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CERTIFICATION

The Hewlett-Packard Company certifies that this instrument was
thoroughly tested and inspected and found to meet its published
specifications when it was shipped from the factory. The Hewlett-
Packard Company further certifies that its caltbration measure-
ments are traceable to the U.S. National Bureau of Standards to
the extent allowed by the Bureaw's calibration facility.

WARRANTY AND ASSISTANCE

All Hewlett-Packard products are warranted against defects in
materials and workmanship. This warranty applies for one year
from the date of delivery, or, in the case of certain major compo-
nents listed in the operating manual, for the specified period. We
will repair or replace products which prove to be defective during
the warranty period provided they are returned to Hewlett-
Packard. No other warranty is expressed or implied. We are not
liable for consequential damages.

Service contracts or customer assistance agreements are available
for Hewlett-Packard produets that require maintenance and re-
pair on-site.

For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office. Addresses are provided at the back of this manual.
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Model 209A

Table 1-1. Specifications

) —— RANGES —

Frequency: 4 Hz to 2 MHz in 6 ranges.
——PERFORMANCE RATINGS —

Dial Aceuracy: +/-3% of frequency setting.

Flatness: At maximum output into 600 ohm load.
I kHz reference.

Low

Distortion | +/-1% | +/0.5% | +/-1% | +/-5%
Mode

Normal +5%

Mode 1% +/0.5% | +/-1% | +/-5%

(Hz) 4 100 300k IM  2M

, .
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FREQUENCY - Hr

Hum and Noise: less than 0.01% of output.
—— OUTPUT CHARACTERISTICS —
SINE WAVE

Output Volitage: 5 V rms (40 mW) into 600 ohms;
10 V open circuit. Qutput can be floated up to
+/-500 V peak between output and chassis
ground.

Output [mpedance: 600 ohms.

Output Control: 20 dB continuously

adjustable.

range

Output Balance: greater than 40 dB below 20 kHz.

SQUARE WAVE

Output Veoltage: 20V p-p open circuit
symmetrical about 0 V. Qutput can be floated
up to +/-500V peak between output and
chassis ground.

Rise and Fall Time: less than 50 ns.
Symmetry: +{-5%

Output Impedance: 600 to 900 ohms depending
upon setting of output controf.

——EXTERNAL SYNCHRONIZATION ——
Sync Impedance: 10 kilohm.

Sync Output: Sine wave in phase with output;
amplitude working into 1 megohm shunted by
100 pF is greater than 1.7 V rms from 4 Hz to 50
kHz, preater than .1 V from 50 kHz to 2 MHz.

Sync Input: Oscillator can be synchronized to
external signal. For 5 V rms input, sync
frequency can be as much as +/-7% away from

set frequency (sync range). Sync range is a linear
function of sync voltage.

— GENERAL —

Operating Temperature: Instrument will operate
within specifications from 0% C to 55% C.

Storage Temperature: 40% C to +75% C

Power: AC-Line 115V or 230V +/-10%, 48 Hz to
440 Hz. less than 7 W,

Dimensions:
Refer to Figure 2-1, page 2-2.

Accessories Available: HP 11075A Instrument Case.

10
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Section I

SECTION |

GENERAL

1-1. INTRODUCTION.

1-2. This section contains general information about
the -hp- Model 209A Sine/ Square Oscillator.
Throughout this manual the instrument will be
referred to as the Model 209A.

1-3. SPECIFICATIONS.

1-4. Table 1-1 lists the specifications for the Model
209A.

1-5. DESCRIPTION.

1-6. The Model 209A is a versatile signal source with
independent sine wave and square wave outputs at
frequencies from 4 Hz to 2 MHz. The square wave
amplitude is variable to a maximum of 20 volts
peak-to-peak into open circuit. The sine wave
amplitude is variable to a maximum of 10 volis rms
into open circuit from a constant 600 ohm source.
When working into a 600 ohm load, the maximum
output level is 5 volts rms.

1-7. Balanced output can be obtained by
disconnecting the grounding strap at the rear of the
instrument. This isolates the chassis from the cabinet
and line ground. The sine wave output will balance to

Y
<% »

INFORMATION

greater than 40 dB, at frequencies below 20 kHz,
with the chassis isolated.

1-8. The Model 209A can be synchronized with an
external source. With a 5 volt rms sync input, the
external source may vary as much as +/-7% in
frequency and the Model 209A will remain
synchronized.

1-9. A sync output of 1.7 volis rms is also available
at the same f{ront panel terminal used to accept an
external sync source.

1-10. INSTRUMENT/MANUAL IDENTIFICATION.

1-11. Hewlett-Packard uses a two-=section serial
number. The first section (prefix) identities a series of
instruments. The last section (suffix) identifies a
particular instrument within the series. If a letter is
included with the seral number, it identifies the
country in which the instrument was manufactured.
If the serial prefix of your instrument differs from
the one on the titie page of this manual, a change
sheet will be supplied to make this manual
compatable with newer instruments or the backdating
information in Appendix C will adapt this manual to
earlier instruments. All cormrespondence with
Hewlett-Packard should include the complete serial
number.

-t
2094 OSCILLATCR e . i

Figure 1-1. Model 209A Sine/Square Oscillator

1-1
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Section IT

SECTION (i
INSTALLATION

2-1. INTRODUCTION.

2.2. This section contains information and
instructions necessary for installing and shipping the
Model 209A Sine/Square Oscillator. Included are
jnitial inspection procedures, power and grounding
requirements, installation information, and
instructions for repackaging for shipment.

2-3. INITIAL !NSPECTION.

2.4, This instrument was carefully inspected both
mechanically and electrically before shipment. It
should be physically free of mars or scratches and in
perfect electrical order upon receipt. To confirm this,
the instrument should be inspected for physical
damage that occurred in transit. If the instrument was
damaged in transit, file a claim with the carrier. Test
the electrical performance of the instrument using
Performance Checks outlined in Section V. If there is
damage or deficiency, see the warranty on the inside
front cover of this manual.

2.5. POWER REQUIREMENTS.

2.6. The standard Model 209A will operate from any
source of 115 or 230 volts (+/-10%), at 48 to 440 Hz.
With the instrument disconnected from the ac power
source, move the voltage selector switch (located on
the rear panel) so the designation appearing on the
switch matches the voltage of the power source to be
used. Power dissipation is Jess than 7 watts.

2-7. GROUNDING REQUIREMENTS.

2-8. To protect operating personnel, the National
Electrical Manufacturers Association (NEMA)
recommends that the instrument cabinet be
grounded. The standard Model 209A is equipped with
a three-conductor power cable which, when plugged
into an appropriate receptacle, grounds the
instrument. The offset pin on the power cable
three-prong connector is the ground connection.

2.9. To preserve the protection feature when
operating the instrument from a two-contact outlet,
use a three-prong to two-prong adapter and connect
the green pigtail on the adapter to earth ground.

2-10. INSTALLATION.

2.11. The Model 209A is fully transistorized;
therefore, no special cooling is required. However, the
instrument should not be operated where the ambient
temperature exceeds 55° C (131 F).

2-12. BENCH MOUNTING.

2-13. The Model 209A is shipped with plastic feet
and tilt stand in place, ready for use as a bench -
instrument.

2-14. RACK MOUNTING.

2.15. The Model 209A may be rack mounted by
using an adapter frame (-hp- Part No. 5060-0797).
The adapter frame is a rack frame that accepts any
combination of -hp- submodular units. It can be rack
mounted only. For additional information, address
inquiries to your -hp- Sales and Service office. (See
Appendix B for office locations.)

2-16. COMBINATION MOUNTING.

2.17. The Model 209A may be mounted in
combination with other submodular units by using a
Combining Case (-hp- Mode! 1051A or 1052A). The
Combining Case is a full-module unit which accepts
varicus combinations of submodular units. Being a
full-module unit, it can be bench or rack mounted
and is analogous to any full-module unit.

2.18. REPACKAGING FOR SHIPMENT.

2.19. The following paragraphs contain a general
guide for repackaging of the instrument for shipment.
Refer to Paragraph 2-20 if the original container is to
be used; 2-21 if it is not. If you have any questions,
contact your local -hp- Sales and Service Office. (See
Appendix B for office locations.)

2-1




Section II

NOTE

If the instrument is to be shipped
to Hewlett-Packard for service or
repair, attach a tag to the
instrument identifying the owner
and indicating the service or repair
to be accomplished; include the
medel number and full serial
number of the instrument. In any
correspondence, identify the
instrument by model number and
full serial number.

2-20. If the original container is to be used, proceed
as follows:

22

a. Place the instrument in the original

container if available. If the original
container is not available, one can be
purchased from your nearest -hp- Sales and
Service Office.

Mode] 200A

b. Ensure that the container is well sealed with

strong tape or metal bands.

2-21. If the original container i3 not to be used,
proceed as follows:

a. Wrap the instrument in heavy paper or

plastic before placing it in an inner
container.

. Plate packing material around al! sides of the

instrument and protect the panel face with
cardboard strips.

. Place the instrument and inner container in a

heavy carton or weoden box and seal with
strong tape or metal bands,

. Mark the shipping container with

“DELICATE INSTRUMENT", “FRAGILE"

etc.

Dimensions:

209A

DIMENSIZNS 1N INCHES AND {MLLIMETERS|
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Figure 2-1. Dimensions
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Mode] 209A
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RANGE Switch: Selects frequency range or
OFF position.

Frequency Dial: Selects frequency within
desired range. Dial setting multiplied by
RANGE switch position indicates output
frequency.

Frequency Vernier: Provides fine tuning of
frequency dial.

Square Wave Amplitude Control: Varies
Square Wave output level to 20 volts
peak-to-peak, open circuit.

Sine Wave Amplitude Control: Varies Sine
Wave output level over a 20 dB range to 10
volts rms, open circuit {5 volts rms into 600
ohms).

Sine Wave Output Terminal: 600 chm sine
wave output at a frequency and amplitude
determined by control settings.

~.LINE 11
SELECTOR
ES
1147230V 2 10%
AB—-ad40- TVAMAX

e &

i.
g
c’g@
3
i
£,y
-2

Square Wave Output Terminal: 600 ohm
square wave output at a frequency and
amiplitude dastermired by control settings.

SYNC Terminal: (1) Input terminal for an
external sync signal. (2) Output terminal for
1.7 volt rms sine wave sync signal.

Ground Strap: Connects the floating circuit
ground to power ground.

Voltage Selector Switch: Selects line voltage

of 115 volts or 230 volts AC.

AC Power Receptacle: Mates with power
cord supplied with this instrument for line
voltage connection.

NORM/LOW DIST. Switch: Selects normal
or low distortion below 100 Hz.

30

Figure 3-1. Description of Controls and Connectors
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SECTION 11I |
OPERATING INSTRUCTIONS

3-1. INTRODUCTION.

3-2. This section contains information as an aid to
operating the Model 209A. Included are control and
connector descriptions (Figure 3-1), and some special
operating considerations.

3-3. TURN ON PROCEDURE.
34, To turn on t_he Model 2094, proceed as follows:

a. Set the two-position voltage selector switch
on the rear panel to the value of available
line voltage.

b. Connect the AC power cord to line voltage.

¢. Switch the RANGE switch from OFF to the
desired frequency range.

d. Select the desired frequency and voltage
output with the frequency dial and
amplitude controls respectively.

3-5. OPERATING CONSIDERATIONS,
3-6. FLOATING OUTPUT.

|§cmnou}

WHEN THE GROUND STRAP ON
THE REAR PANEL IS
CONNECTED, INPUT GROUND
IS AT EARTH GROUND
POTENTIAL.

3-7. When the ground strap on the rear of the Model
209A is disconnected, the chassis is isolated from
power ground. The outputs may then be connected
to any point with a dc potential of not more than
+/-500 volts. If a dc voltage up to +/-500 volts is
connected between the ground connectors on the rear
panels, the oscillator output is dc offset by that
amount.

3-8. BALANCE.

3-9. With the chassis isolated from the cabinet, the
sine wave output will be balanced to greater than 40
dB at frequencies below 20 kHz. If the square wave
output is being used simultaneously with the black
terminal connected to pround, the sine wave output
will no longer be balanced.

3-10. SYNCHRONIZATION.

3-11. The Model 209A is equipped with a SYNC
terminal that provides a sync output signal or accepts
a synchronizing input signal from an external source.
The sync output signal is a 1.7 volt rms sine wave in
phase with the oscillator output. The external sync
signal can be any periodic waveform of sufficient
amplitude to maintain sync. For an external sync
signal with an amplitude of 5 volts rms, the oscillator
will remain synchronized at frequencies of +/-7% of
the set frequency.

3-12. The Model 209A can be synchronized to any
significant harmonic of an external signal. However, if
a harmonic or non-sinuscidal waveform is used to
synchronize the Model 209A, some portion of the
external sync signal will be on the output. This small
signal will appear as distortion. The amount of this
apparent distortion will be directly proportional to
the amplitude of the sync signal. For a non-sinusoidal
sync input of 2 volts peak-to-peak, the distortion will
be down about -45 dB for frequencies which are
normally down -60 dB.

3-13. LOW DISTORTION.

3-14. At frequencies below 100 Hz, distortion can be
reduced by switching the NORM/LOW DIST switch
on the rear panel to LOW DIST. In the LOW DIST
mode the Model 209A will have a longer settling time
when changing frequencies. To avoid this, set the
desired frequency before switching to LOW DIST.

31
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Model 209A Section IV

SECTION 1V
THEORY OF OPERATION

4-1. INTRODUCTION.

4-2. This section contains a description of the basic
principles of circuit operation for the Model 209A,
The information is presented as a discussion of each
block indicated on the Block Diagram, Figure 4-1,
and detailed circuit descriptions which refer to Figure
7-1 and 7-2.

4-3. The Model 209A is basically a Wien bridge
oscillator. The output from the oscillator circuit is
applied to a buffer amplifier and te a sine wave to
square wave converter. These two circuits provide
independent sine wave and square wave outputs,
respectively.

44 BLOCK DIAGRAM DESCRIPT!ON.
4-5. BRIODGE AND AMPLIFIER.

4-6. An overall loop gain of at least unity is a
requirement for any amplifier to oscillate. The Model
209A satisfies this requirement with a combination of
positive and negative feedback through the bridge.

FREQUENCY

I"'m
£
-y
"
.
A}
\
/T
3
\
\
=]
PHASE

=]
13
A

VOLTAGE RATID
|
a
L]
\
1\
1!
A

o =
LEAD

EIII * POSITIVE FEEDSACK WOLTAGE TO AMPLIFER
Ey * OSCILLATOR CIRGUIT OUTPUT VOLTAGE

F, = FREQUENCY WHERE X =R

(] $TP-B-1700

Figure 4-2. RC Frequency Network Characteristics

" 4.7. The osciliator bridge is divided into two

networks, the frequency selective network and the
negative feedback network. Positive feedback is

furnished through the frequency determining
network of ClA, RE, CIB, and Rl16. At the
frequency that the phase of the positive feedback is
0°, X, = R and the maximum ratio of output
voltage is supplied to the amplifier (see Figure 4.2).
The characteristics of the Wien bridge are such that
the output voltage to the + input of the amplifier at
F,is one third the amplitude of the positive feedback
voltage. Therefore, to maintain unity gain and
oscillation, the negative feedback network (R28, R24
and AGC) was designed with a divider ratio of two to
one, to give the amplifier a gain of three.

4-3. The amplifier itself is a solid-state, high gain
amplifier with the output in phase with the input so
that feedback will produce oscillations.

4-9. PEAK COMPARATOR AND AGC.

4-10. The voltage output from the Wien bridge to the
input of the amplifier is not always one third of the
positive feedback voltage at all operating frequencies,
nor is the amplifier gain constant for all operating
frequencies. One technique used for maintaining
unity gain in the oscillator circuit at all operating
frequencies is to have a dynamic resistance, variable
with changes in gain, in the negative feedback
network. In the Model 209A this is accomplished
with the combination of the peak comparator and
AGC circuits.

4-11. The peak comparator compares the nepative

peak of the oscillator amplifier output to a 7.2 volt

reference. If the output varies above or below the

reference voltage, a difference voltage will be supplied

to the AGC circuit. The “dynamic resistance” of the

AGC circuit is a field-effect transistor with the gate -
controlled by the difference signal from the peak

comparator. The oscillator amplifier output is held to

7.2 volts peak amplitude.

