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CERTIFICATION

Valhalla Scientific, 1Inc. certifies that
this instrument was thoroughly tested and
inspected and found to meet its published
specifications when it was shipped from the
factory. Valhalla Scientific, Inc. further
certifies that its calibration measurements
are traceable to the National Bureau of
Standards to the extent allowed by NBS's
calibration facility.

WARRANTY

The warranty period for this instrument is
stated on your 1invoice and packing list.
Please refer to these to determine approp-
riate warranty dates. We will repair or
replace the instrument during the warranty
period provided it 1is returned to VYalhalla
Scientific, Inc. freight prepaid. No other
warranty is expressed or implied. We are
not liable for consequential damages.
Permission and a return authorization
number must be obtained directly from the
factory for warranty repair returns. No
1iability will be accepted  if returned
without such permission.
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DC VOLTS

Range:

Accuracy:
Resolution:
Input Impedance:

NMR:
CMR :
Max Input:

AC VOLTAGE (AVERAGING)
Range:
Accuracy:
Frequency:
Resolution:
Input Impedance:

Shunt Capacity:
Max Tnput:

AC VOLTAGE (RMS)
Ranges:
Accuracy:

Input Impedance:

Crest Factor:

Maximum Safe Input:

RESISTANCE
Range:
Accuracy:

Resolution:
Max Input Volts:

MODEL 4440
SPECIFICATIONS

200 mv, 2, 20, 200, 1000 volts
+0.05% of Reading, +0.025% F.S.
0.005% F.S; 10puvolts on lowest range
10006 Megohms on 200 mv and 2V range
10 Megohms on all other ranges

50 db

Near infinite (Battery operated)
1000V

200 mv, 2, 20, 200, 500 VRMS

0.25% of Reading, +0.25% of F.S.

45 Hz to 10 KHz

0.005% F.S., 10 pvolts on lTowest range
1000 Megohms on 200 mv and 2V range

10 Megohms on all other ranges

50 pf

500 volts

200 mv, 2V, 20V, 200V. 500v
(From 5% of Range to Full Scale) +0.5% of reading
+0.2% of range (40 Hz to 10KHz) +1% of reading
+0.2% of range (10 KHz to 20 KHz)

1000 Megohms on 200 mv and 2V range

10 Megchms on all other ranges

3:1, Peak voltage not to exceed 150% of range to
maintain full accuracy

130 VRMS on 200 mv and 2V range

750V Peak on all other range not to exceed

107 volt-hertz

200 Ohms, 2 KOhms, 20 KOhms, 200K Ohms,

2000K Ohms, 20 MOhms

0.1% of Reading, *0.05% of F.S. to 2 MOhms;
0.5% of Reading, +0.1% of F.S. above 2 MQOhms;
0.005% of F.S.; 10 mi1liohms on lowest range
250 VDC or Peak AC
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FREQUENCY COUNTING

Range: 2 KHz, 20 KHz, 200 KHz, 2000 KHz, 20 MHz

Accuracy: 0.01% of Reading, +0.005% of F.S.

Resolution: 0.005% of F.S.; 0.1 Hz on lowest range -

Gate Time: 1 KHz - 10 sec.; 10 KHz - 1 sec.; 100 KHz - 0.1 sec.;
1000 KHz - 0.1 sec.; 10 MHz - 0.1 sec.

Sensitivity: 100 mv to 1 MHz; 250 mv to 20 MHz

DC CURRENT

Range: 200 pa, 2, 20, 200, 2000 ma

Accuracy: +0.3% of Reading; +0.05% of F.S.

Resolution: 0.005% of F.S.; 10 na on Towest scale

Current Shunt Voltage

Drop: 200 mv F.S.
Max Input: 2 amperes on all ranges (Fuse protected)

AC CURRENT (AVERAGING)

Range: 200 pa, 2, 20, 200, 2000 ma

Accuracy: 1% of Reading +0.1% of F.S. to 10 KHz
Resolution: 0.005% of F.S.; 10 na on lowest range
Max Input: 2 amperes on all ranges (Fuse protected)

AC CURRENT (RMS)

Ranges: 200 pa, 2, 20, 200, 2000 ma
Accuracy: {From 5% of range to Full Scale)
+1% of reading +0.2% of range
Voltage Burden: 0.25V RMS maximum except 2000 ma range
0.7V RMS maximum on 2000 ma range
Crest Factor: 3:1, Peak current not to exceed 150% of range

to maintain full accuracy

GENERAL
Display: LED's 0000 to 19999
Accuracy: Specifications apply for 25°C +5°C for 90 days
Temperature: 0 to 50°C
Max CMV: 1000 volts
Conversion Rage: Approximately 3 per second
Overload Indication: Flashing display
Autopolarity: Bi-polar displays (+) and (-)
Size: 8 1/2Wx31/2Dx21/2H
Weight: Approximately 3 1bs.
Power Source: Disposable "D" cells supplied, rechargeable

battery optional

Specifications apply when tested in accordance with standard Valhalla Scientific
test procedures.


https://www.manualsplus.com/

TABLE OF CONTENTS

Page No.
SPECIFICATIONS . & & & v & ¢ 4o ¢ o o o o o « o o 0-1
0-2
I GENERAL INFORMATION . . . . . . v v v v v o v v . . 1-1
1-1 Description. . . . . . . . . . . . .. ... 1-1
1-3 Accessories. . . e s v e s e e s 1-1
1-5 AC Charger - 0pt10n A c v e e e . e 1-1
1-7 Rechargeable Batteries - Option B. . . 1-1
1-9 10 MHz Counter - Option F. . . . . . . . 1-1
1-11 True RMS to DC - Option TRMS . . . . . . 1-1
1-13 20 Amp Current Shunt - Option I. . . . . 1-1
1-15 Temperature Probe - Option TEMP. . . . . 1-2
1-17 Hi Voltage Probe - Option HV-2 . . e 1-2
1-19 Internal Line Power - Option AC. . . 1-2
1-21 Input Cable Set - Option C . . . . . 1-2
11 INSTALLATION . . . © & v v v v e e et e e v e v e s 2-1
2-1 Introduction . . . . . . . C e e e e 2-1
2-3 Initial Inspection . . . . e e e e e e 2-1
2-6 Power Requirements « e e s . . . . . 2-1
2-8 Installation . . . . . . . . - . . . 2-1
I1I OPERATION INSTRUCTIONS
3-1 Introduction . . . . . e 3-1
3-3 Front Panel Contro]s C e e e e e . . . 3-1
3-8 DC Voltage Measurements. e v . . 3-1
3-9 DC Current Measurements. . . . . . . . . 3-1
3-10 AC Voltage Measurements. . . . . . . . . . . 3-2
3-11 AC Current Measurements. . . . . . . . « . . 3-2
3-12 Resistance Measurements. . . . . . . . . . 3-2
3-13 Frequency Measurements . . . . « « « « « . . 3-2
IV THEORY OF OPERATION . . & & « v v v v v v v v e e w 4-2
4-1 Introduction . . . « e o e 4 e a4 s s s 4-2
4-3 Functional Descr1pt10n e e e e e e e e e 4-2
4-4 A/D Converter. . . e e . . 4-2
4-8 Reference Amp11f1ers .« e e . . 4-3
4-10 AC to DC Converter . . . . . . . 4-3
4-12 Ohms to DC Converter . . . . . . . . . . 4-3
4-14 Frequency Counter. . . . . « « « « « . . 4-4
4-16 LED Display. « « ¢ v v v v 4 v 4 v o o . 4-4
v MAINTENANCE . . . . « & ¢ v v 4 v v v v v o o o . 5-1
5-1 Introduction . . e e e e e e e e 5-1
5-3 Required Test Equ1pment. e e e e e e e e e 5-1
5-5 Calibration Procedure. . . e e e e e 5-1
5-7 DC Voltage Calibration . . . . . . . . . 5-1
5-12 Resistance Calibration . . . . . . . . 5-1
5-14 AC Calibration e e e . . 5-1
5-18 Frequency Counter Ca11brat1on. . . . 5-2
5-21 Troubleshooting. . . . . . . . . . - 5-2
5-26 Power Supplies . . . . « . . . « . . 5-3
5-28 LED Pisplay. « . . . . . . . . . 5-3
5-30 Current Shunts . . . . . « .+ . . 5-3


https://www.manualsplus.com/

LIST OF ILLUSTRATIONS

Page No
Figure 4-1 Block Diagram. . . . . . . « « .+ « . . 4-1
Figure 5-1 Logic Table. . . e e e e e e e e 5-2
Figure 5-2 LED Pin Number Tab]e . e e e e s e e 5-3
Figure 5-3 Alpha Character Table. . . . . . . . . 5-3
TRMS AC Converter. . . . 5-10
TRMS AC Converter Schemat1c. . 5-11
PCB Assembly Diagram e e e e 5-12
Schematic Diagram. . . . e e 5-13
Parts List Digital Multimeter, sheet 1. . . . . . 5-5
Parts List Digital Multimeter, sheet 2. . . . . . 5-6
Parts List Digital Multimeter, sheet 3. . . . . 5-7
Parts List Digital Multimeter, sheet 4. . . . . . 5-8
e e e e 5-9

Parts List RMS to DC Converter. . .


https://www.manualsplus.com/

SECTION I
GENERAL INFORMATION

1-1 DESCRIPTION

1-2 The Valhalla Scientific Model 4440 Digital Multimeter-Counter is a complete
wide-range multifunction measurement system in one package. This instrument meas-
ures: DC Voltage, AC Voltage, DC Current, AC Current, Resistance and Frequency.
The Model 4440 features overload protected input ciucuits on all ranges and functions
to insure damage free operation when operated within specified limits. It is power-
ed with disposable "D" cells or with rechargeable nickel cadmium batteries.

