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SECTION 1 
GENERAL DESCRIPTION 

ELECTRICAL DESCRIPTION 

The Models 2211A/B Voltage-to-Frequency Converters are 
highly accurate electronic transducers for automatically 
converting either positive or negative dc voltages to sig
nals of precisely proportional frequencies. 

The output frequency is directly proportional to the dc in
put voltage and, therefore, by connecting the output to an 
electronic counter a direct-reading digital display of the 
input voltage can be obtained. Also a permanent record 
of the voltage can be obtained by connecting the output of 
the counter to a compatible digital recorder. 

The Model 2211A produces a full-scale output frequency 
of 10,000 cycles per second, while the Model 2211B 
produces a full-scale output of 100,000 cycles per second. 
The higher sensitivity of the 221 IB provides a higher degree 
of resolution for high speed sampling, at the expense of a 
small loss of linearity. Zero input to the converters pro
duces zero output, while 1 volt produces a full-scale out
put. The input impedance to both converters is 1 megohm. 
An optional attenuator provides additional input voltage 
ranges of 10 volts, 100 volts, and 1000 volts. The two 
converters feature high accuracy with the simplest type 
of operation. There is only one operating control. Short 
duration operational overloads do not damage the instrument 
or upset its calibration. Input voltage levels are accurately 
measured despite any accompanying noise and interference, 
since the input voltage is averaged over the period of the 
gate time of the indicating counter. 

The converters provide internal positive and negative ref
erence voltages for checking the sensitivity of the instru
ments to within 0.1% accuracy. The reference voltages 
are derived from temperature controlled silicon Zener di
odes, and can be applied to the input of the instruments by 
means of a front-panel switch. 
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1.2 PHYSICAL DESCRIPTION 

The converters are constructed for rack mounting and enclosed 
with screen covers for protection. The units are compact, 
self cooling, and especially suited to systems use. The front 
panel is normally finished in non-reflecting light grey baked 
enamel with black-filled engraved control titles. 

1.3 SPECIFICATIONS 

INPUT (FLOATING): 

Voltage Range: 

Polarity: 

Impedance: 

Connector: 

OUTPUT: 

0 to 1 vdc. Other ranges on special 
order. See also Option M6. 

Sensitive to positive and negative inputs. 

1 megohm shunted by 200 pf. 

Binding posts (3/4-inch centers). 

Frequency: 2211A 0 to 10,000 cps 
2211B 0 to 100,000 cps 
(Output of 2211A and B responds to input 
overload of 20%.) 

Accuracy: Stability (at constant line voltage and tem-
perature) ±.02% of full scale per day. 

Line voltage effect: less than ±. 006% 
of full scale for ±10% line voltage change. 

Linearity (referred to straight line through zero 
and full scale calibration points): 
DY-2211A: ±.005% of full scale 
DY-2211B: ±.02% of full scale 

Temperature coefficient: ± 001% of read-
ing and ±.0005% of full scale per °C 
(10 to 50°C). 
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SPECIFICATIONS (Cont'd) 

Output Waveform: Transformer coupled from blocking oscillator. Five 
volt positive-going pulse, approximately 0.1 micro
second rise time, 2.5 microsecond duration, follow
ed by a negative spike which decays exponentially. 

Output Impedance: Positive pulse virtually unaffected from no load to 
500 ohm load. Negative spike decreases from lOv 
at no load to 4v at 500 ohm load. Load impedances 
less than 500 ohms progressively deteriorate the out
put waveform. 

Connector: BNC 

SELF-CHECK: Against internal zener diodes (0.1% accuracy). 

POWER REQUIREMENTS: 115/230v ±10%, 60 cps, 120 watts 

DIMENSIONS: 

WEIGHT: Net wt. 26 lbs, shipping wt. 40 lbs approx. 

ACCESSORIES SUPPLIED: Coaxial output cable, BNC-terminated both ends, 4 
feet long (part no. 5060-2504). 
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OPTIONS: 

M2. Input Polarity Indication 

Two neon indicators are provided on the front panel, indicating 
positive and negative polarity of input, respectively. In addition, 
a single-pole double-tnrow relay contact closure is brought out 
to a rear MS3102A-10SL-3P connector. 

M3. Parallel Rear Connectors 

An INPUT connector type XLR-3-32-A95 and an OUTPUT BNC 
are mounted on the rear panel; these are wired in parallel with 
the respective front panel connectors. The mating input connector 
type XLR-3-11C-A95 is also supplied. 

M4. Separate Outputs 

Two OUTPUT BNC connectors are provided on the rear panel, sup
plying separate outputs for positive and negative inputs. The standard 
combined pulse output at the front panel BNC is retained. 

M6. Input Attenuator (1 to lOOOv) 

Input ranges 1, 10, 100, lOOOv full scale. Max. division error at 
25°C, ±.03%. Max. temperature coefficient, ±.001% per °C. 

M7. Rack-Mounting Slides 

Instrument is fitted with slides, Chassis-Trak C-300-S-20, permitting 
easy withdrawal from rack. 

M10. Input Attenuator (0.1 to lOOv) 

Input attenuator provides ranges of 0.1, 1, 10, and lOOv full scale. 

M17. 0. 1 Volt Input Range 

Full scale input is 0. lv instead of lv. 
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SECTION 2 
INSTALLATION AND OPERATING PROCEDURE 

2.1 INSTALLATION 

The instrument mounts in a standard 19-inch wide rack. 
The instrument has an internal power supply that is wired 
at the factory for 115-volt, 50-60 cycle operation, by may be 
converted for 230-volt operation by rewiring the primary wind
ings of the two power transformers as shown on the schematic 
diagram of the power supply. 

2.2 CONTROLS, TERMINALS, AND INDICATORS 

Power (Toggle switch): When in STANDBY position and 
with the power cord connected, heater power is supplied 
to the temperature control oven to maintain certain cir
cuits of the instrument at 65°C. When in ON position, 
line power is supplied to the primary windings of power 
transformer, T l , which allows the electrical circuits to 
operate after a short time delay. 

Indicator lamps: 

Amber: Indicates when the power cord is connected 
and power switch is in the STANDBY posi
tion. 

White: Cycles on and off as heat is alternatively 
applied and removed from the temperature 
control oven. 

Red: Indicates wnen power switch is in ON position. 

Voltage Range Selector (Rotary switch): Selects input voltages 
to be applied to the converter. Two types are available. 

Without attenuator: Has three positions. One position 
(standard) accepts positive or negative dc input 

voltages from 0 to 1 volt. Two addi
tional positions, +CHECK and -CHECK, 
connect internal reference voltages to 
the input for self-check purposes. 
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With Option M6 
attenuator: 

are 0.1, 1, 10, lOOv) 

(Option M10 at
tenuator ranges 

Has six positions. Four positions, lv, 
lOv, lOOv, and lOOOv, select positive 
or negative dc input voltage ranges of 
0 to 1, 0 to 10, 0 to 100, and 0 to 
1000 volts. Two additional positions, 
+CHECK and -CHECK, connect internal 
reference voltages through the lOv range 
to the input for self-check purposes. 

Input (binding post connectors): Receives dc input voltages to be 
measured. Input may be floated or grounded to chassis. 

Output (BNC connector): Provides means for connecting an ex-
ternal instrument to the converter for monitoring the output 
frequency. 

Zero (potentiometer): Screwdriver-adjusted potentiometer, acces
sible-through the front panel, is used to equalize the instrument's 
±response . 

±Cal (Two screwdriver-adjusted potentiometers): Two potentiometers, 
accessible through the front panel, are used to calibrate the instru
ment. 

2.3 OPERATING PROCEDURE 

To operate the Voltage-to-Frequency Converter proceed as follows: 

1) Turn the instrument on and aUow to warm up. Readings may be 
taken after a three-minute warm-up; however, for best accuracy, 
allow the instrument to warm up for at least 30 minutes. If the 
instrument was previously in the STANDBY position only a short 
warm-up period is necessary. 

CAUTION: If the white light, indicating oven heating, should fail 
to go off after the instrument has reached operating temperature, 
turn off the instrument. Check the mercury thermostat to see if 
it is operating properly, as the circuits in the oven can be damaged 
by too much heat. 

2) Connect an electronic counter or other frequency measuring device 
to the output connector of the converter. 

3) Connect the dc voltage to be measured to the input of the converter. 

Note: The converter may be floated at up to 200 volts peak 
above chassis ground by connecting the input voltage to the 
red and black input terminals and leaving the chassis ground 
terminal disconnected. To reference the converter to chassis 
ground, the black input terminal should be connected to the 
chassis ground terminal. 
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Overload input voltages tend to saturate the chopper-stabilized 
amplifier and make the instrument free-run. However, with 
the exception of the lOOOv range on the 2211A/B with the op
tional attenuator, input voltages up to approximately 1.2 times 
the full-scale range switch setting can still be measured to full 
specified accuracy. Also, except on the lOOOv range, brief 
input voltage overloads up to 10 times the full-scale range switch 
setting cause no damage or permanent shift in calibration. How
ever, for several seconds after correcting a highly overloaded 
condition, the amplifier will remain saturated and the instrument 
will be locked-out, generating an output frequency above the rated 
full-scale frequency. 

2.4 CHECKING CALIBRATION 

The +CHECK and -CHECK positions of the front panel selec
tor switch permit easy checking of the instrument's sensitivity 
against internal zener diode reference voltages. 

Calibration of the 2211A/B consists of establishing zero output 
cycles for zero input volts, and establishing full-scale output 
(10, 000 cps for 2211A, and 100, 000 cps for 2211B) for a full 
scale input of one volt, separately, for each polarity. Check 
the calibration of the 2211A/B periodically with an electronic 
counter having a crystal-controlled time base, and if necessary, 
make calibration adjustments as described below: 

1) Zero output for zero input: This adjustment is made with the 
ZERO potentiometer which equalizes the converter's positive 
and negative response. To make this adjustment switch the 
Voltage Range switch to an external input position, short out 
the input terminals, and adjust the ZERO potentiometer for 
zero output frequency. 

2) Full-scale output for full-scale input: This adjustment is accom
plished with the four CAL potentiometers, and establishes the 
full-scale output for both polarities of dc input. To make this 
adjustment, proceed as follows after the instrument has been 
turned on for at least one hour. 

1. Mechanically center the two front-panel CAL 
potentiometers. 

2. Apply +1 vdc, having an accuracy of 0.01% or 
better, to the input of the converter. 

3. Adjust the internal +CAL potentiometer for a 
full-scale output frequency (10,000 cps for 
2211A; 100,000 cps for 2211B). 

4. Repeat steps 2 and 3 for -1 vdc input, and 
adjust the internal -CAL potentiometer for a 
full-scale output. 
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Note: The two front-panel potentiometers, CAL+ and C A L - , 
provide fine adjustments for calibrating. 

2.5 TRANSIENT RESPONSE 

The Voltage-to-Frequency Converter follows changes of input 
level virtually instantaneously; the output will be at the proper 
new frequency within a single period of that frequency. The 
delay varies from a few milliseconds for signals near zero in
put level to a fraction of a millisecond for inputs near full scale. 
However, a small delay may be introduced if the signal crosses 
through zero, or starts from zero. When crossing through zero, 
the maximum response time for the 2211A and 221 IB is about 
10_3 volt-seconds and 10"̂  volt-seconds respectively. That is, 
in the case of the 2211A the response to a step function of 1 
volt may be delayed up to 1 millisecond; at a level of 0.01 volt, 
it may be delayed 100 milliseconds before a steady state is 
reached. Another way of stating this is that a maximum possible 
loss of 10 counts can occur on passing through, or starting from, 
zero. In cases where maximum speed of response is needed, a 
small polarizing voltage should be applied to the input. The po
larizing voltage should be applied in the same direction as the 
input signal and should be of sufficient magnitude to provide 2 
or 3 counts every 10 seconds. The polarizing voltage can be 
supplied by offsetting the ZERO control, providing a check is 
made to see that the polarity is correct (i.e., by inserting a 
small input voltage and seeing if the count increases). 

2-4 



SECTION 3 
DETAILED DESCRIPTION AND THEORY OF OPERATION 

1 GENERAL 

The 2211A/B contains a Voltage Range switch on the front 
panel for selecting either an external dc voltage or the in
ternal dc reference voltage to be applied to the input cir
cuits of the instrument. 

The dc input voltage is applied to the Voltage-to-Frequency 
Converter, which internally generates a train of standard 
pulses with a frequency proportional to the input voltage. 
When the input voltage is zero, no pulses are generated. 
When a voltage other than zero is applied to the input, it 
is integrated such that a linear voltage is generated with 
a slope proportional to the input voltage. When the linear 
voltage reaches a fixed trigger level, a pulse of precise 
voltage-time characteristics and polarity opposite to that 
of the input is generated and applied back at the input 
(see figure 3-1). This pulse is used to restore the linear 
voltage to a balanced level below that at which the pulse 
was generated. At the end of the restoring pulse the lin
ear voltage again returns to the trigger level and another 
restoring pulse is generated. This process continues with 
restoring pulses being generated at a rate proportional to 
the slope of the integrated input voltage. Output pulses 
are generated simultaneously with the restoring pulses and 
are transformer coupled to a front-panel output connector 
to be monitored by a frequency measuring device. 

2 DETAILED DESCRIPTION 

2.1 Converter Section 

A dc input voltage is applied through a 1 megohm input impe
dance to an inverting chopper-stabilized amplifier with an ex
ternal feedback capacitor. The inherent gain of this amplifier 
is so high that the feedback loop alone determines its operation. 
The feedback capacitor, together with a series input resistance, 
causes the dc input voltage to be integrated with respect to time. 

To understand the operation of the integrating amplifier circuit, 
consider the case where a positive dc voltage is applied to the 
input of the converter. This causes current to flow through 
the input series resistance and raise the dc voltage level at the 
input of the amplifier. This lowers the voltage at the amplifier 
output. The change in the output voltage causes current to flow 
through a feedback capacitor around the amplifier and oppose the 
change in voltage at the input. This current charges the capa
citor, building up a voltage across it. Since the gain of the am
plifier is extremely high, a very small change in the input volt
age causes a very large change in the output current. Therefore, 
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FIGURE 3-1 

FUNCTIONAL BLOCK DIAGRAM 
OF VOLTAGE-TO-FREQUENCY CONVERTER 
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the voltage at the input stays very near ground potential. The 
current through the capacitor is directly proportional to the volt
age applied to the input to the integrating amplifier circuit, and 
the voltage developed across the capacitor (and amplifier output) 
is directly proportional to the charge on the capacitor. Since 
the charge on the capacitor is the integral of the current with 
respect to time, the voltage at the output of the amplifier is di
rectly proportional to the integral of the input voltage. 

There are two transistorized pulse generators in the converter, 
A5 for positive and A6 for negative inputs, that are triggered 
by the integrated voltage from the chopper-stabilized amplifier. 
A5 pulse generator is triggered by a negative going voltage, 
while A6 is triggered by a positive going voltage. Simi
larly, the two pulse generators provide balancing pulses of op
posite polarities for the converter input circuit. Each consists 
of a diode gate, an emitter follower, a blocking oscillator, and 
a push-pull limiting amplifier that drives a saturable core trans
former. For convenience, the following description refers to the 
triggered pulse generator that operates when a positive voltage 
is applied to the converter input. 

INTEGRATOR OUTPUT (POSITIVE CONVERTER INPUT) 

y 

BALANCING PULSES nnnnnnnr 
( b ) O U T P U T P U L S E R A T E F O R C O N V E R T E R I N P U T O F 1 3 X E ) V O L T S 

FIGURE 3 . 2 
T R I G G E R I N G O F B A L A N C I N G P U L S E S 
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When a positive voltage is applied to the input, the output voltage 
of the chopper-stabilized amplifier decreases at a linear rate un
til a definite trigger level is reached, as determined by the bias
ing network of emitter follower, A5Q2. At this point A5Q2 con
ducts and the blocking oscillator fires, producing a pulse which 
is used to drive the push-pull limiting amplifier and is also cou
pled through emitter follower, A5Q3, to the output blocking oscil
lator. The output blocking oscillator fires and a pulse is coupled 
to the output connector. 

The push-pull limiting amplifier has a saturable core transformer 
which first saturates in one direction and then the other, when the 
blocking oscillator fires. The output of the limiting amplifier con
sists of pulses with a uniform voltage-time integral rectified to 
have a polarity opposite to that of the voltage applied to the input 
of the converter. That is, the positive pulse generator produces 
negative output pulses; the negative pulse generator channel pro
duces positive output pulses. These pulses are used to return 
the integrated output of the chopper-stabilized amplifier to a level 
below that at which a pulse is generated. 

It should be noted that the accuracy of the 2211A/B does not de
pend on the level at which the blocking oscillator is triggered, 
but only on the voltage-time integral of the standard pulses from 
the limiting amplifier. 

3.2.2 Power Supply 

The voltage-to-Frequency Converter contains two highly regulated dc 
power supplies and one unregulated power supply. One regulated power 
supply provides +10 and -10 vdc to power the transistorized circuits 
in the converter. The +10 vdc output is also used to operate the other 
regulated supply of +150 and -150 vdc, which provides high voltage 
power for the chopper-stabilized amplifier. The 150 vdc power supply 
has a free-running multivibrator operating at about 10, 000 cps in the 
primary circuit of its saturable core power transformer. By means 
of the proper turns ratio on the transformer the multivibrator oscil
lations are stepped up, so that after being rectified, the output is 
150 vdc. 

The unregulated power supply provides about 30 vdc to the temperature 
control oven in the converter. A constant temperature of 65°C is main
tained in the oven by thermostat SI. 

When the power switch is turned on, the 10 vdc power supply immedi
ately operates to supply power for the transistorized circuits in the 
converter, and filament power of 10 vdc and 6.3 vac for tubes VI, V2, 
and V3, V4 respectively, in the chopper-stabilized amplifier. However, 
the 150 vdc power supply does not go into operation until a 60-second 
thermal time delay switch is closed. When the time delay switch is 
closed, relay K l becomes energized, which removes the bias from the 
transistors in the 150 vdc power supply multivibrator, and allows the 
multivibrator to function. 
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SECTION 4 
MAINTENANCE 

4.1 INTRODUCTION 

This section describes how to maintain the 2211A/B Voltage-to-Frequency 
Converters. The material in this section is as follows: 

4.2 Precautions 
4.3 Tube Replacement 
4.4 Semiconductor Replacement 
4.5 Troubleshooting 
4.6 Servicing Etched Circuit Boards 

4.2 PRECAUTIONS 

The high standards of performance of which the Voltage-to-Frequency 
Converters are capable depend on the accuracy, and the voltage and 
temperature stabilities of their electrical parts. Careful handling while 
servicing will maintain this performance. If the instrument should fail, 
determine the cause of the failure before replacing parts. When re
placing parts, use exact duplicates. Do not overheat parts when sol
dering. 

When testing the converter while it is turned on, be careful to avoid 
momentary shorts within the instrument. Transistors and diodes can 
be damaged instantly by short-circuit currents. 

The converter uses a number of deposited film resistors. Be careful 
not to scratch the surface of these resistors, as this will affect their 
accuracy. 