4-12. When the oscillator is first turned on, the AGC
gives the amplifier a gain of much greater than three.
Noise in the amplifier is amplified greatly, and the
frequency selective network in the Wien bridge selects
the noise at the tuned frequency. The selected noise
becomes positive feedback to the amplifier, and the
amplifier starts oscillating at the tuned frequency. As
the output amplitude approaches 7.2 volts peak, the

41
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AGC reduces the gain of the amplifier to three; and
stable oscillation is achieved.

4.13. BUFFER AMPLIFIER.

4-14. The 5 volt rms sine wave output from the
oscillator circuit is coupled to the buffer amplifier.
The amplifier has 2 high open loop gain that is
controlled by the negative feedback to provide a gain
of 2. This enables the circuit to have very low
distortion characteristics. The buffer amplifier uses a
complementary symmetry transistor pair to furnish a
10 volt rms output.

4-15. SINE-SQGUARE CONVERTER.

4-16. The 5 volt rms sine wave output from the
oscillator circuit is also applied to the sine-square
converter. The sine wave is coupled to a tunnel diode
which produces a small square wave output with fast
rise and fall times. This small square wave signal is
then shaped and amplified. It appears at the output as
a 20 volt peak-to-peak square wave.

4-17. DETAILED CIRCUIT DESCRIPTION.

4-18. For the following paragraphs, refer to the
Oscillator Schematic Diagram, Figure 7-1.

4-19. Transistors A1Q1 through A1Q7 make up the
basic oscillator amplifier. A1Ql is an N-channel FET.
AICRI sets up proper de bias for A1Q2. Diodes
AICR6, AICR7, AICRS8 set up proper bias for
AlQ4. Capacitor AIC9 is chosen to provide a stable
roll off at high frequencies. A1Q7 is a current source
for A1Q3 and A1Q4. AICR4 and AICRS provide
proper biasing for complementary output transistors
AlQ5 and A1Q6.

4-20. The positive feedback arm of the Wien bridge
consists of tuning capacitors A1C1A and A1C1B, and
range switching resistors AIR1 through A1R17.

4-21. The negative feedback arm of the Wien bridge
depends upon the ratio of the impedance of A1R28
to the total impedance of A1R23, AIR24, AIR25,
and AI1Q8. AIR25 reduces the effect of the FET
A1QS8 to increase stability. A1Q8 provides AGC for
this amplifier by varying impedance to obtain the
proper negative feedback.

42
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4-22. The conduction of FET A1Q8 is controlled by
the peak detector circuit using A1Q9. A1Q9 conducts
during the most negative portion of each negative half
cycle, developing a negative charge in AICI5 and its
parallel capacitors. As the amplifier output amplitude
increases, A1Q9 conducts more and AICi5 becomes
more negatively charged. This makes the FET input
voltage more negative, increasing its impedance and
increasing the negative feedback to reduce the output
amplitude of the amplifier.

4-23. Transistors A1Q13 through A1Q18 comprise a
buffer amplifier with a gain of two. A1Q13 and
A1Q14 form a differential amplifier. Diodes AICR18
and AICRI19 furnish proper biasing for
complementary output transistors AlQ17 and
AlQ18. When the output attenuator A1R79 is fully
clockwise, the output amplitude is greater than 10
volts rms. When the attenuator is fully
counter<lockwise, the output is attenuated by
greater than 20 dB.

4-24. The Sine-Square Converter circuit includes
AlQLO through Al1Ql2. This converter circuit
operates as a saturating amplifier. Tunnel diode
A1CR12 squares the sine wave input, and the
Symmetry Adjust A1R45 determine the leve] where
conduction starts. This provides for adjustment of the
symmetry of the square wave. Zener diode AICR15
sets the voltage level of the negative portion of the
square wave. Al1(Q}12 furnishes the positive portion of
the square wave output, and A1Q11 furnishes the
negative output.

4-25. POWER SUPPLY.

4-26. The following paragraphs refer to the Power
Supply Schematic, Figure 7-2.

4-27. This power supply is a series regulated power
supply furnishing +21 volts and -21 volts. Zener diode
A2CR6 serves as a reference for the positive power
supply, which in turn serves as the reference for the
negative supply. The positive supply is described here,
and the negative supply operates similarly.

4-28. Transistor A2Q1 regulates the output voltage
and is controlled by A2Q3. A2Q?2 is a current source
for A2Q3. Zener diode A2CRS5 furnishes bias for
A2Q2, while A2R?2 injects negative ripple feedback.
A2CRG sets the emitter voltage of A2Q3, settingup a
reference for the supply output. A2Q4 current Limits
the output to prevent damage to the supply.
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Section V
Table 5-1. Required Test Equipment
REQUIRED
INSTRUMENT SPECIFICATIONS RECOMMENDED MODEL
Frequency Accuracy: +/-1 count -hp- Model 5233L
Counter Range: 4 Hz to 2 MHz

AC Voltmeter

Range: 10 Hz to 2 MHz
Sensitivity: 1 mVto 10V
Accuracy: +/-2%

-hp- Model 400E

DC Null Sensitivity: 10uVto 20V -hp- Model 419A
Voltmeter Accuracy: +/-2% of full scale
Distortion Range: 5 Hz to 600 kHz -hp- Model 334A
Analyzer Fundamental Rejection:
greater than 60 dB
Test Range: 10 Hz to 2 MHz -hp- Model 651B
Oscillator QOutput: 5 V rms open circuit
Oscilloscope Frequency Range: 4 Hz to ‘hp- Model 140A
20 MHz (plug-ins) 1402A
Sweep Speed: 50 nsec/cm 1420A
Thermal Accuracy: +/-0.2% -hp- Model HO8-11049A
Converter Frequency Range: 5 Hz to 2 MHz
Voltage [nput: 5 Vrms
Input Impedance: 600 ohms
Bucking See Figure 5-2 for diagram
Supply a. R: fxd 6500 ohms -hp- Part No. 08110392
b. R: var 500 ohms -hp- Part No. 2100-0324
¢. R:var 50 ohms -hp- Part No. 2100-1481
d. Battery: 1.34V Mallory RM-42R
2 MHz Notch See Figure 5-3 for diagram
Filter g. C: fxd 30 pF -hp- Part No. 0160-0181
b. C: fxd 400 pF (2) -hp- Part No. 0150-0071
¢. L: fxd 30 uH -hp- Part No. 9100-1624
d. R:fxd 1 kilohm -hp- Part No. 0686-1025
e. R: fxd 82 kilohms -hp- Part No. 0686-8235
f. R:var 10 kilohms -hip- Part No. 2100-1776
Balance See Figure 5-4 for diagram
Network a. R:fxd 300 ohms +/-0.1% -hp- Part No. 0811-0029
b. R: fxd 150 ohms +/-1% -hp- Part No. 07570715
Terminating R: fxd 600 ohms +/-1% -hp- Part No. 0757-1100
Resistance
Capacitor C: fxd 100 pF +/-10% -hp- Part No. 01 50-0073
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Model 209A : : _ Section V
SECTION V
MAINTENANCE
5-1. INTRODUCTION. Table 5-2. Dial Accuracy Check
5-2. This section contains information necessary for RANGE | FREQUENCY COUNTER
the maintenance of the Mode! 209A Sine/Square SWITCH DIAL INDICATION
Oscillator. Included are performance checks,
adjustment and calibration procedures, and X2 2 4 He +/-0'13H1?I
troubleshooting procedures. X2 3 10 Hz +/-0.3 Hz
X2 20 40 Hz +{-1.2 Hz

5.3. The test equipment needed to properly maintain X10 g 28 I'HIZ +/'0-§ Hz
and service the Model 2094 is listed in Table 5-1. If X10 -0 g ﬁ"’i’ 1--6 Ifl{zz
the recommended model is not available, other X1 80 9 238 HZ +" h
equipment may be substituted provided it meets the E 00 p 500 Hz +§_15 I-ZIZ
required specifications. X100 20 3 kHz +/-60 Hz

.4, R KS. X1K 2 2 kHz +/-60 Hz
5-4. PERFORMANCE CHECKS XIE s S Kz +1-150 Hz
5.5. The performance checks presented in this X1K 20 20 kHz +/-600 Hz
section are designed to compare the Model 209A with X10K 2 20 kHz +/-600 Hz
its published specifications. These checks can be used Xi0K 3 50 kHz +/-1.5 kHz
for incoming inspection, periodic maintenance X10K 20 200 kHz +/-6 kHz
checks, and to verify performance after adjustment or X100K 2 200 kHz +/-6 kHz
repair. A performance check test card appears at the X100K 5 500 kHz #/-15 kHz
end of this section which can be used to record the X100K 20 2 MHz +/-60 kHz

performance specifications.

5-6. DIAL ACCURACY CHECK. 5-7. FLATNESS CHECK.

a. Connect the equipment as shown in Figure

a. Connect the Model 209A and the Frequency oy

Counter as shown in Figure 5-1. Set the
counter to measure frequency and check the
Model 209A at the frequencies listed in
Table 5-2 for the tolerances indicated.

NOTE
The BUCKING SUPPLY should be
constructed from the components

b. If the above dial accuracy checks fail to listed in Table 5-1. The S00 ohm
meet the required specifications, refer to the contro]l should be used as a coarse
Adjustment and Calibration Procedure in adjust and the 50 ohm control
this section. should be used as a fine adjust.

hp 2094
OSCILLATOR
ELECTRONIC COUNTER
@ hp5233L
T o lee__Jo9
[1Ixx; ) ® O

Figure 5-1. Dial Accuracy Check
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Figure 5-2. Flatness Check

. Set the Model 209A RANGE switch to

X100 and the frequency dial to 10. Set the
AMPLITUDE control to maximum output.

. Adjust the BUCKING SUPPLY 50 chm fine

control for minimum resistance, and record
the THERMAL CONVERTER output as
indicated on the DC NULL VOLTMETER.

. Adjust the BUCKING SUPPLY coarse and

fine controls for a OV indication on the DC
NULL VOLTMETER. Do not readjust the
BUCKING SUPPLY controls for the
remainder of this check.

. Check the Model 209A flatness at the

frequencies listed in Table 5-3, recording the
DC NULL VOLTMETER indication for each
frequency.

NOTE
The THERMAL CONVERTER is
considered a squarelaw device.
Therefore, theoretically, the
percent of change at the output of
the THERMAL CONVERTER
should be 2 times the percent of
change at the input. Actually the
value is not quite 2. The number is
typically 1.7. The multiplicr (M).
can be determined by measuring
the output (Ei} for a given input,
doubling the input and again
measuring the output (EF). The
multiplier is then determined by
the following formula:

M = EF/2Ei

f. Convert each reading on the DC NULL

VOLTMETER to the percentages listed in
Table 5-3 by the following procedure. Divide

the DC NULL VOLTMETER indication by
the THERMAL CONVERTER output
voltage recorded in step c of this paragraph.
Multiply this value by 100 to get percent of
output change. Divide this percentage by the
THERMAL CONVERTER multiplier to
obtain a percentage within the tolerances
listed in Table 5-3.

Example:

Frequency : 100 kHz
THERMAL CONVERTER output S5mV
DC NULL VOLTMETER reading 25uV
Calibration Report multiplier 1.7
‘Table 5-3 tolerance C+0.5%

025 mV x 100% _
5mVx 1.7 0.29%

Table 5-3. Flatness Check

Frequency Toleranre
Dial RANGE LOwW
Setting Setting NORM DIST.
25 X2 +5% - 1% +/-1%
10 X2 +5% - 1% +/-1%
235 X10 +5% - 1% +-1%
10 X10 +/0.5%
25 X100 +/0.5%
10 X100 SET
25 X1K +/0.5%
10 X1K - HO5%
25 X10K +/0.5%
10 X10K +/0.5%
3 X100K +/0.5%
10 X100K +-1%
20 X100K +{-5%
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Figure 5-3. 2 MHz Distortion Check

5-8. DISTORTION CHECK.

b
c.
d
[
f.

Connect the Model 209A sine wave output
with a 600 ohm load to the Distortion
Analyzer.

. Set the Model 209A controls as follows:

Dial it 10
RANGE ......cciiiiiiinanns X100
Amplitude ... ... oan Full CW
NORM/LOWDIST ............ .. NORM

Set the Distortion Analyzer controls as
follows:

DiHal vty 10
FREQUENCYRANGE ........... X100
METERRANGE ................. 0dB
FUNCTION ........ccovnens SET LEVEL
SENSITIVITY .....cvvrerniinnnnn MIN
MODE .......c.civiveinnnn MANUAL
_Increase the Distortion Analyzer

SENSITIVITY to cbtain a 0 dB indication
on the meter.

. Switch the Distortion Analyzer FUNCTION

to DISTORTION, and adjust the Distortion
Analyzer dial and BALANCE controls for a
null indication on the meter.

When an approximate null has been obtained
with the Distortion Analyzer dial and
BALANCE controls, switch the MODE to
AUTOMATIC f{for minimum meter
indication.

. Meter indication should be greater than 60

dB down from the O dB reference.

h.

Repeat steps a through f of this paragraph
for all frequencies listed in Table 54.

Connect the equipment as shown in Figure
5-3.

j. Set the Model 209A frequency dial to 20

~ and the RANGE switch to X1K. Adjust the
sine wave amplitude control for a 0 dB
indication on the AC Voltmeter.

k. Switch to the X100K RANGE, and adjust
the frequency dial and notch filter control
for a minimum indication on the AC
Voltmeter.

1. The meter indication should be greater than
40 dB down from the 0 dB reference.

Table 54. Distortion Check
Frequency Tolerance
Dial RANGE LOW
Setting Setting | NORM DIST.
25 X2 40 dB -54 dB
10 X2 40 dB -54 dB
2 X10 40dB -54 dB
10 X10 -54 dB
2 X100 50 dB
10 X100 60 dB
2 X1K -60 dB
10 X1K 60 dB
2 X10K -60 dB
10 X10K 50 dB
2 X100K -60 dB
6 X100K -50 dB
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5-8. OUTPUT VOLTAGE AND IMPEDANCE 5-11. BALANCE CHECK {SINE WAVE].
CHECK (SINE WAVE).
a. Connect the Model 209A sine wave output

a. Connect the Model 209A sine wave output with 2 600 ohm load to the AC Voltmeter.

without a 600 ohm load to the AC b. Set controls as follows:

Voltmeter.
b. Set the AC Voltmeter to the 10V RANGE, g;?d 2094: )
and the Model 209A sine wave amplitude to RANGE ...l X10K

maximum at a frequency setting of 20 kHz.

e AC Voltmeter:
c. The meter should indicate at least 10 V rms. RANGE . oo 0DB

d. Reduce the 209A output to 10 V rms.. c. Adjust the Model 209A sine wave amplitude

e. Connect a 600 ohm load to the Model 209A. for a meter indication of 0 dB.

d. Remove the 600 ohm load and connect the

f. The AC Voltmeter should indicate 5 vols ' o
equipment as shown in Figure 54.

rms, verifying the output voltage
specification and an approximate output

impedance of 600 ohms. e. Meter indication should be greater than 40

dB down from O 4B reference.

6-12. OUTPUT VOLTAGE CHECK (SQUARE
WAVE).

5.10. OUTPUT CONTROL CHECK {SINE WAVE). a. Set the Model 209A frequency to 20 kHz,

and the square wave amplitude to maximum,
a. Connect the Model 209A sine wave output

without a 600 ohm load to the AC b. Connect the Model 209A square wave
Voltmeter. output to the wvertical input on the
oscilloscope, using a low capacitance 10:1

b. Adjust the Model 209A sine wave amplitude divider probe.

to minimum. :
c. The square wave viewed on the oscilloscope

¢. The meter indication should be less than 1 should have an amplitude of at least 20 volts
volt rms. peak-to-peak.
hp209a : : AC VOLTMETER
OSCILLATOR o hp 400E
S S
~ @
G S BALANCE NETWORK . T @ ]
Dﬁ.”L J’_ _________ l
|
| |
1 3000 |
| Dal% i|
1 £}
1 T
! aan 1500 !
| PR S - osa-p-mgn

Figure 54. Balance Check
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5-13. RISE TIME CHECK {(SOUARE WAVE).

a. With the square wave output still connected

to the oscilloscope with the 10:1 divider
probe, set the Model 209A frequency to 2
MHz and the oscilloscope sweep time to 50
nsec/cm.

_ Observe the rise and fall skirts of the

waveform. The 10% to 90% amplitude
points of the waveform should be no wider
than 1 cm (50 nsec).

5-16.

Section V

. Connect the Model 209A SYNC output to

the AC Voltmeter, using a low capacitance
10:1 divider probe.

. The SYNC output should be at least 1.7 V

rms at 50 kHz, at least 0.1 V at 2 MHz.