1-3 ACCESSORIES

1-4 The Valhalla Scientific Model 4440 is shipped from the factory with a set
of disposable "D" cells, or rechargeable batteries if the option is exercised, and
an instruction manual.

1-5 AC CHARGER - OPTION A

1-6 The AC Charger option consists of a power transformer and rectifier system,
in a sealed package, that plugs into the 115 VAC wall outlet and into the rear of
the instrument. It will remove the load from the disposable batteries, thereby
extending their useful 1ife. The unit will charge nickel cadmium batteries and
simultaneously power the instrument from the AC outlet.

1-7 RECHARGEABLE BATTERIES - OPTION B

1-8 The rechargeable battery option consists of four "D" size Nickel Cadmium
cells that will power the instrument for 8 hours of continuous operation in the
multimeter mode or for 6 hours in the frequency counter mode between recharging
of the cells.

1-9 20 MHz COUNTER - OPTION F

1-10  The 20 MHz Counter option adds crystal controliled frequency counting capabil-
ity up to 20 MHz. An automatic gain control on the input stage eliminates any
adjustments over the dynamic range providing "hands off" operation.

1-11  TRUE RMS TO DC CONVERTER - OPTION TRMS

1-12 The Option TRMS allows the user to accurately measure non-sinusoidal wave
forms.

1-13  EXTERNAL 20 AMPERE CURRENT SHUNT - OPTION I

1-14  The unit may be purchased with the external 20 Amp shunt option which extends
the AC and DC current ranges to 20 Amperes full scale.

1-1
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1-15  TEMPERATURE PROBE - OPTION TEMP

1-16 The option TEMP Temperature Probe will accurately measure surface temper-
atures from -50°C to 150°C.

1-17  HIGH VOLTAGE PROBE - OPTION HV-2

1-18  The High Voltage Probe, Option HV-2 extends the range of the basic instrument
to 36,000V with 2% accuracy.

1-19  INTERNAL LINE POWER - QPTION AC

1-20 Option AC provides power directly from 115 VAC line, 200 VAC 50 Hz also
available.

1-21  INPUT CABLE SET - OPTION C
1-22  The Model 4440 Option "C" Input Cable Set provides direct compatibility with

the front panel input connectors through shielded conductor. The input leads are
terminated in two alligator clips.

1-2
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SECTION II
INSTALLATION

2-1 INTRODUCTION

2-2 This section contains information for the inspection and installation of
the Valhalla Scientific Model 4440 Digital Multimeter.

2-3 INITIAL INSPECTION

2-4 Before accepting the instrument from the shipper, inspect the shipping con-
tatner for any signs of external damage. [f damage is observed, please notify the
carrier.

2-5 Unpack the instrument and retain the shipping container until the instrument
has been inspected for possible damage in shipment.

2-6 POWER REQUIREMENTS

2-7 The Valhalla Scientific Model 4440 Digital Multimeter-Counter operates from
a DC power supply consisting of four disposable "D" cells furnished with the instru-
ment. Alternately, nickel-cadmium batteries may be used to extend the operational
time between battery replacements. A charger is available as an option (see Section
I) that will remove the load from the batteries when connected to the 115 volt AC
wall outlet. It will also charge nickel cadmium batteries and simultaneously power
the instrument from the AC outlet. Normal operating time between charges of the
nickel cadmium batteries is 8 hours of continuous operation in the multimeter mode
or 6 hours in the counter mode.

2-8 INSTALLATION
2-9 The Model 4440 is a Tow power device that generates little or no heat. There-

fore, there are no special installation considerations other than to insure that
its ambient environment is within the temperature range specified.

2-1
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SECTION III
OPERATING INSTRUCTIONS

3-1 INTRODUCTION

3-2 This section contains complete operating instructions for the Model 4440
Digital Multimeter-Counter. Included is a description of the front panel controls
and a list of procedures required to operate the unit in each of its measurement
modes.

3-3 FRONT PANEL

3-4 The POWER SWITCH is a single push-on push-off control located at the extreme
right hand side of the panel. This control energizes and de-energizes the instrument.

3-5 The FUNCTION SWITCH is a six-station, interlocking pushbutton unit located
in left center of the panel. This control selects any of the six functions, KHz,
AC MA, AC V, DC Vv, DC MA, or Ko. In the event the KHz option is not exercised,
then the KHz control is not present.

3-6 The RANGE SWITCH is a six-station, interltocking pushbutton unit located to
the right of the panel center line. This control selects any of six multipliers
to provide a wide range of inputs. The legends above the switch pushbuttons provide
a quick reference when selecting a new range.

3-7 DC VOLTAGE MEASUREMENTS

The maximum safe input is 10,000% of range not to exceed 1000 VDC.

1. Press RANGE switch to 2000.

2. Press FUNCTION switch to DCV.

3. Connect the unknown input voltage across the front panel V-q-F and COMMON
terminals.

4. Observe the reading and select the range that will yield the proper resolu-
tion.

3-8 DC CURRENT MEASUREMENTS

The maximum safe input is 500% of range not to exceed 2A.

1. Press RANGE switch to 2000.

2. Press FUNCTION switch to DCMA.

3. Connect the unknown input current across the front panel MA and COMM
input terminals. '

4. Observe the reading and select the range that will yield the proper resolu-
tion.
3-9 AC VOLTAGE MEASUREMENTS

The maximum safe input is 10,000% of range not to exceed 500V rms.

1. Press RANGE switch to 2000.

2. Press FUNCTION switch to ACV.

3. Connect the unknown input voltage across the front panel V-o-F and COMM
input terminals.

3-1
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4. Observe the reading and select the range that will yield the proper resolu-
tion.

3-10 AC CURRENT MEASUREMENTS

The maximum safe input is 500% of range not to exceed 2A.

1. Press RANGE switch to 2000.

2. Press FUNCTION switch to ACMA.

3. Connect the unknown input current across the front panel MA and COMM
input terminals.

4. Observe the reading and select the range that will yield the proper resulu-
tion.

3-11  RESISTANCE MEASUREMENTS

The maximum safe input voltage is 200 VDC or peak AC.

1. Press FUNCTION switch to Ka.

2. Press RANGE switch to 20 Mq.

3. Connect the unknown input resistor across the front panel V-q-F and COMM
input terminals.

4. Observe the reading and select the range that will yield the proper resolu-
tion.

NOTE

Use a shielded input cable when measuring high resistance values.
3-12 FREQUENCY MEASUREMENTS (with Option F installed)

The maximum safe input voltage is 250V rms.

1. Press FUNCTION switch to KHz.

2. Press RANGE switch to 20 MHz.

3. Connect the unknown input frequency across the front panel V-Q-F and COMM
input terminals.

4. Observe the reading and select the range that will yield the proper resolu-
tion. Out of range indications are characterized by a flashing display.

3-2
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SECTION IV
THEORY OF OPERATION

4-1 INTRODUCTION

4-2 The Valhalla Scientific Model 4440 Digital Multimeter-Counter is basically
a precision analog to digital converter (A/D) that measures and displays DC voltages.
The measurements of DC current, AC voltage, AC current and resistance are accom-
plished by first converting these inputs to DC voltages and then measuring them
with the precision A/D converter. Frequency measurements are made by gating the
unknown input frequency into the decade counter for a fixed period of time. The
instrument is completely solid state and used CMOS integrated circuits almost exclus-
ively to minimize the power required for operation. It is basically a DC powered
unit using four "D" size cells of the disposable or rechargeable type.

4-3 FUNCTIONAL DESCRIPTION
4-4 A/D CONVERTER

4-5 The Model 4440 uses a three step integration process for converting analog
input voltages into digital information. The first step is 200 milliseconds tong
and is the RESTORE mode. In this mode, the input to the amplifier, IC12, is grounded
through one section of the quad-bilateral switch, IC2. The sample and hold switch,
Q15, 1is ON, closing the feedback loop around the integrator, IC13, and the zero
detector, IC14, to drive the output of the zero detector to zero and charge capacitor
C21 to the level required to hold the output at zero in the absence of an input
voltage. Any offsets in the preamplifier, integrator or zero detector are auto-
matically cancelled out.

4-6 The second step in the process integrates the unknown input voltage and begins
by disabling Q15 and connecting the input of the amplifier to the input of the in-
strument. Depending on the selected range, the amplifier will operate at a gain
of 1 or gain of 10. A gain of 10 is selected by grounding R28 through one section
of the quad-bilateral switch, IC3, in the ranges of 200mv, 20V and 2000Y. In the
other ranges the switch is open, R28 is not grounded and the gain is 1. The output
of the amplifier is applied to the input of the integrator. The integrator output
will rise to a Tevel proportional to the input. During this period, the polarity
of the output of the zero detector will be applied to the D input of one half of
the dual D flip-flop, IC6. The integration will Tast for 100 ms. At the end of
that time, the input to the flip-flop will be clocked through to its @ output storing
the input polarity information.

4.7 At the beginning of the third step, the input of the preamplifier is discon-
nected from the unknown input and connected to a reference voltage of a potarity
opposite to that of the unknown input voltage. The polarity stored at the Q output
of IC6, terminal 1, determines which of the two reference voltages is applied to
the input of the preamplifier. Whereas the slope of the integrator output and the
level at the end of integration was a function of the input voltage in the preceeding
step, the slope during integration of the reference is constant. Therefore, an
accurate measure of the time to integrate the reference to zero is an accurate meas-
ure of the input voltage. During this period, the crystal controlled clock is being

4-2
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counted by IC7. When the zero detector output passes through zero, the counting
of the clock is stopped and the count displayed on the LED readout. The zero detect-
or alsc sets the monostable comprised of IC4 8-9-10 and IC4 11-12-13 which sets
the unit back into the RESTORE mode for a period of 200 ms.