The two saturable core transformers in sections A3 of the converter 
are inside Mu-metal shields. Physical shock may change the magnetic 
properties of these shields. 

4.3 TUBE REPLACEMENT 

The tubes in the Voltage-to-Frequency Converter are RETMA types and 
require no special selection. After changing a tube, check the calibra
tion as described in Section 2; check again after the first 24 hours of 
operation. 

4.4 SEMICONDUCTOR REPLACEMENT 

Under normal conditions transistors and diodes can last indefinitely un
less damaged. If one fails, replace it with one of the same type. Use 
the least possible heat when soldering to the transistors and diodes, and 
allow them to cool before turning the instrument on. 
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After replacing a transistor or diode, check the calibration as de
scribed in Section 2; check again after 24 hours of operation. 

4.5 TROUBLE SHOOTING 

By making use of the material in this section in conjunction with the 
schematic diagrams, and waveform and voltage charts provided, the 
location of most malfunctions occurring in the 2211A/B will be greatly 
simplified. 

For most malfunctions occurring in the Voltage-to-Frequency Converter 
a visual check and power supply voltage check should be made before 
doing any other trouble shooting in the instrument. 

In making a visual check of the instrument, look for cold tubes, signs 
of overheating, mechanical damage, and so forth. Observe the pre
cautions described in Para 4.2. Ii the chopper is operating, a slight 
vibration can be felt on top of its case. 

WARNING: 115 vac is present at several locations in the instrument 
when the power cord is in an active outlet. To be safe, unplug the 
power cord when working inside the instrument. 

Normal power supply voltages are listed below: 

SUPPLY 
VOLTAGE AT 
115 VAC LINE RIPPLE 

REGULATION 
102 - 128v 

+10 vdc nom. +10 ±0.5v 20 mv rms 10 mv 

-10 vdc nom. -10 ±0.5v 10 mv rms 10 mv 

+150 vdc nom. +150 ±3v 30 mv rms 30 mv 

-150 vdc nom. -150 ±3v 30 mv rms 30 mv 

The +150v supply and the -150v supply should be within l-l /2v of 
each other. 
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4.5.1 Power Supply Troubles 

Symptom Possible Cause 

Poor regulation of ±10v supply 1. Q l , 3, 5, 6, damage due to a 
momentary short of the power 
supply output. 

2. Absence of -150v in lOv supply. 

No ±150v output 1. Failure of the ±150v multivibrator 
indicated by Q10, 11, heating-up 
and by a voltage drop in the +10v 
supply. 

2. No +10v output. 

3. Malfunction ofK2 time delay relay. 

Oven lamp fails to cycle on and 
off 

1. DS3 lamp failure. 

2. Oven thermostat failure (DS3 should 
begin to cycle on and off after 30 
minutes). 

4.5.2 Converter Troubles 

The malfunctions most likely to occur in the converter result in an abnor
mally high output frequency indication, or no output at all. These two 
conditions are charted below: 

Symptom 
Range Switch 

Position Possible Cause 

High Output 

High Output 

+ CHECK 

- CHECK 

1. If output is normal after a 
few seconds in a CHECK 
position, the external in
put voltage overloaded the 
converter. 

High output 
High output 

+ CHECK 
- CHECK 

1. Chopper Amplifier, check for 
faulty tubes by substitution. 

High output 

Normal output 

+ CHECK 

- CHECK 

1. Check + Channel (A5) 

High output 

Normal output 

- CHECK 

+ CHECK 

1. Check - Channel (A6) 

No output 
No output 

+ CHECK 
- CHECK 

1. Output blocking oscillator 
2. Check that external counter 

is operating properly. 

No output 

Normal output 

+ CHECK 
- CHECK 

1. A5Q1 (If A5Q1 is faulty check 
A5CR1, 2, before replacing). 

Normal output 
No output 

+ CHECK 
- CHECK 

1. A6Q1 (If A6Q1 is faulty check 
A6CR1, 2,before replacing). 
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After malfunctions in the instrument have been corrected, check the pow
er supply voltages with the oven at operating temperature (65°C). 

With the Voltage Range switch in one of the external input positions, and 
the input terminals shorted, adjust the ZERO potentiometer for zero out
put at pin 6 of the chopper-stabilized amplifier. Observe the output fre
quency indications with the Voltage Range switch in the +CHECK and 
-CHECK positions. If these indications do not correspond with the cali
bration tags on the front panel for these positions, then the instrument 
should be recalibrated using a source voltage with 0.01% accuracy. The 
covers should be installed and the instruments allowed to heat-run for 24 
hours before recalibrating. 

Note: If one of the Zener diodes in the ±10 vdc power supply is changed, 
a new calibration tag for the front panel must be made. If K l , V3, or V4 
in the chopper-amplifier have been replaced follow the procedure in 4.5.3. 

4.5.3 AC Filament Hum Adjustment 

1. Switch the VOLTAGE RANGE selector to one of its 
external input positions. 

2. Short the input terminal. 

3. Connect an oscilloscope to the output terminal of the 
chopper-stabilized amplifier (pin 6 of A2). 

4. Adjust the hum potentiometer (R45) for minimum 50-60-cycle 
ripple as observed on the oscilloscope. 
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4.5 SERVICING ETCHED CIRCUIT BOARDS 

The bond between etched wires and mounting board last indefinitely under normal instrument 
use. The bond can be broken by excessive heat or pressure. Follow these instructions care
fully. 

Clean mounting holes by quickly melting 
solder and inserting awl in direction shown. 

Apply heat sparingly to lead of part, not to 
etched wiring. Use 50-watt iron or smal
ler; solder quickly. mm 

P 

Shape leads of part so they fit easily through 
mounting holes. Tin leads so further flux
ing will not be required. 

Being careful not to r a i s e etched wiring 
from board, insert new part and hold firm
ly against board. Apply heat to lead of 
part, solder to junction. If necessary, use 
rosin flux only; do not use soldering paste. 
Cut off surplus wire leads. Coat with in
sulating varnish. 

Some components are mounted by soldering their leads in eyelets which are in turn soldered 
in place on the board. Replace components mounted in this manner by unsoldering and re-
soldering the leads in the eyelets without disturbing the solder connection between the eyelet 
and the etched circuit. If necessary resolder this connection. 

Additional holes can be drilled with a number 55 (0.052 inch; 1.3 millimeter) drill bit in a 
high speed electric drill. Start drill on the etched-wire side of the board. 

If an etched wire is accidentally partially raised up off of the circuit boards, cement it down 
with a quick drying acetate-base cement. This cement must have good electrical insulating 
qualities. 

A broken or burned out section of an etched wire can be repaired or replaced by soldering 
a length of solid copper wire over the damaged section. If possible, overlap approximately 
1/2 inch. Use pretinned wire that has a diameter less than the width of the etched wire. 

To remove a tube socket or other components attached to the board by more than two wires 
(such as potentiometers, pulse transformers, etc.) clip the leads between the component and 
the board and then unsolder the portions of the leads which remain attached to the board. 
Clean the mounting holes as shown in Fig. 2. 
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D.C. VOLTAGE CHART 

TRANSISTOR LOCATION 
D . C . 

VOLTS NOTES 

Ql EMITTER 
BASE 
COLLECTOR 

-10.3 
-10.5 
-16.5* 

* nominal; 14.2 vdc low line, 
to 19.3 vdc high line. 

Q2 EMITTER 
BASE 
COLLECTOR 

- 6.0* 
- 6.2* 
-10.5 

* for 6.2 volt Zener diode; can 
vary ±0.3 volt depending on 
particular Zener used. 

Q3 EMITTER 
BASE 
COLLECTOR 

- 0.3 
- 0.5 
- 5.6* 

* nominal; -3.0 vdc low line, to 
7.8 vdc high line. 

Q4 EMITTER 
BASE 
COLLECTOR 

+ 6.4* 
+ 6.2* 
- 0.5 

* for 6. 2 volt Zener diode; can 
vary ±0.3 volt depending on 
particular Zener used. 

Q5 EMITTER 
BASE 
COLLECTOR 

-10.0 
-10.3 
-16.5* 

* nominal; 14.2 vdc. low line, to 
19. 3 vdc high line. 

Q6 EMITTER 
BASE 
COLLECTOR 

0 
- 0.3 
- 5.6* 

* nominal; -3.0 vdc low line, to 
7. 8 vdc high line. 

Q7 EMITTER 
BASE 
COLLECTOR 

+ 6.4* 
+ 6.2* 

0 

* for 6. 2 volt Zener diode; can 
vary ±0.3 volt depending on 
particular Zener used. 

Q8 EMITTER 
BASE 
COLLECTOR 

- 6.0* 
- 6.2* 
-10.0 

* for 6.2 volt Zener diode; can 
vary ±0.3 volt depending on 
particular zener used. 

Circuit Condition: Power switch ON and thermal time delay relay energized. 

OVEN POWER SUPPLY 
CIRCUIT POSITION 

SI OPEN SI CLOSED OVEN POWER SUPPLY 
CIRCUIT POSITION Low Line High Line Low Line High Line 

Junction R24 and R25 -2.16 -1.68 -0.30 -0.23 
Junction R25 and R26 -0.27 -0.21 -0.048 -0.037 
Junction R21 and R28 -6. 5 -5.0 -0.425 -0.4 
Collector of Q12 -2.4 -1.8 -34.0 -26.0 
Collector of Q9 -2.5 -2.0 - 0.138 - 0.125 

Figure 4-1 
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2 2 1 1 B * W A V E F O R M S F O R T R O U B L E S H O O T I N G 

2211A WAVEFORMS SIMILAR, BUT WITH TIME BASE EXPANDED 
-tO TIMES. POWER SUPPLY WAVEFORMS REMAIN THE SAME. 

+ 1 VDC INPUT 

WAVEFORMS 

o-
0.54 
1.0--
1.5-

10 20 

2--

2- - 10 20 

0 - — J ^ - ^ [ 

3-}-
2 
1 4 
0 - -
1 - - 10 20 

10 20 

3-

20--
10--
0 

10 
204 

A t , • A 

10 

20--

20 

101" 
5 - . 

5 
104 
15--

20 

CIRCUIT POSITION 
& DESCRIPTION 

(A2, PIN 6) 

CHOPPER-STABILIZED 
AMPLIFIER OUTPUT. 

m 
(COLL. A5Q1) 

BLOCKING OSCILLATOR 
OUTPUT. 

m 
(JCT. A5R2 a A5C2) 

BLOCKING OSCILLATOR 
PULSE. 

(BASE A3Q1) 

INPUT, P U S H - P U L L 
LIMITING AMPLIFIER. 

(JCT. 

m 
A5C1 8 A5T1) 

BLOCKING OSCILLATOR 
P U L S E . 

(BASE A3Q2) 

INPUT, PUSH-PULL 
LIMITING AMPLIFIER. 

m 
(A3Z1, PIN 2) 

CENTER-TAP OUTPUT, 
P U S H - P U L L AMPLIFIER. 

CD 
(A3Z1, PINS 4 a 5) 

OUTPUT, P U S H - P U L L , 
AMPLIFIER BEFORE 

DETECTION. 

(A3Z1 , PIN 6) 

BALANCING V O L T A G E -
TIME PULSE FROM 

P U S H - P U L L AMPLIFIER. 

10J 
(J2, OUTPUT BNC) 

OUTPUT PULSE FROM 
BLOCKING OSCILLATOR, 

A4Q1. 

- 1 VDC INPUT 

WAVEFORMS 

1.5-
1.0 - •. 
0.5 

0 
10 20 

10 20 

2 0 - -

2 - - 10 20 

2 - -

10 20 

3 - -

20 
10 

10 
20 

20 -
10 lA . . . A 

10 20 

10 4 
5 
0 
5 

10 
154 

20 

CIRCUIT POSITION 
a DESCRIPTION 

LTJ 
(A2, PIN 6) 

CHOPPER-STABILIZED 
AMPLIFIER OUTPUT. 

ED 
(COLL. A6Q1) 

BLOCKING OSCILLATOR 
OUTPUT. 

(JCT. A6R2 a A6C2) 

BLOCKING OSCILLATOR 
PULSE. 

mi 
(BASE A3Q3) 

INPUT, P U S H - P U L L 
LIMITING AMPLIFIER. 

(JCT. A6C1 a A6T1) 

BLOCKING OSCILLATOR 
PULSE. 

HE 
(BASE A3Q4) 

INPUT, P U S H - P U L L 
LIMITING AMPLIFIER. 

DE 
(A3Z2, PIN 2) 

CENTER-TAP OUTPUT, 
PUSH-PULL AMPLIFIER. 

(A3Z2 , PINS 5 a 6) 
OUTPUT, P U S H - P U L L , 
AMPLIFIER BEFORE 

DETECTION. 

E H 
(A3Z2 , PIN 4) 

BALANCING V O L T A G E -
TIME PULSE FROM 

PUSH4^ULL AMPLIFIER. 

(J2 , OUTPUT BNC) 

OUTPUT PULSE FROM 
BLOCKING OSCILLATOR, 

A4Q1. 

In 200 
LED 

(T3 , PIN 8) 

MULTIVIBRATOR, 
150 VDC POWER SUPPLY. 

0 -
5-

10-
\ 

LED 
(T3 , PIN 8) 

MULTIVIBRATOR, 
150 VDC POWER SUPPLY. 

12 t 
10 
8 4 
6 -
4 
2 
0 

100 
-4-—I 1 1 1 1 t-

200 
-4-4 

E E 
(T3 , PIN 1) 

MULTIVIBRATOR, 
150 VDC POWER SUPPLY. 

NOTE*. V E R T I C A L S C A L E IN V O L T S , H O R I Z O N T A L S C A L E IN M I C R O S E C O N D S . 

FIGURE 4 - 2 
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BOTTOM INTERNAL VIEW OF MODEL DY-2211 

FIGURE 4-4 
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SECTION 5 
TABLE OF REPLACEABLE PARTS 

5.1 INTRODUCTION 

This section contains identification and ordering information for replacement 
parts. Any changes to the Table of Replaceable Parts will be listed on a 
Change Sheet at the front of this handbook. Note that Dymec uses 0 stock 
numbers, A part described as <$ only is a special part that can be obtained 
only from the Hewlett-Packard Co. If another manufacturer's stock (part) 
number is listed, the part may be obtained directly from that manufacturer. 
A list of manufacturers' code numbers will be found in the Appendix at the 
end of the Table. In general, parts available from manufacturers other than 
those listed may be used if the part has equivalent electrical and physical 
characteristics and quality. 

As noted on schematic diagrams, the optimum electrical value of certain com
ponents may be selected at the factory to compensate for variations in other 
components, wiring capacitance, etc. In some instruments, a selected part 
may be omitted (e. g., a selected resistor might be a wire or an open circuit). 
The nominal (or average) value of the part is indicated on the schematic dia
gram. When replacing, use the original value of the part installed in your in
strument. 

The Table lists parts in alpha-numerical order of their reference designation 
and provides the following information on each part: 
1. Description (see list of abbreviations used, paragraph 5.3). 

2. 0 stock number or Dymec drawing number. 
3. Typical manufacturer of the part in a five-digit code (see list of manufac

turers in Appendix). 
4. Manufacturer's part, stock, or drawing number. 
5. Total quantity used in instrument. 
6. Recommended spare part quantity for complete maintenance during one year 

of isolated service. 

Miscellaneous and mechanical parts not indexed by reference designation are 
listed at the end of the Table. 

5.2 ORDERING INFORMATION 

To order a replacement part, address your order or inquiry either to your lo
cal Hewlett-Packard/Dymec field office (listed on last page of this handbook) or to 
United States Western Europe 
CUSTOMER SERVICE Hewlett-Packard S.A. 
Hewlett-Packard Co. 54 Route des Acacias 
395 Page Mill Road Geneva, Switzerland 
Palo Alto, California 
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Specify the following information on each part: 

1. Dymec model number and complete serial number of instrument. 
2. 0 stock number. 
3. Circuit reference designation. 
4. Description. 

To order a part not listed in the Table, give complete description and include 
function and location of the part in the instrument and/or system. 

5.3 ABBREVIATIONS USED 

Reference Designation Column 

A = assembly MP = mechanical part 
B motor P = plug 
C - capacitor Q = transistor 
CR = diode R = resistor 
DL = delay line RT = thermistor 
DS = device signaling (lamp) RV = varistor 
E - misc electronic part S = switch 
F - fuse T = transformer 
FL filter V = vacuum tube, neon bulb, photo
J = jack cell, etc. 
K - relay w = cable 
L = inductor X = socket 
M = meter z network 

Description Column 

a = amperes pos = position(s) 
c carbon poly = polystyrene 
cer = ceramic pot = potentiometer 
comp = composition rect = rectifier 
depc = deposited carbon rot = rotary 
elect = electrolytic s-b = slow-blow 
f = farads Se = selenium 
f-a = fast acting sect = section(s) 
fxd = fixed Si = silicon 
Ge = germanium SPL = special 
incd = incandescent Ta = tantalum 
metflm = metal film Ti = titanium dioxide 
MFR = manufacturer tog = toggle 
my = mylar tol = tolerance 
NC = normally closed V = volts 
Ne = neon var = variable 
NFR = not field replaceable w/ = with 
NO = normally open w = watts 
NPO = zero temp coeff WW = wirewound 
NSN = no stock number w/o = without 
NSR = not separately replaceable * = optimum value selected, 
OBD order by description nominal value shown 
pc = printed circuit board (component may be omitted) 
piv = peak inverse voltage 
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DY-2211A/B 
REFERENCE 

DESIGNATION DESCRIPTION STOCK N O . AAFR. 
C O D E N O . AAFR. PART N O . OTY. 1-YR. 

SPA. 

A l Assembly, input-switch w/o attenuator 
w attenuator 

OBD 
5060-2417 

28480 
04404 

1 
1 

0 
0 

A2 Amplifier, Chopper-stabilized 0950-0033 28480 1 0 

A3 Assembly, oven 5060-2376 04404 1 0 

A4 Board, output 5060-2157 04404 1 0 

A5 Board, + Channel 5060-2215 04404 1 0 

A6 Board, - Channel 5060-2216 04404 1 0 

B l Motor: fan 3140-0010 73793 G5-CW ER-6667 1 ! 

Blade: fan 3160-0038 06812 0-327-4 1 1 

CI, 2, 5 C: fxd, elect, 500 /if, 75v 0180-0047 56289 D27345-852-J 3 1 

C3,4 C: fxd, my, 0. 1 '/if, 20%, 150 vdcw 0170-0055 72928 33SY104M 2 1 

C7 C: fxd, elect, 1000 jLtf, 15v 0180-0174 56289 TVA-1163 1 1 

C8,12 C: fxd, my, .1 /if, 10%, 200v 0160-0168 56289 192P10492 2 1 

C9 C: fxd, mica, .001 /if, 5%, 500 vdcw 0140-0018 00853 KK-1210 1 1 

CIO, 11 C: fxd, elect, 40 /if, 450 vdcw 0180-0208 56289 D16653 2 1 

C21 C: fxd, mica, 5%, 500v 2211A: 
2211B: 

470 pf 
47 pf 

0140-0085 
0140-0039 

56289 
56289 

KR-1347 
KR-1210 

1 
1 J 

C22A, B C: fxd, cer, 2 x 0.01 /if, 20%, 250v 0150-0119 56289 41C159A 1 1 

CR1-4 Diode: Si, SD-91 1901-0069 81483 4 4 

CR5,6 Diode: Ge, 1N90 1901-0016 73293 2 2 

CR7,8 Diode: Si, SD-91A 1901-0026 81483 2 2 

CR9,10 Diode: Si, SD-94 1901-0028 81483 2 2 

DS1 Lamp: Ne, amber 1450-0084 03797 1 1 



DY-2211A/B 
REFERENCE 

DESIGNATION DESCRIPTION (fy STOCK N O . AAFR. 
C O D E N O . AAFR. PART N O . OTY. 1-YR. 