SYNC INPUT CHECK.

a.

Connect the Test Osciliator to the AC
Voltmeter and adjust the controls for 5 V
rms at 20 kHz.

b. Connect the Model 209A sine wave output
5-14, SYMMETRY CHECK (SQUARE WAVE). to the Electronic Counter and adjust
] controls for a frequency of 20 kHz.
a. With the square wave output still connected
to the oscilloscope with the 10:1 divider c. Without changjng the controls set in steps a
probe, set the Model 209A frequency to 200 and b, connect the equipment as shown in
kHz and the oscilloscope sweep time to 0.5 Figure 5-5.
usec/cm.
: d. Adjust the oscilloscope to synchromize
b. While observing the waveform on the externally on the Test Oscillator signal.
oscilioscope, adjust the Model 209A
frequency dial for exactly 1 cycle for 10 e. Rotate the Test Oscillator dial above and
centimeters. below 20 kHz while watching the indication
on the oscilloscope. When the waveform
. The waveform crossover point should be begins to lose synchronization, note the
within +/-0.5 cm of the center of the frequency indication on the Electronic
oscilloscope graticule. Counter.
5-15. SYNC OUTPUT CHECK. f. The waveform should remain synchronized
to tess than 18.6 kHz and greater than 21.4
a. Connect a 100 pF capacitor across the kHz, indicating a sync range of +/-7%at 5V
Model 209A SYNC output. rms.
. hp2o9a
TEST ;?Sg:[é'“m OSCILLATOR :
/i ELECTRONIC COUNTER
/é\) hp5233EL
@ 9 S L 20100
@ o] O ey [IX11) 9 ° 8 ° °
0SCILLOSCOPE
hp 1404
. b
. @ _ o hp 1azoa
D_» v _0O
- v © @ v | | hpraoza
®-0 Qoo fo T ==
L o -B- 14

Figure 5-5. Sync Input Check
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5-17. COVER REMOVAL.

5-18. To perform the Adjustment and Calibration
Procedure, it is necessary to remove the two side
covers, each of which is held in place by four screws.

USE ONLY THE SCREWS
REMOVED OR ONES OF EQUAL
LENGTH WHEN REINSTALLING
SIDE PANELS. LONGER SCREWS
MAY DAMAGE THE POWER
SUPPLY BOARD IF FORCED IN.

5-19. To perform internal troubleshooting or repair
procedures, the side covers and top and bottom
covers must be removed. Remove the two front and
two rear screws in each side casting and remove the
side castings.

NOTE
Do not remove any screws on the
Tear panel.

Remove the rear panel, pulling out the bottom edge
first. Remove one screw from the top and each side
of the chassis shield and slide the chassis off.

5-20, To operate the 209A with the chassis shield
removed, connect the power supply in the rear panel
to the pc board.

NOTE
To operate the instrument with
shield removed, the jumper must he
connected as explained below.

Connect a short clip lead between the chassis section
on which the tuning capacitor is mountsd and the
sheet metal tab immediately below it containing the
tapped screw hole.

5-21. The chassis shield should be in place when
doing the Performance Checks.

§5-22. ADJUSTMENT AND CALIBRATION
PROCEDURE.

.5-23. INTRODUCTION,

5-24. The following Adjustment and Calibration

Procedures should be used only if it has been
determined through the Performance Checks that the
Model 209A s not performing within its
specifications.

5-25. If proper performance cannot be achieved with
the Adjustment and Calibration Procedure, refer to
the Troubleshooting Procedures.
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5-26. POWER SUPPLY.

5-27. Before making any adjustments, check the
power supply voltages at test points 2 and 3. These
test points may be reached through the shield cut-out
labeled B+ and B-. They should indicate +21V and
-21V respectively, with reference to the shield. If the
voltages are off greater than +/-1 V, troubleshoot the

power supply.

5-28. BIAS ADJUSTMENT.
a. Set the Model 209A Range Switch to X1K.
b. Connect the DC Voltmeter to TP4 (BIAS).

¢. Adjust R20 (BIAS) for 0 V indication on the
meter.

5.29. AGC ADJUSTMENT.

a. Set the Model 209A RANGE switch to X1K
and the Dial to 2.

b. Connect the DC Voltmeter to TP1 (AGC).
c. Adjust R24 (AGC) for -2.0 Vat TPL.

5-30. AGC AND FREQUENCY ADJUSTMENT,

a. Leave the DC Voltmeter connected as in
Paragraph 5-29, and conrect the Model
209A sine wave cutput to the Frequency
Counter.

b. Set the Mcdel 209A RANGE to XI1K and
the Dial to 20.

¢. Adjust C3 and C8 (AGC and FREQ CAL)
for 20 kHz and -2.0 V, respectively.

NOTE
C3 and C§ are interacting controls.
Make one half the apparent needed
. correction in each adjustment.
Several adjustments will be
necessary.

d. Repeat Paragraphs 5-29 and 5-30 a through ¢

_ if the voltage at 2 kHz has changed from -2.0
V.

~e. With the RANGE switch set on X1K, adjust

the Dial for 20 kHz +/-20 Hz on the counter.

'f. Without moving the Dial, check the
frequency on ranges X2 through X10K and
record the error in percent.
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g. Calculate the average between the most
positive and the most negative error.

h. Readjust C2 and C8 for the following
readings on the X1K range:

Frequency ......... 20 kHz minus average
found above +/-20 Hz
AGC .. ... 2O0VHO1V
Example:
X2 +5%
Xl1o +1%
X100 -1%
X1K 0
XI0K  +2%
Most positive error +5%
Most negative error -1%
Average error (+5%) + (-1%) = +2%
2

Adjust frequency for 19,600 Hz +/{-20 Hz.

S )
5-31. HIGH FREQUENCY ADJUSTMENT.

a. Set the Model 209A RANGE switch to
X100K and set the Dial to exactly 20.

b. With the Model 209A sine wave output
connected to the Frequency Counter, adjust
C5 (HIGH FREQ CAL) to indicate 2 MHz
+/-2 kHz on the Frequency Counter.

5-32. DISTORTION ADJUSTMENT.

a. Connect the Model 2094 sine wave output
to the Distortion Analyzer. '

b. Set the Model 209A RANGE switch to X1K
and the Dial to 20.

c. Set the Distortion Analyzer FUNCTION to
SET LEVEL, MODE to MANUAL, and
FREQUENCY RANGE to X1K.

d. Adjust the Model 209A sine wave amplitude
and Distortion Analyzer SENSITIVITY for

. \j 0 dB meter indication,

e. Set the Distortion Analyzer Dial and Balance
controls for minimum indication.

Section V

f. Set the Distortion Analyzer MODE to
AUTOMATIC and adjust R30 (DIST) for a
meter indication of greater than 60 dB down
from 0 dB reference.

5-33. SYMMETRY ADJUSTMENT.

a. Connect the Model 209A square wave
output to the oscilloscope.

b. Set the Model 209A frequency to 200 kHz
and the oscilloscope sweep speed to 0.5
usec/cm.

"c. Set the Model 209A frequency dial for
exactly 1 cycle of square wave per 10
centimeters on the oscilloscope.

d. Adjust the symmetry adjust, R4S, for a
symmetrical square wave.

5-34. FACTORY SELECTED COMPONENTS.

5-35. Table 5-5 shows the components that are
factory selected, and how to select the component.

Table 5-5. Factory Selected Components

Component Selection

Use smaller value to
increase amplifier
bandwidth.

AlC4

Use larger value if high
frequency oscillations
occur at lower frequencies.

AlC9

AlR79,15,17 Chosen for proper

oscillator frequencies.

Use larger or smaller
vatue to suppress para-
sitic oscillations.

AIR36

Use larger value to
suppress parasitic
oscillation near 2 MHz.

A1RB2 83
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5-36. TROUBLESHOOTING PROCEDURES.
5-37. FRONT PANEL PROCEDURE.

5-38. Use an oscilloscope to monitor the following
checks. Record the results of each step for reference.

a. Set the Model 209A frequency to 2 x 100K,
turn the sine wave amplitude fully CW, and
check for a sine wave output. If the sine
wave is clipped, record this.

b. Check the sine wave output on each range.

c. Check for a 4.8 V p-p sine wave sync output
at 1 kHz.

d. Check for a 20 V p-p square wave output,
symmetrical around 0 V.

5-39. Compare the results of the preceding steps to
Table 5-6 to help locate the trouble.

Model 200A

5-40. DETAILED CIRCUIT TRQUBLESHOOTING.

541. The Oscillator Schematic Diagram, Figure 7-1,
shows dc voltages normally found throughout the
instrument. These voltages were taken with the AGC
ADJUST R24 tumed fully CCW. This disables the
oscillator. The voltages were taken with a battery
operated dc voltmeter, -hp- Model 427A. When
making these measurements, be sure to connect the
jumper between the chassis section where the tuning
capacitor is mounted and the tab just below it.

542. The Oscillator Amplifier may be disabled by
turning AGC ADJUST R24 fully counterclockwise.
A one volt 1ms sine wave from an external source
may now be injected into the gate of Al1Ql. The
various stages of the amplifier may now be monitored
with an oscilloscope for proper operation. The
amplifier should have a gain of three for all
frequencies up to 100 kHz.

543, For detailed circuit theory of operation, refer
to Section IV of this manual.

Table 5-6. Front Panel Symptoms

Sine Wave Sync Square Wave
Output Output Output Action Required
Normal Normal Normal Do Performance Checks
Clipped Normal Low Amptitude Troubleshoot Power Supply
Clipped or Normal Normal Troubleshoot Buffer Amplifier
Missing
Normal Normal Abnormal Troubleshoot Sine-Square Converter
No Output No Output Ne Output Troubleshoot Oscillator Amplifier
All outputs abnormal on one or more ranges Troubleshoot Range Switch Assembly
and Negative Feedback Circuit

5-8



PERFBHMANCE CHECK TEST CARD

Hewlett-Packard Model 209A
Sine/Square Oscillator

Test Performed By

Serial No. Date
DESCRIPTICN CHECK

Dial Accuracy: Tolerance:

Range Dial

X2 2 4Hz +01Hz

X2 5 10Hz +03Hz

X2 20 40Hz ___ +-12Hz

Xt0 2 20Hz __ +O06H:

X10 5 50Hz __ +-15Hz

X10 20 200Hz ______ +/6Hz ________

X100 2 200Hz ____ _ +6Hz

X100 5 S00H: +-15Hz

X100 20 2kHz _____ +H60Hz ____

XiK 2 2kHz _. +/60Hz ________

X1K 5 SkHz _____ +-150Hz ________

X1K 20 20kHz B H600Hz

X10K 2 20kHz ___ +600Hz _____

X10K 5 50kHz . +-15kHz

XI10K 20 200kHz +/6kHz _______

Xi100K 2 200 kHz +/6kHz ______

X100K 5 500 kHz +/-15kHz
" X100K 20 2MHz +/60kHz . _

Flatness: Tolerance:

Range ’ Dial NORM LOW DIST

X2 2.5 +5% 1% +-1%

X2 10 +5% -1% +-1%

X10 : 2.5 +5% -1% +H-1%

X10 10 +/-0.5%

X100 2.5 +/0.5%

X100 ' 10 SET

XIK 2.5 +{-0.5%

X1K 10 +/0.5%

X10K 2.5 +/0.5%

X10K 10 +{-0.5%

XI100K ‘ 3 *+/0.5%

X100K 10 +/-1%

X100K 20 +/-5%




PERFORMANCE CHECK TEST CARD {Cont'd}

DESCRIPTION CHECK
Distortion:
Range Dial NORM LOW DIST
X2 ' 25 40 dB 54 dB
X2 10 40 dB -54 dB
X190 2 40 dB -54 dB
X10 : i0 54dB
X100 2 60dB
X100 10 60dB
XiK 2 60dB ..o
X1K 10 60dB
X10K . 2 60dB
X10K 10 60dB .
X100K 2 60dB
X100K 6 S50dB
X100K 20 40 dB
Output Voltage and Impedance
{Sine Wave):

No load 10 V rms

600 ohm load 5V rms
Output Control (Sine Wave): <1V rms
Balance (Sine Wave): <40 dB
Output Voltage (Square Wave): 20V pk-pk
Rise and Fall Time (Square Wave): 50 nsec
Symimetry (Square Wave): +/0.5 cm
Sync Output: 1.7 Vrms
Sync Input: <186 kHz >21.4%Hz

5-10
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Section VI

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information for ordering
replacement parts. Table 6-1 lists parts in alphameric
order of their reference designators and indicates the
description, -hp- part number of each part, together

6-3. Misccllaneous parts are listed at the end of Table
6-1.

6-4. ORDERING INFORMATION.

6-5. To obtain replacement parts, address order or

with any applicable notes, and provides the LT .
any - app ! 3 inquiry to your local Hewlett-Packard Field Office.
following: - . - .
{See Appendix for list of office locations.) Identify
. . . arts by their Hewlett-Packard part numbers. Include
a. Total quantity used in the instrument (TQ 1[;] strﬁm%an t model and serial nunl'?bers
column). The total quantity of a part is )
given the first time the part number appears.
6-6. NON-LISTED PARTS.
b. Descriptions of the part. (See list of
abbreviations below.) 6-7. To obtain a part that is not listed, include:
c. Typical manufacturer of the part in a a. Instrument model number.
five-digit code. (See Appendix for list of
manufacturers.) Parts that are manufactured b. Instrument serial number.
by Hewlett-Packard are identified by the
abbreviation -hp-. c. Description of the part.
d. Manufacturer’s part number. d. Function and location of the part.
DH’IGNATDR‘B
A = xypemiiy F = fuse MNP = mechanical part TC = thermoeougle
B = motar FL - flter P  plug v = vacuum tube, weon
BT = battery HR = heater Q = trangigtor bulb, photocell, ete.
c = capacitor c = integrated chrenit ACR = trangister-diode w = cable
CR = diode J = jack R = resistor X = aockel
DL = delay line K = relay RT = thermigor Xns = lamphaldar
Ds =lamp L = induckor 1 = awitch XF = fusehalder
E = misc electronie part M = metar T = tranaformer Zz = network
ABBREYIATIONS
AR = silver m = losida diameter ns 2 nanosecond (s) = 10 sl = glide
Al = 2luminum Lmpgr = impregnated aeconds SPDT = gingle-pole doubles
A = ampare (3) incd = incaodescent nst = not separately replace- thraw
Au = gold ing = ingulation {ed} able APST = gingle-pole single-
c B it 3 throw
cer - ::P’:;lcr ka i I:llohm - 12: chana gﬂ : ::.u;;:agy description Ta * tantalum
:mﬂ i E:ﬂi?:m kHz = kileharts = 107 heriz o0 » outaide diamoter ;:;‘) : ::mt:::u;:::fﬂciem
comp = composition 1. = inductor _ 2
cona = gonnection Mn = linear taper P ; Wl.ed cuit tog = toggle
dep - deposited tog = logaTithmic taper printed cir tol = tolerance
DFDT  ~ double-pale dable- " R | PP - plechara o) - 10742 e irimmer
T OW - R
DPST = double-pole single- A = milliampere {g) = ll'fS piv = peak inverse voliage ¥ = voli (&)
throw amperes 6 plo = part of vacw = altermating curreni
MHz = megehertz = 10*° berts pos = pasition (s) warking voltage
elect = electralytic Ma = megohm{s) = 10*6 ohms  paly = polystyrene yar = variable
encap = -entapsulated wmet flm = metal film pot = potentiometer vdcw = direcl current working
mir = manufactyrer P-p = peak-to-pesk voltage
F = farad (s} mtg = mounting 2 pom = parts par million
FET = field effact transistor mV¥ = millivolt (] = 107~ yelta  pre¢ = precision {tempersture W = walt {a)
bxd = Fixed ® = miers = 10-8 -6 coefficlent, long term w/! = with
GaAs = gallium arsenide uy = mierneslt (8) = 10 wolts stablllty, and/or tol- wiv = working inverse voltage
GHz = gigahertz = 18+ herta my = Mylar erance) wia = wlthout
: = guard fed) D& = nanoampere (5] = 10® R = resistor b 7 wirewanind
\ - E‘i = ::rrimnlum amperes Rh = rhodium * : m:‘im";“ value “l':c"e"
. . grd = ground fed) NC = normally closed rms = rool-mean-square T S toart
B ! Ne = neon ot = rotary b ue lsllo:)n part may
U -] = henry (ies} NGO = normally open amltte
Hg = mercury NPO = negative positive zero Se = selenium b = no standard type num-
Hr = hertz {cycle (g} per (zeru temperature co- aeel = seetion (8) ber asgigneq (selected
second efficient) B = sillcaon or special type)

