAKEFROOF SIZE 6
RESISTOR EOARD 1002

SN 10% CERAMIC CASE ,380X.280
SW 10% CERAMIC CASE ,Z80X,280
10% SILICOME CASE »
TO-3

TO-3

T0-3

OFEN @ 250F RECLOSE 220F

1,730 LONG/1.250 WIDE

FER QWG 1002-M1A/ALUMINUM/CLE hNDDiZ

STAINLESS/ROUND HO/SHARF FOINT

INT STAR/STAINLESS STEEL MAGNETIC OK
FER DUG 1002-M8/UNCLAD FE STOCK

L T T T T S T

4 ek

£
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L ND 1002-4 . RESISTOR
{1000 :

PART NO DESCRIPTION

557 %10 RES FUR WIREWOUMD .1 OHMS

o597
6646
180
180
1g0
110
¥10
7720
8460
100
400
672
600
k2

- - =2 2 =2 £ = ¥ = £ €« ¥ ¥ = ¥ ¥ =7 £ ¥ £ € €« £ € € ¥ ¥
BE T S FE G P Ph P 2S P 2P Sh 4E v e

VOUNOCUDS W R -

150
X%5
X2
771
772
X7
¥l
b2 &
An2
214
e
*10
¥r1
£%8

RES PWR WIREWOUND .5 OHMS
RESISTOR FUR WW +05 OHH
TRAHSISTOR HFN PWR 2MNI0SS
TRANSISTOR NFN FPWR 2MN3771
TRANSISTOR PUR MNFN 203772
TERMINAL NOQUELE TURRET
SWITCH THERMNML N.O.

BD REAR *aAr FREINTED 11-Febh-83
KEW LATE og-hiee-82
QrY

SW 10% CERAMIC CASE ,3E0X.880 ¥

24 10%Z CERAMIC CASE ,380X.880 ]

104 SILICONE CASE

TO-3

TO=-3 ’

TO-3

CLOSE @ 220F REDFEMN @ 190F

SOCKET FOR FWR TRANSISTOR

TNSULATOR FOR TO-2
HEAT SINK SIDE FLATE 1002
SFACER ROUND %9 3714
SCREW SELF-TAF SLOT &%5/9
WASHER SHAKEFROOF SIZE &
RESISTOR EROARD 1002

1.730 LONG/1,250 WLIDE
FER DWG 1002-M1A/8LUNMTHUN/CLR ANODIZ

STATNLESS/ROUND HN/SHARF FOINT
INT STAR/STAINLEES STEEL MAGNETIC 0K
FER DUG 1002-MB/URCLAD FC $TOCK

i & I S R