SPA. 

DS2 Lamp: Ne, red 1450-0085 03797 1 

DS3 Lamp: incd, white, 28v 1450-0086 03797 1 1 

F l Fuse: cartridge, 1.6a, s-b 2110-0005 75915 31301.6 1 10 

Fus eh older for above 1400-0084 75915 342012 1 1 

J2 Receptacle: female, BNC, UG-1094/U 1250-0118 91737 UG-1094/U 1 1 

J3 Connector: power, 3 pin, male 1251-0148 87930 H-1061 1G-3L 1 1 

K l Relay: 2.5K coil, 3 PDT 0490-0071 77342 KCP14 1 1 

K2 Relay: thermal time delay, 60 sec 0490-0051 94197 117-60-G 1 1 

LI , 2 Inductor: 225 mh at 400 ma 9110-0065 98734 1639 2 1 

L3 
i 

Inductor: . 18 mh, . 025ft 9110-0066 98734 1696 1 1 
k Ql,3-9 Transistor: Ge, 2N404 1850-0032 72699 8 

02,4, 7, 8 Transistor: Ge, 2N650 1850-0048 04713 4 1 

Q5,6,12 Transistor: Ge, 2N301 1850-0126 02735 3 1 

Q10,11 Transistor: 2N627 
(Purchase without solder lugs on emitter and base pins.) 

1850-0120 04713 2 
1 

R l R: fxd, comp, 2.2K, 5%, lw 0689-2225 01121 GB2225 1 1 

R2,3 R: fxd, comp, 120K, 5%, l/2w 0686-1245 01121 EB1245 2 1 

R4,6 R: fxd, comp, 100K, 5%, l/2w 0686-1045 01121 EB1045 2 1 

R5 R: fxd, comp, 47K, 5%, 1/2w 0686-4735 01121 EB4735 1 1 

R7,21 R: fxd, comp, 12K, 5%, 1/2w 0686-1235 01121 EB1235 2 1 

R8 R: fxd, cflm, 100ft, 1%, 1/2w 0727-0864 19701 Type DC-1/2 1 1 

R9,19 R: fxd, ww, 500ft, 1%, 3w 0811-0229 91637 RS2B 2 1 

RIO, 18 R: fxd, cflm, 82.5ft, 1%, 1/2w 0727-0716 19701 Type DC-1/2A 2 
1 



( 

DY-2211A/B 

REFERENCE 
DESIGNATION DESCRIPTION STOCK N O . AAFR. 

C O D E N O . AAFR. PART N O . OTY. 1-YR. 
SPA. 

R l l , 17 R: var, ww, 25ft, 10%, 1.5w 2100-0494 12697 49M9-25ft 2 

R12,15,16 R: fxd, cflm, 147ft, 1%, l/2w 0727-0720 19701 Type DC-1/2A 3 1 

R13 R: fxd, comp, 2K, 5%, 1/2w 0686-2025 01121 EB2025 1 1 

R14 R: fxd, comp, 3K, 5%, l/2w 0686-3025 01121 EB3025 1 1 

R20 R: fxd, comp, 820ft, 5%, 2w 0692-8215 01121 HB8215 1 1 

R22 R: fxd, comp, 82ft, 5%, 1/2w 0686-8205 01121 EB8205 1 1 

R23,27 R: fxd, comp, IK, 5%, 1/2w 0686-1025 01121 EB1025 1 

R24 R: fxd, ww, 270ft, 10%, lOw 0816-0035 91637 Type B-10 1 1 

R25 R: fxd, ww, 2.2ft, 5%, 3w 0812-0039 91637 Type RS-2B 1 1 

R26 R: fxd, ww, 0.27ft, 5%, 1/2w 0812-0040 75042 Type BW-1/2 1 1 

R28 R: fxd, comp, 3600ft, 5%, 1/2w 0686-3625 01121 EB3625 1 1 

R41 R: fxd, cflm, 10M, 1%, lw 0730-0168 19701 Type DC-1 1 1 

R42 R: var, ww, 10K, 10%, 2w 2100-0702 12697 43-162 1 1 

R43,44 R: var, ww, 4ft, 10%, 2w 2100-0007 12697 43-4 1 

R45 R: var, ww, 50ft, 10%, 3w 2100-0709 12697 43-50 1 1 

SI Switch: tog, DPDT 3101-0005 04009 81027CE 1 1 

T l Transformer: power 9100-0203 98734 9166 1 1 

T2 Transformer: power 9100-0202 98734 9084 1 1 

T3 Transformer: toroidal 5080-1458 81095 67441 1 1 

Wl Cable: power, NEMA 8120-0078 70903 KH-4147 

Al Input Switch Assembly W / O Attenuator 
R l R: fxd, ww, 31.6K, 1%, ±15 ppm/°C, l/4w 0811-0180 71471 Type CE522E i 1 



REFERENCE 
DESIGNATION DESCRIPTION ($) STOCK N O . AAFR. 

C O D E N O . AAFR. PART N O . OTY. 1-YR. 
SPA. 

Input Switch Assembly W/O Attenuator (Continued) 

R2 R: fxd, WW, 5.62K, 1%, ±15 ppm/°C, l/4w 0811-0179 71471 Type CE522E 1 1 

SI Switch: rot, 1 sect, 3 pos 3100-0455 76854 102990-H1 
1 

1 

A l Input Switch Assembly W Attenuator 5060-2157 04404 1 

R l R: fxd, WW, 9K, 0.25%, ±30 ppm/°C, l/2w 0811-0156 71471 Type CE526 1 1 

R2 R: fxd, WW, 90K, .01%, ±10 ppm/°C, l/2w 0811-0152 71471 Type CE526 1 1 

R3 R: fxd, WW, 900K, .01%, ±2.5 ppm/°C, 2w 0811-0204 71471 Type CE504 1 1 

R4 R: fxd, WW, 111,1110, .01%, ±5 ppm/°C, l/2w 0811-0149 71471 Type CE526 1 1 

R5 R: fxd, WW, 10101ft, .01%, ±5 ppm/°C, l/2w 0811-0153 71471 Type CE526 1 1 

R6 R: fxd, WW, 1001ft, .01%, ±5 ppm/°C, l/2w 0811-0158 71471 Type CE526 1 1 

SI Switch: rot, 2 sect, 6 pos 3100-0451 76854 205673-DL2 
1 1 

A2 Chopper-Stabilized Amplifier 0950-0033 28480 1 

C l C: fxd, my, 0.1 Mf, 5%, lOOv 0170-0019 84411 Type 663 UW 1 1 

C2,3,5 C: fxd, my, 0.01 Mf, 5%, 400v 0160-0371 84411 Type 663-UW 1 

C4 C: fxd, cer, 1000 pf, +100 -0%, 600v 0150-0050 84411 Type B 1 1 

C6 C: fxd, my, 1.0 Mf, 5%, lOOv 0160-0293 84411 HEW-4 1 1 

C7 C: fxd, cer, 10 pf, 10%, 600v 0160-0270 72982 Type GP1K 1 1 

C8 C: fxd, cer, 0. 1 Mf, +100 -0%, 600v OBD 28480 1 1 

C9 C: fxd, cer, 7.5 pf, 5%, 600v 0160-0272 14655 Type C(NPO) 1 1 

CIO C: fxd, cer, 100 pf, +100 -0%, 600v 0160-0273 14655 Type BYA 1 1 

C l l , 13 C: fxd, cer, 15 pf, 5%, 600v 0160-0274 14655 Type C(NPO) 2 1 

C12 C: fxd, cer, 270 pf, +100 -0%, 600v OBD 28480 1 
1 

( ( ( 
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DY-2211A/B 
REFERENCE 

DESIGNATION DESCRIPTION STOCK N O . AAFR. 
C O D E N O . MFR. PART N O . OTY. 1-YR. 

SPA. 

Chopper-Stabilized Amplifier (Continued) 

K l Chopper: SPDT , 6.3v, 60 cps 0490-0106 76854 660 1 1 

R l , 5, 7,13,21 R: fxd, comp, 1M, 5%, l/2w 0686-1055 01121 EB1055 5 2 

R2,6,8 R: fxd, comp, 22M, 5%, l/2w 0686-2265 01121 EB2265 3 1 

R3 R: fxd, comp, 470K, 5%, l/2w 0686-4745 01121 EB4745 1 1 

R4,10 R: fxd, comp, 270K, 5%, l/2w 0686-2745 01121 EB2745 2 1 

R9,11 R: fxd, comp, 120K, 5%, l/2w 0686-1245 01121 EB1245 2 1 

R12 R: fxd, comp, 5.6M, 5%, l/2w 0686-5655 01121 EB5655 1 1 

R14,19 R: fxd, comp, 510K, 5%, l/2w 0686-5145 01121 EB5145 2 1 

R15 R: fxd, comp, 36K, 5%, 2w 0692-3635 01121 HB3635 1 1 

R16 R: fxd, comp, 150K, 5%, 2w 0692-1545 01121 HB1545 1 1 

R17 R: fxd, comp, 100K, 5%, l/2w 0686-1045 01121 EB1045 1 1 

R18 R: fxd, comp, 47ft, 5%, l/2w 0686-4705 01121 EB4705 1 1 

R22 R: fxd, comp, 18M, 5%, l/2w 0686-1865 01121 EB1865 1 1 

R23 R: fxd, comp, 1.5K, 5%, l/2w 0686-1525 01121 EB1525 1 1 

R24 R: fxd, comp, 1. 5M, 5%, l/2w 0686-1555 01121 EB1555 1 1 

R25 R: fxd, comp, 4.7M, 5%, l/2w 0686-4755 01121 EB4755 1 1 

R26 R: fxd, ww, 2. 5K, 5%, lOw 0815-0024 09746 10X2500 1 1 

R27,28 R: fxd, comp, 68K, 5%, 2w 0692-6835 01121 HB1045 2 1 

VI, 2 Tube: electron, 12AX7 1932-0030 F0009 2 

V3 Tube: electron, 6U8A 1933-0004 02735 1 1 

V4 Tube: electron, 6S4A 1921-0023 02735 1 



DY-2211A/B 
REFERENCE 

DESIGNATION DESCRIPTION STOCK N O . AAFR. 
C O D E N O . AAFR. PART N O . OTY. 1-YR. 

SPA. 

A3 Oven Assembly 5060-2376 04404 1 

Zl ,2 Transformer Assembly 2211A 5080-1416 04404 2 1 
2211B 5080-1415 04404 2 1 

CR1,2 Diode: Si, Zener, 1N823 1902-0033 03877 2 2 

CR3,4 Diode: Si 1901-0081 28480 2 2 

HR1,2 R: fxd, ww, 70ft, 3%, lOw 0815-0025 91637 NH-10 2 1 

Ql-4 Transistor: Ge, 2N404 1850-0032 72699 4 1 

R l R: fxd, ww, 1M, .01%, ±5 ppm/°C 0811-0203 71471 Type C501 1 1 

R2, 5 R: fxd, mtflm, 1.15M, 1%, 1/2w, 25 ppm/°C, * 0757-0292 65092 9852 2 1 

R3,4 R: fxd, cflm, 9.09K, 1%, 1/2w 0727-0896 19701 Type DC-1/2A 2 1 

R6,7 R: var, mtflm, IK, 10% 2100-0739 73138 Type 50 2 1 

R8,9 R: fxd, cflm, 14.7K, 1%, l/2w 0727-0785 19701 Type DC-1/2A 2 1 

RIO, 11 R: fxd, cflm, 619ft, 1%, 1/2w 0727-0744 19701 Type DC-1/2A 2 1 

R12,13 R: fxd, mtflm, 200ft, 1%, lw, 50 ppm/°C 0757-0233 65092 Type 9854 2 1 

SI Thermometer: contact, 65 °C 0440-0002 48620 Type 40 1 
1 

A4 Output Board 5060-2157 04404 1 

Cl ,2 C: fxd, elect, 200 m v , 15v 0180-0173 56289 TE1164 2 1 

Q l Transistor: Ge, 2N404 1850-0032 72699 1 1 

Rl ,2 R: fxd, cflm, 2.87K, 1%, l/2w 0727-0766 19701 Type DC-1/2A 2 1 

R3 R: fxd, comp, 560ft, 5%, l/2w 0686-5615 01121 EB5615 1 1 

R4 R: fxd, comp, 150ft, 5%, 1/2w 0686-1515 01121 EB1515 1 1 

T l Transformer: pulse, 2.5 mh, 4:1:2:2 9130-0026 98734 3060 1 

( , ( ( 



DY-2211A/B 
REFERENCE 

DESIGNATION DESCRIPTION ^ ) STOCK N O . AAFR. 
C O D E N O . AAFR. PART N O . OTY. 1-YR. 

SPA. 

A5 +Channel, Printed Circuit 5060-2215 04404 1 

C l C: fxd, mica, 150 pf, 5%, 500 vdcw 0140-0067 00853 RR-1315 1 1 

C2 C: fxd, cer, .01 \ L i , 20%, 1000 vdcw 0150-0012 56289 H-1038 1 1 

CR1,2 Diode: Si, 1N628 1901-0058 03877 2 

01,3 Transistor: Ge, 2N404 1850-0032 72699 2 1 

02 Transistor: Ge, 2N604 1850-0110 72699 1 1 

R l R: fxd, cflm, 5K, 1%, l/2w 0727-0774 19701 Type DC-1/2A 1 1 

R2,4 R: fxd, cflm, 1.47K, 1%, l/2w 0727-0881 19701 Type DC-1/2A 2 1 

R3,11 R: fxd, cflm, 10K, 1%, l/2w 0727-0891 19701 Type DC-1/2A 2 1 

R5 R: fxd, comp, 2.7K, 5%, 1/2w 0686-2725 01121 EB2725 1 1 

R6 R: fxd, comp, 10K, 5%, l/2w 0686-1035 01121 EB1035 1 1 

R7 R: fxd, cflm, 100ft, 1%, l/2w 0727-0864 01121 Type DC-1/2 1 1 

R8 R: fxd, comp, IK, 5%, l/2w 0686-1025 01121 EB1025 1 1 

R9 R: fxd, comp, 9. IK, 5%, l/2w 0686-9125 01121 EB9125 1 1 

RIO R: fxd, cflm, 2.15K, 1%, l/2w 0727-0763 19701 Type DC-1/2A 1 1 

R12 R: fxd, comp, 120K, 5%, 1/2w 0686-2145 01121 EB2145 1 1 

R13 R: fxd, comp, 180ft, 5%, l/4w 0683-1815 01121 CB1815 1 1 

T l Transformer: pulse, 4:1:2:2 2211A: 7.5 mh 9130-0027 98734 3062 1 ! 
2211B: 2.5 mh 9130-0026 98734 3060 1 

1 

A6 -Channel, Printed Circuit 5060-2216 1 

C l C: fxd, mica, 150 ju/if, 5%, 500v 0140-0067 00853 RR-1315 1 1 

C2 C: fxd, cer, .01 Mf, 20%, 1000 vdcw 0150-0012 56289 H-1038 1 1 

CR1,2 Diode: Si, 1N628 1901-0058 03877 2 2 

01,2 Transistor: 2N446A 1851-0028 72699 2 1 



DY-2211A/B 
REFERENCE 

DESIGNATION DESCRIPTION ^ STOCK N O . AAFR. 
C O D E N O . AAFR. PART N O . OTY. 1-YR. 

SPA. 

-Channel , Printed Circuit (Continued) 

Q3 Transistor: Ge, 2N404 1850-0032 72699 1 1 

R l R: fxd, cflm, 5K, 1%, l/2w 0727-0774 19701 Type DC-1/2A 1 1 

R2,4 R: fxd, cflm, 1.47K, 1%, l/2w 0727-0881 19701 Type DC-1/2A 2 1 

R3,10 R: fxd, cflm, 10K, 1%, l/2w 0727-0891 19701 Type DC-1/2A 2 1 

R5 R: fxd, comp, 2.7K, 5%, l/2w 0686-2725 01121 EB2725 1 1 

R6 R: fxd, comp, 10K, 5%, l/2w 0686-1035 01121 EB1035 1 1 

R7 R: fxd, cflm, 100ft, 1%, l/2w 0727-0864 19701 Type DC-1/2A 1 1 

R8 R: fxd, comp, IK, 5%, l/2w 0686-1025 01121 EB1025 1 1 

R9 R: fxd, cflm, 2. 15K, 1%, l/2w 0727-0763 19701 Type DC-1/2A 1 1 

R l l R: fxd, comp, 140K, 1%, l/2w 0727-0887 19701 Type DC-1/2A 1 1 

R12 R: fxd, comp, 390ft, 5%, l/4w 0683-3915 01121 CB3915 1 1 

T l Transformer: pulse, 4:1:2:2 2211A: 
2211B: 

7.5 mh 
2.5 mh 

9130-0027 
9130-0026 

98734 
98734 

3062 
3060 

( . ( ( 



HANDBOOK 
UPDATING SUPPLEMENT 

for 

MODEL DY-2211A/B 
VOLTAGE-TO-FREQUENCY CONVERTER 

ITEM DESCRIPTION 

Serial number 323-00578 and above. 

1 Page 2-3, 1st paragraph, in the 2nd and 3rd sentences, delete the phrases 
"-- with the exception of the lOOOv range on the 2211A/B with the optional 
attenuator, - - " and "-- except on the lOOOv range, 

2 Page 2-3, 1st paragraph (the last one of Section 2.3), change the last 
sentence to read: 

"Recovery time from such overloads is less than 10 milliseconds. 

NOTE: During that recovery time the amplifier will remain saturated. 
This will cause the output frequency to then be erroneous and higher 
than the rated full-scale value. " 

3 Page 3-4, between the 3rd paragraph and Section 3. 2. 2, add the following: 

"When an overload voltage is present the output of the chopper-stabilized 
amplifier becomes high enough to cause one of the two Zener diodes CR15 
or CR16 to pass breakdown current and produce a voltage drop across 
resistor R47. The overload voltage also establishes a voltage at the op
posite end of the network made up of diodes CR11 through CR14 and re
sistor R46. Thus a conductive path is established to feed the chopper-
stabilized amplifier's output back to its input, effectively cancelling the 
input current. 

4 Page 5-3, between listings for CR9, 10 and DS1, add the following: 

CR11-14; Diode: Si, HD4479; Stk. No. 1901-0156; Mfr. Code 73293; -; 4; 4. 

CR15, 16; Diode: Si, HV-0211; Stk. No. 1902-0099; Mfr. Code 73293; -; 
2; 2. 