(H) Dupont de Nemaura
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Model 2094

Section VI
Table8 -1. Replaceable Parts
REFERENCE -hp-
DESIGNATOR | PART NO. TQ DESCRIPTION MFR. | MFR. PART NO.
A1 DSCILLATOR ASSEMBLY

At 08208-66501 1 Amembly: PC Board -
c1 01500093 H C: fxtt cer 0.01 uF +30% -20% 100 vdew 91418 TA obd
c2 Not assigned
c3 012141495 1 C: var cer 9 -35 pF 72982 538006 940
C4* 01500043 1 C: fxd Ti0l; 6.8 pF +/5% 500 vicw 78488 Type GA obd
4] 01210105 C:varcer § - 25 pF 12482 538-306 94D
%] 01500031 1 C: fxd Ti0; 2 pF +/-5% 500 vdew 78488 Type GA obd
L7 01800187 4 C: fac Ta elect 2.2 uF +/-10% 20 vdew 56289 1500225X9020A2-0 Y8
i8 61210036 1 C: var cer 5.5 -18 pF 72982 538-006 COPD 92R
ce* 01509014 2 C: fxd TiO; 1.5 pF +/-20% 500 wdew 78488 Type GA obd
(11} Not assigned
C11, .12 01800393 1 C: fxd Ta elect 33 uF +/-10% 10 voow 56289 1500396 X301082-DYS
[Wk] 01800255 i C: fxd Ta elect 3.4 uF +/-20% 35 vdcw 56288 1610345X0036X2
£14 01800197 C: fxd Ta elect 2.2 uF +/-10% 20 vdow 55289 1600225X9020A2-0¥S
C15 MB0-3077 1 C: ted my 0.027 uF +{-10% 190 vdgw 56283 225P27391WB1-PWM
C18 118060228 1 C: fxd Ta edect 22 uF +/-10% {5 vdow 56284 1900226X301582-0YS
¢ 01800393 C: fxd Ta elect 39 uF +/-10% 10 vdcw 56289 1500386X901082-DYS
;18 61806197 C: fxd Ta slect 2.2 uF +/-10% 20 vdew 56289 1500225X9020A2-DYS
Ci9 0130-0039 ] C: fxd Al elect 100 uF +75% -10% 12 vdow 56289 3001075012CC2-DSM
€20 01800197 L: txd Ta elect 2.2 uF +/-10% 20 vdow 55289 1500225X8020A2-0YS
c2t 013041228 C: fxd Ta siect 22 uF +/-10% 15 vdow 56289 1500226X301582-0YS
£22 01600753 H C: ixd mica 5 pF +/-10% 72136 ROMISCOS0KSS
€23 1400197 1 C: #xd mica 180 pF +/.5% 600 ydew 72138 ADMISF187J3C
C24, C25 0189118 C: xd Ta elect 6.8 uF +/-10% 35 vdow 56289 150 685X903582-0YS
C2B 11800039 C: fxd Al edect 100 uF +75% -10% 12 vdcw 96269 300107G012CC2-DSM
c27 01500121 1 GC: fxd cer 0.1 uF +30% -20% 50 vdow 56289 SC5081-CML
ca8 01500043 C: fxd cer 0.0 uF +80% -20% 100 vdew 91418 TA obd
[ i 01800140 f C: fxd Al elect 300 uF +100% -10% 10 vdcw 5§28% D36546
cao* 0150-0611 C: fxd Ti0p 1.5 pF +/-20% 500 vdow 78488 Type GA ohd
CR1 1902-0041 2 Diode: breakdown zener 5.1 V +/-5% M713 SZ210919.98
CR2Z thr: CRS 1901-0040 1 Oiode: Si 30 wev 30 mA 2 pF 2 s 07263 FOG 1088
LRe 1802-0041 Ciode: breakdown zener 5.1 V +/-5% 04713 5210938-93
CR1, CHE 1801-0040 Dinde: $i 30 wiv 30 mA 2pF 2 s 67263 FOG 1088
CRI 1901-0347 1 Divde: 51 hot carrier 8V 20 mA at +1.15 pF §20 py -hp-
CRi0 18020057 1 Diode: zener 6.49 ¥ +/.5% 04713 $210939-128
CAN 1901-0040 'Diode: $i_30 wiv 30 mA 2 pF Z ns 172863 FDG 1088
GR12 1812-0008 1 | Dace: tunnel I3 Eilerd
CR13 1901-004D Diode: Si 30 wiv0 mA 2 pF 2 o 07263 FOG 108%
CR14 1910-0016 1 Diode: Se 60 wiv 1 ms 03s77 831856
CR15 1902-3156 2 Diode: hreakdown zener 8.08 V +/-2% 0413 210839171
CR1E theu CR20 19071-0040 Diode: 5i 30 wiv 30 mA 2 pF 2 e 07283 FDG 1088
L1 Not assigned
L2 9100-1638 I Coil: molded choke 110 uH +/-5% 82142 15-1315-13)
Ll 91001618 1 Coil: meided choke 5.60 uH +/-10% 82142 15-4435-1K
LA ] 19550318 1 TSTR: Si FET-N-Channel 04713 55 3740
a 1853-0010 16 TSTR: 5i PNP 360 mW 30 v 04713 SMaT13
a3 1854-0092 i TSTR: Si NPN 2N3563 {4M3 MPS 3563
Q5 1853-0010 TSTR: Si PNP 350 mW 30 V 04713 SM4713
04,06 18540215 8 TSTA: Si NPN 2N1904 04713 SPS-361t
ar 1853-0010¢ TSTR: Si PNP 360 mW 30 V 0473 sMaT13
ae 1855-0089 1 TSTR: Si FET-N-Channel 04713 553740
08, oo 18533012 TSRT: Si PNP 360 mW 30 V 04713 SM4713
an 1854-0084 1 TSTR: Si NPN 2N3646 07263 obd
Q12 thru Q14 1854-0215 TSTR: Si NPN 2N3504 0413 SPS-3611
Qars 1853-0010 TSTR: Si PNP 360 mW 30 V 04713 SM4713
a16, 917 18540215 TSTR: 5i NPN 2N3304 04713 SPS-361
aig 18530010 TSTR: Si PNP 360 mw 20 v 04713 SM4713
R1 068347158 1 R: fxd comg 470 ohms +/-5% 1/4 W i CB4715 -
R2 0689-6708 1 R: fxd met flm 1,24 kilohms +/1/4% 1/8 W 75042 CEA T-0 obd
R3 0698-6707 1 i fxd met flm 12.9 kilohms +/-1/4% 1/8 W To042 CEAT-0 obd
A3 0698-6722 1 A: fxd met flm 124 kilohms +/0,3% 1/6 W 15042 CEAT-2 abd
AS 0698-6702 2 R: fxd met {lm 1.24 megahm +/-1/4% 1/2 W 75042 GCECT-0 obd
RE 0698-6711 2 R: fxd mat #im 12 megohm +-1% 1/2 W 00327 ¥12 abd
R GEA3-4745 2 A: fxd comp 470 kilohms +/-5% 1/4 W nin CB 4745
R8 0698-6712 2 R: txd met fim 47.5 megohm +/-1% 1 W 4327 13 ohd
Rg* 0638-6710 2 R:txd met fim 14.50 magohm +/-1% 1/2 W 00327 M12 obd
R10 0698-6708 A fxd mat flm 1.24 kilohms +/-1/4% 1/8 W 75042 CEAT-0 obd
R11 0698-6707 R: fxd met fim 12.4 kilohms +/-1/4% 1/3 W 75042 CEAT-0 abd
Ri2 06956732 R: fxd met fim 124 kilchms +/40.1% 1/8 W 15047 CEAT-2 obd
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" Model 209A

Table 6-1. Replaceable Parts (Cont'd)

Section VI

REFERENCE -hp-

DESIGNATOR | PART NO. TQ DESCRIPTION MFR | MFR. PART NO.
R13 0658-6762 R: fxd met flm 1.24 megohm +/-1/4% 1/2 W 76047 CECT-0 obd
A4 B698-6711 R: txd met fim 12 megahm +/-1% /2 W 00327 Mi12 obd
R15* B6B3.4745 R fxd comp 470 kilohm +/-5% 1/4 W 01121 CB 4745
R16 {B38-E712 R: fxd met Him 47.5 megohm +/-1% 1 W 00327 M13 ohd
R17* {898-8710 R: fxd met flm 14.50 megohm +/1% 1/2 W 00327 M12 obd
R18 17570458 f A: fxd met flm 100 kilohms +/-1% 1/ W 91637 MFF /BT
ik ] (698-4504 1 R: fxd met fim 69.8 kilohms +/-1% 1/8 W 75042 CEAT-0 obd
R20 2100-2640 1 R: var Type V 3 saction 50 kilohms 71590 Type 70-3
R23 07570280 1 R: fxd met fim 1 kilohm +/-1% 1/8 W 75042 CEAT-0 obd
H22 05834715 R. fxd comp 470 obms +/-5% 14 W 2 CB4T15
A23 0696-4408 1 R: txd met flm 124 phms +/-1% 1/8 W 91637 MFEF.1/8 T-1
R24 2100-2840 R: var Type V 3 saction 250 ohms 71580 Type 70-3
R25 (6984411 1 R: fxo met fim 140 ohms +/-1% 1/ W 91637 MFF-1/8 T
A28 07570413 T R: fxd met flm 3.32 kilohm +/-1% 1/B W 75042 CEAT-0 obd
R27 06E4-1831 1 R: fxd comp 18 kilohm +/-10% 1/4 W LR CB 183
R28 DROUB-4458 1 R: fxd met flm 549 obms +/-1% 1/8 W 15042 CEAT-G obd
R29 0684-1031 2 A: fxd comp 10 kilohms +-10% 1/4 W 21 CB 1031
R30 '2100-2640 R: var Type V 3 section 50 kilohms 71590 Type 70-3
Axn 07570453 1 R: fxd met {lm 30.1 kilohms +/-1% 1/8 W 75042 CEAT-0 obd
R32 07570457 1 R: fxd met flm 47.5 kilohms +/-1% 1/8 W 91637 MFF1/8 T1
R33 J634-1831 A: fxd comg 18 kilohms +/-10% 1/4 W [i L ] CB 1811
R34 0684-6811 1 R: fxd comp 680 ahms +/-10% 1/4 W onzy CB 6811
R3S 0634-1821 R: fxd comp 18 kilohms +/-16% 1/4 W o CBian
A36* 06840271 1 R: fxd comp 2.7 ohms +/-10% 1A W 0 CB 2761
R37 1684-1041 1 R: Fxd comp 100 kilohms +/-10% 1/4 W mn CB 104
R38 06984451 1 R fxd met flm 340 ahms +/-1% 1/B W 75042 CEAT-0 ahd
R39 08984411 R: fxd rmet flm 146 ohms +/-1% 1/8 W 91637 MFF1/8 T-1
A40 0684-1831 R: fxd comp 18 kilotrms +/ 10% 1/4 W im2 CB 1821
R41, R4Z 0684-2201 1 R: fxd eamp 22 ohme +/-10% 1/4 W izt CB 2201
R43 0684-1031 A: txd comy 10 kilohms +/-10% 174 W anezi CB 1034
Ra4 0757-0401 1 R: fxd met fim 100 ahms +/-1% 1/8 W 91637 MFF1/8 T
;L 21110-2660 1 R: var comyp lin trim 20 kilohms +/-30% 71450 XPE ZI0RE
A48 0757-0453 A fxd met flm 30.1 Kilohms +/. 1% 1/8 W 75042 CEAT-0 ahd
R47 06844721 1 B: fxd comp 4700 ohims +/-10% /4 W mn CB 472
A48 0698-3519 1 R: fxd met flm 12.4 kilahms +{-1% 1/g W 19701 MF5C T-O obd
A48 17570441 ] R: fxd met flm B250 ohms +/-1% 1/8 W 75042 CEAT-D obd
RSO 07570278 t R: fxd met fim 1780 ohms +/1% 1/8 W 75042 CEAT-C obd
R51 0658-4433 1 R: fxd met fim 2.26 kilohms +/1% /B W 75042 CEAT-D obd
RS2, R63 0584-8201 2 R: ixd comp B2 ohms +/-10% 1/4 W n CB 8201

54 07570283 1 R: txd mez flm 2000 ohms +/-1% 1/B W 951637 MFF /B T-1
R55 0684-1821 1 R: fxd comp 7800 ohms +/-10% 1/4 W 01121 Ch 1821
RS6 07579278 R: fxd met flm 1780 ohms +/-1% T/A W 75042 CEAT-0 abd
AS7 06844701 3 R: ixd comp 47 ahms +-10% 1/4 W 02 CB 4701
A58 Hat axsigned
A58 2100-2585 T R: var comp lin {000 ohms +/-20% 2 W m2 Type !
RBO 06834715 R: fxd comp 470 ahms +/-10% 1/4 W mn CB 1811
R61, RB2 07570442 1 R: fxd met fim 10 kilohms +/-1% 1/B W 75042 CEAT-0 ohd
A53 0694-2211 R: fxd comp 220 ohens +/-10% 174 W 0112¢ CB 221
RE4, RES 06844701 R: fxd comp 47 ohms +/-10% 1/4 W 0i121 CR AT
REB 0B87-271 1 R: txd comp 2700 ohms +/-10% 172 W IRF3] EB 271
RE7 06984384 1 R:1xd met fim 54.9 ohms +/-1% 1/8 W 91637 MFF /B T-1
RER Q7570410 1 R: fxd met fim 301 ohms +/1% 1/8 W 75042 CEAT-O obd
RE3, R70 07576442 R fxd 10 kilohms +/-1% 1/8 W 26042 CEAT-O0 obd
R71 07570410 R:fxd met fim 301 ohms +/- 1% 1/8 W 15042 Cea T-0 ohd
RY2 07570401 R: fxd met ilm 100 ohms +/-1% 1/8 W 91637 MFF 1/8 T-1
AT3 06984437 1 R: fxd met flm 2.94 kilohms +/-1% 1/8 W 91837 MFF 1/8 T-1
R74, RS 0684-2201 A: fxd comp 22 phms +/-10% 1/4 W- [RF| C8 2201
R76 06384437 A: fxd met fim 294 kilohms +/-1% 1/ W 91837 MFF 178 T-1-
RT7 06845621 1 R txd comp 8600 ohre +/-10% 1/4 W [kl LB 5621
R78 07570161 1 R: fxd met flm 604 ohms +/-1% 1/8 W 91537 MFF 1/8 T-1
R70A, RSB 11000447 1 A: var dual tandem 20 -30 dB 500 ohms +/-20% o JJ89269C
RE0, R81 0757-0151 R: fxd met fim 604 ohmg +/1% 1/8 W 91637 MFF 1/B T-1
R32 0E84-2201 )] R: fxd comp 22 ohms +/-10% 1/4 W 1121 CB 220
R33* 0684-10M 1 R: fxd comp 10 ohag +-10% 1/4 W a2 C8100
81 A100-1778 Switch: rotary 7 position 81840 otd
51 Assy 0G209-51901 1 Range switch assembly -hp-

Includes meunted components.