4-8 REFERENCE AMPLIFIERS

4-9 The two reference voltages, one positive and one negative, which will be ap-
plied to the input of the preamplifier during the third step of the measurement
process must be precise and equal. These are developed in two of the amplifiers
in IC15. The current for the reference zener is obtained from constant current
source, (9. The zener voltage is sensed by IC15 at terminal 3 and the feedback
from the output to terminal 2 is selected to create an output of approximately
-1.05 volts. This negative voltage is then applied to input terminal 6 through
R66. The gain of the second amplifier of IC15 is set at -1 and the output is +1.05
volts. The feedback loop to the non-inverting input, terminal 5, of IC15 is from
potentiometer R61 and permits adjustment of the balance between the two reference
voltages. The two outputs are then connected to the quad-biTateral switch, IC2,
which will switch the correct polarity to the voltage divider comprised of R21,
R22, R23 and R24. The other quad-bilateral switch, IC3, will connect +1 volt, +0.1
volt, -1 volt or -0.1 volt to the input of the preamplifier depending on the polarity
of the input signal and the gain of the amplifier as determined by the selected
range.

4-10 AC TO DC CONVERTER

4-11 The Model 4440 1is basically a DC voltmeter. It is necessary to rectify the
AC 1input before applying it to the input of the A/D Converter. Rectification and
amplification are accomplished in the circuits associated with Q7 and IC16. The
AC input is applied to Q7, which operates as a source follower, through C9 and R38.
Its output is coupled through Cl0 to the voltage divider R33-R34. The input to
IC16 at terminal 3 is one-half of the input at Q7. The output of ICl16 is coupled,
through €16, to two diode rectifiers, CR7 and CR8. Through the network of R44-
Cl7 and R45-C18, the output connects back through C15 to the inverting input of
the amplifier. The amplifier will operate at a gain of 1 in the 2 voit full scale
range. In the 200 millivolt range, the series combination of R36 and R37 is connect-
ed to ground, thereby changing the input level to terminal 2 of IC16 and the gain
is increased to 10. The voltage at the cathode of CR8 will be the same for a 100
mv input as with a 1 volt input. The rectified AC is filtered through R46, R47
and C19. The DC component at the junction of R46 and R47 1is proportional to the
RMS value of the input AC voltage. This DC voltage is applied through the selector
switch assembly to the input of the DC voltmeter section. The gain of the AC ampli-
fier is 10 in ranges of 200 mv, 20 volts and 2000 volts. In ranges of 2 and 200
volts, the amplifier gain is 1.

4-12 OHMS TO DC CONVERTER
4-13 The OHMS to DC converter functions to generate a constant current through

the unknown resistance connected across the input terminals. The voltage drop across
the unknown is measured by the DC voltmeter and displayed as the unknown resistance.

4-3
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The constant current source is comprised of two sections of IC15, IC17, Q8 and assoc-
iated components. The +1.05 volt reference of IC15 terminal 7 is applied to terminal
13 through R58 and R59. The feedback to the summing junction is adjusted with R69
to produce -1V at the output terminal 14. This is applied to a floating differential
amplifier input, terminal 9 of IC15. The positive feedback for this amplifier is
from a voltage divider between the constant current source output, cathode of CR9,
and ground. The output of the floating differential amplifier drives one input
of IC17, which, in turn, drives the constant current source, (8. The amount of
current that will flow in the external resistance will be determined by the resist-
ance between the constant current source output and the Tower end of R75 which is
connected to the input terminal. In the 2009 and 2KQ ranges, the resistance is
comprised of a single 1K ohm resistor, R90. The current through the unknown resistor
is 1 ma. In the 20Kk and 200Kg ranges, a 99K ohm resistor, R84, is switched in
series with R90 for a total of 100K ohms and the current is 10 microamps. In the
2M2 and 20Mo ranges, R83, a 9.9M ohm resistor, is added for a total of 10M ohms
and the current is then 100 nanoamps.

4-14  FREQUENCY COUNTER

4-15 The frequency counter is a crystal controlied true gated time counter. The
precision time bases are derived by a 1 MHz crystal driving a series of decade count-
ers. The counters are contained in ICl1 and are programmed by the range switch
to count the crystal oscillator to 100,000 for the 0.1 second gate, to 1,000,000
for the 1 second gate and to 10,000,000 for the 10 second gate. During the count
time, the gate is open and the unknown frequency 1is counted in IC7 and displayed
on the LED readout at the end of the gate time. The unknown input frequency is
appiied to the gate of Q13 which is protected from overvoltage by the circuit of
Ql4. Q13 operated as a source follower and drives NAND gate ICl18 to produce a square
wave at terminal 6. In the four Tower ranges, the output of IC18 is applied directly
to the input of IC7. In the 2 MHz range, it is first divided by 10 in IC19 and
then applied to the input of IC7. In the 20 MHz range, it is first divided by 10
in IC19 and then again by 10 in IC20 for a total division of 100. The input to
IC7, then, will never be greater than 200 KHz.

4-16  LED DISPLAY

4-17 At the completion of the count, in any mode of operation, the count is stored
in four registers in IC7. 1IC7also has an internal oscillator which is set by C4
to approximately 10 KHz. There are four output terminals on IC7 (2,3,23 and 24)
which are connected to decoder-driver IC10. These will be sequentially connected
to the four internal registers of IC7 at a 10 KHz rate. Simuttaneously, the four
driver transistors, Q2 through Q5, will be turned on sequentially. When the data
for the most significant digit is connected to the output of IC7, Q5 will be turned
on and the decoded data will appear on DS2. When the next most significant digit
data is connected to the output terminals of IC7, Q4 will turn on and the data will
appear on DS3. The same process continues for DS4 and DS5 and then the process
is repeated. Since the strobe rate is 10 KHz, the eye sees the display as being
continuously illuminated.

4-4
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5-26  POWER SUPPLIES

5-26 The +5 volt supply is obtained directly from the battery pack. The voltage
will vary from 4.5 volts to 6.4 volts depending on battery type and condition.
The -5 volt supply is obtained from a DC to DC converter and voltage regulator sys-
tem. The DC to DC converter is comprised of Tl, Qll and Ql2. The secondary output
of T1 is rectified and filtered and then regulated to 5 volts by the emitter fol-
Tower, Q10.

5-27 The -10V supply is obtained from the junction of CR19 and CR20.
5-28 LED DISPLAY

5-28 Figure 5-2 lists the connections to the individual LED seven segment display
units.

LED PIN NUMBER TABLE

SEGMENT PIN

_A A 1

F G B 13
/—-G / Cc 10

/ '] D 8
E [ E 7
ppe D F 2
G 11

D.P. 6

Figure 5-2

5-29 Figure 5-3 shows the alpha characters that indicate a malfunction in the unit.

ALPHA CHARACTER TABLE
10 n 12 13 14 15
N A
Y I~
Figure 5-3

5-30 CURRENT SHUNTS

5-31 In the event of a malfunction in the DC current function, the probable failure

5-3
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is the input protection fuse or the internal current shunt resistors. A simple
continuity check will verify the integrity of the input fuse. The Valhalla Model
4440 may be used to trouble shoot its own current shunts. To check the current
shunts, select the 2000 range and the K@ function. Connect the V-o-F front panel
terminal to the left side of R85 through R89 for signs of heat damage. Replace
the defective resistor with a precision wire wound resistor of the same type and
tolerance.

5-32 For troubleshooting the more complex feedback systems of the integrator, ohms
converter and AC converter, refer to the theory of operation, SectionlV.

5-4
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CALIBRATION PROCEDURE

Select the ACV function and the 2 volt range. Apply 0.1000 VRMS at 1 KHz to the
input terminals and adjust R11 for an indication of 0.1000 +5 digits.

Apply 1.0000 VRMS at KHz to the input terminals and adjust R7 for an indication
of 1.0000 +5 digits.

Select the ACV function and the 200 MV range. Apply 100.00 MVRMS at 1 KHz to the
input terminals and adjust R5 for an indication of 100.00 +5 digits.

Select the ACV function and the 20 volt range. Apply 10.000 VRMS at 10 KHz to the

input terminals and adjust C37 for an indication of 10.000 +5 digits. (C37 is locat-
ed behind the front panel input terminals).

5-10


https://www.manualsplus.com/

-5

L _ A € _
I 410 .Gm.._m“ _ Nvas DNIMYET 3TWO5 LON 0a NOLLYDIddY
e ASSY AXIN
V| 1L0o-okpr | boses] @ [ roc-obeb -
| Ay ‘ON DONIMYHA] "ON LN3QI 3002 3718 ,

o . ) (2000E-2) “ee ig'9

AN np.u - ,\ WZW\F QVTV 03IXIHD)| — Tvng3L ﬁﬂOOOM: Nv ._a_:-v LN.N
wewa] IR (s0008-2) 1t 122

1\ \ ‘ 3iva SIVACHIdY S219NY ﬁ.._tﬂ-“wﬂ HWM.ZO(_“N“_“H ————
JLLNTTER  YTIVH VA on sovaunon | 3R Y SRR oL WOH4 TONVHD

HILIMS NIYO

LS NnLgy

w

3+
[

AWDC!
ool

g -
15050 yoo Ay =k gt o
Fowgd 40 LS Ty : ru B
S
AS -
Vg
1Nd1no TS T3
LSNEQH LI0A! py B
Y
L
. Ql
xN:Wmm
b
29I
2 )
I
b b
ddoLy == T 49
) Jﬁgh
AS+ .