-1-



ITEM DESCRIPTION 

5 Page 4-11, in Figure 4-6, add two resistors and 4 diodes as follows: 

6 Page 5-5, between listings for R45 and SI, add the following: 

R46; R: fxd, comp, 100K, 5%, l/4w; Stk. No. 0683-1045; Mrf. Code 
01121; CB1045; 1; 1. 

R47; R: fxd, comp, IK, 5%, l/4w; Stk. No. 0683-1025; Mfr. Code 
01121; CB1025; 1; 1. 

Serial number 323-00857 and above for the DY-2211A; 323-00877 and above 
for the DY-2211B. 

7 Page 5-3, change listing for CR1-4 to read: 

"CR1-4; Diode: Si, -; Stk. No. 1901-0045; 28480; -; 4; 4. " 

8 Page 5-3, change listing for CR9, 10 to read: 

"CR9, 10; Diode: Si, 1N647; Stk. No. 1901-0129; 01295; -; 2; 2. 

9 Page 4-12, Figure 4-7. Delete the notations "SD91" from diodes CR1-4, 
"SD91A" from CR7 and 8, "1N90" from CR5 and 6, "1N823" from A3 
diodes CR1 and 2, and "SD94" from CR9 and 10. 

11/65 
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Models DY-2211A/B 
Voltage-to-Frequency Converters 

(Serials 82 thru 146, and serials pre
fixed 115-, 125-, 132-, 223- (or 217-) 307-, 323-) 

Optional Modification M2 

INPUT POLARITY INDICATION 

Two neon lamps are provided on the front panel for indicating the polarity of the 
dc voltage applied to the DY-2211. In addition, contact closures are provided 
at pins A, B, and C of a rear connector J102 for polarity indication on a digital 
recorder or other external device. The schematic is shown overleaf. 

The sensitivity of the polarity indicating circuit is such that the neons will light 
with a signal applied to the DY-2211 of only a few microvolts. Therefore, if it 
is desired to avoid the transient response delay of the DY-2211 (see para. 2.5 
of DY-2211 manual) when measuring signals of one polarity, the ZERO potentio
meter can be offset very slightly (with zero volts applied to the converter) so 
that the neon corresponding to the polarity to be measured is lit. 

1 
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A2211 -1100 

MODELS DY-2211A/B 
VOLTAGE-TO-FREQUENCY CONVERTERS 

(Serials 82 thru 146, and serials prefixed 115-, 125-, 132-, 223-(or 217-), 307-, 323-) 

OPTIONAL MODIFICATION M2 
INPUT POLARITY INDICATION 

RS II -I7-6I A22II - MOO 

2 



DY-2211A/B-M2 Input Polarity Indication 
REFERENCE 

DESIGNATION 

C201 

CR201,202 

CR203 

DS201,202 

J102 

K201 

Q201 

Q202 

R201 

R202 

R203 

R204 

R205 

DESCRIPTION 

C: fxd, Ta, 1 /if, 20%, 20v 

Rectifier: crystal 

Diode: Ge 

Indicator: Ne, clear 

Receptacle: male, 3-pin 

Mating connector for above: 

Relay: 300ft coil, 2 form C 

Transistor: Ge 

Transistor: Ge 

R: fxd, comp, 62K, 5%, 1/2w, * 

R: fxd, comp, 100K, 5%, 1/2w 

R: fxd, comp, 8.2K, 5%, 1/2w 

R: fxd, comp, 150K, 5%, 1/2w 

R: fxd, comp, 100K, 5%, 1/2w 

STOCK N O . AAFR. 
C O D E N O . MFR. PART N O . OTY. 1-YR. 

SPA. 

0180-0192 

1910-0003 

1910-0004 

OBD 

1251-0039 

1251-0257 

0490-0073 

1851-0029 

1850-0064 

0686-6235 

0686-1045 

0686-8225 

0686-1545 

0686-1045 

82376 

08792 

73293 

28480 

71468 

71468 

04777 

72699 

02735 

01121 

01121 

01121 

01121 

01121 

TES-1M-20 1 

1N55 2 

1N90 1 

2 

MS3102A-10SL-3P 1 

MS3106B-10SL-3S 

Type EQA 1 

2N444A 1 

2N1183 1 

EB6235 1 

EB1045 1 

EB8225 1 

EB1545 1 

EB1045 1 
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Models DY-2211A/B 
Voltage-to-Frequency Converters 

(Serials prefixed 125-, 132-, 223- (or 217-) 307-, 323-) 

Optional Modification M3 

PARALLEL REAR CONNECTORS 

Additional INPUT and OUTPUT connectors are provided on the rear panel, 
wired in parallel with the standard connectors on the front panel. 

The additional input receptacle is a 3-pin male Cannon XLR-3-32-A95 (Dymec 
Stk. No. 2535-0056); the mating connector is an XLR-3-11C-A95 (Dymec Stk. 
No. 2535-0057). Pin 3 of this connector is the high side of the input voltage; 
pin 2 is the low side; pin 1 is chassis ground. 

The additional output receptacle, J302, is a Gremar UG-1094A/U (Dymec Stk. 
No. 2536-0016), which will mate with any male BNC-type connector such as 
UG-88/U (Dymec Stk. No. 2536-0004). 
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Models DY-2211A/B 
Voltage-to-Frequency Converters 

(Serials 82 thru 146, & 
serials prefixed 115-, 125-, 132-, 223- (or 217-) 307-, 323-) 

Optional Modification M4 

SEPARATE OUTPUTS 

Modification M4 consists of the provision of separate outputs for positive and nega
tive inputs to the DY-2211A/B. These outputs are brought out to rear BNC con
nectors. The standard combined pulse output at the front panel BNC is retained. 

The schematic is shown on the following page. The output for positive inputs, 
designated "+ OUTPUT", is obtained from pin N of A5 through blocking oscillator 
Q221. Similarly, the output for negative inputs, "-OUTPUT" is obtained from pin 
N of A6 through blocking oscillator Q220. The standard combined output, through 
blocking oscillator A4Q1 in the Model 2211, is obtained from one of two emitter-
followers, Q222 or Q223, depending on whether the input to the Model 2211 is 
positive or negative. 

1 
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MODELS DY-2211A/B 
VOLTAGE-TO-FREQUENCY CONVERTERS 

(Serials 82 thru 146, and serials prefixed 115-, 125-, 132-, 223-(or 217-), 307-, 323-) 

MODIFICATION M4 - SEPARATE OUTPUTS 

A22II - IIOI 
RS II-I7-6I A22I I - I IOI 

2 



DY-2211A/B-M4 Separate Outputs 

REFERENCE 
DESIGNATION DESCRIPTION ($) STOCK N O . MFR. 

C O D E N O . M F R . PART N O . OTY. 1-YR. 
SPA. 

C220,221 C: fxd, cer, .01 /if, 20%, lOOOv 0150-0012 56289 H-1038 2 i 

J210,211 Connector: receptacle, female, BNC 1250-0075 91737 UG-291/U 2 i 

Q220-223 Transistor: Ge 1850-0032 72699 2N404 4 i 

R220,229 R: fxd, comp, 9. IK, 5%, 1/2w 0686-9125 01121 EB9125 2 i 

R221,222 R: fxd, comp, 150ft, 5%, l/2w 0686-1515 01121 EB1515 2 i 

R223, 224 R: fxd, comp, 2.7K, 5%, l/2w 0686-2725 01121 EB2725 2 i 

R225,226 R: fxd, comp, 560ft, 5%, 1/2w 0686-5615 01121 EB5615 2 i 

R227,231 R: fxd, comp, IK, 5%, l/2w 0686-1025 01121 EB1025 2 i 

R228,230 R: fxd, comp, 10K, 5%, 1/2w 0686-1035 01121 EB1035 2 i 

T220,221 Transformer: pulse, 2.5 mh 9130-0026 98734 3060 2 
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Models DY-2211A/B 
Voltage-to-Frequency Converters 

(Serials prefixed 125-, 132-, 223- (or 217-) 307-, 323-) 

Optional Modification M6 

INPUT ATTENUATOR (1 to lOOOv) 

Modification M6 consists of the addition of a front panel attenuator providing input 
ranges of lOv, lOOv and lOOOv full scale in addition to the lv range of the standard 
instrument. The instrument will respond to input overloads of up to 20% (except 
on the lOOOv range) with no loss of accuracy. Brief overloads up to 10 times the 
input range (except on lOOOv range) will not damage the instrument nor cause a 
shift in calibration. However, for several seconds after correcting a highly over
loaded condition, the amplifier will remain saturated such that the instrument will 
generate an output frequency above the full-scale frequency. 

The input impedance and accuracy specifications of the basic instrument are not 
affected by the addition of the attenuator. The attenuator specifications are: 

Division Error: ±0.03% max. at 25°C 
Temperature Coefficient: ±0.001% per °C max. 

The schematic and the parts list in the standard manual describe the instrument 
both with and without the optional input attenuator. 

1 
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Models DY-2211A/B 
Voltage-to-Frequency Converters 

(Serials 11 thru 146, & 
serials prefixed 115-, 125-, 132-, 223- (or 217-) 307-, 323-) 

Optional Modification M7 

RACK-MOUNTING SLIDES 

With Modification M7 the instrument is fitted with Chassis-Trak 
C-300-S-20 slides for mounting in racks having 10-32 holes spaced 
5/8", 5/8", 1/2". 

1 
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Models DY-2211A/B 
Voltage-to-Frequency Converters 

(Serials prefixed 125-, 132-, 223- (or 217-) 307-, 323-) 

Optional Modification M10 

INPUT ATTENUATOR (0.1 to lOOv) 

An input attenuator providing input ranges of 1, 10, 100, and lOOOv full 
scale may be installed in the Model DY-2211 as Modification M6. For 
Modification M10 the attenuator is modified to provide instead ranges 
0.1, 1, 10, and lOOv full scale. The performance specifications for the 
instrument are unchanged on the 1, 10 and lOOv ranges. On the O.lv 
range the following specifications apply: 

Input Impedance: 100K shunted by 200 pf. 
Stability: ±0.07% of full scale per day (at constant line 

voltage and temperature). 
Line Voltage Effect: ±0.02% for ±10% line voltage change. 
Linearity: DY-2211A: ±.01% of full scale. 

DY-2211B: ±.03% of full scale. 
Attenuator: Division error ±0.03% max, at 25°C. 

Temperature coefficient ±0.001% per °C max. 

The ZERO preset control is adjusted at the factory with the instrument 
switched to the lv range. It may sometimes be found that an improvement 
in accuracy on the O.lv range can be obtained by slight readjustment of the 
ZERO control with the instrument switched to that range. 

The schematic of the modified attenuator is shown on the following page. 

1 



MODELS DY-2211A/B 
VOLTAGE-TO-FREQUENCY CONVERTERS 

(Serials prefixed 125-, 132-, 223-(or 217-), 307- , 323 - ) 

MODIFICATION M10 0.1V INPUT RANGE 

2 



( ( 

DY-2211A/B-M10 0. lv Input Range 

REFERENCE 
DESIGNATION DESCRIPTION 

R7 

R14 

From the Table of Replaceable Parts of DY-2211 (Input 
Switch W Attenuator) delete the following: 

R l , R6 

Also delete A3R1. 

Add the following: 

R: fxd, ww, 900K, .01%, lw, 2.5 ppm/°C 

R: fxd, ww, 100K, .01%, l/2w, 2.5 ppm/°C 

CO 

( 

STOCK N O . MFR. 
C O D E N O . M F R . P A R T N O . OTY. 1-YR. 

SPA. 

0811-0201 

0811-0191 

71471 

71471 

Type CE527 

Type CE506 

1 

1 

1 

1 
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Models DY-2211A/B 
Voltage-to-Frequency Converters 

(Serials prefixed 223- (or 217-) 307-, 323-) 

Optional Modification M17 

0.1 VOLT INPUT RANGE 

An input voltage range of ±0.1 volt full scale is provided instead 
of 1 volt. Instrument specifications which are changed are: 

Input Impedance: 100K shunted by 200 pf. 
Stability: ±0.07% of full scale per day (at constant 

line voltage and temperature). 
Line Voltage Effect: ±0.02% for ±10% line voltage change. 
Linearity: DY-2211A: ±.01% of full scale. 

DY-2211B: ±.03% of fuU scale. 
Attenuator: Division error ±0.03% max, at 25°C. 

Temperature coefficient ±0.001% per °C max. 

1 
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MANUAL 
UPDATING SUPPLEMENT 

for 

MODELS DY-2211A/B 
VOLTAGE-TO-FREQUENCY 

CONVERTERS 

ITEM DESCRIPTION 
1 Page 5-3, parts listing for A3. Add ,,(DY-2211A only)" behind "A3". 

Then add another listing immediately below that line: "A3 (DY-2211B 
only)"; Assembly, oven; 5060-2375; 04404; ; 1;0. 

2 Page 5-3, parts listings for A3. For each of these add this note 
behind the Description "Assembly, Oven": "(Requires two factory-
selected resistors. Contact local Service office.)". 

3 Page 5-8, Title for A3. Change the Description, <$> Stock No., Mfr. 
Code No. and Qty. column entries tb two lines as follows: 
(1st line) "Oven Assembly (DY-2211A only); 5060-2376; 04404; 1. 
(2nd line) "Oven Assembly (DY-22liB only); 5060-2375; 04404; 1. 

4/66 -1-
Use with DY-2211A/B 
manual, Stk. No. 02211-
9002, dated 3/66 
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TABLE 6-3. 
CODE LIST OF MANUFACTURERS 

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 
(Name to Code) and H4-2 (Code to Name) and their latest supplements. The date of revision and the date of the 
supplements used appear at the bottom of each page. Alphabetical codes have been arbitrarily assigned to 
suppliers not appearing in the H4 Handbooks. 

Code 
No. Manufacturer A d d r e s s 

0 0 0 0 0 
0 0 1 3 6 
0 0 2 1 3 
0 0 2 8 7 
0 0 3 3 4 
0 0 3 4 8 
0 0 3 7 3 

0 0 6 5 6 
0 0 7 7 9 
007 8 1 

0 0 8 15 

0 0 8 5 3 S a n g a m o E l e c t r i c C o . 

A n y s u p p l i e r o f U . S . 
M o u n t H o l l y S p r i n g s , P a . 

R o c h e s t e r , N . Y . 
D a n i e l s o n , C o n n . 

C o l t o n , C a l i f . 
V a l l e y S t r e a m , N . Y . 

C a m d e n , N . J . 
N e w B e d f o r d , M a s s . 

H a r r i s b u r g , P a . 
B o o n t o n , N . J . 

0 0 8 6 6 
0 0 8 9 1 

0 0 9 2 9 
0 1 0 0 2 

0 1 0 0 9 
0 1 1 2 1 
0 1 2 5 5 
0 1 2 8 1 
0 1 2 9 5 

0 1 3 4 9 
0 1 5 8 9 
0 1 9 3 0 
0 1 9 6 1 
0 2 1 1 4 
0 2 1 1 6 

0 2 2 8 6 
0 2 6 6 0 
0 2 7 3 5 

0 2 7 7 1 

0 2 7 7 7 
0 3 5 0 8 
0 3 7 0 5 
0 3 7 9 7 
0 3 8 7 7 
0 3 8 8 8 
0 3 9 5 4 

0 4 0 0 9 

0 4 0 1 3 
0 4 2 2 2 
0 4 3 5 4 
0 4 4 0 4 

0 4 6 5 1 

0 4 7 1 3 

0 4 7 3 2 

0 4 7 7 3 
0 4 7 9 6 
0 4 8 1 1 
0 4 8 7 0 
0 4 9 1 9 

0 5 0 0 6 

0 5 2 7 7 

0 5 3 4 7 

G o e E n g i n e e r i n g C o . 
C a r l E . H o l m e s C o r p . 

M i c r o l a b I n c . 
G e n e r a l E l e c t r i c C o . , 

U . S . A . C o m m o n 
M c C o y E l e c t r o n i c s 

S a g e E l e c t r o n i c s C o r p . 
C e m c o I n c . 
H u m i d i a l 
M i c r o t r o n C o . , I n c . 
G a r l o c k I n c . , 

E l e c t r o n i c s P r o d u c t s D i v . 
A e r o v o x C o r p . 
A m p . I n c . 
A i r c r a f t R a d i o C o r p . 

N o r t h e r n E n g i n e e r i n g L a b o r a t o r i e s , I n c . 
B u r l i n g t o n , W i s . 

P i c k e n s D i v . 
P i c k e n s , S . C . 

L o s A n g e l e s , C a l i f . 
L o s A n g e l e s , C a l i f . 

L i v i n g s t o n , N . J . 
C a p a c i t o r D e p t . 

H u d s o n F a l l s , N . Y . 
A l d e n P r o d u c t s C o . 
A l l e n B r a d l e y C o . 

L i t t o n I n d u s t r i e s , I n c . 
T R W S e m i c o n d u c t o r s , I n c . 

T e x a s I n s t r u m e n t s , I n c . , 
T r a n s i s t o r P r o d u c t s D i v . 

T h e A l l i a n c e M f g . C o . 
P a c i f i c R e l a y s , I n c . 

A m e r o c k C o r p . 
P u l s e E n g i n e e r i n g C o . 
F e r r o x c u b e C o r p . o f A m e r i c a 
W h e e l o c k S i g n a l s , I n c . 

C o l e R u b b e r a n d P l a s t i c s I n c . 
A m p h e n o l - B o r g E l e c t r o n i c s C o r p . C h i c a g o , III. 
R a d i o C o r p . o f A m e r i c a , S e m i c o n d u c t o r 

a n d M a t e r i a l s D i v . S o m e r v i l l e , N . J . 
V o c a l i n e C o . o f A m e r i c a , I n c . 

O l d S a y b r o o k , C o n n . 
H o p k i n s E n g i n e e r i n g C o . S a n F e r n a n d o , C a l i f . 
G . E . S e m i c o n d u c t o r P r o d . D e p t . S y r a c u s e , N . Y . 

B r o c k t o n , M a s s . 
M i l w a u k e e , W i s . 

B e v e r l y H i l l s , C a l i f . 
L a w n d a l e , C a l i f . 

D a l l a s , T e x a s 
A l l i a n c e , O h i o 

V a n N u y s , C a l i f . 
R o c k f o r d , III. 

S a n t a C l a r a , C a l i f . 
S a u g e r t i e s , N . Y . 

L o n g B r a n c h , N . J . 
S u n n y v a l e , C a l i f . 

A p e x M a c h i n e & T o o l C o . 
E l d e m a C o r p . 
T r a n s i t r o n E l e c t r i c C o r p . 
P y r o f i l m R e s i s t o r C o . , I n c . 
S i n g e r C o . , D i e h l D i v . 

F i n d e r n e P l a n t 
A r r o w , 

D a y t o n , O h i o 
C o m p t o n , C a l i f . 

W a k e f i e l d , M a s s . 
C e d a r K n o l l s , N . J . 

S u m e r v i l l e , N . J . 
H a r t a n d H e g e m a n E l e c t . C o . 