52 31011200 1 Switch: stide distortion GPOT 72927 7145 ohd
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Model 209A

Section VI
Table §-1. Replaceable Parts {Cont'd)
REFERENCE -hp-
DESICNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
A2 POWER SUPPLY ASSEMBLY
AZ 0020966512 1 Astambly: PC Board -hp-
£,C2 0180.1802 1 C: fxd Al elect 150 uF +75% -10% 40 wiew £6299 3901576040E.r-DSB
, 01800054 1 C: fxd Al elect 100 uF +75% -10% 25 wicw 56238 3004076025002-05M
CR1 thru CA4 19010158 1 Dinde: 5i 200 piv 0.75 amp 04713 5R13569
GRS §9020025 1 Diode: breakdowm zener +/-5% 10 V 04713 52109739-182
CR6 1902-3150 Diode: breakdown zener 9.08 V +/-2% 713 5210938171
CR? 19020025 Dinde: breakduwn zener +/-5% 10 ¥ 43 5210929-182
1] 1854-0039 1 TSTR: §i NPN 2N3053 04713 2NI053
174 1853-0010 TSTR: Si PNP 360 mW 30 v 04713 SM4T13
{3 1854-0071 1 TSTR: Si NPN** -hp-
04 18810017 1 TSTR: Ge NPN 2N1304 x5 2N1304
15 1853-0010 TSTR: Si PNP 360.mW 30 V 043 SM4T13
06 185640215 TSTR: Si NPN 2N3804 [EXK] SPS-3611
a7 1853-0051 1 TSTR: Si PNP 2N4032 02735 obd
as 18500062 1 TSTR: Ga PNP 2ZN404 01295 GA 287
R1 06841811 1 R: fxd comp 180 ohms +/-10% 1/4 'W 0 cB 1811
R2 07570161 R: fxd mat fim 604 ghms +/-1% 1/8 W 91637 MFF 1/8 T
R3 thre RE 0684-3321 1 R: fxd comp 3300 ohms +/-10% 14 W 01121 | CB 332
R? 07570181 R: fxd met flm 504 ohms +/-1% 1/8 W 91637 MFF 1/8 T-1
RE D684-1811 R: fxd comp 180 chms +/-10% 1/4 W oz £B 1811
RS 06844721 1 R:fxd camp 4700 ahms +-10% 174 W aman CB4721
R10 DRYB-3268 1 A: fxd met flm 11.5 kilohms +/-1% 1/ W 91637 MFF 1/8 T1
R1 07570442 R: fxd met flm 10 kilahms +/-1% 1/8 W 76042 CEAT-0 obd
R2 07570450 1 A: fxd met flm 22,1 kilohms +/-1% 1/8 W 91637 MFF 1/8 WT-1
R13 07570448 1 A: fxd met flm 20.0 kilahms +/-1% 1/8 W 91637 MFF 1/8 T
Ri4 08830335 ] R: fxd camp 3.9 ohms +/-5% 1/4 W 0 CB 39G5
R15 06844711 1 fi: fxd comp 47 ohms +-10% 14 W mz CBATI
R16, R17 0684-22 1 R: fxd comp 22 kilohms +/-10% 1/8 W m2 CB 2231
Ri8 06844711 R: fud comp 470 ohms +/-10% 1/4 W 2 cBA4711
R19 06830395 R: fxd comp 3.9 ohms +/-6% 1/4 W o CB 18G5
m 9100-1435 1 Trarsformer hp-
CHASSIS MOUNTED COMPONENTS
4] 01210418 1 C: war &ir 2 sactions hp-
£z 01600378 G: dipped mica 27 pF +/-5% 2138 ROM1SE270.55
| 1251-2367 1 Connactor: AC Power Cord receptacly B2389 EAC-301
12, 4 1510-0059 2 Binging post ass y: red inswiatar -np-
43,18 1510-0058 2 Binding post assy: black insulater Hp-
JB 15100480 1 Binding post ass'y: blua insulator p-
83 310100233 1 Switch: shids DPOT non-shorting 1157230 ¥ 19727 65100
Wi B120-1348 1 Assemhly: cable 7.5 ft. AC power cord set 70903 KHS-7041
MECHANICAL PARTS
MPt 5000-7121 1 Insert Koch: large +p-
MP2 2360-0197 1 Screw: maching 14912 abd
W3 21900018 1 Washer: lock for No. B hardwere 000L1 obd
MP4 05i0.0153 1 Nut: captive internel thread 83324 RPN 8-32 SC
MPS 30300033 2 Serew: set hex socket drive 56878 obd
Mog 00209-640:01 1 Assembly: dial and knoh -hp-
MP7 50000479 2 Insert knob: plain (varnier and rangs) -hg-
WP 037040773 3 Knob: black vernier and amplifier -hp-
MP9 3030-0007 2 Screw: set hax socket drive 56878 obd
MP10 1500-0232 1 Disc Assombly: vernier driva -hg-
MPi1 2510-0002 3 Serew: machine truss head 13076 nbd
MP12 Q5100054 1 Ring: retuning stzel 89452 55§55-25-5-MD
MP13 30500180 4 Véasher: fluorearbon L H obd
MP14 7120-1254 1 Neme Ptate: loga -hp-
MP5 21900017 k] Washer: lock for NO_ B hardware 73134 ohd
MF1B 0620940201 1 Panel: front -
MP17 0020409102 1 Spring: vermier ip-
MP1E 00204-23702 1 Shaft: 1374 x 1/4 Hp-
MP15 0031220052 1 Giear: pinign dual shaft Hp-
MP20 00204.09101 1 Spring: oraunding +p-
MP21 23600255 1 Screw: machina 82385 obd
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Table 6-1. Replaceable Parts (Cont'd)
REFERENCE -hp-
MFR. . PART NO.
DESICNATOR PART NO. TR DESCRIPTION FR MFR
MpP22 1460-0105 1 Spring: torsion anti-back lash 81260 obd
MP23 15004214 1 Coupler: hub (spring hole) bras 99934
MP24 15000004 1 Caupler: insulator eylom 5954 A-201-1 phbd
MP25 15000263 1 Coupler: hub 95934 ehd
MP26 0020400105 1 Chassis: front hp-
MPE? 30300022 3 Screw: set hex socket drive - 56078 obd
MP2B 00204-27407 1 Gear: loading hp-
MPr2e 0020462401 1 Assambly: gear g
MP30 2420-0001 3 Nut: hex steel nickel-plated onoL1 obd
MPJ1 5000-5881 5 Cannectar: hinding post 1o PC board -hp-
MP32 15109059 | Bindirg Post Assembty: red +hp-
MP33 15100058 2 Binding Post Assembly: black hp-
WMP34 15100060 1 Binding Past: klue p-
MP36 50000477 2 Insert Knoh: pointer amplifier -hp-
MP36 431040772 1 Knob: bat range black “p-
MP3?7 5000-7148 4 Insert Insuiatar: my -hp-
MP38 1370-0844 2 Assembly: amplitude knoh -
MP39 03760845 1 Assembly: range knob hp-
MP4d 03700846 t Assemnbly: vernier knob . Hp-
MP4] 036209-64001 1 Assembly: frequency dial hp-
MISCELLANEOUS
S060-5918 1 Assembly: top cover Hhp
1510-0056 2 Binding Post Assemibly: black {resr panel}  * -hp-
5D00-5838 2 Bracket: tap cover hp-
1020269502 1 Chassis: shield -hp-
0020407601 2 Clip: battery -hp-
1251-1631 1 Connector: PC 10 contact PG board mount 76530 86-710-10
50000710 1 Cover: bettam hp-
50000702 Z Cover: side -hp-
50600727 2 Faot Asembly Hp-
B0s00702 2 Frame: side -hp-
04030131 2 Guide: PC board gray inner box specer -hp-
12050033 2 Keat Dissipator: semicanductor 01 and Q7 05820 NF-207
03490424 2 Insulator: binding post black “hp-
43403100 1 tnsulater: tinding post gray . hp-
04208-$0001 1 Manual: operating and service hp-
06204-00208 1 Panel: rear hp-
71200898 1 Plate: 115/230 ap
5000-0634 1 Sharting Strap: left hp-
1450-0031 1 Stand: third modube tilt 128 obd
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Section VII

SECTION VII
CIRCUIT DIAGRAMS

7-1. INTRODUCTION,

7-2. This section contains the circuit diagrams
necessary for the maintenance of the Model 209A
Sine / Square Oscillator. Included are schematic
diagrams and component location diagrams.

7-3. SCHEMATIC DIAGRAMS.

7-4. The circuits contained within each assembly are
shown in the schematic diagrams. These diagrams can

be used to develop an understanding of the principles
of operation and as an aid to troubleshooting.

7-5. COMPONENT LOCATION DIAGRAMS.

7-6. The component location diagrams show the
physical location of each part mounted on an
assembly. Each part is identified by the reference
designator used on the schematic diagrams and in the
replaceable parts list.

REFERENCE DESIGNATIONS

PARTIAL REFERENCE DESIGNATIONS ARE SHMOWN: PREFIX WITH
ASSEMBLY OR SUBASSEMBELY DESIGNATION(S) OR BOTH FOR
COMPLETE DESIGNATION.

COMPLETE
ASSEMBLY SUBASSEMBLY COMPONENT DESIGNATION
A NONE Q1 ARQ1
A2 Al R1 ) ARATRA
NONE NONE J1 J1

Arsembly

Reference Asrembly Assembly Pars Number

Darsgnation Name (includer A2AL iwbuisembly)

e -

A2 l POWER SUPPLY ASSEMBLY {03460-66501)

. Ql
Swbarsembly of A2

—— J1 mor mownted on
// Assembly A2
Connectar XA2 mounted on

Chasssi or another .‘insmbly_,_l‘
XA2
_Xhg,

conmector XA3
(Aisembly A3}, Pin 4

xa3-4

Jl
1
’7; /l/ Destination of wire

XAZ)

| F4
L
P

Number indicater pin of |
t
L]

connector XA2 _‘-‘K
_|_<

Al

Wire Color: Color code leme s resistor ! I

color code. First mumber indicater bate %RI % % t
color, second number indewntifies wider wrip, | }
third  rumber  indicate;  marrower  strip. Eyalet or stendoff terminal

E.g 924, dencees WHT-RED-YEL wire. may or may #ot be numbered I

i‘ o

ETE=Ar 1G04




Section VII

Mode! 209A

10.

11.

12.

13.

14.

15.

. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. PREFIX WITH ASSEMBLY

. COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS OTHERWISE NOTED.

. . DENOTES POWER LINE GROUND.

. /-, DENOTES CHASSIS GROUND.

._ _ _ "7 DENOTES REAR PANEL MARKING."

GENERAL SCHEMATIC NOTES

OR SUBASSEMBLY DESIGNATION(S) OR BOTH FOR COMPLETE DESIGNATION.

RESISTANCE IN OHMS

CAPACITANCE IN MICROFARADS

- -- -- DENOTES ASSEMBLY.

DENOTES MAIN SIGNAL PATH.

DENOTES FEEDBACK PATH.

[ ] DENOTES FRONT PANEL MARKING.

EENY’7MEE DENOTES SCREWDRIVER ADJUST.

(O- - DENOTES FRONT PANEL CONTROL.

SRS \\\\ "  DENOTES COMPONENTS NOT MOUNTED
ON ASSEMBLY.

% OPTIMUM VALUE SELECTED AT FACTORY.
¥ DENOTES FACTORY USE ONLY.

DC VOLTAGES WERE MEASURED WITH THE AGC ADJUST R24 FULLY
CCW (OSCILLATOR DISABLED) AND FREQUENCY RANGE SET TO X10K.
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CODE LI5T OF MANUFACYURERS

Appendix A

The following code numbers are from the Federal Supply Code for Marufachurers Cataloging Handbooks Hi-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 bottora of each page. Alphabetical codes have bean arbitrarily assigned to
fuppliers not appearing in the H4 Handbooks.

Model 209A
h ]
w
Code
Ho.  Manulocturer Addross
g0e00 U.5.A. Common Any supphier of U, 5.
0536 McCoy Electonics Mornt Holly Springs, Pa.
80211 Sage Electronics Corp. Rociester,
$0287 Cemco Ing. Danielsan, .
00334 Huaidial Coltos, Calil.
D0348 Wicratron Co., Iac. Yalley Stream, N_¥.
06371 Ganach e, Cheery Hib, N4,
D056 Aerovox Corp. New Bedford, Mass.
08719 Amp. Inc. Harsisharg, Pa.
Q0781 Awcrafl Radio Cary, 4.).
QG415 Morlhera Eaginsering L
Burlingles, Wis.
00433 Sangamo Elecivic Co., Pitkans Civ.
Pickens, 5.C.
966 Goe Engineeting Co. City of tndustiy, Cal.
o089t Carl E. Holmes Carp. Los Angeles, Calil.
00529 Mitrodab Ine, Livingsion, N.J.
61002 Genetai Eleclric Co,, Sapaciler Depl
Hudson Falls, N.¥.
01b0Y Alden Preducts Ce. Hrockion, Mass.
Q1121 Alles Biadley Co., Milwavkes, Wis.
01255 Lillor {nduslries, Inc. Bevesly Hills, Calil.
0i78! TRW Seaiconduclars, Inc, Lawndale, Calif
01295 Texas Inslrumenls, inc.,
Trandizlor Products Div, Dallas, Texas
01349 The Alliance Wiz Ca. Afliance, Chio
DISEY Pacitic Relays, inc, vun Nwys, Calil
Q1670 Qugebrad Bros. Siik Co, Hew York, N Y.
01930 Ametack Corp. Rechbord, {11,
01961 Pulse Engineering Co. Santa Clada, Calit.
02114 Ferrgscube Corp. of America Saugerlties, N. Y,
0216 Wheelock Signats, Inc. Laong Branch, N.J,
02286 Cole Rubber and Plastics Jnc.  Suanyvale, Calif.
D660 Amphenol-Borg Electronics Corp,  Brasdviow, ili.
02735 Aadio Catp. of Amelica, Semiceadsciar
and Malerials Div. Somervitle, N. M
42711 Vocaline Co. ol America, Inc.
Old Saybrook, Conm_
62777 Hopking Engintering Co. Sin Femnands, Cakif,
07875 Hudson Tanl & Die Co. hewark, N.J.
83504 G.E. Semiconduclar Prod. Depd. Syiacuse, N. Y.
Q3705 Apex Machine & Taoal Co. Daylen, Ohia
03197 Eldems Cotp. Complon, Calil.
03418 Paruer Seal Co. Los Angelos, Catif.
#3417 Tiansitian Electiic Gerp. Wakelield, Mass,
03363 Pyiglilm Registor Co,, mg,  Ceda Knalls, M. J,
03954 %inger £a., Dienl Div.
Finderne Planl Sumerrille, N, I,
04049  Anipw, Hait and Hegeman Elecl, o,
Hastioaé, Canr.
04013 Tauws Sop. Lamberlville, M, 3,
04062 Atco Electionic Inc. Great Neck, N, Y.
04722 Hi-Q Division of A#rovon Myrtln Beach, 5.C.
04354 Precision Paper Tube Co. Whesling, 114
04454 Dymec Divisisa ol Hewletl-Packard Co.
Pala Alte, Calif.
04651 Sylvama Elecinc Products, Bicromave
Tevice Div. Mourldin View, Calif,
048731 Dakola Engr. Ine, Calver Cilty, Calil,
04743 Matgrels, Inc, , Semicandwctor Prod. Div.
Fheania, Arizomi
04732 Fullion Co., (ne. Westera Div.
Calver City, Calil.
24773 Avlomalic Eleciric Co. Norlhdake, 1IN,
14796 $equaiz Wire o, Radwond City, Calil.
04811 Precision Coid Spring Co. Et Monle, Calil.
4B P M. Motor Company Westehester, 111,
Q4919 Componeni Mg, Service Co.
Bidgewaler, Mass.
03006 Twentielh Century Piaslics, Iac.
Lot Angeles, Calif.
05245 Components Carp. Chicago, HI.
05277 Westinghowse Elucteic Corp.
Semi-Conducior Depl. Youngwead, Pa,
95347 Ultronix, inc. San Mateo, Calil.
05397 Unior Carbade Corp., Eleci Div.
Mew York, N.Y.
B557C Wikiag Ind_ Inc. Canaga Park, Calif.
5533 lcare Electro-Piastics ine, Sonnyvale, Calii.
00L5=-17

Revized: Apul. 1449

Code
Mo

03516

05624
5728

05729
05743
15820
QE0D4

06050
DEL75
0§07
0§540

{3139
L 3
06BLZ

eS8
07088
07126
Dri37
0713

o7
0nm
07125
47251
L IFH

o3y
oraa?
LFE- )

gl
0782y
e
07913

07980

OBL4Y
a8 289
OB3ss

WSt
Wi64
[l
oE7ie

oz
08192

306

Da9B4
02
[LBEL]
(11T E]
9250
09353
08568

04822
lozi4

10411
10646
11238
11237

1142
11312
mn
11453

Monufoctures Addrers

Cosmo Plaslic
{c/0 Electrical Spec. Co.)
Barber Golman Co.
Titles Oplical Ca.
Roslys Heights, Lung Island, M. Y.
Westhary, N, Y,

Clevelzad, Dris
Rocilurd, Ifl.

Metro-Tel Casp.
Stewar| Eagineeriag Co. Santa Crez, Calil.
Wakefield Eagineering Inc. Waneliald, Wass.
Bassick Co., Oiv. af Stewar! Warner Coup.

Buidgeport, Comn.
Redwood Cily, Calil.
Baysch and Lomb Qptical Ce. Rockesler, N.Y.
E.T.A. Peoducts Co. of Amatica Chicaga, HI.

Aamalom Elecitonic Hardware Cs._ jac,
New Rechelle, M. Y.