=

‘oW G0d1

[}

(ZHE)4VY Obby OL Obbb WOHJ NOILYIINTOW -

5-11

MO0

R L

cyg-ie-t “IHD TLON NOILYIINQOwW T300vY ¥
QIACHAY lva NOILJINOS3a HIT | 3NOZ
SNOISIATH
L T £



https://www.manualsplus.com/

o

REVISIONS :
ZONE | LTR DESCRIPTION DATE APPROVED 3
. 4 SELP TAPPING 5Cagw N Lony . G. REDRAWMN TO INCLYLE ADDITIOMAL
e

4 FIBAE wWasHER (3 mq‘]) ¥ BPACKKS PR PL. AOAAD. 7 1
SPacaEns APLy  (5901%} AnD aB5 |+ | PAPTS LIST CHANGE 3-2i-84 ti
aPacEAs adLs. (B 0194} - Tul T FiL_cHa, awor 2.7-24 s
AEAR PANEL, & AEQuIARD. {4-10235) — oo w5 | % | DOTOMENTATION CHAMGE O [3-g1es| BaD. ]

FUSE HOLbER, + AGViAED, (5-jcu1d}
FUsE , K) (s-u om) e _

S50 WIAE TAR TABLE Full PLACEMENT OF F
J4, POwRA CoMnxcToA (8- 10032}

HouNT wiTH HALDWARE PRavVILKD.

[ — skt SHECT 9 0F § i — D
COVER § REQUIRSD  paiiq-1}

————— PLB.ASEY. L REQUIALD 4440-GHD

PCH. ASEY. RGF 4440-601-) ¥

sPAcER 4 PLE (umo-g)

SILL EERANBER 2 Pus. {woi2) .

VELCAS woem { $-102 398 NEME:
L&HE

— seacsn apis. (voiro-g)

VELLRG LOGP ($-10840) 8 iNCHES Lons

/— satreny 4 uquiane (1-is0ew)

BATTERY BOK | REQUIKED {3-10049)
T A-40 X% SCREW PHIL PAN
/ &4 WASHER &PLIT LOCK 4 PL5
- 4-40 NUT RADIO HEBX
/-— BOTTOM COVER i AEquinkD (Loid-2)

- BANAMA JALARS JIDIFFERENT LOLORS ~ 5-itasn, §-1003), E-10852 H

MAUNT WITH HARDWAR R PRe viDED LTy wHY,  Sva ._,1

N TUGELE Swiven, §3 (3-0s018) mernt witw ?‘%
T HARDWAAE PAOVIDEG q-d!

. FRONT PANEL 1 REQuIRRG{1- 19034) 3

e

BATTERY AND REs CHART |

RWITCH 63 Bhn J§

PREN LY
R
o
-
\\gﬁy
)

BATTERY Grruu‘u I /& u;\\-?au ' ,i
4 ALKLINE 4.7 (Rizo} | 10 {0520 ;
/ NI CAD 47a(f0) | sHoeren | 4

¢

Ermmrgueens SR | soke oo |

——SPRING 2R3 (1037 . MATERIAL M ] . é

T e okt 9 ~—ik Valhalla Scientific Inc. *

BAN DNEQD, kA ‘3

it s o) e P ' ASSEMBLY DIAGRAM - DC. |- j

reas s b DIGITAL MULTIMETER - 4440 ;

-==0-|D| 4440-400 IL i

8 | ] 3 \ } R |



https://www.manualsplus.com/

2 PL

©) 4
3

R

Qr z0

F1

D O i

\\

COoOMNL, S5-10063
@-31rx ¥ BLK
HPLIT LOLKE \WwWASHMER
@32 WOT

REAR

\ Fuse w-32+% Bu:.\ e-3z b2 Buc.\ REAR PANEL

HOLDER SOLDER LuGe SPLIT LOC WASHER 4440 - 215
S-10018 -3 WUT e-37 NUT
PANEL  AsSY FOR OPTION “AC 4440/d4314
eTD Ac” 4020

REVISIONS
IONE{ LTR DESCRIPTION DATE APEROVED
730 | L |CHANGE FU3E ON PARTS UIST.  RON.  [G-21-RS

NOTES ¢
. FOR SCHEMATICS SEE:

MODEL 4440 4440-070

MODEL 4314 azi4- 070

MODEL 4020 4020-070
2. FoOR PCB ASSY'S SEE:

MODEL 4440 4440- 600

MODELL 4314 4314 - 600

MODEL 4020 4020 - 600

3. FOR PARTS 15T SEE !
MODEL 4440 D¢ 4440-400
MODEL 4314 D¢ 4314- 400
MODEL 4020 AL 4020- 400
4, FOR WIRNG INFO SEE °
MODEL 4440 AC 4440-050
MODEL 4314 AC 4314 .050
MODEL 4020 AL 40Z0-050
Mopel 44490 D¢ 944940 051
MODEL 4314 DL 4 314-05)

MATERAL

DRAWN R m Qsa

oo Valhalla Scientific Inc.

SAN DIEGO, CALIFORNIA

FINISH

pEmmemmsn | ASSEMBLY DIAGRAM - AC

CODE IDENT NO. [SIZE  |DRAWING NO. REV

5 .o |sasea|(C|4440-4a00 (L

opﬁCD -

1


https://www.manualsplus.com/

To J3/WHT pinDiNGPOST

ToEl

tuT chAo (NEARSIOE)
USE 20 AGW Buss -wm;/SLEEVED

For Jumreh (FaasioE)

£3

ToEZ
C
—>
i ld
in
I‘;l‘-‘ y
FrreyTy
B L >
ToEl .~

e MT CLAD Cnunswc)

USE 20 AWG suss WiRE /SLEEVED

FOR TUMPERS

L}

(Farsiog)
—— _X

REVISIONS

IONE | LTR

DESCRIPTION DATE APPROVED

SHownN 15 pep. assy. 4410-60)- |
CLap sHowN 15 FARSIDE

3. For assy seg 4440-600
2. Fon wiT. see 4440- 050

l. Fon scuematic see 4440-070
NOTES:

SHownN 15 BCB. Assy. 4940-601-2

(C;.nu SHOWN 13 NEARSIOR

3. Fon Assy. See 4319-500
2. Fon WI. Sge 4314- 050
I, Foa ScvamaTic see 4314-070

NOT ES:

Suown 18 PC.B. Assy. 4440-60)- 3
LLap SHOWN |5 NERASIDE
3.For Assy. See 4020- 600
2.Fon WIT. See 4020-050
|.For Scrematic See 4020- 070

NoTes:

r D51 Was 5082-TeB52-

| 1

MATERIAL ORAWN

=T
—R i Valhalla Scientific Inc.

SAN DIEGO, CALIFQRMIA

FINISH

AS3EMBLY DISPLAY PCB.

SCALE
NownE,

smeer_ | oF_|

B3804 C 4440-601)

CODEDENT NO. | SIZE  |DRAWING NO. BEV.

Opllco 2r9-0151 4

2 |

1


https://www.manualsplus.com/

7 6 5 J 4 3 2

wed] REVISIONS

o [ R] DESCRIPTION DATE | APPROVED

H | FGLEL HOLLS FOR
I =Y > R‘E/e'g_

J
; K ok Peis L2g , AR 28 akdea
orap [ (£ [ TE TamE auBets cuni bR L R

L~ LUT LLAD
e FAR SIDE

Mim.

. |l :
)- —

>
il —

U LY

ALL TRAWSISTOR AND TC- il
Q=@ acik el aCud, 118, i CIT, 10t

33
Sodia
siy e
T \‘““---wm\ b
Terilenfa T a ) [6‘ 1
o e )
ERE . Py 2 -
o el - i
(.'l'. (3 "; “Q
S AR ]
. R %
L.
L. I
[
.v'
.
e ol

SHOWRN 15 PART 1AL PLB. ASSY. oF COMPONENT MOUNTED OW
poTio™ of BWITEHES. VIELIED FRom BOTIOM SIDE.

JOMBER LS -
RTINSO B L O
- 1

L T R ) 4 FOR PARTS LIST SEE 449440- 400 SHT |-5.
3 Fon AtsEMbLy DRAWING SEE 4440-400 SHT 8

T Showm 1s PCB. Assempuy 4440-600 Viewko 13 Tap g 2
CFOR WIRE TAS TABLE SRE A440-0F%i
D5 DS5 Cuoap Snown Is Bettem Sioe
|. Fom SenamaTic SEE DRAwing 4440- D70
Nores:
R C e s e e e AATEFIAL DRAWH %

e ) Valhalla Scientiﬁclnb.

SAN BIEGO, CALIFORNIA

FINISH

ASSEMBLY PCB.
DIGITAL MULTIMETER 4440

SCALE CODE IDENT ND |S1IZE | DRAWING NO REY.