H a r t f o r d , C o n n . 
T a u r u s C o r p . L a m b e r t v i l l e , N . J . 
H i - Q D i v i s i o n o f A e r o v o x M y r t l e B e a c h , S . C . 
P r e c i s i o n P a p e r T u b e C o . C h i c a g o , I N . 
D y m e c D i v i s i o n o f H e w l e t t - P a c k a r d C o . 

P a l o A l t o , C a l i f . 
S y l v a n i a E l e c t r i c P r o d u c t s , M i c r o w a v e 

D e v i c e D i v . M o u n t a i n V i e w , C a l i f . 
M o t o r o l a , I n c . , S e m i c o n d u c t o r P r o d . D i v . 

P h o e n i x , A r i z o n a 
F i l t r o n C o . , I n c . W e s t e r n D i v . 

C u l v e r C i t y , C a l i f . 
N o r t h l a k e , III. 

R e d w o o d C i t y , C a l i f . 
E l M o n t e , C a l i f . 

W e s t c h e s t e r , III. 

A u t o m a t i c E l e c t r i c C o . 
S e q u o i a W i r e C o . 
P r e c i s i o n C o i l S p r i n g C o . 
P . M . M o t o r C o m p a n y 
C o m p o n e n t M f g . S e r v i c e C o . 

W . B r i d g e w a t e r , M a s s . 
T w e n t i e t h C e n t u r y P l a s t i c s , I n c . 

L o s A n g e l e s , C a l i f . 
W e s t i n g h o u s e E l e c t r i c C o r p . 

S e m i - C o n d u c t o r D e p t . Y o u n g w o o d , P a . 
U l t r o n i x , I n c . S a n M a t e o , C a l i f . 

Code 
No. Manufacturer 

0 5 3 9 7 U n i o n C a r b i d e C o r p . , L i n d e D i v . 

0 5 5 9 3 
0 5 6 1 6 

0 5 6 2 4 
0 5 7 2 8 

0 5 7 2 9 
0 5 7 8 3 
0 5 8 2 0 
0 6 0 0 4 
0 6 0 9 0 
0 6 1 7 5 
0 6 4 0 2 
0 6 5 4 0 

0 6 5 5 5 

0 6 6 6 6 
0 6 7 5 1 
0 6 8 1 2 

0 6 9 8 0 
0 7 0 8 8 
0 7 1 2 6 
0 7 1 3 7 
0 7 1 3 8 

0 7 1 4 9 
0 7 2 3 3 
0 7 2 6 1 
0 7 2 6 3 

0 7 3 2 2 
0 7 3 8 7 
0 7 3 9 7 

0 7 7 0 0 
0 7 9 10 
0 7 9 3 3 

0 7 9 8 0 

0 8 1 4 5 
0 8 2 8 9 
0 8 3 5 8 

0 8 5 2 4 
0 8 6 6 4 
0 8 7 17 
0 8 7 1 8 

0 8 7 9 2 

0 8 9 8 4 
0 9 0 2 6 
0 9 1 3 4 
0 9 1 4 5 
0 9 2 5 0 
0 9 5 6 9 

1 0 2 1 4 

1 0 4 1 1 
1 0 6 4 6 
1 1 2 3 6 
1 1 2 3 7 

Address 

, K e r n e ' . D e p t . 
C l e v e l a n d , O h i o 

S u n n y v a l e , C a l i f . 

Code 
No. Manufacturer Address 

l l l u m i t r o n i c E n g i n e e r i n g C o . 
C o s m o P l a s t i c 

( c / o E l e c t r i c a l S p e c . C o . ) C l e v e l a n d , O h i o 
B a r b e r C o l m a n C o . R o c k f o r d , III. 
T i f f e n O p t i c a l C o . 

R o s l y n H e i g h t s , L o n g I s l a n d , N . Y . 
M e t r o - T e l C o r p . 
S t e w a r t E n g i n e e r i n g C o . 
W a k e f i e l d E n g i n e e r i n g I n c . 
B a s s i c k C o . , T h e 
R a y c h e m C o r p . 
B a u s c h a n d L o m b O p t i c a ! C o . 

W e s t b u r y , N . Y . 
S a n t a C r u z . C a l i f . 

W a k e f i e l d , M a s s . 
B r i d g e p o r t , C o n n . 

R e d w o o d C i t y , C a l i f . 
R o c h e s t e r , N . Y . 

E . T . A . P r o d u c t s C o . o f A m e r i c a C h i c a g o , III. 
A m a t o m E l e c t r o n i c H a r d w a r e C o . . I n c . 

N e w R o c h e l l e , N . Y . 
B e e d e E l e c t r i c a l I n s t r u m e n t C o . , I n c . 

P e n a c o o k , N . H . 
I n d i a n a p o l i s , I n d . 

P h o e n i x , A r i z . 
G e n e r a l D e v i c e s C o . , I n c . 

S e m c o r D i v . C o m p o n e n t s I n c . 
T o r r i n g t o n M f g . C o . , W e s t D i v . 

V a r i a n A s s o c . E i m a c D i v . 
K e l v i n E l e c t r i c C o . 
D i g i t r a n C o . 

T r a n s i s t o r E l e c t r o n i c s C o r p . 
W e s t i n g h o u s e E l e c t r i c C o r p . 

E l e c t r o n i c T u b e D i v . 
F i l m o h m C o r p . 
C i n c h - G r a p h i k C o . 

A v n e t C o r p . 
F a i r c h i l d C a m e r a & I n s t . 

S e m i c o n d u c t o r D i v . 
M i n n e s o t a R u b b e r C o . 
B i r t c h e r C o r p . , T h e 

V a n N u y s , 
S a n C a r l o s , 

V a n N u y s , 
P a s a d e n a , 

M i n n e a p o l i s , 

C a l i f . 
C a l i f . 
C a l i f . 
C a l i f . 
M i n n . 

E l m i r a , N . Y . 
N e w Y o r k , N . Y . 

C i t y o f I n d u s t r y , C a l i f . 
C u l v e r C i t y , C a l i f . 

C o r p . 
M o u n t a i n V i e w , C a l i f . 

M i n n e a p o l i s , M i n n . 
M o n t e r e y P a r k , C a l i f . 

S y l v a n i a E l e c t . P r o d . I n c . , M t . V i e w O p e r a t i o n s 
M o u n t a i n V i e w , C a l i f . 

T e c h n i c a l W i r e P r o d u c t s I n c . C r a n f o r d , N . J . 
C o n t i n e n t a l D e v i c e C o r p . H a w t h o r n e , C a l i f . 
R a y t h e o n M f g . C o . . 

M o u n t a i n V i e w , C a l i f . 
B o o n t o n R a d i o D i v . 

R o c k a w a y , N . J . 
L o s A n g e l e s , C a l i f . 

P o m o n a , C a l i f . 

S e m i c o n d u c t o r D i v . 
H e w l e t t - P a c k a r d C o . 

U . S . E n g i n e e r i n g C o . 
B l i n n , D e l b e r t C o . 
B u r g e s s B a t t e r y C o . 

N i a g a r a F a l l s , O n t a r i o , C a n a d a 
D e u t s c h F a s t e n e r C o r p . L o s A n g e l e s , C a l i f . 
B r i s t o l C o . . T h e W a t e r b u r y , C o n n . 
S l o a n C o m p a n y S u n V a l l e y , C a l i f . 
I T T C a n n o n E l e c t r i c I n c . , P h o e n i x D i v . 

P h o e n i x , A r i z o n a 
C B S E l e c t r o n i c s S e m i c o n d u c t o r 

O p e r a t i o n s , D i v o f C . B . S . I n c . 
L o w e l l , M a s s . 

I n d i a n a p o l i s , I n d . 
C o s t a M e s a , C a l i f . 

H o u s t o n , T e x a s 
S u n V a l l e y , C a l i f . 

C h i c a g o , III. 

M e l - R a i n 
B a b c o c k R e l a y s D i v . 
T e x a s C a p a c i t o r C o . 
A t o h m E l e c t r o n i c s 
E l e c t r o A s s e m b l i e s , I n c . 
M a l l o r y B a t t e r y C o , o f 

C a n a d a . L t d . T o r o n t o , O n t a r i o , C a n a d a 
G e n e r a l T r a n s i s t o r W e s t e r n C o r p . 

L o s A n g e l e s , C a l i f . 
T i - T a l . I n c . B e r k e l e y , C a l i f . 
C a r b o r u n d u m C o . N i a g a r a F a l l s , N . Y . 
C T S o f B e r n e , I n c . B e r n e , I n d . 
C h i c a g o T e l e p h o n e o f C a l i f o r n i a , I n c . 

S o . P a s a d e n a , C a l i f . 

1 1 2 4 2 
1 1 3 1 2 
1 1 5 3 4 
1 1 7 1 1 

1 1 7 1 7 
1 1 8 7 0 
1 2 1 3 6 
1 2 3 6 1 
1 2 5 7 4 

1 2 6 9 7 
1 2 7 2 8 
1 2 8 5 9 
1 2 8 8 1 
1 2 9 3 0 
1 2 9 5 4 
1 3 1 0 3 
1 3 3 9 6 
1 3 8 3 5 

1 4 0 9 9 
1 4 1 9 3 
1 4 2 9 8 
1 4 4 3 3 

1 4 4 9 3 
1 4 6 5 5 
1 4 6 7 4 
1 4 7 5 2 
1 4 9 6 0 
1 5 2 0 3 
1 5 2 8 7 
1 5 2 9 1 
1 5 5 5 8 

1 5 5 6 6 
1 5 6 3 1 
1 5 7 7 2 

1 5 8 1 8 
1 5 9 0 9 

1 6 0 3 7 
1 6 1 7 9 
1 6 3 5 2 
1 6 6 8 8 

1 6 7 5 8 
1 7 1 0 9 
1 7 4 7 4 
17 6 7 5 
177 45 
1 8 0 4 2 
1 8 0 8 3 

1 8 4 7 6 
1 8 4 8 6 
1 8 5 8 3 
1 8 8 7 3 
1 8 9 1 1 
1 9 3 1 5 

1 9 5 0 0 

1 9 5 8 9 
1 9 6 4 4 
1 9 7 0 1 
2 0 1 8 3 
2 1 2 2 6 

B a y S t a t e E l e c t r o n i c s C o r p . W a l t h a m , 
T e l e d y n e I n c . . M i c r o w a v e D i v . P a l o A l t o . 
D u n c a n E l e c t r o n i c s I n c . 
G e n e r a l I n s t r u m e n t C o r p 

D i v . , P r o d u c t s G r o u p 
I m p e r i a l E l e c t r o n i c . I n c . 
M e l a b s , I n c . 
P h i l a d e l p h i a H a n d l e C o . 
G r o v e M f g . C o . , I n c . 
G u l t o n I n d . I n c . , C G E l e c t . 

C l a r o s t a t M f g . C o . 
E i m a r F i l t e r C o r p . 
N i p p o n E l e c t r i c C o . , L t d . 
M e t e x E l e c t r o n i c s C o r p . 
D e l t a S e m i c o n d u c t o r I n c . 
D i c k s o n E l e c t r o n i c s C o r p . 
T h e r m o l l o y 
T e l e f u n k e n ( G m b H ) 
M i d l a n d - W r i g h t D i v 

C o s t a M e s a , 
S e m i c o n d u c t o r 

N e w a r k , 
B u e n a P a r k , 

P a l o A l t o , 
C a m d e n , 

S e m - T e c h 
C a l i f . R e s i s t o r C o r p . 
A m e r i c a n C o m p o n e n t s , I n c . 
I T T S e m i c o n d u c t o r , A D i v . 

& T e l e g r a p h C o r p . 
H e w l e t t - P a c k a r d C o m p a n y 
C o r n e l l D u b l i e r E l e c t r i c C o r p . 
C o r n i n g G l a s s W o r k s 
E l e c t r o C u b e I n c . 
W i l l i a m s M f g . C o . 
W e b s t e r E l e c t r o n i c s C o . 
S c i o m c s C o r p . 
A d j u s t a b l e B u s h i n g C o . 
M i c r o n E l e c t r o n i c s 

G a r d e n 
A i n p r o be I n s t . C o r p . 

C a b l e t r o n i c s 
T w e n t i e t h C e n t u r y C o 

M a s s . 
C a l i f . 
C a l i f . 

N . J . 
C a l i f . 
C a l i f . 

N . J . 
S h a d y G r o v e , P a . 

D i v . 
A l b u q u e r q u e , N . M . 

D o v e r , N . H . 
W. H a v e n , C o n n . 

T o k y o , J a p a n 
C l a r k , N . J . 

N e w p o r t B e a c h , C a l i f . 
S c o t t s d a l e , A r i z o n a 

D a l l a s . T e x a s 
H a n o v e r , G e r m a n y 

o f P a c i f i c I n d u s t r i e s , I n c . 
K a n s a s C i t y , K a n s a s 

N e w b u r y P a r k , C a l i f . 
S a n t a M o n i c a , C a l i f . 

C o n s h o h o c k e n , P a . 
o f In t . T e l e p h o n e 

W e s t P a l m B e a c h , F l a . 
L o v e l a n d , C o l o . 

N e w a r k . N . J . 
C o r n i n g . N . Y . 

S o . P a s a d e n a , C a l i f . 
S a n J o s e , C a l i f . 
N e w Y o r k , N . Y . 

N o r t h r i d g e , C a l i f . 
N . H o l l y w o o d , C a l i f . 

C i t y . 

S p r i n < 

A m e l c o I n c . 
D a v e n D i v . T h o m a s A . 

M c G r a w - E d i s o n C o . 
S p r u c e P i n e M i c a C o . 
O m n i - S p e c t r a I n c . 
C o m p u t e r D i o d e C o r p . 
I d e a l P r e c . M e t e r C o . . , I n c . 

D e J u r M e t e r D i v . 
D e l c o R a d i o D i v . o f G . M . C o r p . 
T h e r m o n e t i c s I n c . 
T r a n e x C o m p a n y 
H a m l i n M e t a l P r o d u c t s C o r p 

L o n g I s l a n d , N . Y . 
L y n b r o o k , N . Y . 

C o s t a M e s a . C a l i f . 
C o . 

S a n t a C l a r a , 
M t . V i e w , 

E d i s o n I n d . 
L o n g I s l a n d C i t y 

S p r u c e P i n e 

C a l i f . 
C a l i f . 

N . Y . 
N . C . 

D e t r o i t , III. 
L o d i , N . J . 

B r o o k l y n , N . Y . 
K o k o m a , I n d . 

C a n o g a P a r k , C a l i f . 
M o u n t a i n V i e w , C a l i f . 

A k r o n . O h i o 
A n g s t r o h m P r e c . I n c . N o . H o l l y w o o d , C a l i f . 
P o w e r D e s i g n P a c i f i c I n c . P a l o A l t o , C a l i f . 
C l e v i t e C o r p . , S e m i c o n d u c t o r D i v . 

P a l o A l t o , C a h f . 
T y - C a r M f g . C o . , I n c . 
T R W E l e c t . C o m p . D i v . 
C u r t i s I n s t r u m e n t , I n c . 
E . I. D u P o n t a n d C o . , I n c . 
D u r a n t M f g . C o . 
B e n d i x C o r p . , T h e 

E c l i p s e - P o i n e e r D i v . 
T h o m a s A . E d i s o n I n d u s t r i e s , 

M c G r a w - E d i s o n C o . 

H o l l i s t o n , M a s s . 
D e s P l a i n e s . I l l 
M t . K i s c o , N . Y . 
W i l m i n g t o n , 
M i l w a u k e e , 

D e l . 
W i s . 

N . J . 

N . J . 
C o n c o a 
L R C E l e c t r o n i c s 
E l e c t r a M f g . C o . 
G e n e r a l A t r o n i c s C o r p . 
E x e c u t o n e , I n c . 

T e t e r b o r o , 
D i v . o f 

W e s t O r a n g e , 
B a l d w i n P a r k , C a l i f . 

H o r s e h e a d s , N . Y . 
I n d e p e n d e n c e , K a n s a s 

P h i l a d e l p h i a , P a . 
L o n g I s l a n d C i t y , N . Y . 

0 0 0 1 5 - 4 3 
R e v i s e d : M a y , 1 9 6 7 

F r o m : F S C . H a n d b o o k S u p p l e m e n t s 
H 4 - 1 D a t e d A U G U S T 1 9 6 6 
H 4 - 2 D a t e d N O V 1 9 6 2 



TABLE 6-3. 
CODE LIST OF MANUFACTURERS (Cont'd) 

Code Code Code 
No. Manufacturer Address No. Manufacturer Address No. 

2 1 3 3 5 F a f n i r B e a r i n g C o . , T h e N e w B r i t a i n , C o n n . 7 1 4 5 0 C T S C o r p . E l k h a r t . I n d . 7 7 0 7 5 

2 1 5 2 0 F a n s l e e l M e t a l l u r g i c a l C o r p . N . C h i c a g o , III. 7 1 4 6 8 I T T C a n n o n E l e c t r i c I n c . L o s A n g e i e . s . C a l i f 7 7 2 2 1 

2 3 7 8 3 B r i t i s h R a d i o E l e c t r o n i c s L t d W a s h i n g t o n , D . C . 7 1 4 7 1 C i n e m a . D i v . A e r o v o x C o r p . B u r b a n k . C a l i f . 

2 4 4 5 5 G . E . L a m p D i v i s i o n 7 1 4 8 2 C P . C l a r e & C o . C h i c a g o , II!. 7 7 2 5 2 
N e l a P a r k . C l e v e l a n d , O h i o 7 1 5 9 0 C e n t r a l a b D i v . of G l o b e U n i o n I n c . 

2 4 6 5 5 G e n e r a l R a d i o C o . W e s t C o n c o r d , M a s s . M i l w a u k e e , W i s . 7 7 3 4 2 

2 6 3 6 5 G n e s R e p r o d u c e r C o r p . N e w R o c h e l l e , N . Y . 7 1 6 1 6 C o m m e r c i a l P l a s t i c s C o . C h i c a g o , III. 

2 6 4 6 2 G r o b e t F i l e C o . o f A m e r i c a , n c . 7 1 7 0 0 C o r n i s h W i r e C o . , T h e N e w Y o r k , N . Y . 7 7 6 3 0 
C a r l s t a d t , N . J . 7 1 7 0 7 C o t o C o i l C o . I n c . P r o v i d e n c e , R. 1. 7 7 6 3 8 

2 6 9 9 2 H a m i l t o n W a t c h C o . L a n c a s t e r , P a . 7 1 7 4 4 C h i c a g o M i n i a t u r e L a m p W o r k s C h i c a g o . M i . 

2 8 4 8 0 H e w l e t t - P a c k a r d C o . P a l o A l t o , C a l i f . 7 1 7 5 3 A . O . S m i t h C o r p . , C r o w l e y C IV. 7 7 7 6 4 

2 8 5 2 0 H e y m a n M f g . C o . K e n i l w o r t h , N . J . W e s t O r a n g e , N . J . 7 7 9 6 9 

3 3 1 7 3 G . E . R e c e i v i n g T u b e D e p t . O w e n s b o r o , K y . 7 1 7 8 5 C i n c h M f g . C o . , H o w a r d B . J o n e s D i v . 7 8 1 8 9 

3 5 4 3 4 L e c t r o h m I n c . C h i c a g o , III. C h i c a g o , III. 