Beede Electiical Insirement Co,, Inc.
Panacook, N K.
Iediznagelis, Ind.
Phosnis, Ariz,

Raychem Corg.

Geneial Devices So., inc.
Conponests Inc., Ariz. Div.
Torninglan Mip. Go., West Div,
Yan Kuys, Caiil.
San Carles, Gatil.
Yan Neys, Calil
Pasadena, CHil,
Minstapolis, Wiss.

Yarian Assoc. Eemal Div.
Kedvin Eleciric Co.
Digitran Co.
Transistor Elacicoaics Coarp.
Wesiinghouse Electric Caep.
Electronic Tube Div.
Filmghm Corp.
Cinch-Craphik Ce.
Silicon Transisior Coap.
Avnel Coip.
Fairchild Camera & Inxi. Comp,
Semiconductor Div. Mountain View, Calif.
Minaesota Rubber Co. Winneapalis, Misa.
Birctier {orp., The Monteray Park, Calil.
Sylvania Eiecl. Prod. Iec., ML Yiew Qperations
Mowniain view, Calif.
Crarnlord, N. 1.
Lhicago, 1.
Hawihasne, Calil.

Elmira, N. ¥,

Mew York, K.Y,

Cily of Industry, Calif.
Cane Piace, N, Y,
Culver City, Caiif.

Tethnical Wire Prodecis isc,
Badine Elest. Go.
Continernlal Device Corp.
Raytheon Mig. Co.,
Semiconduclor Div, Mountaia View, Calil.
Hewlell-Packard Co., Boontes Radia Div.
Rockaway, N.J.
Los Aageles, Calil,

U. 3. Enginedting Co.
Fomana, Cail.

Blinn, Delherl Ca.
Burgess Baltery Co.
Niagara Falls, Ontarie, Canada
Cewisch Faslener Cosp. Los Angeles, Calil.
Bristal Co., The Waierbaty, Cona.
Sloan Company Sun Valley, Calif,
ITT Cannar Eleciric Inc., Phoanix Div.
Phetrit, Anzosa
Paramus, N, ).

Natiopa| Radio Lab, Inc.
CEBS Eteciranics Semiconducier
Operaliens, Divof C. B. 5. Inc.
Lowell, Ma3s.
. Lamp Dept.
Cievelaad, Qhie
Indiaaapolis, |ud.
Casia Mesa, Calil.
Hoxsion, Teuss
Bwibank, Calil.
Chitago, ML
Newton, Mazs.

Ceneral Electric Co. Mini

dei-Raim
Babcock Relays Div.
Teras Capacilor Ca,
Tech. Ind. Inc. Atohm Elect
Eleclie Assemblies, let.
£ & X Components inc,
Walloty Bailery Co. af
Canads, LLd,
Buindy Cosp.
Generai Traasislor Westesa Carp.
Loz Angslas, Calif.
Berkelry, Caiif,
Miagara Falls, H. Y.
Bers, lad.

Teinats, Ontatio, Casada
Norwalk, Coan,

Ti-Tal, Inc.
Carboryndem o,
GTS of Beina, lac.
Chicaga Telaphoar of Califarnia, Int.
S0, Pasadena, Calil,
Waltham, Mass.
Palo Alio, Calil.
Qowney, Calil.
Jamaica, MY,

Bay State Electioaics Corp.
Teledyae Inc., Microwave Div,
Kalionai Seal

Precisien Connector Corp.

Cade
Mo,

11534
umt

nm
1ze
12040
Az138
12361
1251

12897
12178
12853
12881
12930
12954
110
11236
1383%

14038
1433
I8
443

[ELLE]
14655
14614
ILEsH
14560
15203
15747
15251
15555

15564
15611
18772

15801
1518
16037
L6174
18352
16545
121 ]

16758
17108
174N
17554
17675
s
11am
18042
18083

13324
LE476
11436
18583
18612
14813
LI
19315

18500

158
19644
13701
20th3
212%

2130
s
2041
i

2155

Monwlockrer Addvona

Doncan Eleclionics Inc. Gasin Mema, Callf.
General [wsirument Carp,, Sewicendocior

Div., Pivducis Greup Newark, R,),

Impenial Electranic, Inc. Busana Putk, Calif,

Melabs, Inc. Paia Alto, G

Nalional Danbury,

Canten, M. 1.

Gaove Mig. Co., Inc $hady Grove, Pa,

Gulton ind. inc, Data System Div.

Albuquerque, N.M.

Daver, W.H

¥, Haves, C

Tekys, I

Clark, 4_1.

Hewpart Beach, Calil,

Stotisdale, Arizons

Clarastat Bfg. Co.
Elmar Filter Corp.
Nippen Elactrie Co,, Lid,
Metex Elzctiosics Comp.
Deita Semicondoclor Inc.
Dicksan Electronics Corp.
Thetmelioy Dailas, Texas
Telelunken (GmbH) Hangver, Geamaay
Kidland-Wright Div. of Pacilic indusiring, Inc.
Ransas Cily, Xanzas
Newbury Padk, Calil,
Calif. Resistar Corgp. Sanla Monica, Calil.
Awmerican Compooenls, Inc. Conshohockes, Fa.
ITT Semicanducicl, A Oiv. ol Wt Teigphens
& Telegraph Corp. West Palm , Fla.
Fewlet-Packard Company Lovaland, Colo.
Cosnell Dubiser Elaciiic Codp. Newark, M. J.
Coming Glass Works Coming, N. Y.
Eleciro Cuba inc, San Gabriel, Calif,
¥illiams ufg, Co. $ar Jaze, Calif,
Websles Ekeclronics Ce. New York, N.Y.
Scienics Corp. Narthiidgs, CHll.
Adjusiabie Bushing Co. N. Hollywood, Call,
dicran Electronics
Garden Cily, Long 1sland, N Y.
Ampiobe Insd, Carp. Lyakraoh, N, Y,
Cablelionits Coats Mess, Calif,
Twentieth Century Cwil Spring Co.
Santa Clara, Calif,
Framingham, Mass.
ML Vigw, Catil,
$pruce Pine, N.C,
Farminglon, Mich.
Lodi, N. ),
Pasadess, Calil.

Sem-Tuch

Fanwal Elecl, Inc.
Amelco Inc.

Spiuce Pine Mice Co.
Qmni-Spechia Inc.
Computer Diode Corp.
3 Aucrel Nul Coip,
idesl Prac. Weter Co., Inc.

Da for Mater Div. Breokiyn, N. Y.
Delce Radia Div. ol G. M. Codp. Kakema, Ind.
Themopnelics lnc, Canoga Park, Calif.
Tianex Campany Mount CalHd,
Components Inc. wd, Ma,
Haelin Watai Prosucis Com. Akten, Ohie
Angzirohm Pra No. Hellywsod, Calil.
McCiaw-Edis Mmmchoster, N.H.
Pala Alto, Galif,

Litvile Corp., Semiconduciet Oir,

Alte, CaNil,
Sennyvaly, Calil.
Kol2lsion, Mass,
Ous Flainug, il

Signstics Corp,
Ty-Can Wig. Co., Inc.
TAW Elect. Comp. Div.

Curlis Inslwaent, (ac, Mt Kisco, K.Y,
Vishay Instrumenls lac. Malvern, Pa,
E.I. DuPant and Co., fac. Wilming Dal.

Milwauken, Wis.
gation & Conlral Div,

Taterbora, N.J.
Thomag A, Edisen Indestries, Div. of

McGraw-Edison Co. West Orange, W),

Coocaa Baldwin Park, Catif,
LRG Electeonics Horsensady, N.Y.
Elocira Nig. Co. Indepuadeante, Kansas
Gansral Alromicy Corp. Philadaiphia, Pa.
Exstulons, Int. Long [shamd Cily, N.Y,
Falgir Bearing Co., The New Britai
Fansten) Metailargical Cerp.
Texscan Carp.
British Redio Efecironica LM,
G.E. Lamp Divisian

Qurant Wiz, Co.
The Bendix Carp., N

Nala Park, Claveland, (hio

Frem: FSC.  Handbeck Sapploments A(




CODE LIST OF MANUFACTURERS (Centinuved)

Appendix A
Code .
Ho.  Mesdoctrer Addrexy
34655 General Radie Co. Yust Concard, Mess.
24881 p. Div. Husling Ind,
HI% San Juan Capisteans, Cabil.
26365 Giies Repiodecer Corp. Mew Rochelle, XY,
26462 Grebel File Co, of America, Ing.

Carisiadt, §.J.
76051 Compac/Hollister Co. Hellister, Calil,
268927 Hamilion Walch Ca. Lascasies, Pa
21251 Specialities MEZ. Ce., Iac. Stcatiord, Conn.
Z04L0 Hewletl-Packad Co. Pale Alta, Catil,
28520 Heymsna Mip. Co. Kewilworln, K_J,
16017 Inslrwment Specialties Co., Iwc.

Lite Falls, N.J.
3N G.E. Receiving Tube Depl. Qwensbora, Ky,
35434 Lechiohm Ing, Chicago, $II.
Ji19& Samwyeh Coil Products Lid.

Hawkesbury, Oplaria, Canads
317 Cumningham, W.H. & Hill, LId.
Tarenle Qalsdio, Canada
37342 P.R. Mallory & C4. Int. Indisnapatis, Ind.
J954) e | Indystiies Pagd. Co. Akion, Ohie
40970 Minialuse Precizion Benrings, Inc.  Keene, M. H.
421%¢ Muler Co. Ghicage, ilI,
413%0 C.A. Norgiem Ca. Englewsod, Colo.
44655 Damile Mig. Co. Skokie, [l
4E384 Penn Enp. & Wi Cofp. Doylesiawn, Pa,
47904 Polaroid Catp. Cambiidge, Mass.
43620 Precision Thermomater k (nst. Ca.

Souihamplon, Pa.
49956 MWicrowave & Power Tube Dir, Yallksm, Mass.
52090 Rewan Controiles Go. Weslminslar, U4,
52981 Seaboin Company
54290 Shalleross MBIy, Co.

55026 Simpson Elechiic Ca.
55933 Somslere Coip. Elmslord, . Y.
$3938 Raytaeon Ca, Commercial Apparates &

Syslems Div. §o. Narwalk, Comn.
56137 Spaviding Fibre Ca., Inc. Tonawanda, WY,
S628% Iprague Elechiic Co. Korith Adams, Mass.
59446 Teler Coep. Tulsa, Ola,
59730 Thomas & Belts Ca. Elizabeth, . ).
B0ML Tripiett Electrical Inst. Ca. Biufiten, Ohie
EL7IS Umiea Swileh and Signal, Div, of

Weslinghouse Air Brake Co. PitLsburgh, Pa,
§2119 Universal Elecinic Co. Owesso, Miek.
€3741 Ward-Leonard Eleckiic Co, M1 Yernor, N, Y.
§4359 Western Ciecliic Co., Inc, New York, N Y.
65092 Westor Inil Ine, Weston-Nawiark Newark, N. 1.
66295 Willek MIg. Go. Chicage, 181,
GB3U§ MWinnesotn Mining & MIE. Co. Revare Mincom Div.

St, Paul, Mina.

70216 Allen Mfg. Co. Harttord, Cona.
70309 Allied Conlrgl »aw York, N.Y.
70318 Alimeial Sciew Prodeci Cu,, lac,

Gardes Cily, N.Y.
TOAIT Amplez, Div. of Chrysier Carp. Detiak, Wich,
70485 Allanlic tadia Rebber Works, Inc.  Chicago, i1\,
10563 Amperile Co., |ac, Unioa City, N.J.
70674 ADC Prodecis Inc. Mimneapolis, Minn,
70301 Belden Mlg. Co. Chitags, 1.
J0%96  Bird Elaclivaic Calp. Cleveland, Chio
1007 Bimbach Radie Lo, New York, N.Y.
T1034 Bliley Elecinic Co., int. Etie, Pa.
Tiodt Boston Gear ¥oiks Div, of Murray Ca,

ol Texas Quincy, Mass.
71214 Bud Radig, Inc, Willoughty, Ohin
N9 Cambndge Thermionics Corp,  Cambiidge, Mass.
71286 Camloc Fastemer Cerp. Patsmus, N, J,
1313 Cardwell Condenser Corp.
Limdoshurst L. 1., N.Y.
TI400 Bussmann Mig. Div, of McGeaw-Edisan Co.
St Lowis, e
JM3E Chicagn Coné i Comy. Chicago, HI.
Mg Cand, spring Co., lue. Pico-Rivers, Calif.
71450 CT3S Catp. Elkhart, ind,
TI46E ITT Canraow Elecinit fae. Las Angeles, Calil.
11470 Cirenma, Div. Aeravoa Corp. Burbank, Calil.
71481 C.P. Clate & Co, Chi , HIL
HE90 Centralab Div, of Giche Umivn Ing.
Milwaskee, Wis.
V1§16 Commerciat Piastics Co, Chizaga, IIE,
TI200 Comish Wire Ge., The New York, H. Y,
71707 Golo Cail Ca,, lac, Providence, R. 1

i AL

Code
Na.

T
T1T8S

PRkt
12136
72619
T2656

12699
12265
12825
14
12962
12954
T
13081
110
73138

73293

13445
13508
13559
11588
73682

n
PELLE]
73193
IELL)
LELEE]
73903
857
TA276
J4455
T4l
hL] 11

74970
15042
15261
51
75002
15618
75314
76005
%2e
s

TR
T6493
4530

TEE4S
78203
Jise
TT0Ee

ars
n

Tis?
i

TR0
TI638

17764
71989
pLIE L

mn
PLE 5
s
Han
16452
16471
TAae
T481
553
2790

Morfocturer Address

Chicags Miiatpre Lamp Works Chicage, lI.
Cinch Wi, Co., Howaid B. Jonas Div.

Chicage, IN,
Midland, Mich.

Dow Cotniag Corp.

Electra Motive Mip. Go., hac, Willimantic, Gonn.
Dialight Corp. Odocklyn, N Y.
indiana Geaetal Codp,, Eleciranics Div.

Keashy, .4,
General Instremeni Corp., Cup. Div. N n.J
Drake MIg. Co, Harwaod He m,
Hugh H. Eby ac. Fueladelphia, Pa.
Gudeman Co. Chicago, 1L
Elaslit Slop Nal Corp. Union, M.},

Roberl K, Hrdiey Co. Leos Angeins, Calil,
£lie Technological Prodects, Inc. Etie, Pa,
Hansee Wig. Co., Inc. Princeton, ind.
H. M. Harper Co. Chicaga, Ifl,
Helipot Qiv. of Bechmam a5l , (nc.

Fulterion, Calil.

Hughes Prodwcts Divisien of Hughes .
Rircialt Co. ewpart Besch, Calil.
Amperex Eigct Co. Hickyville, L.I._ .Y

Bradiey Semiconductor Cetp.  New Haven, Conn.
Caihing Electiic, Inc. Hartlord, Conn.
Cirzle F Mlg. Ca, Teeatan, N. 1.
Gearge K. Gavralt Ca., Div. MSL

Indusitios Ime. Philudeiphia, P

Federal Sceew Producis Inc. Chicago, It
Fischer Special Mfg. Co. Cincinnali, Onia
General indusinas Co., The Elyria, Dhio
Goshen Stamping & Teo) Lo, Goshes, [nd,
JF0 Electrorics Lorp. Brooklyn, N. Y.

San Jose, CMil.
Ridgeliald, N, 1.
Neptune, N.J.
L H. Winns, and 3ons Winchester, Mass.
Indusirial Comndenser Corp. Chicage, 1.
E.F. Products Division of Amphenal-Berg
Eleclionics Corp, Dansury, Conn.
E.F. Jokason Co. Waseca, Mian.
tntaenatianal Resisisnce Go. Philadeiphis, Pa.

Jennings Radio W'y, Comp.
Groow-Fir Corp.
Signalite Inc.

Keystane Carhon Co., Inc. §1. Marys, Pa,
CTS Kaighis Inc. Sandwich, II.
Kuika Eigcliic Corperation Mi. Vatnen, H. Y.
Lang Electiic Mig. Co. _Chicage, NI
Litllsfuse, inc. Das Plaines, il
Ladd Mig. Co. Erie, Pa.
C.¥. Marwade| San Frascisca, Cabif.
General Instrument Corp., Wicamald Division
Newzh, k. J,
Jam#s Millen Mfg. Ca., Malden, Mass.