None | noa| )| 4440-600 |K

sneer b oo L

7 6 5 t 4 3 2 l 1



https://www.manualsplus.com/

8 | 7 6 5 v 4 | 3 | 2 | 1

e . _ } REVISIONS N
—_ R S o e — 2onE [ L1R ] DESCRIPTION | tate | arenoven
(fur - |Fleco o1. Rm 10/l 1
— U i S g
A 0B ] B 17 ) RL3 ve TO EVTERNAL
1000M [ B T T T T K& 1 BATTERY LHARBER
+5y o 755 I.EM I 4.7k
T ozl . ) € T+
7zl + LI Eq
2 Leo A= 2 e D
zTe Traw £e
r S ERE zﬁ\’ lov
g g T INTERNAL
B B - — BamERY
PALK
rioe HIE == 4 5y o4V
50K
1000 M Fio Ot kPR
2R TUMPE K FOE WOB |
BETWEEN 152 |
.70 BETREENIK e
Yo _0 FDR OPT D
- "" POWEK
REb
Elb]@y;
+i
nqjm - i C
I € s Fa
| m"% Y s v L3
T7 4 0P e
VWAA———1 \
17
A~ Crovee Srast 12
2RNSITL - o -
1
R L L3T v -12Ps C38  .ODI
L . —HE {
te ¢Eur LC 3 KB3 KB4
.00/ - - AN e
B " - — et R _— . s U ——— 9.9M 99K
—_—1 s I Ics )
dhl s eE] e ; 1 1. (et
47 e - —
'I'—Liez' bk @ * ; o) o o . Q (L <L o o <L o b o
HETR 4010 e il WaVava - : |W N
o . - . A i - T
YRERR Y S 4—1? Pe 7 LC R [1:¥] L
- U i1l L
= [1R
0 0 ¢ olo gg%‘g ol o 3en I o]
- 1 ) o [ a6] (96T 4,6 :
e | ale kb, raEmrag R ET { |
l[ | { 1 l i LR ots
% ) iz b
O_ﬁ\ "'O;I\(S K80 6 6 6 [ (5 6 (5 &) (5 6 Ty ] c(;cn?'[ongl
) . o A R
- - 7 gte S e orteTte [eae ) ety O B
— ] o] O o} Q -5y
d . - DCMA Ko - 200 2 20 200 2000 20
u oy - . 52-A 0 Su-B £2-C 52D S2E STF
z Y S8 SA-C St S1-E S1F ]
" (s e ————— o K9
- 10V
m.‘%@"
5 ! ] vo2 Aoz Ry e
- —— NI ST . i
- 11 .y T2 PN SY e oy T cace PART OR NOMENGLATURE I
- S4 1 g ] I ERENE Lo ) (J_f‘\_}_ 410% £ RS o Rt | (DENT \DENTIFYING NO. OR DESCRIPTION
[ 1 b 1 4 1‘1 L . r2RA — - PARTS LIST
we 74 i e U ! v = x;)ﬂ_r £ OMMON , ONLESS CTrerwise SPECITES CONTROLT 10, .
Dst © b2 Bs s pe4 pss obs =YY o TOLERANCES ARE Valhalla Scientific Inc.
abs = Jus rpeKib FRACTIONS  DECIMALS  ANGLES A
14 o . S 14 Pl ¥ b oos Y] T + X+ = APPROVALS DATE K
] L T Ll‘—— MATERLAL e DRAWN
. S L) 0 S, CECE: _ KD SCHEMATIC 4440
_— - k94 3500
~ e _ . __Vf{?\%\ 32900 FINISH SIZE | CODE 1DENT NO. [DRAWING NG.
T e \W‘ 2200 NEXT ASSY USED ON 4 44 0 -0 7 OF
APPLICATION DO NOT SCALE DRAWING SCALE | |sHeET | oF |
[ T+
8 | 7 6 5 t 4 3 2 | 1


https://www.manualsplus.com/

T0£-0%%% "€°0°d AV7dSIQ NO ININOAWOD ALVIIANIN/

NOILdO ,4, N7 Q480 ININOGAWOD ILVOIANI

6 40 T 1HS \ NOIZdO ,SW¥I, NI QISN ININOAWOO dLVOTANI :S310N
1 0109412 3dz1-¢ -aep ~depy 1000L-2 ty 0| 1z

1 0ZOVIS) 68Z96 Jdogz ‘wasp tdep| £0001-2 ord joz

1 Ter?0Tdezz| 682796 gn1* 1adeg -depl 70009-¢ 60 | 6T

T EOrZOTA90HD| 6YETLR 3doooT BOTW "dedf T1T00Z-2 8¢ 0| 81

1 9860A] 668%¢ 3dz1-1 aya "ded| 0000(-C te 041

T SYOTOWS{ ¥H09¢EL| L6€SO AOT 3nzy uel -~dep| ¢oo0g-2 Ze0 ot

1 SYOTOHSL%H09€EL] L6€G0 AOT Jngz-y uey *degl 0000£-7 Te D ]¢6t

£ £ELVOS| 68796 jogg ‘waey ‘deo ~z0001-2z| 2z ‘97 ‘%7 O] vl

4 0zsvos] 6879¢ ynzov -wispy -dejl ¥0001-2 v ‘tz o €1

Z 0cbvos] 68296 -3dgg rwaiap ‘dep] 60001-¢ 67 ‘2z o)zt

T yZIVIVdl 95512 gngz" A1og "depnl 00006-2 T¢o ] 11

T SVOTOR9€£d09¢L| L6ES0 AOT 3ngg uep “dep] zooog-2¢ 6101 0T

1 SYOTONYL ¥909¢I] £6€60] AQT Inzy™ cuel *dep|l 9000€-7 ST 0|6

T CO0-£0T0-8LZ posuyor 3dg-1 raep -~dep| zo00l-7 "1 218

6 0cavasl 68296 angoo”® -waap -dep] 000071-¢ €0 "9¢
_ ‘oe ‘87 EIGY | ¢
6 SYGZOW90TH09¢I] L6ESO AszInoT uel ‘depg| T1000¢-7] Tv*se ‘eg f6¢

Foz _‘81-91 “¢0 ]9

Z 6£0VIG6] 68294 3deg -wispy -dej| 0I001-¢ 9 ‘6 0] ¢

1 061vos] 68799 jdpog ‘wadp -dep| zo00T1-¢ v ol

K 0T1avos] 68799 Antoo” -waepy -dep| s0001-2| .w€ ‘8 ‘ZT-10] ¢

' zovwNez| €1L%0 io3lsTsueil] OTOOT-¢ (10 | 2

1

N|[I|N]I
SHHVWIH — ON LHVd DiW w.n._ww, NCildiuDsag | ON 1Hvd s3a 434 | ¢
VIIVHIVA
— —— —— ... — ——
1 D0%-0Y%Yy oYYy w20, ASSV LINN 1SI17 S1Hvd mwﬂ.&.“umﬂ.ag
A3H oz. DMa pE[fe];] 1



https://www.manualsplus.com/

6 40 z LHS . ' :S310N
[ T 96 TSTYNS| S6Z10 133uno) 8ped3dq JI{ ZE00E-€ 61 21 | €Y
1 NOO¥INS| v10LT ANVN PERd 21| Z000E-€ 8T 21 | zv
1 NYZERT| vT10L2 day-dg pend DI| T£00€-¢€ STOI | 17
4 HIOEWT} ¥10LZ duy-do DI| £T00€£-€ 9T ‘%1 01| 0%
1 NBOSHT| 1092 duy-do 01| sT00£-¢€ €T OI | 6¢
€ H9GSE€ATy ¥10L2 dwy do-21| vz00f-¢€| LT1°1Z°ZT 01| 8¢
1 d600S YH Y°2180K 1emyy IST OI| ZT00OE-€ 1121 | L€
1 L%STvL| S6ZT0 13ATIQ 19p0233q JI| .90T0E-€ o1 oI} 9¢
1 AVITOYdD| %8998 aNVN Ppend 01| £200€-¢€ 6 01 | s¢
1 0TOYYLOH|s2usny . IST 21} 6Z00E-¢ Lt oI | ve
z AVETOYAD| %8998 dorg dTT4 4 Tend DI| 9Z00E-¢€ 8‘9 DI | £¢
1 AVOE 0vao| ¥8998 40 ‘X4 PEND DI| SC00E-¢ S 01| ¢t
1 AVI00yan| 78998 YON Pend 21| vzooe-¢ vo1 | T¢
4 a49990%ad| v8998 yoyigag pend oI €z00e-¢ € ‘z 01| ot
1 AVeS07aAD| 78998 191JTYS 19497 DI| ZZ00E-€ T 01| 6¢
z vzvoe| S166¢s yz ‘9804l 100%0-§ G148z
Y 00692-2805| o08v8C ferdsTq 6-0 Q47T OTOTO-S V s-7 sal ¢z
1 0959/-780%] 08%87 feydsTg T Q3T 0ZOTO-S "/ 1sa] 9z
1 szeNT €9zed AS'9 Joy ‘WANNAZ 'HA0IA| WOOZ-E LTI0 | 52
g TOOYNT €9zL0 *109dd 1d0Id| Z000Z-€ 81 4@§Mwmu Ve

LT gyIyNTl _£92L0 4001al 0000Z-¢€
oc'6z‘czzz 1zfoz 61 9T}2T *6-£"2'THD] €2
1 002Z197 6£00¢ Ingozz "2°1E ‘dep| voooy-7 yy0 | Z2

N
SHHYNIH | e ON luvd 9dwjLN3di NOILdIHDS3Q <m¢_<ﬂm_ﬂ s3ag 43y |
T oov-over . AADS

- on 5ma 0vyy 1300W .0a, asvy 180 | LS S1HVYd i g



https://www.manualsplus.com/

6 430 ¢ 1HMS . : :S310N
1 42606009N4| 6%E£18 T M6°06 Pxg s3d| g8e00T1-1 44:8 K2

T Z0T9T0ZX| OS¥%IL %0ZAT IeA Sd4| Z000S-1 124 | €9

4 123195 L103d8y gc‘ozy | 29

Z T101402004| 6%ci8]| %6 M9/ 001 T¢0T0~T 6v 614 [ 19

1 revzdocoodl evc18| %S M%/T AvZ PX4 83| L90T0-1 814 { 09

Z TZ6149/00d| 6%€18] %6 M%/1 MA6'T PXAd SAY| £¥0T0-1 TOT 'Qra |66

1 £9zT49/00¥] 6v€18 TSMY/T WZ1 PXJd say]| 0zT1T10-1 8y | 86

X4 s9o — 57
L £y0T49L004[ 6%€T8[ XS MY/T M0OT PXA S| T8OTO- T regee, ,_czecf] S
80T