3 6 1 9 6 S t a n w y c k C o i l P r o d u c t s L t d . 7 1 9 8 4 D o w C o r n i n g C o r p . M i d l a n d , M i c h . 7 8 2 8 3 
H a w k e s b u r y , O n t a r i o , C a n a d a 7 2 1 3 6 E l e c t r o M o t i v e M f g . C o . . Inc W i l l i m a n t i c , C o n n . 7 8 2 9 0 

3 6 2 8 7 C u n n i n g h a m , W . H . & H i l l , L t d . 7 2 3 5 4 J o h n E . F a s t C o . . D i v . V i c t o r e e n I n s t r . C o . 7 8 4 5 2 
T o r o n t o O n t a r i o , C a n a d a C h i c a g o , III. 7 8 4 7 1 

3 7 9 4 2 P . R . M a l l o r y & C o . I n c . I n d i a n a p o l i s , I n d . 7 2 6 19 D i a l i g h t C o r p . B r o o k l y n , N . Y . 7 8 4 8 8 

3 9 5 4 3 M e c h a n i c a l I n d u s t r i e s P r o d . 3 o . A k r o n , O h i o 7 2 6 5 6 I n d i a n a G e n e r a l C o r p . . E l e c t r o n i c s D i v . 7 8 4 9 3 

4 0 9 2 0 M i n i a t u r e P r e c i s i o n B e a r i n g s I n c . K e e n e , N . H . K e a s b y , N . J . 7 8 5 5 3 

4 2 1 9 0 M u t e r C o . C h i c a g o , III. 7 2 6 9 9 G e n e r a l I n s t r u m e n t C o r p . , C a p . D i v . N e w a r k , N . J . 7 8 7 9 0 

4 3 9 9 0 C . A . N o r g r e n C o . E n g l e w o o d , C o l o . 7 2 7 6 5 D r a k e M f g . C o . C h i c a g o , III. 7 8 9 4 7 

4 4 6 5 5 O h m i t e M f g . C o . S k o k i e , III. 7 2 8 2 5 H u g h H . E b y I n c . P h i l a d c i p n i a . P a . 7 9 1 3 6 

4 6 3 8 4 P e n n E n g . & M f g . C o r p . D o y l e s t o w n , P a . 7 2 9 2 8 G u d e m a n C o . C h i c a g o , III. 7 9 1 4 2 

4 7 9 0 4 P o l a r o i d C o r p . C a m b r i d g e , M a s s . 7 2 9 6 4 R o b e r t M . H a d l e y C o . L o s A n g e l e s , C a l i f . 7 9 2 5 1 

4 8 6 2 0 P r e c i s i o n T h e r m o m e t e r & I n s t . C o . 7 2 9 8 2 E r i e T e c h n o l o g i c a l P r o d u c t s . I n c . E r i e , P a . 7 9 7 2 7 
S o u t h a m p t o n , P a . 7 3 0 6 1 H a n s e n M f g . C o . , I n c . P r i n c e t o n , I n d . 

4 9 9 5 6 M i c r o w a v e & P o w e r T u b e D i v W a l t h a m , M a s s . 7 3 0 7 6 H . M . H a r p e r C o C h i c a g o , III. 7 9 9 6 3 

5 2 0 9 0 R o w a n C o n t r o l l e r C o . W e s t m i n s t e r , M d . 7 3 1 3 8 H e l i p o t D i v . of B e c k m a n I n s t . I n c . 8 0 0 3 1 

5 2 9 8 3 S a n b o r n C o m p a n y W a l t h a m , M a s s . F u l l e r t o n . C a l i f . 
5 4 2 9 4 S h a l l c r o s s M f g . C o . S e l m a , N . C . 7 3 2 9 3 H u g h e s P r o d u c t s D i v i s i o n o f H u g h e s 8 0 1 2 0 

5 5 0 2 6 S i m p s o n E l e c t r i c C o . C h i c a g o , III. A i r c r a f t C o . |\ e w p o r t B e a c h , C a l i f . 8 0 1 3 1 

5 5 9 3 3 S o n o t o n e C o r p . E l m s f o r d , N . Y . 7 3 4 4 5 A m p e r e x E l e c t r o n i c C o . . D i v o f N o r t h A m e r i c a n 

5 5 9 3 8 R a y t h e o n C o . C o m m e r c i a l A p p a r a t u s & P h i l l i p s C o . , I n c . H i c k s v i l l e , N . Y . 8 0 2 0 7 

S y s t e m s D i v . S o . N o r w a l k , C o n n . 7 3 5 0 6 B r a d l e y S e m i c o n d u c t o r C o r p . N e w H a v e n , C o n n . 

5 6 1 3 7 S p a u l d m g F i b r e C o . , I n c . T o n a w a n d a , N . Y . 7 3 5 5 9 C a r l i n g E l e c t r i c . I n c . H a r t f o r d , C o n n . 8 0 2 2 3 

5 6 2 8 9 S p r a g u e E l e c t r i c C o . N o r t h A d a m s , M a s s . 7 3 5 8 6 C i r c l e F M f g . C o . T r e n t o n , N . J . 8 0 2 4 8 

5 9 4 4 6 T e l e x . I n c . S t . P a u l , M i n n . 7 3 6 8 2 G e o r g e K . G a r r e t t C o . , D i v . M S L 8 0 2 9 4 

5 9 7 3 0 T h o m a s & B e t t s C o . E l i z a b e t h , N . J . I n d u s t r i e s I n c . P h i l a d e l p h i a , P a . 8 0 4 1 1 

6 0 7 4 1 T r i p l e t t E l e c t r i c a l I n s t . C o . B l u f f t o n , O h i o 7 3 7 3 4 F e d e r a l S c r e w P r o d u c t s I n c . C h i c a g o , III. 
6 1 7 7 5 U n i o n S w i t c h a n d S i g n a l , D i v o f 7 3 7 4 3 F i s c h e r S p e c i a l M f g . C o . C i n c i n n a t i , O h i o 8 0 4 8 6 

W e s t i n g h o u s e A i r B r a k e C o P i t t s b u r g h , P a . 7 3 7 9 3 G e n e r a l I n d u s t r i e s C o . . T h e E l y r i a , O h i o 8 0 5 0 9 

6 2 1 1 9 U n i v e r s a l E l e c t r i c C o . O w o s s o , M i c h . 7 3 8 4 6 G o s h e n S t a m p i n g & T o o l C o . G o s h e n , I n d . 8 0 5 8 3 

6 3 7 4 3 W a r d - L e o n a r d E l e c t r i c C o . M t . V e r n o n , N . Y . 7 3 8 9 9 J F D E l e c t r o n i c s C o r p . B r o o k l y n , N . Y . 8 0 6 4 0 

6 4 9 5 9 W e s t e r n E l e c t r i c C o . , I n c . N e w Y o r k , N . Y . 7 3 9 0 5 J e n n i n g s R a d i o M f g . C o r p . S a n J o s e , C a l i f . 8 1 0 3 0 

6 5 0 9 2 W e s t o n I n s t . I n c . W e s t o n - N e w a r k N e w a r k , N . J . 7 4 2 7 6 S i g n a l i t e I n c . N e p t u n e , N . J . 8 1 0 7 3 

6 6 2 9 5 W i t t e k M f g . C o . C h i c a g o . III. 7 4 4 5 5 J . H . W i n n s , a n d S o n s W i n c h e s t e r , M a s s . 8 1 0 9 5 

6 6 3 4 6 R e v e r e W o i l a n s a k D i v . M i n n . M i n i n g & 7 4 8 6 1 I n d u s t r i a l C o n d e n s e r C o r p . C h i c a g o , III. 8 1 3 1 2 
M f g . C o . S t . P a u l , M i n n . 7 4 8 6 8 R. F . P r o d u c t s D i v i s i o n o f A m p h e n o l - B o r g 

7 0 2 7 6 A l l e n M f g . C o . H a r t f o r d , C o n n . E l e c t r o n i c s C o r p . D a n b u r y , C o n n . 8 1 3 4 9 

7 0 3 0 9 A l l i e d C o n t r o l N e w Y o r k , N . Y . 7 4 9 7 0 E . F . J o h n s o n C o . W a s e c a , M i n n . 8 1 4 8 3 

7 0 3 18 A l l m e t a l S c r e w P r o d u c t C o . , I n c . 7 5 0 4 2 I n t e r n a t i o n a l R e s i s t a n c e C o . P h i l a d e l p h i a , P a . 8 1 5 4 1 
G a r d e n C i t y . N . Y . 7 5 3 7 8 C T S K n i g h t s I n c . S a n d w i c h , III. 8 1 8 6 0 

7 0 4 8 5 A t l a n t i c I n d i a R u b b e r W o r k s . I n c . C h i c a g o , III. 7 5 3 8 2 K u l k a E l e c t r i c C o r p o r a t i o n M t . V e r n o n , N . Y . 
7 0 5 6 3 A m p e r i t e C o . , I n c . U n i o n C i t y . N . J . 7 5 8 18 L e n z E l e c t r i c M f g . C o . C h i c a g o , III. 8 2 0 4 2 

7 0 6 7 4 A D C P r o d u c t s I n c . M i n n e a p o l i s , M i n n . 7 5 9 15 L i t t l e f u s e , I n c . D e s P l a i n e s , III. 8 2 0 4 7 

7 0 9 0 3 B e l d e n M f g . C o . C h i c a g o , III. 7 6 0 0 5 L o r d M f g . C o . E r i e , P a . 
7 0 9 9 8 B i r d E l e c t r o n i c C o r p . C l e v e l a n d , O h i o 7 6 2 10 C . W . M a r w e d e l S a n F r a n c i s c o , C a l i f . 8 2 1 4 2 

7 1 0 0 2 B i r n b a c h R a d i o C o . N e w Y o r k . N . Y . 7 6 4 3 3 G e n e r a l I n s t r u m e n t C o r p . , M i c a m o l d D i v i s i o n 
7 1 0 4 1 B o s t o n G e a r W o r k s D i v . o f M u r r a y C o . N e w a r k , N . J . 8 2 1 7 0 

o f T e x a s Q u i n c y , M a s s . 7 6 4 8 7 J a m e s M i l l e n M f g . C o . , I n c . M a i d e n , M a s s . 
7 1 2 1 8 B u d R a d i o . I n c . W i l l o u g h b y . O h i o 7 6 4 9 3 J . W. M i l l e r C o . L o s A n g e l e s , C a l i f . 8 2 2 0 9 
7 1 2 8 6 C a m l o c F a s t e n e r C o r p . P a r a m u s , N . J . 7 6 5 3 0 C i n c h - M o n a d n o c k , D i v . of U n i t e d C a r r 8 2 2 19 
7 1 3 1 3 C a r d w e l l C o n d e n s e r C o r p . F a s t e n e r C o r p . S a n L e a n d r o , C a l i f . 

L i n d e n h u r s t L . 1 . . N . Y . 7 6 5 4 5 M u e l l e r E l e c t r i c C o . C l e v e l a n d , O h i o 8 2 3 7 6 
7 1 4 0 0 B u s s m a n n M f g . D i v . o f M c G r a w - E d i s o n C o . 7 6 7 0 3 N a t i o n a l U n i o n N e w a r k , N . J . 8 2 3 8 9 

S t . L o u i s , M o . 7 6 8 5 4 O a k M a n u f a c t u r i n g C o . C r y s t a l L a k e , III. 8 2 6 4 7 

7 1 4 3 6 C h i c a g o C o n d e n s e r C o r p . C h i c a g o , III. 7 7 0 6 8 B e n d i x C o r p . , T h e 
7 1 4 4 7 C a l i f . S p r i n g C o . . I n c . P i c o - R i v e r a , C a l i f . B e n d i x P a c i f i c D i v . N . H o l l y w o o d , C a l i f . 8 2 7 6 8 

Manufacturer Addr 

C a l i f . P a c i f i c M e t a l s C o . S a n F r a n c i s c o , 
P h a n o s t r a n I n s t r u m e n t a n d E l e c t r o n i c C o . 

S o u t h P a s a d e n a , C a l i f . 
P h i l a d e l p h i a S t e e l a n d W i r e C o r p . 

P h i l a d e l p h i a , P a . 
A m e r i c a n M a c h i n e & F o u n d r y C o . P o t t e r 

& B r u m f i e l d D i v . P r i n c e t o n , I n d . 
T R W E l e c t r o n i c C o m p o n e n t s D i v . C a m d e n , N . J . 
G e n e r a l I n s t r u m e n t C o r p . , R e c t i f i e r D i v . 

B r o o k l y n , N . Y . 
R e s i s t a n c e P r o d u c t s C o . H a r r i s b u r g , P a . 
R u b b e r c r a f t C o r p . of C a l i f . T o r r a n c e , C a l i f . 
S h a k e p r o o f O i v i s i o n o f I l l i n o i s T o o l W o r k s 

E l g i n , III. 
S i g n a l I n d i c a t o r C o r p . 
S t r u t h e r s - D u n n I n c . 
T h o m p s o n - B r e m e r & C o . 
T i l l e y M f g . C o . 
S t a c k p o l e C a r b o n C o . 
S t a n d a r d T h o m s o n C o r p . 
T i n n e r m a n P r o d u c t s , I n c . 
T r a n s f o r m e r E n g i n e e r s 
U c i n i t e C o . 
W a l d e s K o h i n o o r I n c . 
V e e d e r R o o t , I n c . 
W e n c o M f g . C o . 

N e w Y o r k , N . Y . 
P i t m a n , N . J . 
C h i c a g o , III. 

S a n F r a n c i s c o , C a l i f . 
S t . M a r y s , P a . 

W a l t h a m , M a s s . 
C l e v e l a n d , O h i o 

S a n G a b r i e l , C a l i f . 
N e w t o n v i l l e . M a s s . 

L o n g I s l a n d C i t y , N . Y . 
H a r t f o r d , C o n n . 

C h i c a g o , III. 

C o n t i n e n t a l - W i r t E l e c t r o n i c s C o r p . 
P h i l a d e l p h i a , P a . 

Z i e r i c k M f g . C o r p . N e w R o c h e l l e , N . Y . 
M e p c o D i v i s i o n o f S e s s i o n s C l o c k C o . 

M o r n s t o w n , N . J . 
S c l i i n t z e r A l l o y P r o d u c t s C o . E l i z a b e t h , N . J . 
E l e c t r o n i c I n d u s t r i e s A s s o c i a t i o n . A n y b r a n d 

T u b e m e e t i n g E I A S t a n d a r d s - W a s h i n g t o n , D C . 
U n i m a x S w i t c h , D i v . M a x o n E l e c t r o n i c s C o r p . 

W a l l i n g f o r d . C o n n . 
U n i t e d T r a n s f o r m e r C o r p . N e w Y o r k , N . Y . 
O x f o r d E l e c t r i c C o r p . C h i c a g o , III. 
B o u r n s I n c . R i v e r s i d e , C a l i f . 
A e r o D i v . o f R o b e r t s h a w C o n t r o l s C o . 

C o l u m b u s , O h i o 
A l l S t a r P r o d u c t s I n c . D e f i a n c e , O h i o 
A v e r y A d h e s i v e L a b e l C o r p . M o n r o v i a . C a l i f 
H a m m a r l u n d C o . . I n c . N e w Y o r k . N . Y 
S t e v e n s . A r n o l d . C o . , I n c . B o s t o n , M a s s 
I n t e r n a t i o n a l I n s t r u m e n t s I n c . O r a n g e , C o n n 
G r a y h i l l C o . L a G r a n g e , III 
T r i a d T r a n s f o r m e r C o r p . V e n i c e , C a l i f 
W i n c h e s t e r E l e c . D i v . L i t t o n I n d . . I n c . 

O a k v i l l e , C o n n 
M i l i t a r y S p e c i f i c a t i o n 
I n t e r n a t i o n a l R e c t i f i e r C o r p . E l S e g u n d o , 

A i r p a x E l e c t r o n i c s , I n c . C a m b r i d g e , 
B a r r y C o n t r o l s , D i v . B a r r y W r i g h t C o r p . 

W a t e r t o w n , M a s s 
C a r t e r P r e c i s i o n E l e c t r i c C o . S k o k i e . I l l 
S p e r t i F a r a d a y I n c . , C o p p e r H e w i t t 

E l e c t r i c O i v . H o b o k e n , N . J 
J e f f e r s E l e c t r o n i c s D i v i s i o n o f S p e e r 

C a r b o n C o . D u B o i s 
F a i r c h i l d C a m e r a & I n s t . C o r p . , 

D e f e n s e P r o d . D i v i s i o n 
M a g u i r e I n d u s t r i e s . I n c . 
S y l v a n i a E l e c t r i c P r o d . I n c . 

E l e c t r o n i c T u b e D i v i s i o n E m p o r i u m , P a 
A s t r o n C o r p . E a s t N e w a r k , H a r r i s o n , N , J 
S w i t c h c r a f t , I n c . C h i c a g o . Ill 
M e t a l s & C o n t r o l s I n c . S p e n c e r P r o d u c t s 

A t t l e b o r o . M a s s 
P h i l l i p s - A d v a n c e C o n t r o l C o . J o l i e t , III 

C a l i f 
M a s s 

Pa 

C l i f t o n , N . J 
G r e e n w i c h , C o n n 

F r o m : F S C . H a n d b o o k S u p p l e m e n t s 

0 0 0 1 5 - 4 3 H 4 ~ ! D a l e d A U G U S T 1 9 6 6 
R e v i s e d : M a y , 1 9 6 7 H 4 - 2 D a t e d N O V . 1 9 6 2 



TABLE 6-3. 
CODE LIST OF MANUFACTURERS (Cont'd) 

Code 
No. Manufacturer Address 

Code 
No. Manufacturer Addr 

8 2 8 6 6 
8 2 8 7 7 
8 2 8 9 3 
8 3 0 5 3 
8 3 0 5 8 
8 3 0 8 6 

8 3 1 2 5 

8 3 1 4 8 
8 3 1 8 6 
8 3 2 9 8 
8 3 3 15 
8 3 3 3 0 
8 3 3 3 2 
8 3 3 8 5 
8 3 5 0 1 

8 3 5 9 4 

8 3 7 4 0 

8 3 7 7 7 
8 3 8 2 1 
8 3 9 4 2 
8 4 1 7 1 
8 4 3 9 6 
8 4 4 1 1 
8 4 9 7 0 
8 5 4 5 4 
8 5 4 7 1 
8 5 4 7 4 
8 5 6 6 0 
8 5 9 1 1 
8 6 1 9 7 

8 6 5 7 9 
8 6 6 8 4 

8 7 0 3 4 
8 7 2 16 

8 7 4 7 3 

8 7 6 6 4 
8 7 9 3 0 
8 8 1 4 0 
8 8 2 2 0 
8 8 4 2 1 
8 8 6 9 8 
8 9 2 3 1 
8 9 6 6 5 
9 0 1 7 9 

9 0 9 7 0 
9 1 1 4 6 
9 1 2 6 0 

R e s e a r c h P r o d u c t s C o r p . 
R o t r o n M f g . C o . , I n c . 
V e c t o r E l e c t r o n i c C o . 
W e s t e r n W a s h e r M f g . C o . 
C a r r F a s t e n e r C o . 
N e w H a m p s h i r e B a l l B e a r i n g , 

M a d i s o n , W i s . 
W o o d s t o c k , N . Y . 