J.¥. Miller Ca, Los Angetes, Calif,
Cinch-Monadnock, Div. of Unites Carr
Fastene: Carp. San Leandro, Calil.
Mueller Electric Co, Cleveland, Qnis
NaLional Uniok Wewark, H.J.
Ok Manylaclyring Co. Crystat Lake, I,
The Bendix Cuotp., Eiechiodynamics Div.
N. Hollywosd, Calif,
Pacilic Melals Co. Saw Feapcisca, Calil.
Phanosinan Instrumest and Eleclranic Ca.
Souin Pasadens, Caiil,
Philad#iphia Sleel and Wize Comp,
Philadelphia, Pa.
American matking 2 Foundry Co. Pollet
& Brumfied Div, Princetan, lad,
TRY Elecirenic Composents Div.  Camden, N.J.
General Instrament Cotp. , Rectifinr Div,
Brooklyn, H. Y.
Resistance Praducis To, Harrishyrg, P2,
Rubbercrall Cosp. of Cakt. Tomance, Calll.
Shakeproed Division of Idinois Tool Yorks
£

Sigma Se. Brainiree, Mass.
Signel Indicaisr Carp, New York, N_Y.
Struthers-Dunn Inc. Pitmen, H. ).

Saecéality Leathat Prod. Cu.
Thompson-Bremer L Ca.
Tilley WFg. Ca.

Stackpote Carbox Lo,
Slandaid Thamson Corp.
Tinnetman Pradutls, Inc.
Transiormer Engineera

Newatk, N.J.
n

N
51 Marys, Pa.
Waliham, Mas:.
Cleveland, Ohio

3an Gabriel, Calil.

Model 209A

Mo.  ilaniociwrer Addrexs
M7 Uciabte Ca Newtoaville, Mass.
79136 Waides 8eF lAC_ Long Islaad Cily, N, Y.
79147 Veeder Renol, Juc, Hartford, Cosn.
19251 Wence Mig. Ceo Chicagy, 1N,
19727 Goolineatai-Wirt Electronics Corp.

Philadelphia, Pa.
79363 Zierick NIp. Cormp. New Rochelle, N.Y.
0031 Wepeo D on of Sesaions Cleck Ca.

Meltistews, N, ],
B0[Z0 Schaitzer Alloy Preducts Co. Elizal Al
BOI31 Electronic ladestiises Assaciation, Any Srond

w;

w3
ma
60294
60411

LIE Y
10599
10583
BOFA0
A0k}
41030
§L073
1095
A3

| JE1L]
LI3LE]
Bi5d1
LIL LY

12042
ERLEH

b2ls
K214

02170

n2204
LEL]

16
2389
32647

82768
22846
Lk EH
82893
43004
1052
308

EaL2s

Bi48
BIIsE
EEFL!]
31313
LEEFL]
£3310
31132
E3205
B3501

1594
123100}

[ETEN
L]
83842
i
I
il
M0
EHEH]
LEIH ]
(120

Tube menling E?A Standards-Wushingpton, OC,
Usimaz Switeh, Div. Maxen Etecttenic2 Corp,
¥ ghesd, Comn.
Hew York, K.Y,
Chicago, I,
Riverside, Colil.

Umited Transtormar Corp.
Oxferd Electric Corp.
Boums Ing,

Acie Div. of Rebarishaw Contiols Go,
Columbus, Ohia

At $tar Products lac,
Avery Labal Co.
Hammariund Cs., Inc,
Stevens, Amold, Co., fae.

Mars Hill, k.G,
Boslon, Maxs,

Dimto Gray Co, Duaylon,

[ntermationsd Insiremenls jnc, Grange, Co

Grayhill Co. La6

Triad Translormer Corp. Yenice,

Winchester Elec. Div, Litlan Ind., Inc.
Qakville,

Hilitary Sgecilication [

Isleinalignal Rectitizs Com. El Segwado,
Aitpaz Electronics, Inc, Cambridp
Bary Controls, Div. Barry Weight Corp.
Watariows, Masa,

Shokin, Nl

Caater Precision Electric Ca.
Sperfi Faraday Inc., Cipper Hewitt

Eleclrie Div, Hobohen, A, ).
Elsctric Requistar Corp, Norwalk, Cal
jellers Electianics Divisian of Speer

Carbon Co, D Bois, Pu,
Fairchild Gamers & sk, Corp. Space & Dalunss
Sysiea Div, Paramuas, M. J.
Maguire tndysiries, e, Brosnwich, Comn.
Sylvania Elsctric Prod, |ac,

Eleciranic Tube Division Empariym, P1.
Asltan Carp. Enst Newarh, Hwrisan, R, 1,
Swilcheratl, Ing. Chicago, HI.
Melals L Coaleais Jac. Spascur Prodecis

Atliebarn, Mass.

N

Philhips-Advance Conticl Ce.
Research Prodects Corp. Madiss
Rotean Wiy, Ca,, Ing, Wand . Y,
Veclor Eleclronic to. Glendais, Calil.
Hatlwall Corp. Les Angules, CulH.
Caur Fastener Co, Cambridge, Mast,
New Hawpshire Ball Baatisg, Ing,
Paterbaraupk, 4. H,
Gentral Instrumeni Corp, , Capacitor Dly,
Darlinglew, 3.C.
Loz Angeins, Calll
Springlio, .1,
Rod Bank, N.J.

ITT Wite axd Cable Div.
Yictory Enp. Cop,
Bendic Corp., Red Bank DOiv,
Hattbeell Corp.
Rasan inc,
Smith, Herman H., Inc.
Tech Labs
Cewliral Sciew Co.
Gavitt Wire and Cable Ca.
Div. o Ametace Cap. Broskileld, Masy,
Burrawghs Corp. Elmciromic Tube Div
P
Usioa Cartide Corp. Cossemur Prod. Dly,
Mew Yoru, M. ¥,
Huntingtan, Ind.
Festus, Mo,
N

v's Park, N. L
Chicaga, IH.

, %0,

Hode) Eag. and Mig_, Iac,
Loyd Scrygps Co.
Asnomauhical last. & Radin Ca.
Atcg Electeonics Inc,

A4, Glesemer Ca., bac,  tan Fraacisc
TRE Capacilor Dir,
Larkes Tuiziam, Inc.
Hoonlon Moldiag Company
A.B. Bays Co.

R.N. Bracamosie & Co.

$sa Fraacisce, Calil,

Frow: F3C. Wandbook Supplemenls

F




CODE LIST OF MANUFACTURERS (Continued)

~
Model 205A
Cade
Mo, Monulocturer Adbdresa
15660 Koiled Kerds, Inc. Hamden, Comn.
25911 Seamless Rubber Co. Chicape, 1H.
§E174 Falnir Bearing Co. Los Angeles, Calif,
#5197 Clilloa Precision Products Co., e,
Cliften Heighis, Pa.
B657% Precision Rubbe:s Products Carp, Daylon, Ohie
NEEB4  Radio Cop. of America, Elschienic
Comg. & Devices Div. Harrisen, N.J.
15923 Seastiom Mg, Ce. Glani . Calil,
BI04 Marco Industiins Anabern, Calil,
§7256 Philce Corperation {Lansdale Division)
Lansdale, P,
07473 Westom Fibious Glass Praducls Co.
San Francisce, Gail.
B7664 Van Waiers L Rogers (ac. San Fraacisco, Gall,
47930 Tower Mfg. Corp. Providarcy, R, 1,
Jelae Cutler-Hammer, Inc. Lincolw, .
BBZZ0 Gould-Kational Batleries, Inc. 5t Paal,
36590 Generzl Mills, (nc, B .
33231 Graybar Electiic Co. 1] , Calil.
43471 G.E. Distribuling Carg, Schesectady, M. Y.
B3665 Unitad Tiansformes Co. Chicapn, 1Il.
8003% United Shoe Machinery Cerp, Baverly, Mass,
46179 U$ Rubber Co., Consemet Ind. & Plaslics
Prod. Div. Passaic, N.J.
90970 Bearing Eapinesring Co. San Francisce, Cail
81146 ITT Cannen Elect, [nc., Sabem Div. Salem, Maxs,
11260 Connar Spting Nig, Co, Sap Francisco, Ganlf.
91345 Niller Dial & Namoplate Co. El Monle, Calid,
410 Radis Materials Ce, Chicage, I1l.
1506 Avgal lac. Altlabere, Mass,
81637 Dale Eiectronics, inc, Columbus, Nebr,
#1662 Elea Corp. Willaw Giova, Pa.
91737 Greaar ffp. Co., Ine. Wakefieid, Hass
41827 K F Development Co. Rudwook City, Calif.
Y1986 Maito Wfg. Co., inc. Chicago, ill,
91423 Honeywsll Inc., Micio Swilch Div.

Fiespodt, Il4.
¥13%1 Makm-Bros. Spring Ca. Qakland, Caiil,
9210 Tru-Connector Corp., Peabody, Mass.
92357 Elgant Dplical Co. iac. Rochester, N Y,
92607 Tentolite Insulaled Wira Ca_, Inc.

Tateylown, N.¥,
92707 IMC Magnetics Corp,  Wesbury Loag |3laad, .Y,
97966 Hudson Lamp Co. Keamey, N, ],

N
1336

Sylvania EJeciric Prod. Inc,
Semiconduciar Div.
Rebbins B Myers Inc.

Yobuen, Mass.
Patisades Park, N. ).

Code
Ha.

wn

$i632
i
Hip
LLILE)
4144

LAREL]

94154
LIS H

LLFEe
LLER]
#4315
4582

44596
95023

LEFED
15238
5216
95263
LLY ]
LNl
35
35566
95712
95984
95807
98067
36094
96256
L1yl
a0

#6310
36341
36501
86733

96081
92464
7539
787y
98

Monutoctner Mdress

Stemca Caatrels, Div, o Essex Wire Cocp.
Massfield, Ohio
Calver City, G
Livingsten, H. ),

Walers Mg, Co.
G.¥. Conliplz

Gencral Cable Corp. Bayosnn, N_).
Phelps Dodge Yenkers, N_Y.
Raythena Cu., g, Div,, d,

Comp. Operalions Quincy, Mass.

Scisnlitic Elacironics Predecls, luc.

Loveland, Cala.

Wagne: Esect. Corp., Twag-3o0l Div. Newark,

Curlis ght Cerp. Electromics Div.

Easl Patarson, W_J.
Chester, Pa.
Bellwoad, NI

Brooklya, A. T,

Sosly Chuster Carp.

Wire Cloth Prodwcts, Iec.

Automalic Melal Products Co.

Worcestar Pressed Alu m Corp.
Worcester, Mass.

Magoecrafl Etaclric Co. Chicage, ili,

Geotge A. Philbrick Researchars, Wac.

Bosten, Masi.
Allirs Producis Carp., «  Danis, Fla.
Conti £ tor Cary, Wowdside, N, Y,
tencrali Mig. Ca_, Lang ks [ ]
National Coil Ca, i

Vilranon, Inc. .
Gordos Coip, Bioumli¢ld, N.J.
Wethode Wiy - Relling Meadows, IN,
Atrold Engine Co. Warengo, b,
Dage Electric Co:, Int. .
Siemon Wi, Bo,
Weckesier Ca.
Wicrowave Assoc., W
Hi-Q Div, of Asrovex C
Thordaisoa-keissear Inc.
Sola Manufacturing Co. Los Angeies, Calll.
Mictoswiich, Div. ol Misn. =Henaywall

Freeporl, (Il

Chicage, NI
Burlington, Mazs,

Dakiand, Calll.

Carlton Sceew Co.
Microwave Associatas, |me,
Excet Transiotmer Co.
5an Fermaado Elect. Mig. Co.
San Fapande, Cald.

Taomson Ind. |ac. Losg Is,, N. Y.
dustiial Retaining Ring Cu. Irvingtom, N.J.
Aulomatic L Precizioa WIE. Englewond, N, ).
Rean Resistor Corg. Yonkers, M. ¥,
Litlen Systen lnc., Adlar-Restréx

Czmmun. Div, New Rachelle, E.¥.

Nl
15153
u

wn
LR
b1
sl
LLEEH

urn

ezl
suan

93108
891))
98371
59515
89707

95809
kLLEL]
99918
LEERL]
$9942

19957

Appendix A

amuiacser Adires

R-Teacls, Ing, Jwmaisa, NV,
Rubber Tack, Inc. Garduna, Caiit.
Hewlelt-Packard Co. , Meseley Div,

p

Wicredeot, e, .
Sealectio Carp. ']
Zure Wig. Co.
Ele Inc. Cleveland, Ohin
General HiHs lac., Elsciresics Div.
Wisnunpelis, Kian.
Puece Div. of Hewlali-Packard Co.
Fulo Allo, Cahi.

Norlh Hills Elecltiesics, lac. Glon Cove, B_Y.
wnal El "

Comp.

Burbank, Calld,
Colembia Techaical Corp. Kow Yark, M. Y.
Valian Assaciates Palo Allo, .

Atlee Carp. Winckaster, Masa.
Warshall Ind., Capatitar Div. Kenavip, Calll,
Conlrol Switch Divisign, Couirgls Co.
of America £1 Seguade, Cakil
Dalevan Eleciresics Carp. East Awrora, W. Y.
Wilce Carporation I spolis, sd.
Branzen Carp, any, N.J,
Reaiandt, Ing. Boslon, Mass.
Hoflman Electronics Corp.
Semicondecior Div. E1 Monte, Catil,
Technology Instiumenl Corp. af Callf,
Nowbery Park, Cabhil,

THE FOLLOWING HP VENDORS HAVE WO NUMBER
ASSIGNED N THE LATEST SUPPLERENT TO THE

FEDERAL SUPPLY COQE FOR MANUFACTURERS
HANDBOOK.
DOOOF  Maico Tool and Din Lot Angelet, Galll.
H000Z  Wiliow Leathar Producls Cadp. . NS
o0oAR  ETA England
Q00BB  Precisten Inxirument Compenenls Co.
Van Muyy, Calil

(HICS Hewlotl-Packard Co., Colerade Springs

Galorado §pri Calormda
00OwMM  Rubbet Eng. & Davelopws rd, Callf.
OBONN A “N" D Wig. Lo. San Joxa, Calif,
00009 Coollina Dasland, Caill,
QoawY  Calilomis Easders Lab, Swrlington, Calil,
¢O0YY 5. K. Smith Lo Leos Asgeles, Calll.

SUPPLEMENTAL CODE LIST OF MANUFACTURERS

Code
Nao.