S £0SUTOZX| OG¥1L 207 J0S Iep sdY| G000S-T|°2Z0T°19°09°€y | 9§

9 reendsrod| evele| %S My/1 Miv PXJd S3M| €LOTO-T[8% L 9 % Z'T¥ {GS

T r29y39L004| 6v£18 My/T ALY PXAd S3Y| ¥0O0TO-T 0zZ1Y | v¢

4 4/80Td| 81861 134 3oiastsueil! %0001-¢ ST vTId | ¢

KA 4668170l 8T8ST 134 103sTSUBRIL| 0000T-€ €T ‘6D | 2ZS

T 6EVEATH| €TL%0 NdN 103STSU®IL} ¢TOOT-¢ g8b | 1S

8 ZLTISNZ| €TL%0 NIN 103STSUBRIL| €000T-€ Z1*119-1d | 08

T vZlZ| 68£28 img 103d8uu0)| £EQOT-S vl 6y

1 IYM-T8GT| 9£Z50 "IYM yoer mieueg! [g00T1-§ er | sy

1 3@ -186T| 94250 aN|g yoer eueued| ZE0OT-G Ner ey

1 PY-T18GT| 94250 pey Yoer Bueueqg| 0£001-§ NI | 9v

1 Lo S-0ZeW1| v1olE *8oy 28e®ITOA IDI| SE00E-¢€ zz oI | s¥

T AV210%00| %8998 193uno) ape3aQq JI| €€£00€-¢ 0z 21 |¥%

NI
SNHVINIY - ON Lldvd 3w |iN3Q! NOLLINOS3q | ON 1Hvd S30 434 | #¢
AL 3009 V1IVHIVA
IR g s ir
00%-0%YY
1 0ryY W00, ASSY LIND 1S17 S1HvYd : %
A3H ON 9Ma 1300NW S §.u$§



https://www.manualsplus.com/

6 30 7 ims | : :SILON

T res289L004] 6%e18] %6 My/T N0SL PXd S3Y| L60T0-1 tsd |vg
s rO0TdDL00d| 6%€18 %6 My/T OT PXJ €34 | L00TO-T(IZTeTT 08 9¢Yd |€8
¥66 ‘AT ‘W6°6

312G "u91IV PAYIIEH| 0600T-1 s« |28
T re6€49.004| 6ve18 M6 € PXJ s9¥| 160T0-~T €6y |18
T re0z492008| evc18| %6 M¥/T MA0Z PX4 S24| G90T0-1 Z6d |08
1 reotdssood| 6%c18 %6 My/T %1 pxq say| T¥0T0-1 164 |64
Z £z20Z49L008| 6%€18 %S M¥/T %z PX4d s9¥| £%070-1 6606y §8L
1 dZ6%ZD09NA| 6%E18 %1 M6 ©Z PXd S3¥| 8Z00I-1 tvd fLL
4 ryz145L0049| 6%€T18| %S M%/T M0ZT1 PXa sad| z80TI0-1 E0T evd |92
T TszdT0CX] 0SYTL %0Z 06Z IBA S| L000S-1 vy | sL
1 ATZ¥%D09NU| 6%£18 MZy % PX4 s34| 0%¥001-1 1828 R
1 CSEEADL00M] 6%ET8| %S M¥/T We e  dX4 s@¥| 60110-1 ovd | €t
£ C80TA9/00d| 6%ET8 HOOOT PXJd sa¥| RZ1T10-T 76 60T 6EY | 2L
1 d0ZEY209Nd| 6%€18 Zey PX4 s3y| T¥00T-T Led | 1L

L 4c00TD09NYd| 6%€18 %T° AOGT PX4d s3U| 6%00T-1 LL'eL ‘vi
€L'9v veeey 0L
T CET6492008] 6%€T18) %6 M%/T A6 PXd sa4| 080T0-T 0£d |69
1 A€vL2ZDO0SNY| 6%cls %1 AvLZ pxa say| 6£00T-1 674 |89
4 FE0TE9£008| 6vcT8| %S My/T MOT PxXd sadf 190T0-T PTI‘cO0T‘Te°8ZY | L9

6 4Z00TDJ09Nd| 6¥%E18 %T° MOT PXJ S3¥] /€00T~T1 LL°*0L°89°99°Z9
65°Cr Yy vy | 99
€ TOTYTOZX| 0S%1L %07 00T IeA S¥Y| 00006-T|  69°9C¢‘€Z¥ |69
SNHVIWIY ul BN B ON lHvd Diw | LN3Q) NOLLdIuOS3q | ON 1Hvd §3a 43y |

kLD 3000 VTIVHIVA
007-0%YY oS~ |

A3k on oma ovY L300 w0d. ASSV LINR 1SI17 S1HVd oy %



https://www.manualsplus.com/

—

6 30 S IMS . :S3LON
1 1021 A%D yo211mg 3728805 | ¢T0£0-6 €S {.01
4 G00£0-6 | 06612 Ys3TAg uoling ysng | S00£0-S Z°18 {901
1 6607 b & 8] Iny aueg | 82701-6 <ot
T CTLYADL0089 | 6%€T8| %S MY/T 0L% PXJ s34y | €€0T0-1 LOTY [vOT
T re9sdnLond | 6v€TI8 | %S M%/T ¥96 PX4 s9¥ | 620710-1 014 {01
2 £12949:004| 6%cT18] %S M%/T 029 PXd say | 9€0T0-1 211 ‘664 |zot
4 L90T4A92004 | 6%€18 %G My/T HOT PXg S3 | 611101 68649 |10T
T £S0TA9.008 | 6¥€T8| %S MP/T Wi PXd *8d4 | 00TT10-1 t6d |oot
11 F16€49L004 | 6¥€18 %S MY/T 06¢ PXJ s9Y Hmoﬁouammwﬁuﬂﬂ.om|mmm 66
4 CHLYADL0D | 6%ET8| %6 My/T M0L% PXJd s34 | £60T0-T \/ 26" 164 |86
1 £0000 X1 Px4 s24 | 0600T-1 06ds |6
T T°-0%1r | ZO00O %T' T° pPxg s9y 684 |96
1 6"-0TTr | Z000O % 1° 6° PX4q s3y pnuwﬁ 884 |S6
I 6-011IC | 20000 25" 6 DPXJg 893y v Sy L84 |v6
1 06-0TIr | 20000 15" 06 PXd 89% |qvu~g1Q 984 |c6
I 006~-0TIC! Z00QO %60° 006 Pxg s3]} 00002-1 684 |26
I 0000 A66_PXJd S94 | 06001~1 v8dx |16
I Z0000 W6 6 PXd s3] 0600T-1 €84y |06
Z £zLzasLody9| 6ve18f %S My/T ML'Z PX4 s34 | 8¥0T0-T Z8°18Y4 |68
4 ATZ9TD09Nd | 6vET8 ¥T° ¥Z9'T bxX4 894 ] 9£007-1 8L°19% |88
z CTLZADLODM| 6YET8} %S M¥/T 027 PX3 s9Y | 8Z0TO-T 00T ‘<94 |!8
€ FeLvaniood| 6veT8| %S My/T AL'% PX3 s | €60TO-T| TIT 2L %94 |98
1 FSCTADLODY| 6218 |%S MY/T HS'T PXd 84| ZOITO-T €94 |8
SHHYIW3Y E_o ON 1HVd DN w_.,__mmv_  NOIL4IHOS3a %.u.ﬁ.«ﬂ . s3g 43y |
illlll[[l[rllllllﬂ
i ooem.m.lﬁko avyy —— «0a, xssv zinn | LSV S1HVYd i W%