G l e n d a l e , C a l i f . 
L o s A n g e l e s , C a l i f . 

C a m b r i d g e , M a s s . 
I n c . 

P e t e r b o r o u g h , N . H . 
G e n e i a l I n s t r u m e n t C o r p . , C a p a c i t o r D i v . 

D a r l i n g t o n , S . C . 
I T T W i r e a n d C a b l e D i v . L o s A n g e l e s , C a l i f . 
V i c t o r y E n g . C o r p . S p r i n g f i e l d , N . J . 
B e n d i x C o r p . . R e d B a n k D i v . R e d B a n k , N . J . 

M u n d e l e i n , III. 
B r o o k l y n , N . Y . 

P a l i s a d e ' s P a r k , N . J . 
C h i c a g o , III. 

B r o o k f i e l d , M a s s . 

H u b b e l l C o r p . 
S m i t h , H e r m a n H . , I n c . 
T e c h L a b s 
C e n t r a l S c r e w C o . 
G a v i t t W i r e a n d C a b l e C o . 

D i v . of A m e r a c e C o r p . 
B u r r o u g h s C o r p . E l e c t r o n i c T u b e D i v . 

P l a i n f i e l d , N . J . 
U n i o n C a r b i d e C o r p . C o n s u m e r P r o d . D i v . 

N e w Y o r k , N . Y . 
M o d e l E n g . a n d M f g . , I n c . H u n t i n g t o n , I n d . 
L o y d S c r u g g s C o . F e s t u s , M o . 

A e r o n a u t i c a l I n s t . & R a d i o C o . L o d i , N . J . 
G r e a t N e c k , N . Y . 

S a n F r a n c i s c o , C a l i f . 
O g a l l a l a , N e b . 

B l o o m i n g t o n , I n d . 
B o o n t o n , N . J . 

S a n F r a n c i s c o , C a l i f . 
S a n F r a n c i s c o . C a l i f . 

H a m d e n , C o n n . 
C h i c a g o , III. 

A r c o E l e c t r o n i c s I n c . 
A . J . G l e s e n e r C o . , I n c . 
T R W C a p a c i t o r D i v . 
S a r k e s T a r z i a n , I n c . 
B o o n t o n M o l d i n g C o m p a n y 
A . B . B o y d C o . 
R . M . B r a c a m o n t e & C o . 
K o i l e d K o r d s , I n c . 
S e a m l e s s R u b b e r C o . 
C l i f t o n P r e c i s i o n P r o d u c t s C o . , I n c . 

C l i f t o n H e i g h t s , P a . 
P r e c i s i o n R u b b e r P r o d u c t s C o r p . D a y t o n , O h i o 
R a d i o C o r p . o f A m e r i c a , E l e c t r o n i c 

C o m p . & D e v i c e s D i v . H a r r i s o n , N . J 
M a r c o I n d u s t r i e s A n a h e i m , C a l i f 
P h i l c o C o r p o r a t i o n ( L a n s d a l e D i v i s i o n ) 

L a n s d a l e , P a 
W e s t e r n F i b r o u s G l a s s P r o d u c t s C o . 

S a n F r a n c i s c o , C a l i f 
V a n W a t e r s & R o g e r s I n c . S a n F r a n c i s c o , C a l i f 
T o w e r M f g . C o r p . P r o v i d e n c e , R . I 
C u t l e r - H a m m e r , I n c . L i n c o l n , III 
G o u l d - N a t i o n a l B a t t e r i e s , I n c . S t . P a u l , M i n n 
F e d e r a l T e l e p h o n e & R a d i o C o r p . C l i f t o n , N . J 
G e n e r a l M i l l s , I n c . B u f f a l o , N . Y 
G r a y b a r E l e c t r i c C o . O a k l a n d , C a l i f 
U n i t e d T r a n s f o r m e r C o . C h i c a g o , III 
U S R u b b e r C o . , C o n s u m e r I n d . & P l a s t i c s 

P r o d . D i v . P a s s a i c , N . J 
B e a r i n g E n g i n e e r i n g C o . S a n F r a n c i s c o , C a l i f 
I T T C a n n o n E l e c t , I n c . , S a l e m D i v . S a l e m , M a s s 
C o n n o r S p r i n g M f g . C o . S a n F r a n c i s c o , C a l i f 

9 1 3 4 5 
9 1 4 1 8 
9 1 5 0 6 
9 1 6 3 7 
9 1 6 6 2 
9 1 7 3 7 
9 1 8 2 7 
9 1 8 8 6 
9 1 9 2 9 

9 1 9 6 1 
9 2 1 8 0 
9 2 3 6 7 
9 2 1 9 6 
9 2 6 0 7 

9 2 7 0 2 
9 2 9 6 6 
9 3 3 3 2 

9 3 3 6 9 
9 3 4 1 0 
9 3 9 2 9 
9 4 1 3 7 
9 4 1 4 4 

9 4 1 4 8 

9 4 1 5 4 
9 4 1 9 7 

9 4 2 2 2 
9 4 3 1 0 

9 4 3 3 0 
9 4 5 8 2 

9 4 6 9 6 
9 5 0 2 3 

9 5 2 3 6 
9 5 2 3 8 
9 5 2 6 3 
9 5 2 6 4 
9 5 2 6 5 
9 5 2 7 5 
9 5 3 4 8 
9 5 3 5 4 
9 5 5 6 6 
9 5 7 12 
9 5 9 8 4 
9 5 9 8 7 
9 6 0 6 7 
9 6 0 9 5 
9 6 2 5 6 
9 6 2 9 6 
9 6 3 3 0 

M i l l e r D i a l & N a m e p l a t e C o . 
R a d i o M a t e r i a l s C o . 
A u g a t I n c . 
D a l e E l e c t r o n i c s , I n c . 
E l c o C o r p . 
G r e m a r M f g . C o . , I n c . 
K F D e v e l o p m e n t C o . 
M a l c o M f g . C o . , I n c . 
H o n e y w e l l I n c . 

E ! M o n t e , C a l i f . 
C h i c a g o , III. 

A t t l e b o r o . M a s s . 
C o l u m b u s , N e b r . 

W i l l o w G r o v e . P a . 
W a k e f i e l d , M a s s . 

R e d w o o d C i t y , C a l i f . 
C h i c a g o , III. 

M i c r o S w i t c h D i v . 
F r e e p o r t III. 

N a h m - B r o s . S p r i n g C o . O a k l a n d , C a l i f . 
T r u - C o n n e c t o r C o r p . P e a b o d y , M a s s . 
E l g e e t O p t i c a l C o . I n c . R o c h e s t e r , N . Y . 
U n i v e r s a l I n d u s t r i e s , I n c . C i t y o f I n d u s t r y , C a l i f . 
T e n s o l i t e I n s u l a t e d W i r e C o . , I n c . 

T a r r y t o w n , N . Y . 
I M C M a g n e t i c s C o r p . W e s b u r y L o n g I s l a n d , N . Y . 
H u d s o n L a m p C o . K e a r n e y , N . J . 
S y l v a n i a E l e c t r i c P r o d . I n c . 

S e m i c o n d u c t o r D i v . W o b u r n , M a s s . 
R o b b i n s a n d M y e r s , I n c . N e w Y o r k . N . Y . 
S t e v e n s M f g . C o . . I n c . M a n s f i e l d , O h i o 
G . V . C o n t r o l s L i v i n g s t o n , N . J . 
G e n e r a l C a b l e C o r p . B a y o n n e . N . J . 
R a y t h e o n C o . , C o m p . D i v . , I n d . 

C o m p . O p e r a t i o n s Q u m c y , M a s s . 
S c i e n t i f i c E l e c t r o n i c s P r o d u c t s , I n c . 

L o v e l a n d , C o l o . 
T u n g - S o l E l e c t f i c , I n c . N e w a r k , N . J . 
C u r t i s s - W r i g h t C o r p . E l e c t r o n i c s D i v . 

E a s t P a t e r s o n , N . J . 
S o u t h C h e s t e r C o r p . C h e s t e r . P a . 
T r u - O h m P r o d u c t s M e m c o r C o m p o n e n t s D i v . 

H u n t i n g t o n , I n d . 
W i r e C l o t h P r o d u c t s , I n c . B e l l w o o d , III. 
W o r c e s t e r P r e s s e d A l u m i n u m C o r p . 

W o r c e s t e r . M a s s . 
M a g n e c r a f t E l e c t r i c C o . C h i c a g o , III. 
G e o r g e A . P h i l b r i c k R e s e a r c h e r s , I n c . 

B o s t o n , M a s s . 
A l l i e s P r o d u c t s C o r p . 
C o n t i n e n t a l C o n n e c t o r C o r p 
L e e c r a f t M f g . C o . , I n c . 
L e r c o E l e c t r o n i c s , I n c . 
N a t i o n a l C o i l C o . 
V i t r a m o n , I n c . 
G o r d o s C o r p . 
M e t h o d e M f g . C o . 
A r n o l d E n g i n e e r i n g C o . 
D a g e E l e c t r i c C o . , I n c . 
S i e m o n M f g . C o . 
W e c k e s s e r C o . 
H u g g i n s L a b o r a t o r i e s 
H i - Q D i v . o f A e r o v o x C o r p . 
T h o r d a r s o n - M e i s s n e r I n c . 
S o l a r M a n u f a c t u r i n g C o . 
C a r l t o n S c r e w C o . 

M i a m i , F l a . 
W o o d s i d e , N . Y . 

L o n g I s l a n d , N . Y . 
B u r b a n k , C a l i f . 

S h e r i d a n , W y o . 
B r i d g e p o r t , C o n n . 

B l o o m f i e l d , N . J . 
C h i c a g o , III. 
M a r e n g o , III. 

F r a n k l i n , I n d . 

W a y n e , III. 
C h i c a g o , III. 

S u n n y v a l e , C a l i f . 
O l e a n , N . Y . 

M t . C a r m e l , III. 
L o s A n g e l e s , C a l i f . 

C h i c a g o , III. 

Code 
No. Manufacturer Address 

9 6 3 4 1 M i c r o w a v e A s s o c i a t e s , I n c . B u r l i n g t o n , M a s s . 
9 6 5 0 1 E x c e l T r a n s f o r m e r C o . O a k l a n d , C a l i f . 
9 7 4 6 4 I n d u s t r i a l R e t a i n i n g R i n g C o I r v m g t o n N . J . 
9 7 5 3 9 A u t o m a t i c & P r e c i s i o n M f g . E n g l e w o o d N . J . 
9 7 9 7 9 R e o n R e s i s t o r C o r p . Y o n k e r s , N . Y . 
9 7 9 8 3 L i t t o n S y s t e m I n c . , A d l e r - W e s t r e x 

C o m m u n . D i v . N e w R o c h e l l e , N . Y . 
9 8 1 4 1 R - T r o n c i s . I n c . J a m a i c a , N . Y . 
9 8 1 5 9 R u b b e r T e c k , I n c . G a r d e n a , C a l i f . 
9 8 2 2 0 H e w l e t t - P a c k a r d C o . , M o s e l e y D i v . 

P a s a d e n a , C a l i f . 
9 8 2 7 8 M i c r o d o t , I n c . S o . P a s a d e n a , C a l i f . 
9 8 2 9 1 S e a l e c t r o C o r p . M a m a r o n e c k , N . Y . 
9 8 3 7 6 Z e r o M f g . C o . B u r b a n k , C a l i f . 
9 8 7 3 1 G e n e r a l M i l l s I n c . , E l e c t r o n i c s D i v . 

M i n n e a p o l i s , M i n n . 
9 8 7 3 4 P a e c o D i v . o f H e w l e t t - P a c k a r d C o . 

P a l o A l t o , C a l i f . 
9 8 8 2 1 N o r t h H i l l s E l e c t r o n i c s , I n c . G l e n C o v e , N . Y . 
9 8 9 7 8 I n t e r n a t i o n a l E l e c t r o n i c R e s e a r c h C o r p . 

B u r b a n k , C a l i f . 
9 9 1 0 9 C o l u m b i a T e c h n i c a l C o r p . N e w Y o r k , N . Y . 
9 9 3 13 V a r i a n A s s o c i a t e s P a l o A l t o , C a l i f . 
9 9 3 7 8 A t l e e C o r p . W i n c h e s t e r , M a s s . 
9 9 5 1 5 M a r s h a l l I n d . E l e c t . P r o d u c t s D i v . 

S a n M a r i n o , C a l i f . 
9 9 7 0 7 C o n t r o l S w i t c h D i v i s i o n , C o n t r o l s C o . 

o f A m e r i c a E l S e g u n d o , C a l i f . 
9 9 8 0 0 D e l e v a n E l e c t r o n i c s C o r p . E a s t A u r o r a , N . Y . 
9 9 8 4 8 W i l c o C o r p o r a t i o n I n d i a n a p o l i s , I n d . 
9 9 9 3 4 R e n b r a n d t , I n c . B o s t o n , M a s s . 
9 9 9 4 2 H o f f m a n E l e c t r o n i c s C o r p . 

S e m i c o n d u c t o r D i v . E l M o n t e , C a l i f . 
9 9 9 5 7 T e c h n o l o g y I n s t r u m e n t C o r p . o f C a l i f . 

N e w b u r y P a r k , C a l i f . 

T H E F O L L O W I N G H P V E N D O R S H A V E N O N U M B E R 
A S S I G N E D IN T H E L A T E S T S U P P L E M E N T T O T H E 
F E D E R A L S U P P L Y C O D E F O R M A N U F A C T U R E R S 
H A N D B O O K . 

0 O O O F M a l c o T o o l a n d D i e L o s A n g e l e s , C a l i f . 
0 0 0 0 Z W i l l o w L e a t h e r P r o d u c t s C o r p . N e w a r k , N . J . 

0 0 0 A B E T A E n g l a n d 
0 0 0 B B P r e c i s i o n I n s t r u m e n t C o m p o n e n t s C o . 

V a n N u y s , C a l i f . 
0 0 0 C S H e w l e t t - P a c k a r d C o . , C o l o r a d o S p r i n g s 

C o l o r a d o S p r i n g s , C o l o r a d o 
0 0 0 M M R u b b e r E n g . & D e v e l o p m e n t H a y w a r d , C a l i f . 
0 0 0 N N A " N " D M f g . C o . S a n J o s e , C a l i f . 
0 0 0 Q Q C o o l t r o n O a k l a n d , C a l i f . 
0 0 0 W W C a l i f o r n i a E a s t e r n L a b . B u r l i n g t o n , C a l i f . 
O O O Y Y S . K . S m i t h C o . L o s A n g e l e s , C a l i f . 

0 0 0 1 5 - 4 3 
R e v i s e d : M a y , 1 9 6 7 

F r o m : F S C . H a n d b o o k S u p p l e m e n t s 
H 4 - 1 D a t e d A U G U S T 1 9 6 6 
H 4 - 2 D a t e d N O V . 1 9 6 2 



HEWLETT [hDl PACKARD 

ELECTRONIC INSTRUMENTATION SALES AND SERVICE 
E U R O P E 
AUSTRIA 
Unilabor H.m.b.H. 
Wissenschaftliche Instrumente 
Rummelhardtgasse 6/3 
P.O. Box 33 
Vienna IX/71 
Tel: 426 181 
Cable: LABOR INSTRUMENT 

Vienna 

BELGIUM 
Hewlett-Packard Benelux S.A. 
20-24 rue de I'Hopital 
Brussels 
Tel: 11 22 20 
Cable: PALOBEN Brussels 

DENMARK 
Tage Olsen A/S 
Ronnegade 1 
Copenhagen o 
Tel: 29 48 00 
Cable: TOCOPEN Copenhagen 

FINLAND 
INTO O/Y 
Meritullinkatu 11 
P.O. Box 10153 
Helsinki 10 
Tel: 51 133 
Cable: INTO Helsinki 

FRANCE 
Hewlett-Packard France 
2 rue Tete d'Or 
Lyon, 6 - Rhone 
Tel: 52 35 66 

Hewlett-Packard France 
150 Boulevard Massena 
Paris 13e 
Tel: 707 97 19 
Cable: HEWPACK Paris 

GERMANY 
Hewlett-Packard Vertriebs-GmbH 
Lietzenburger Strasse 30 
1 Berlin W 30 
Tel: 24 86 36 

Hewlett-Packard Vertriebs-GmbH 
Herrenberger Strasse 110 
703 Bbblingen, Wiirttemberg 
Tel: 07031-6971 
Cable: HE PAG Boblingen 

Hewlett-Packard Vertriebs-GmbH 
Achenbachstrasse 15 
4 Dusseldorf 1 
Tel: 68 52 58/59 

Hewlett-Packard Vertriebs-GmbH 
Kurhessenstrasse 95 
6 Frankfurt 50 
Tel: 52 00 36 
Cable-. HEWPACKSA Frankfurt 

Hewlett-Packard Vertriebs-GmbH 
Beim Strohhause 26 
2 Hamburg 1 
Tel: 24 05 51/52 
Cable: HEWPACKSA Hamburg 

Hewlett-Packard Vertriebs-GmbH 
Reginfriedstrasse 13 
8 Munich 9 
Tel.- 69 51 21/22 
Cable: HEWPACKSA Munich 

G R E E C E 
Kostos Karayannis 
18, Ermou Street 
Athens 126 
Tel: 230 301 
Cable: RAKAR Athens 

IRELAND 
Hewlett-Packard Ltd. 
224 Bath Road 
Slough, Bucks, England 
Tel: Slough 28406-9, 29486-9 
Cable: HEWPIE Slough 

ITALY 
Hewlett-Packard Italiana S.p.A. 
Viale Lunigiana 46 
Milan 
Tel: 69 15 84 
Cable: HEWPACIT Milan 

Hewlett-Packard Italiana S.p.A. 
Palazzo Italia 
Piazza Marconi 25 
Rome - Eur 
Tel: 591 2544 
Cable: HEWPACIT Rome 

N E T H E R L A N D S 
Hewlett-Packard Benelux, N.V. 
de Boelelaan 1043 
Amsterdam, Z.2 
Tel: 42 77 77 

Cable: PALOBEN Amsterdam 

NORWAY 
Morgenstierne & Co. A/S 
Ingeniofirma 
6 Wessels Gate 
Oslo 
Tel: 20 16 35 
Cable: MOROF Oslo 

PORTUGAL 
Telectra 
Rua Rodrigo da Fonseca 103 
P.O. Box 2531 
Lisbon 1 
Tel: 68 60 72 
Cable: TELECTRA Lisbon 

SPAIN 
Ataio Ingerieros 
Urgel, 259 
Barcelona, 11 
Tel: 230-69-88 
Ataio Ingenieros 
Enrique Larreta 12 
Madrid, 16 
Tel: 235 43 44 
Cable: TELEATAIO Madrid 

SWEDEN 
HP Instrument AB 
Hagakersgatan 7 
Mblndal 
Tel: 031 - 27 68 00 

HP Instrument AB 
Centralvagen 28 
Solna 
Tel: 08 - 83 08 30 
Cable: MEASUREMENTS 

Stockholm 

SWITZERLAND 
HEWPAK AG 
Zurcherstrasse 
8952 Schlieren 
Zurich 
Tel: (051) 98 18 21 
Cable: HEWPACKAG Zurich 

TURKEY 
Telekom Engineering Bureau 
P.O. Box 376 - Galata 
Istanbul 
Tel: 49 40 40 
Cable: TELEMATION Istanbul 

UNITED KINGDOM 
Hewlett-Packard Ltd. 
224 Bath Road 
Slough, Bucks 
Tel: Slough 28406-9, 29486-9 
Cable: HEWPIE Slough 

YUGOSLAVIA 
Belram S.A. 
83 avenue des Mimosas 
Brussels 15, Belgium 
Tel: 35 29 58 
Cable: BELRAMEL Brussels 

FOR AREAS NOT LISTED, CONTACT: Hewlett-Packard S.A.; 54 Route des Acacias; Geneva, Switzerland; Tel: (022) 42 81 50; Telex: 2.24.86; Cable: HEWPACKSA Geneva 

A F R I C A . ASIA. A U S T R A L I A 
AUSTRALIA 
Hewlett-Packard Australia 

Pty. Ltd. 
22-26 Weir Street 
Glen Iris, S. E. 6 
Victoria 
Tel: 20-1371 (4 lines) 
Cable: HEWPARD Melbourne 

Hewlett-Packard Australia 
Pty. Ltd. 