Manufacturer

00327 Welwyn International Inc.

n0013-47
Revised: Apul, 1968

Address

Westlake, Ohio

Frem: F3C. Hasgboek Jupplensain

3



Appendix B

UNITED STATES

ALABAMA

P.0. Box 4207

2003 Byrd Spring Road 5.W.
Hunitville 358027

Tel: {205} 3814591

TWX: B10-726-2204

ARIZOMNA

3009 North Scoltzdais Road
Scattsdale B5251

Tel: {60Z] 945-7601

TWX: 510-950-1782

E737 East Brosdway
Tucyes B5715

Tel: (602) 2982313
TWX 910-952-1162

CALIFORNIA

1430 East Qrangethorpe Ave.
Fuflarien 92631

Tal: (714) 870-1000

3939 Lankershim Boulevard
Narth Hellywosd 91
Tek {213) 8771292
TWi: 516-49%-2170

1141 Embarcadero Road
Pals Aito 94303

Tei: (415} 327-6500
TWX: 910-373-1280

2770 Walt Ave,

Sacramenta 95825
Tel: (916] 482.1453
TWX: 910-367-2092

1055 Shaftar Strewt
§2a Dlege 2106

Tel: (714) 2238103
TWX: 910-335-2000

COLORADD

7965 East Prantice
Emglewend 20110
Tel: (303) 771-345%
TWX: 810-835-070%

CONNECTICUT
508 Tolland Street
East Hartierd 0S100
Tel: {203) 280.6384
TWK: 710-425-M416

111 Edst Avenud
Nermalk 35051

Tel: (203} 853.1251
TWX: 710-456-3750

DELAWARE

3541 Kennetl Fike
Wilmington 213307

Tel: (302) 6558161
TWX: §10-666-2214

FLORIGA

P.O. Bax 24210

2806 W. Gakland Park Biwd.
FL. Lauderdale 13307

Tal: (305; 721-2020

TWX: 510-955-409%

P.0. Box 20087

Rerndon Statlon 32314
621 Commcnweaith Avenue
Arlansw

Tuh (305) BA1-3970

TWX: 310-850-0113

P.0. Box 812

Madelra Bucn 33708
410 250th Avenie

11, Fatersberg

Tk (813} 391-0211
TWX: B10-863-0366

GEORGIA

P.0. Box 28234

450 Intersiaie North
Atfawia W32

Tel: (404} 436-6181
TWX: B10-766-4850

ILLINOIS

5300 Haward Strest
Skehiy GOOTE

Tai: {312) 8770400
TWK: 910-223-3613

INDIANA
M9 Meadows Drive

Tul: {317) 548-4091
TWX: 510-341-3253

SALES & SERVICE OFFICES

LOHUISIANA

P.0, Box 258

942 Willlams Boujevard
TO067

Tal: (50d) 72]-6201
TWK: 8159555524

MARYLAND

6707 Whilestane Aoad
Bslfimurs 21207

Tel: {301) S44-5400
TWX: 710-862-0950

P.0. Box 1648

2 Choke Cherry Read
Ruekvilla 20850
Tek: (301) 948-6370
TWX: 710-825-9634

MASSACHUSETTS
12 Hartwl| An.

tee
1' i 617) wl uaso
TWK: 710-326-6904

MICHIGAN

24315 Northwastern Highway
Seuthfield 28075

Tel: (313] 353-9100

TWA. B1D-224-4982

MINNESOTA

2455 University Avenue
$t. Paur 55114

Tel: {612} 645-8481
TWX: 910-563-1734

MISSOURI
11£31 Colvrado Ave.
Kancas Cliy 64137
Tei: (£15) 7531-3000
TWX: 910-771-2087

2812 South Brentwaosd Blwd.
5t. Lacit €344

Tal: (314} 362-5000

TWX; 310-783-1670

NEW JERSEY

W. 120 Cantury Road
Paramus 07642

Teh (201) 265-5000
Twk: 710-990-4951

1080 H. Kings Higaway
HITY QB34

Tet: (B09) 867-4000

TWK: 710-092-4545

NEW MEXICO
P.0 Box 3366
Station C

6501 Lomas Aoulevard W.E.
Ab e 37108

Tel: -3713
TvX: 910-90%-1665

136 Wyalt Drive
Creces

Las 33041
Tol: (505) 526-2485
TWX: 910-983-0550
NEW YORK

1702 Central Avenue
Albaay 12205

Tel: (S18) BES-B4E2
TWE: 7i0-241-8270

121 Compville Road
Enaicstt 13750

Tel: {507) 754-0050
TWX: 510-25Z-0d%0

Washingtan Strect
pxin 12601
Tei: (914) 454-7330
TWX: 510-248-0012
39 Saginaw Dilve

Rechesisr 14623

Tel: {716) 473-5500
TWX: 510-253.5081

1025 Northern Bovlevard
Nsgiyn, Long lsland 11576
Tel: (516} BSY.B400

TWX: 518-223-0813

5858 East Molloy Road
Syracuse 13211

Tel: (31%5) 454-2406
TWX: T10-541-0482

NORTH CAROLINA
F.0. Hor 5188

1923 North Main Street
Hirh Polat 27262

Tel: (910) A25-8101
TWX: 510-926-1516

OHID

75575 Center Ridge Road
Chrvaland 441

Tel: (216) £I5-D300

TWX: 610-427-9129

MB0 South Dixla Drive
45429

Tel: {513) 298-0351
TWX: 310-455-192%

1120 Murze Road
Calumbar 43229
Tel: {614} 345-1300

ORLAHOMA

2819 United Founders Boulavard
Oklahama city F3112

Tel: (405} B4A-2801

TWK: §10-830-GB62

OREGON

Wasthlils Mal!, Suite 158

4475 S.W. Scholls Ferry Road
Partiang 97225

Tel: (503) 292-9171

TWX: §10-464-5103

PEMNSYLVANIA

2500 Mos= Side Boulevard
Manroevitle 15348

Tel: 1412} 271-0724

TWY: 710-797-3650

1021 Bth Avenue

King of Prussia Industrial Park
King of Prussis 194

Tel: (215) 2657000

TWX: 510-660-2670

RHODE ISLAND
B71 Waterman Ave.
East Pravidence 02914
Tel: [401) 434.5535
TWX: 710-381-.7573

P.D. Box 1270
201 E. arapzho Ra.
Richardsan 75080
Tol: {214) 2316101
TWK: 210-867-4723

Model 209A

P.0. Box 22313
6300 Wastpark Drive
Suite 100

Heustsn 77027

Tei: (713) 781-6000
TWX: 310-881-284%

231 Ally Milchall Road
Saa Anisnis 78226
Tak: {512) 434-4171
TWX: 9£0-871-1170

UTAH

2890 South Main Street
Sait Laks Tly B411S
Tui: (a01) 437-0715
TWK: 910-925.5601

VERMONT

P.0. Box 2287

Hennedy Driva

Sarth Barlingten 05401
Tel: (302) 658-4455
Twx: 716-858-4712

YIRGINIA

P.0. Box 65i4
2111 Spancar Road
Richmand 23230
Tel: (703} 282-545]
TWi: 710.956-0157

WASHINGTON
433-108th H.E.
Bll#vee 36004
Tel: {206} 434-3971
THX: 910-443-2203

*WEST YIRGINIA
Ctarleston
Tel: (304) 7681232

FOR L. S. AREAS NOT
LISTED:

Contact tae regicnal cftice nesr-
est you: Allanfa, Gaer .
Noith Hollywaed, Califoenla . ..
Pargmus. New Jersey . . . Shakie,
tlinois.  Their complate  ad-
dresses are lisled above,

*Service Oniy

CANADA

ALBERTA

Hewletl-Packard (Canada) Ltd.
11745 Jaspar Ava.

Edmoatan

Tel: {403) 4B2-3561

TWX: 610-831-2411

BRITISH COLUMBLA

Hewletl-Packare (Ganada} Lid.

1037 West Brascway
¥amcowrar 12

Teh (504) 731-5301
TWE: 610-912-5055

MANITOBA

Hrwlctt-Packasd {Canada) Lid.
511 Bradiord Ct.

St Lalwix

Tel: (204) 785-7581

TWK: §10-671-0531

NOYA SCOTIA
Hewleil-Packasd (Canada) 1td.
2745 Dulch Yillage Rd.

Suite 203

Halifax

Tek: {902) 455-0511

TWX: 610-271-4482

ONTARIO

Hewlett-Packard (Canada) Ltd.
BAD Lady Ellan Place

Qttawa J
T 513} 722-4223
THX: 510-562-1352

Hewlett-Packard (Canadar Lid.
50 Galxy Biwd.

Ruxdabe

Tel: (416) 677-9611

TWE: 6104924245

QUEBEC

Hewlett-Packard (Cansds) Ltd.
275 Hymus Baulevard

FPuiets Claire

Tel: (514} 6974232

TWX: 615-422-3022

Telex: 01-20807

FOR CANADIAN AREAL NOT
LISTED:

Contect Hewlelt-Fackard (Can-
adk) Ud. in Pointe Clairg, a1
ihe compolete address listed
aBove.

CENTRAL AND

ARGENTINA

Hawlatt-Pachard Argentina
S.ALel

Lavalie 1171 - 3"

Nidwes Alres

350435 35-0627, 350401

C:hi( Hawpncnu{:

BRAZIL

Hewiett-Fachard Do Brasi
e Lida

Fua Caronel: Dacar Parta, 591
$a0 Pauln - 8, SP

Tel: ZBE-7111

Cable: HEWPACK Sao Pauln

Htwlm Pachard Do Srasil
leg. Lida,
Avenida Franklin Rocsevelt 84
qrupo 203

Riw d¢ lansirs, 2C-39, 6B

Ter: 2329733

Cable: HEWPACK Rio de laaeiro

B

SOUTH AMERICA

CHILE
Hicior Calcagnl ¥ Gla, Lida,
Bustés, 1932-3er Piza
Casiily 13942

Santiage

TH: 423%

Cable: Calcagd Santiage

COLOMBIA

Instrumentacion

Henrik A. Langebaak & Winr
Lida.

Carrerz 7 No. 48-59

Apariado Aereo 6247

Bagata, | D.E.

Tal: 45-78-06, 45-55-4b

Cablé: AARIS Bagota

Teien: Dad-400

COSTA RICA

Lic. Affreda Gallegox Curd)sn
Apartade 3243

Sam Josi

Tel: 21-86-11

Cable: CALCUR San Josd

ECUADOR JAMAICA
L de Radi la Ceneral Ei Services,
Cale Guayaquil 1248 L.
Poil Office Box 1139 27 Dynrobin Ave.
Kingstan
Tai: 124% Tel: 42657
Cable: HORYATH Quita Cable: GENSERY
EL SALVADOR MEXICO
Elactréniea Hewlett-Packard Mualeana, S.A
Apartado Pastal 1589 da C.¥.
21 Avenida Norte 1132 Maras 133
S Salvader Col. del Yalle
Tek 2574-50 Meyico 12, D.F.
Cabls: ELECTRONICA Tel: 5-75-45-48
Sn Salvadar
MNICARAGUA

GUATEMALA

Olander Associates Latin America
Apartado Pesial 1226

Ruta 4, 6-53, Zona 4

Ematemala Elty

Tel: 63958

Cable: GULALA Guatemals Clty

Roberto Terdn G.
Aparlado Postal 684
T-rln

Iun
Tel: 3451‘ 3452
Cable: ROTERAN Managuid

PANAMA
Elecirénlea Balboa, .4,
P.Q. Boz 4329
Ave, Masuel Espinosa Na. 13-50
8idg. Alina
Parama Gity
: 30833
ELECTRON Panama Chy

PERU

Fernando Exeta B.

Avenidd Pelit Thouary 4719
Miratlores

Casltia 2061

Tl 45-2335
Cable: FEPERU Li:

PUERTO RICO

San Juan Elecironies, nc.
P.0. Box 5157

Ponce de Lean 154

Pda. 3-Fta. de Tigrm

San Juan 00906

Tel: {09) 725-3342

Cable: SATRONICS San Juan
Telpi: SATRON 3450 332

URLIGUAY

Pablo Ferrando S.A.
Comercial & industrial
Avenida lzlia 2877
Casllla de Corres 370
Mantevides

Yel: 40-1102

Cable: RADIUM Mentavides

VENEZUELA
Hewlett-Packard Ds venerusta

CA,

Apartado 50933

Caracas

Tel: 71.B8,05, 71.88.59, T1.99.30
Cable: HEWPALK Caracas

FOR AREAS MOT LISTED,
CONTACT:
Huwigtt-Packard
INTERCONTINENTAL
3200 Hillview Ave,
Pals Ao, Cailfornia 94304
Tel: {415} 326-7000 -
TWL: 910-37)-1267
Cable: HEWPACK Falo Alta
Telex: 033-8451

E 4/70




Appendix C Model 2094
Model 209A
Sine/Square Oscillator
Manual Serial Prefixed: 818-
This manual béckdating sheet makes this manual applicable to earlier instruments.
Instrument-component values that differ from those in the manual, yet are not listed in
the backdating sheet, should be replaced using the part number given in the manual. ~
| nstrument Sertal Prefix Make Manual Changes Instrument Serial Prefix Make Manual Changes
818-00800 and below No.1
81800950 and below No.1,2
818-01876 and below Ne.1,2,3

CHANGE NO.1 (81800800 and below)
Table 6-1: Delete A1C30*.
Figure 7-1: Delete A1C30™.

CHANGE NO.2 (81840950 and below)
Table 6-1:
Change A1CR6 to “Diode: silicon™ -hp- Part No.1902-0041.
Change A1R43 to “R: fxd, 18 kilohms™ -hp- Part No. 0684-1831.
Figure 7-1:
Show A1CRS as a conventional diode.
Change the value of A1R43 to 18 kilohms.
NOTE (818-01776 and below)
Replacement of ALCR12 i
Tunnel diode {(-hp- Part No. 1912-0009) is the replacement part for hp-
Part No. 19120026. The ANODE and CATHODE connections of the new
diode are reversed with respect to the discontinued diode (see below

figure).

' ANDDE—-D:]— CATHODE ANODEﬂ— CATHODE

o————— 0T PC BOARD— =8

NEW DIODE DISCONTINUED DIODE
(-hp- Part No. 1912-0009} (-hp- Part No. 1912-0026)
Case Marked 1N3712GE Case Marked TD712GE

The replacement diode should be placed in the circuit with the case
{CATHODE) away from the dot on the Al printed circuit board.

C-1




CHANGE NO.3 (81801876 and below)
Tabie 6-1, page 6-5:

Change Part No. of A2 Power Supply Assembly to 00209-66502.

Change Part No. of J1 Connector to {1251-0148)
Page 6-6, Table 6-1 (Miscellaneous).

Change Part No. of power cord set to 8120-0078.
Figure 7-2:

Change component location diagram as shown below:




{7 MARUAL CHANGES

MODEL 2094
SINE-SQUARE OSCILLATOR

Manual Serials Prefixed: 818~
-hp- Part No. 00209-90002

P New or revised item

Instrument Serial Numher Make Manual Changes Instrumenlt Serinl Number Make Manual Changes

971-02327 & above #1

ALL #2

971-02427 & above #1, 2, 3

1045-02727 & above #1 thru 4

CHANGE #1
Table 6-1:
Change A2C1 and A2C2 to C: fxd 100 uF 50 V, -hp- Part No. 0180-1819.
Figure 7-2:
Change the value of A2C1 and A2C2 to 100 L F.

CHANGE #2
Table 1-1 {SPECIFICATIONS):
Under OUTPUT CHARACTERISTICS change wording as indicated -~

SINE WAVE

OUTPUT VOLTAGE: 5 V rms (40 mW) into 600 ohms; 10 V open
circuit. Instrument can be floated up to £500 V peak between
power line ground ( = ) and chassis ground (-7 ), or between
power line ground and sine wave output )

CAUTION

Ground strap at rear of instrument
must -be disconnected.

SQUARE WAVE

OUTPUT VOLTAGE: 20 V p-p open circuit symmetrical about 0 V.
Instrument can be floated up to £500 V peak between power line
ground ( = ) and chassis ground {/77), or between power line ground

and square wave output .
' CAUTION

Ground strap at rear of instrument C"3
must be disconnected. '
Supplement A for 00209-90002

23 December 1970




ZD0DG-60Z00

N NI J3LNIYd

' LIATMIH

d

—

i

.

ayvyovd




Gl

9B|IRT9A
LSO
—R&0—
—
RS59

| | mih i
m .TUud. [tr) |_ o F
i F =l
jol;
lllllllll m
- | o f
—b20— I "%
—otH— | Eld= i
| —g20— | Ly . Mo
W@ | T
S | | 0
| | 8 f
! —geu— | m=o
|1 —blgo— | E X
@ 5 —en— | |11
T 0 —0SH—
e @ —awy— | —uo— eI
i -—nLygd— | @
—ebu— | B —62H— —
—IGH~—~— Sl —i0— —6H—
—€do— _giy— | —i1za— —82d— |1 A
—£20- —220- | =—4i2d— —phy— teal
| —ido— —92s— |{I1xl

A

o |—fsu— T —cpu— —ggy— |-
o ll.l..!.l.llln_hlmﬂl — 6%y~ — 843 — "lln
° own— —2bH— —w85— [Zle |swig
| a —ogH— —9un— [i&]
@~ oLt —285— il o [Arz-
" @lm_mul 1ovmlw° mewH izle |mz+
—BldI— —ibd—g i e
[ 1 @ —122— |m_u.. . eu— [|--|e ooV
w3 —694— = —2lo— e —ied—
L& —2l50—~ — iy v —
—T | | (§) zee— he— @) —ow-
-yt —goy—  —0jud— —s—
—_—i— @ —99d — —BHD— — g5 — o~
—E9H— ~bgd— —GCEu— @ 2
Y — —iid— —8&ID— —Ly— v m
—28u— .@ 920 —— _ER8 812 8
::::::::: m
-]
LU &
—NMmYT OO~ oq0 &

FEST
TEST

GRD
21V
-2V

Al
0. 00209-6650I

REV D

hp Part N



L.}

Ln!

[ B vo—

= L

NOTES

1. TO OPERATE THE INSTRUMENT WITH

THE CHASSIS SHIELD OFF, A SHORT
JUMPER MUST BE CONNECTED
BETWEEN THE CHASSIS SECTION ON
WHICH THE TUNING CAPACITOR IS
MOUNTED AND THE SHEET METAL
TAB JUST BELOW IT.

.DC VOLTAGES SHOWN WERE

MEASURED WITH AGC ADJUST R24
FULLY CCW (OSCILLATOR DISABLED)
AND FREQUENCY RANGE SET TO
X10K. )

. SWITCH 51 IS SHOWN IN X2 POSITION.

IN THE TABLE BELOW, DOTS DENOTE

CAPACITORS IN USE.
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