https://www.manualsplus.com/

¢ 40 ¢ LHS . :$310N

T (87T09) °TPuEH 0¢1

T aSt1eg 0scHD opuexjeq| (sapnydur) STSSBYD | OETOTI-¥ 6C1

Faypur! 8 JT0EE90NA | @1TIxdr po3tup dooT 0IDT3A | 0¥Z01-S 8z1

mWLvsq 8 MHOEEOONA | ®I¥3dal p23Tup JOOH 01273\ | 6£201-6 Lzl

1 p0Qzye |TErsmun] “miw 1anvd‘zaproy @sng | 12E0T-S 9Z1

1 %12~ Ov%y | Y0SES Taueg 1edy | cLZOT-¥ gzl

1 o81eg 0G5z-HO §oueije] stesey) | 0ETOT-¥ vZ1

1 001-0%%y | 706€S Toueg 2uoiy | [9H0OI-P XA

zz1

1 £OTT | uemip ~ xog £i@33eqd | 6%00T-6 121

€ T0-%158D | §6ZT0 13)208 DI utd %1 | T¥00T-S 0z1

1 10-91582 | 56210 39%20g 91 utd 91 | 8000T-§ 611

1 T0-%2582 | 56210 193208 DI UTd %Z | Z¥001-§ BTT

1 A10L-0%v¥ | ¥0SE€S pieog ‘5°a | 0T00E~-Y \WAITA %

1 HOOZ-0%7% | ¥0GES paeog *9°4d | 6000€E-¥ 911

T v0OTSST Jsmamuurt| wzi3annw‘1opioy asng | ¢9€0T-¢ Y [st1

V4 0888 | 4Irug asoedg ,8/ 1| 86TO0T~-G LA

L4 Yoo 3¥Tds *‘1dysem f €11

L4 *41,2/1 |me1dg Burdde] 3725 w# AN}

g 1917 | uartug 1aysem 12914 | 66TOT-G 111

1 ZHHT-90H | 67£18 Te1s8£1) ZHHI | 000Z0-§ 1% {OT1

1 0T10-0%%y | ¥0S€S 1smiojsuel] | 9000Z-¥ 1L [60T

Z 1 9gy-9| 066TL uol3Ing IS9ATIS | L£Z0T-6 80T

SXHYWIY all I B  ON 1Hvd 94w | LN3OI NOILdI4Os3q | ON Luvd $30 434

A10 3009 VTIVHIVA #H

1 00y-0%vY ovyy w04, ASSYV LINND 1SI7 S1HvYd gu.\: wuﬂwﬂ%

A3Y ON_SMd 300N ojoyIoq



https://www.manualsplus.com/

:S310N

6 430 ; 1HS _ 6 pue g UNV SIZEHS ¥0d 9Md ASSV A4S
T ¢ 2€-9 X34 OLpey “InN S\
1 Z 9% ©¥907 3iLds “usysey 26\
v Z Z/L X 28 X 9 © *MLE uRd LiUd “MAUDS 1G)
) . Tjuswade | day .M%mm FEFRIEIN QG\
ut ¢ SMV4T SSnd by
Uyt T 9MVZZ ssnd 3%
‘Ut g 5MyZZ TLIHM LY
‘ut 11 © omvzz ady| A%y
"ut 8¢ OMVZZ AOVTL Gw\
"uT 02 HMVZZ 4n1d bl
‘Ut /1 9MVZZ NYO b\
THEIM Pi-d!
}pl
1 (Z-61109) 1340) wollog D% 1
l (pz109) siapuedxy 3pIg 6€ T
8 (Z-0£109) siadedg g€ T
1 (I-61109) iaaop doj €T
y 9¢cT
d (62109) 3933 Iset
4 (0LT09) dep veT
z (79T0Y) Maidg v £cT
Z (9¢109) uo3ing Zel
4 (L$7109) Butidg L
NI
SNYVW3IH —= ON 1ldvd D4W w_“_wm._u_ NOILdI¥OS3a ..qmu&m_ﬁ $30 434 | ¢
E——— E— e ——————————mamm—— et —
B 00%-0%YY T owey w00, ASSV LINN mﬂﬂﬂ&a
A3d ON_9Ma 1300N 1S17 Sldvd .1%



https://www.manualsplus.com/

L 40 | 1HS "S310N
T 0GZZT | 0607 | (9NSST 10U Op) PI0) JSm0] 79001~ (3
L LOS-0V¥3 | 68€28 UUG) JomMOg £9001-6 g 8
L Sl2-0vbt | 0SES |3ued 43MOd 9£20L-% L
L LLO-0bpy | #0SES Jsusojsued || /D002 21| 9
L 0°G-10%ENT ("soq) -bay sbey|op J] vE00E-€ ZA! g
i 8vLYNI | £29£0 apoLq 00002-€ gzl | ¥
Z LOOVNI | £92/1 "398y 8poLQ 20002-€ 12 924D £
L SYSZOW90LA09EL | £6ES0 AG2/4ngl uey de) L000E -2 912 Z
L 02SY9s | 68296 AD0S/ 1Nz 42ded dedl  +000i-2 5%0 ]
NI _
WHYW3IY - ON lHvd D4W | LN3IA! NOILdIHOS3a | ON Luvd S30 43y

S "ALD 3000 VIIVHIVA #
g uol3do ,Iva Obbb JA3MOd BULT Ol 1SI11 S1dHvd ﬂu“““wmgb

A3d ON 9Ma 1300W E



https://www.manualsplus.com/

<40 | LHS 1£0-0777 ON *OMA T3S DILVWIHOS ¥0d :S3ILON
2z

17

1 0S102X  0S1L %07 W0S AVA STA  S0005-T 1 gz

1 4S01ADL00M  6VE18 %G My/U WL Xd4 s3¥  00L1o-t ot 61

T 4101400008 6YE18 %G M7/1 ©0OL X34 ST 070101 6u gl

1 AZIZIO0NE 67618 %1 M7/0 ¥i'Zl X4d SHA - 950011 o L1

i 10S4102X  0GY1Z %02 UBO0C AVA STA  Y000S-T (ol

1 ACCTT1D09NY 67£18 %1 M%/1 MEIT aXd sdd GG001~1 9 4l

1 1014 102X os%1L %0Z U001 ¥VA SHd 0000%-1 Gy 71

1 ACLCTO09NY 6%¢19 %1 MY7/1 M1°2¢ aXJd sHdy 760011 7y €1

[ ATEVZO09NE  6VE18 %I M¥/1 ME7'Z aXd s3d  €5001-T e 7l

1 [gO1dDLODM 67678 %G MY/1wo00l aXd sA¥ 82110~ Z 1

[ (701492004 67E18 %G M%/1 NMOOT (IXd 53y 180101 ¥ 01

_ £

SA21 AT

1 alggesay  SOTWNY  CANOD Od OL SWH Of  §7006-€ 21 8

1 HOSEAT 71047 dWV-d0 144 D1 7.008-€ o1 L

9

[ 0S1VOS 68795 5jdo0S WHdD tdVD  20001-2 5 s

1 SVIOWSQOHO06EL  L6£S0 879 NVL "dV)  80008-7 9 7

A 167014522 687295 it Qddvd dvD 20006-¢ 'Yy ¢

z SVIONSZZVOEEL L6550 JMZ°z NVL "dvd  L000§-Z 07y 7

ﬁ 0SGVOS 68295 S00° WAEDTdYD  00001-Z o1

NjTIN
SHHVYW3Y _ >_5 ON lHvd DiW w_m__m%u_ NOILAIYOS3Q <n.v___u__<h_.w_da> s30 434 | Ft
v 709-077" 0777 ¥3LMIANOD 0a oL swil | 1 17 S1Hvwd| Y 2YHUILS (X
A3H ON DMd 1300w ZH0Z _NO1LdO vjjvyq D ss



https://www.manualsplus.com/

¢ 40 7z LHS , :SILON
8 0888  0£LEQ 4d0ANY1S §/1 86101 7z
1 vOL-0%7% 0SS aivod "D'd  1200€-% ¢z |
N _ 1IN _ i _
ON lHvd Haw | LN3al NOILd14DSag | ON 1Hvd $3Q 434
SHYVWIY ALD 3002 VTIVHIVA ad
U] iU
MALAAANOD DA OL SHWAL _ o) \V/
v Y09-0777 0777 1S17 S14vd
A3Y ON DMd 13G0OW ZHOZ  NOI1dO S vjning DOD



https://www.manualsplus.com/

Federal Supply Codes for Manufacturers

00656
Aerovox Corp.
New Bedford, Massachusetts

00686
Film Capacitors, Inc.
Passaic, New Jersey

© 00779
AMP Inc.
Harrisburg, Pennsylvania

00853
Sangamao Electric Company
Pickens, South Carolina

01121
Allen-Bradley Co.
Milwaukee, Wisconsin

01255
Litton Industries, Inc.
Bevarly Hills, California

01281

TRW Electronic Comp.
Semiconductor Operations
Lawndale, California

01295
Texas Instruments, Inc.
- Dallas, Texas

01686
RCL Electronics Inc.
Manchester, New Hampshire

02114
Ferroxcube Comp.
Saugerties, New York

02131
General Instrument Corp.
Westwood, Maine

02799
Arec Capacitors, Inc.
Chatsworth, California

Q3508
General Electric Co.
Syracuse, New York

03797 :
Genisco Technology Corp.
Compton, California

03877
Transistron Electronic Corp.
Wakefield, Massachusetts

03911
Clairex Corp.
Mt. Vernon, New York

04009
Arrow Hart Inc.
Hartiord, Connecticut

04217
Essex International Inc.
Anaheim, California

Q4222
AVX Corp,
Myrtle Beach, Florida

04423
Telonic Industries
Laguna Beach, California

04713
Motorola Inc.
Phoenix, Arizona

04946
Standard Wire & Cable
Los Angeles, California

05276
Pomona Electronics Co., Inc.
Pomona, California

05277
Woestinghouse Electric Corp.
Youngwoced, Pennsylvania

05397
Kemet, Union Carbide Corp.
New York, New York

05574
Viking Industries
Chatsworth, California

05820
Wakefield Engineering Inc.
Wakefield, Massachusetts

06001
General Electric Co.
Columbia, South Carolina

06383
Panduit Corp.
Tinley Park, lllinois

06473
Bunker Ramo Corp.
Chatsworth, California

065585
Beede Electrical Instrument Co.
Penacook, New Hampshire

06743
Clevite Corp.
Cleveland, Ohio

o7088
Keivin Electric Company
Van Nuys, California

07258
Silican Transistor Corp.
Chelmsford, Massachusetts

07263
Fairchild Semiconductor
Mountain View, California

07344
Bircher Co, tnc.
Rochester, New York

07597
Burndy Corp.
Rochester, New York

07716
IR C Incorporated
Burlington, lowa

07910
Teledyne Semiconductor
Hawthorne, California

08065
Accurate Rubber and Plastics Co.
San Diego, California

08261
Spectra Strip Corp.
Garden Grove, California

08530
Reliance Mica Corp.
Brooklyn, New York

08808
General Electric Co.
Cleveland, Ohio

09026 )
Babcock Electronics Corp.
Costa Mesa, California

09214
G. E. Co. Semi-Conductor
Auburn, New York

09353
C and K Components
Watertown, Massachusetts

09922
Burndy Corp.
Norwalk, Connecticut

09969
Dale Electronics Inc.
Yankton, S. Dakota

11236
CTS of Berne
Berne, Indiana

11403
Best Products Co.
Chicagao, lllinpis

11803
Keystone Columbia Inc.
Warren, Michigan

11532
Teledyne Relays
Hawthorne, California

1711
General Instrument Corp.
Hicksville, New York

12014
Chicago Rivet & Machine Co.
Bellwood, Illingis

12060
Diodes, Inc.
Chatsworth, California

12136
Philadelphia Handle Co.
Camden, New Jersey

12405
Hysol Corporation
El Monte, California

12406
Elpac, incorperated
Fullerton, California

12615
LS. Terminals Inc.
Cincinnati, Ohio

12617
Hamlin Inc.
Lake Mills, Wisconsin

12697
Clarostat Mfg. Co.
Dover, New Hampshire

12969
Unitrade Corp.
Watertown, Massachusetts

13103
Thermalloy Co., Inc.
Dallas, Texas

13327
Solitron Devices Inc.
Tappan, New York

13454
Texas Crystals
River Grove, lllincis

13511
Amphenol Cadre Div.
Los Gatos, California

13606

Use 56289

Sprague Electric Ca.
Concord, New Hampshire

14099
Semtech Corp.
Newbury Park, California

14655
Cornell-Dublier Electronics
Neawark, New Jersey

14752
Electro Cube inc.
San Gabriel, Calitornia

14936
General Instrument Corp.
Hicksville, New York

15801
Fenwal Electronics Inc.
Framingham, Massachusetts

15818
Teledyne Semiconductors
Mountain View, California

15849
Useco Inc.
Van Nuys, California

15898

international Business
Machines Corp.