4 Grose Street 
Glebe, New South Wales 
Tel: 211-2235, 211-2888 
Cable: HEWPARD Sydney 

C E Y L O N 
United Electricals Ltd. 
P.O. Box 681 
Yahala Building 
Staples Street 
Colombo 2 
Tel: 5496 

Cable: HOTPOINT Colombo 

ETHIOPIA 
African Salespower & Agency 

Private Ltd., Co. 
P. 0. Box 718 
Addis Ababa 
Tel: 44090 
Cable: ASACO Addisababa 

HONG KONG 
Schmidt & Co. (Hong Kong) Ltd. 
P.O. Box 297 
1511, Prince's Building 
10, Chater Road 
Hong Kong 
Tel: 240168, 232735 
Cable: SCHMIDTCO Hong Kong 

INDIA 
The Scientific Instrument 

Co., Ld. 
6, Tej Bahadur Sapru Road 
Allahabad 1 
Tel: 2451 
Cable: SICO Allahbad 
The Scientific Instrument 

Co., Ld. 
240, Dr. Dadabhai Naoroji Road 
Bombay 1 
Tel: 26-2642 
Cable: SICO Bombay 
The Scientific Instrument 

Co., Ld. 
11, Esplanade East 
Calcutta 1 
Tel: 23-4129 
Cable-. SICO Calcutta 

The Scientific Instrument Co., Ld. 
30, Mount Road 
Madras 2 
Tel: 86339 
Cable-. SICO Madras 

The Scientific Instrument Co., Ld. 
B-7, Ajmeri-Gate Extn. 
New Delhi 1 
Tel: 27-1053 
Cable: SICO New Delhi 

IRAN 
Telecom, Ltd. 
P. 0. Box 1812 
Teheran 
Tel: 43850, 48111 
Cable: BASCOM Teheran 

ISRAEL 
Electronics & Engineering 

Div. of Motorola Israel Ltd. 
16, Kremenetski Street 
Tel-Aviv 
Tel: 35021/2/3 
Cable: BASTEL Tel-Aviv 

JAPAN 
Yokogawa-Hewlett-Packard Ltd. 
Shinhankyu Building 
No. 8, Umeda 
Kita-ku, Osaka City 
Tel: 0726-23-1641 

Yokogawa-Hewlett-Packard Ltd. 
Ito Building 
No. 59, Kotori-cho 
Nakamura-ku, Nagoya City 
Tel: 551-0215 

Yokogawa-Hewlett-Packard Ltd. 
Ohashi Building 
No. 59, l-chome, Yoyogi 
Shibuya-ku, Tokyo 
Tel: 370-2281 
Cable: YOKOHEWPACK Tokyo 
Telex: 232-2034 
KENYA 
R. J. Tilbury Ltd. 
P. 0. Box 2754 
Suite 517/518 
Hotel Ambassadeur 
Nairobi 
Tel: 25670, 26803, 68206 
Cable: ARJAYTEE Nairobi 
KOREA 
American Trading Co., Korea, Ltd. 
Seoul P. 0. Box 1103 
112-35 Sokong-Dong 
Jung-ku, Seoul 
Tel: 3.7049, 3.7613 
Cable: AMTRACO Seoul 

L E B A N O N 
Constantin E. Macridis 
Clemenceau Street 
Clemenceau Center 
Beirut 
Tel: 220846 
Cable: ELECTRONUCLEAR Beirut 
MALAYSIA 
MECOMB Malaysia Ltd. 
2 Lorong 13/6A 
Section 13 
Petaling Jaya, Selangor 
Cable: MECOMB Kuala Lumpur 

NEW Z E A L A N D 
Sample Electronics (N.Z.) Ltd. 
8 Matipo Street 
Onehunga S.E. 5 
Auckland 
Tel: 667-356 
Cable: ELPMAS Auckland 

PAKISTAN (EAST) 
Mushko & Company, Ltd. 
31, Jinnah Avenue 
Dacca 
Tel: 80058 
Cable: CO0PERAT0R Dacca 

PAKISTAN (WEST) 
Mushko & Company, Ltd. 
Oosman Chambers 
Victoria Road 
Karachi 3 
Tel: 51027, 52927 
Cable: C00PERAT0R Karachi 

SINGAPORE 
Mechanical and Combustion 

Engineering Company Ltd. 
9, Jalan Kilang 
Singapore, 3 
Tel: 642361-3 
Cable: MECOMB Singapore 

S O U T H AFRICA 
F. H. Flanter & Co. (Pty.), Ltd. 
Rosella House 
Buitencingle Street 
Cape Town 
Tel: 3-3817 
Cable: AUTOPHONE Cape Town 

F. H. Flanter & Co. (Pty.), Ltd. 
104 Pharmacy House 
80 Jorissen Street 
Braamfontein, Johannesburg 
Tel: 724-4172 

TAIWAN 
Hwa Sheng Electronic Co., Ltd. 
P. 0. Box 1558 
21 Nanking West Road 
Taipei 
Tel: 46076, 45936 
Cable: VICTRONIX Taipei 

THAILAND 
The International 

Engineering Co., Ltd. 
P. 0. Box 39 
614 Sukhumvit Road 
Bangkok 
Tel: 913460-1-2 
Cable: GYSOM Bangkok 

VIETNAM 
Landis Brothers and Company, 

Inc. 
P.O. Box H-3 
216 Hien-Vuong 
Saigon 
Tel: 20.805 
Cable: LANBROCOMP Saigon 

FOR AREAS NOT LISTED, CONTACT: Hewlett-Packard Export Marketing; 1501 Page Mill Road; Palo Alto, California 94304; Tel: (415) 326-7000; Telex: 034-8461; Cable: HEWPACK Palo Alto 
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HEWLETT [hp] PACKARD 

ELECTRONIC INSTRUMENTATION SALES AND SERVICE 

U N I T E D S T A T E S 
A L A B A M A 
P.O. Box 4207 
2003 Byrd Spring Road S.W. 
Huntsville 35802 
Tel: (205) 881-4591 
TWX: 810-726-2204 

ARIZONA 
3009 North Scottsdale Road 
Scottsdale 85251 
Tel: (602) 945-7601 
TWX: 910-950-1282 

232 South Tucson Boulevard 
Tucson 85716 
Tel: (602) 623-2564 
TWX: 910-952-1162 

CALIFORNIA 
3939 Lankershim Boulevard 
North Hollywood 91604 
Tel: (213) 877-1282 
TWX: 910-499-2170 

1101 Embarcadero Road 
Palo Alto 94303 
Tel: (415) 327-6500 
TWX: 910-373-1280 

2591 Carlsbad Avenue 
Sacramento 95821 
Tel: (916) 482-1463 
TWX: 910-367-2092 

1055 Shafter Street 
San Diego 92106 
Tel: (714) 223-8103 
TWX: 910-335-2000 

C O L O R A D O 
7965 East Prentice 
Englewood 80110 
Tel: (303) 771-3455 
TWX: 910-935-0705 

CONNECTICUT 
508 Tolland Street 
East Hartford 06108 
Tel: (203) 289-9394 
TWX: 710-425-3416 

111 East Avenue 
Norwalk 06851 
Tel: (203) 853-1251 
TWX: 710-468-3750 

DELAWARE 
3941 Kennett Pike 
Wilmington 19807 
Tel: (302) 655-6161 
TWX: 510-666-2214 

FLORIDA 
Suite 106 
9999 N.E. 2nd Avenue 
Miami Shores 33138 
Tel: (305) 758-3626 
TWX: 810-848-7262 

P.O. Box 20007 
Herndo.n Station 32814 
621 Commonwealth Avenue 
Orlando 
Tel: (305) 841-3970 
TWX: 810-850-0113 

P.O. Box 8128 
Madeira Beach 33708 
410 150th Avenue 
St. Petersburg 
Tel: (813) 391-0211 
TWX: 810-863-0366 

GEORGIA 
P.O. Box 28234 
2340 Interstate Parkway 
Atlanta 30328 
Tel: (404) 436-6181 
TWX: 810-766-4890 

ILLINOIS 
5500 Howard Street 
Skokie 60076 
Tel: (312) 677-0400 
TWX: 910-223-3613 

INDIANA 
4002 Meadows Orive 
Indianapolis 46205 
Tel: (317) 546-4891 
TWX: 810-341-3263 
LOUISIANA 
P.O. Box 856 
1942 Williams Boulevard 
Kenner 70062 
Tel: (504) 721-6201 
TWX: 810-955-5524 
M A R Y L A N D 
6707 Whitestone Road 
Baltimore 21207 
Tel: (301) 944-5400 
TWX: 710-862-0850 
P.O. Box 727 
Twinbrook Station 20851 
12303 Twinbrook Parkway 
Rockvilie 
Tel: (301) 427-7560 
TWX: 710-828-9684 
M A S S A C H U S E T T S 
Middlesex Turnpike 
Burlington 01803 
Tel: (617) 272-9000 
TWX: 710-332-0382 
MICHIGAN 
24315 Northwestern Highway 
Southfield 48075 
Tel: (313) 353-9100 
TWX: 810-232-1532 
MINNESOTA 
2459 University Avenue 
St. Paul 55114 
Tel: (612) 645-9461 
TWX: 910-563-3734 

MISSOURI 
9208 Wyoming Place 
Kansas City 64114 
Tel: (816) 333-2445 
TWX: 910-771-2087 

2812 South Brentwood Blvd. 
St. Louis 63144 
Tel: (314) 644-0220 
TWX: 910-760-1670 

NEW JERSEY 
391 Grand Avenue 
Englewood 07631 
Tel: (201) 567-3933 
TWX: 710-991-9707 

NEW MEXICO 
P.O. Box 8366 
Station C 87108 
6501 Lomas Boulevard N.E. 
Albuquerque 
Tel: (505) 255-5586 
TWX: 910-989-1665 

156 Wyatt Drive 
Las Cruces 88001 
Tel: (505) 526-2485 
TWX: 910-983-0550 

NEW YORK 
1702 Central Avenue 
Albany 12205 
Tel: (518) 869-8462 

1219 Campville Road 
Endicott 13760 
Tel: (607) 754-0050 
TWX: 510-252-0890 

236 East 75th Street 
New York 10021 
Tel: (212) 879-2023 
TWX: 710-581-4376 

82 Washington Street 
Poughkeepsie 12601 
Tel: (914) 454-7330 
TWX: 510-248-0012 

39 Saginaw Drive 
Rochester 14623 
Tel: (716) 473-9500 
TWX: 510-253-5981 

1025 Northern Boulevard 
Roslyn, Long Island 11576 
Tel: (516) 869-8400 
TWX: 510-223-0811 

5858 East Molloy Road 
Syracuse 13211 
Tel: (315) 454-2486 
TWX: 710-541-0482 

NORTH CAROLINA 
P.O. Box 5187 
1923 North Main Street 
High Point 27262 
Tel: (919) 882-6873 
TWX: 510-926-1516 

OHIO 
5579 Pearl Road 
Cleveland 44129 
Tel: (216) 884-9209 
TWX: 810-421-8500 

2460 South Dixie Drive 
Dayton 45439 
Tel: (513) 298-0351 
TWX: 810-459-1925 

OREGON 
Westhills Mall, Suite 158 
4475 S.W. Scholls Ferry Road 
Portland 97225 
Tel: (503) 292-9171 
TWX: 910-464-6103 

PENNSYLVANIA 
2500 Moss Side Boulevard 
Monroeville 15146 
Tel: (412) 271-0724 
TWX: 710-797-3650 

144 Elizabeth Street 
West Conshohocken 19428 
Tel: (215) 248-1600, 828-6200 
TWX: 510-660-8715 

TEXAS 
P.O. Box 7166 
3605 Inwood Road 
Dallas 75209 
Tel: (214) 357-1881 
TWX: 910-861-4081 

P.O. Box 22813 
4242 Richmond Avenue 
Houston 77027 
Tel: (713) 667-2407 
TWX: 910-881-2645 

GOVERNMENT CONTRACT OFFICE 
225 Billy Mitchell Road 
San Antonio 78226 
Tel: (512) 434-4171 
TWX: 910-871-1170 

UTAH 
2890 South Main Street 
Salt Lake City 84115 
Tel: (801) 486-8166 
TWX: 910-925-5681 

VIRGINIA 
P.O. Box 6514 
2111 Spencer Road 
Richmond 23230 
Tel: (703) 282-5451 
TWX: 710-956-0157 

WASHINGTON 
11656 N.E. Eighth Street 
Bellevue 98004 
Tel: (206) 454-3971 
TWX: 910-443-2303 

FOR AREAS NOT LISTED, C O N T A C T : Hewlett-Packard; 1501 Page Mill Road; Palo Alto, California 94304; Tel: (415) 326-7000; TWX: 910-373-1267; Telex: 34-8461 

C A N A D A 
A L B E R T A 
10010 - 105th Street 
Edmonton 
Tel: (403) 424-0718 
TWX: 610-831-2431 

BRITISH COLUMBIA 
Hewlett-Packard (Canada) Ltd. 
2184 West Broadway 
Vancouver 
Tel: (604) 738-7520 
TWX: 610-922-5050 

NOVA SCOTIA 
7001 Mumford Road 
Suite 356 
Halifax 
Tel: (902) 455-0511 
TWX: 610-271-4482 

ONTARIO 
Hewlett-Packard (Canada) Ltd. 
880 Lady Ellen Place 
Ottawa 3 
Tel: (613) 722-4223 
TWX: 610-562-1952 

Hewlett-Packard (Canada) Ltd. 
1415 Lawrence Avenue West 
Toronto 
Tel: (416) 249-9196 
TWX: 610-492-2382 

Q U E B E C 
Hewlett-Packard (Canada) Ltd. 
275 Hymus Boulevard 
Pointe Claire 
Tel: (514) 697-4232 
TWX: 610-422-3022 
Telex: 01-2819 

FOR AREAS NOT LISTED, CONTACT: Hewlett-Packard Inter-Americas; 1501 Page Mill Road; Palo Alto, Calif. 94304; Tel: (415) 326-7000; TWX: 910-373-1267; Telex: 034-8461; Cable: HEWPACK Palo Alto 

C E N T R A L A N D S O U T H A M E R I C A 
ARGENTINA 
Mauricio A. Sua>ez 
Telecomunicaciones 
Carlos Calvo 224 
Buenos Aires 
Tel: 30-6312, 34-9087 
Cable: TELEP1LOT Buenos Aires 

BRAZIL 
Ciental, Importacao e 

ComSrcio Ltda. 
Avenida 13 de Maio, 13-22° andar 
Rio de Janeiro G . B . 
Tel: 42-9483 

Ciental, Importacao e 
Comercio Ltda. 

Rua Des. Eliseu Guilherme, 62 
Sao Paulo 8 
Tel: 70-2318 
Cable: CIENTALCO, Sao Paulo 

CHILE 
Hector Calcagni 
Casilla 13942 
Santiago 
Tel: 490.505, 393.119 

COLOMBIA 
Instrumentacion 
Henrik A. Langebaek & Cia. Ltda. 
Cra. 7A N° 48-51/59 
Apartado Aereo 6287 
Bogota, 1 D.E. 
Tel: 45-78-06, 45-55-46 
Cable: AARIS Bogota 

COSTA RICA 
Lie. Alfredo Gallegos GurdiSn 
Apartado 3243 
San Jose 
Tel: 21-86-13 
Cable: GALGUR San Jose 

ECUADOR 
Laboratories de Radio-1ngenieria 
Calle Guayaquil 1246 
Post Office Box 3199 
Quito 
Tel: 12496 
Cable: HORVATH Quito 
EL SALVADOR 
Electrfinica 
27 Avenida Norte 1133 
Apartado Postal 1589 
San Salvador 
Tel: 25-74-50 
Cable: ELECTRONICA 

San Salvador 

G U A T E M A L A 
Olander Associates Latin America 
Apartado 1226 
7a. Calle, 0-22, Zona 1 
Guatemala City 
Tel: 22812 
Cable: OLALA Guatemala City 

MEXICO 
Hewlett-Packard Mexicana, 

S.A. de C.V. 
Eugenia 408, Dept. 1 
Mexico 12, D.F. 
Tel: 43-03-79 

NICARAGUA 
Roberto Teran G. 
Edificio Teran 
Apartado Postal 689 
Managua 
Tel: 3451, 3452 
Cable: ROTERAN Managua 

PANAMA 
Electronica Balboa, S.A. 
P.O. Box 4929 
Ave. Manuel Espinosa No. 13-50 
Bldg. Alina 
Panama City 
Tel: 30833 
Cable-. ELECTRON Panama City 

PERU 
Fernando Ezeta B. 
Av. Petit Thouars 4719 
Miraflores 
Casilla 3061 
Lima 
Tel: 50346 
Cable: FEPERU Lima 

PUERTO RICO 
San Juan Electronics, Inc. 
P.O. Box 5167 
Ponce de Leon 150, Stop 3 
Puerta de Tierra Santa 
San Juan 00906 
Tel: (809) 725-3342 
Cable: SATRONICS San Juan 

URUGUAY 
Pablo Ferrando 
S.A. Comercial e Industrial 
Avenida Italia 2877 
Casilla de Correo 370 
Montevideo 
Tel: 40-3102 
Cable: RADIUM Montevideo 

V E N E Z U E L A 
Citec, C.A. 
Edif. Arisan-Of. #4 
Avda. Francisco de Miranda 
Apartado del Este 10934 Chacaito 
Caracas 
Tel: 71.88.05 
Cable: CITECAL Caracas 

FOR AREAS NOT LISTED, CONTACT: Hewlett-Packard Inter-Americas; 1501 Page Mill Road; Palo Alto, Calif. 94304; Tel: (415)326-7000; TWX: 910-373-1267; Telex: 034-8461; Cable: HEWPACK Palo Alto 
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