Essex Junction, Vermant

16332
Replaced by 28478

16473
Cambridge Scientific Ind.
Cambridge, Maryland

16758
Delco Electronics
Kokomo, Indiana

17856
Siliconix, inc.
Santa Clara, California

18324
Signetics Corp.
Sunnyvale, California,
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Federal Supply Codes for Manufacturers (cont.)

18612
Vishay intertechnology inc.
Matvern, Pennsylvania

18722
RCA
Mountaintop, Pennsylvania

18927
GTE Sylvania Inc.
Titusvitie, Pennsylvania

21604
Bucheye Stamping Co.
Columbus, Ohio

21845
Solitron Devices Inc.
Riveria Beach, Florida

22767
ITT Semiconduciors
Palo Alto, California

23936
Pamotor Div.
Burlingham, California

24355
Analog Devices Ing,
Norwood, Massachusetts

24655
General Radio
Concord, Massachuseits

25088
Siemen Corp.
Isilen, New Jersey

25403
Amperex Electronic Corp.
Slatersvilte, Rhode |sland

25684
Victoreen Instrument Co,, Inc.
Oak Lawn, lllinois

27014
National Semiconductor Comp.
Santa Clara, California

27556
IMB Electronic Products
Santa Fe Springs, California

27264
Molex Products
Downers Grove, Illinois

28213
Minnesota Mining & Mtg. Co.
St Paul, Minnesota

28480
Hewiett Packard Co.
Palo Alto, California

29083
Monsanto Co, Inc.
Santa Clara, California

29604
Stackpole Components Co.
Raleigh, North Carolina

30323
tliinois Tool Works, Inc.
Chicago, iflinois

30983
Electra/Midland
San Diego, California

32539
Mura Corp.
Great Neck, New York

32897

Erie Technological Products, Inc.

Carlisle, Pennsylvania

32997 .
Bourns Inc.
Riverside, California

33173
General Electric Co.
Owensboro, Kentucky

34333
Silicon General
Westminister, California

34335
Advanced Micro Devices
Sunnyvale, California

34802
Electromaotive Inc.
Kenilworth, New Jarsey

37942
P.R. Mailory & Co., Inc.
Indianapolis, Indiana

43543
Nytronics Inc.
Geneva, New York

448655
Chmite Mtg. Co.
Skokie, Illinois

49671
RCA Corp.
New York, New York

49956
Raytheon Company
Lexington, Massachusetts

50088
Mostek Corp.
Carroliton, Texas

50579
Litronix Inc.
Cupertino, California

51605
Scientific Components Inc.
Linden, New Jersey

53021t
Sangamo Electric Co.
Springfietd, Hiinois

53504
Valhalla Scientific, Inc.
San Diego, California

54294
Cutler-Hammer Inc,
Selma, Nosth Carolina

55026

Simpson Electric Co.
Elgin, Ilinois

56289

Sprague Electric Co.
North Adams, Massachusetts

58474
Superior Electric Co.
Bristol, Connecticut

63743
Ward Leonard Electric Co,, Inc.
Mount Vernon, New York

55082
Weston Instruments Inc.
Newark, New Jersey

70563
Amperite Company
Unian City, New Jersey

70903
Belden Corp.
Geneva, Mlinois

71279
Cambridge Thermionic Gorp.
Cambridge, Massachusetts

71400
Bussmann Mig.
Saint Louis, Missouri

71450
CTS Corp.
Elkhart, Indiana

71468
ITT Cannon Electric inc.
Santa Ana, California

71482
Clare, C.P. & Co.
Chicago, lHinois

71580
Centrelab Electronics
Milwaukee, Wisconsin

71707
Coto Coil Co, Inc,
Providence, Rhode Island

71744
Chicago Miniature Lamp Works
Chicago, Hlinois

71785
TRW Eiectronics Components
Chicago, lllinois

72005
Wilber B. Driver Co.
Newark, New Jersey

72259
Nytronics Inc.
Pelbam Manor, New Jersey

72619
Dialight Div.
Brooklyn, New York

72982
Erie Tech. Products inc.
Erie, Pennsylvania

73138

Bechman Instrument tng.
Helipot Division
Fullerton, California

73445
Amperex Electronic Corp.
Hicksville, New Yark

73734
Federal Screw Products, Inc.
Chicago, Nlinois

73899
JFD Etfertronics Co.
Brooklyn, New York

73949
Guardian Electric Mfg. Co.
Chicago, lllinois

742786
General Instrument Corp.
Neptune, New Jersey

74306
Piezo Crystal Go.
Carlisle, Pennsylvania

74970
Johnson EF, Co.
Waseca, Minnesota

75042

TRW Electronics Components
IRC Fixed Resistors
Philadelphia, Pennsylvania

75378
CTS Knights Ing.
Sandwich, lilincis

75382
Kulka Electric Corp.
Mount VYernon, New York

75915
Littlefuse Inc,
Des Plaines, Hlinois

76055
Maliory Controls
Frankfort, indiana

76493
JW. Milter Company
Los Angeles, California

76854
Oak Industries Inc.
Crystal Lake, lllinois

77342
Potter & Brumfield Div,
Princeton, Indiana

77638

General Instrument Corp.
Rectifier Division
Brooklyn, New York

78488
Stackpole Carbon Go.
Saint Marys, Pennsylvania

78553
Eaton Corp.
Cleveland, Ohio

80031
Eiectro-Midland Corp,
Mepco Div.

Norristown, New Jersey

56289
Sprague Products
North Adams, Massachusetts

80294
Bourns Inc., Instrument Div.
Riverside, California

81073
Grayhill, Inc.
La Grange, llinois



https://www.manualsplus.com/

Federal Supply Codes for Manufacturers {cont.)

81095
Triad Transformer Corp.
Venice, California

B1312

Winchester Electronics
Div. of Litton Industries Inc.
Oakville, Connecticut

81483
International Rectifier Corp.
Los Angeles, California

81741
Chicago Lock Co.
Chicago, Illincis

82389
Switchcraft Inc.
Chicago, lllinois

82877
Raotron Inc.
Woodstock, New York

82879
ITT Royal Electric Div.
Pawtucket, Rhode |sland

83003
Vara Inc.
Garland, Texas

83298
Bendix Corp.
Eatontown, New Jersey

83330
Herman H. Smith, Inc.
Brooklyn, New York

83594
Burroughs Corp.
Plainfield, New Jersey

83740
Union Carbide Corp.
New York, New York

84171
Arco Electronics
Great Neck, New York

84411
TRW Electrenic Components
Qgallala, Nebraska

84613
Fuse Indicator Corp.
Rockville, Maryland

84682 :
Essex International Inc.
Peabody, Massachusetts

BGER4
Radio Corp. of America
Harrison, New Jersey

88219
Gould Inc.
Trenton, New Jersey

88245

Litton Systems Inc.
Useco Div.

Van Nuys, California

88419
Cornell-Dubilier Electronic Div.
Fuquay-Varian, North Carolina

89730
G.E. Co.
Newark, New Jersey

90201
Mallory Capacitor Go.
Indianapolis, Indiana

56365
Square D Co.
Chicago, lllinois

90303
Mallory Battery Co.
Tarrytown, New York

91094
Essex International Inc.
Newmarket, New Hampshire

891293
Johansen Mfg. Co.
Boonton, New Jersey

91506
Augat Inc.
Attleboro, Massachusetts

918637
Dale Electronics Inc.
Columbus, Nebraska

91862
Elco Corp.
Willow Grove, Pennsylvania

71488

Gremar Mfg, Co, Inc.
ITT Cannon/Gremar
Santa Ana, California

91802
Industriat Devices, Inc.
Edgewater, New Jersey

91833
Keystone Electronics Corp.
New York, New York

91929
Honeywell Inc.
Micro Switch Div.
Freepeonr, illinois

92194
Alpha Wire Corp.
Elizabeth, New Jersey

93332
Sylvania Electric Products
Woburn, Massachusetts

94988

Wagner Electric Corp.
Tung-Sol Div.

Newark, New Jersey

95146

Alco Electronic Products Inc.

Lawrence, Massachusetts

95275
Vitramon Inc.
Bridgeport, Connecticut

95303

RCA Corp.
Receiving Tube Div.
Cincinnati, Ohio

95348
Gardo's Corp
Bloomfield, New Jersey

95712
Bendix Caorp.
Franklin, Indiana

97913

Industrial Electronic
Hardware Corp.
New York, Naw York

97945

Penwalt Corp.

S8 White Industrial Products Div.
Piscataway, New Jersey

98278

Maico A. Micredot Co, Inc.
Connector & Cable Div.
Pasadena, California

98291
Sealectro Corp.
Mamaroneck, New York

98388

Royal Industries
Products Div.

San Diego, California

98978
IERC
Burbank, Califernia

99120
Plastic Capacitors, Inc.
Chicago, lllincis

99217
Bell Industries Elect
Burbank, California

99392
STM
Oakland, California

99515
ITT Jennings Monrovia Plant
Monrovia, California

99779

Use 29587

Bunker-Ramo Corp.
Landsdowne, Pennsylvania

99942
Centrelab Semiconductor
El Monte, California
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