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Model 204C

DESCRIPTION

The HP 204C is a small, lightweight capacitive-tuned
oscillator. Interchangeable power packs, line, rechargeable
batteries or mercury batteries make this instrument ideal
for both field and laboratory use. Internal heat generation
and temperature coefficient is small resulting in unusually
low drift. Stable, accurate signals which can be synchroniz-
ed with an external source are instantly available over a
frequency range from 5 Hz to 1.2 MHz. Distortion can be
minimized at low frequencies by a rear panel Low Distor-
tion Mode switch; however, settling time with a rapid
frequency change is increased.

Balanced and floating output can drive loads up to 500 V
off ground. Excellent frequency stability, flatness and low
distortion assures accurate signals. Low impedance output
circuits effectively isolate the oscillator stage to minimize
effects of load changes.

The modular cabinet allows easy access to the instrument
and makes an attractive practical unit for both field or
bench use.

HP 204C.max



iz MANUAL CHANGES

MODEL 204C
OSCILLATOR

Manual Serial Prefixed: 808-

> New or revised item ~hp- Part.No. 00204-90000

Instrument Serial Number Make Manual Changes Instrument Serial Number Make Munual Changes

ALL ERRATA

808-00201 and abov CHANGE #1
808-00501 and above CHANGE #1, #2

ERRATA

= Specifications:
Replace the distortion specification figure on the data sheet with the
following figure:

Distortion:
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Manual Changes Model 204C ~ Page 2

ERRATA (Cont'd):
: B Page 3-1:
Add the following NOTE after paragraph 3-12:

NOTE

The Model 204C can be synchronized to any
significant harmonic of an external signal. However,
if a non-sinusoidal waveform is used to synchronize
the Model 204C, some portion of the external svnc
signal will be fed to the output. This small signa!
will appear as distortion. The amount of this exter-
nal distortion will be directly proportional to the
amplitude of the sync signal. For a non-sinusocidal
sync input of 2 Volts peak-to-peak, the distortion
will be down about -45dB for frequencies which are
normally down -60dB.

Page 3-5:
Add the following sentence to the second CAU ION:
"DO NOT CHARGE AT THE FAST RATE FOR MORE
THAN 15 HOURS. " :

Table 6-1:
Change A1R38 and A1R39 to 6045, Part No. 0757-0161.
Change A2R9 to 8660%, Part No. 0698-3498.

= Add A2(Opt 02) T21, Part No. 9100-0172, Transformer.

Page 7-5/7-6, Figure 7-2:
Change A1R38 and A1R39 to 604
Change voltage at base of Q7 to +0.3 V.
Change voltage at base of Q8 to -1 V.

Page 7-7/7-8, Figure 7-3:
Change A2R9 to 8660%.

CHANGE #1
Table 6-1:
Change A1C12 to 6.8 uF, Part No. 0180-1701.
Change A1Q1 to Part No. 1855-0081.
Change A1R25 to 1102 Part No. 0757-0402.
Page 7-5/7-6, Figure 7-2:
Change A1C12 to 6.8 uF.
Change A1R25 to 110Q.
3 July 1968 ~ Supplement A for 00204-90000
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Manual Changes Model 204C Page 3

CHANGE #2

Table 6~1:
Change A1C15 to 3. 3pF, Part No. 0180-0210.
Add A1C22, 20p¥ 500 Volts, Part No. 0160-2033.
Change A2C3 to 3. 3. F, Part No. 0180-0161.

Page 7-5/7-6, Figure T7-2:
Add A1C22, 20pF, hetween chassis ground and the
junction of A1R34 and A1R35.

Page 7-7/7-8, Figure T-3:
Change A2C3 to 3. 3uF.

3 July 1968 Supplement A for 00204-90000
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Model 204C Section I

SECTION I

GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. This section contains general informationabout the -hp- Model 204C Oscillator,
Throughout this manual the instrument will be referred to as the Model 204C.

1-3. SPECIFICATIONS.

1-4. The data sheet, included in the front of this manual, lists the specifications
for the Model 204C.

1-5. DESCRIPTION.

1-6. The Model 204C is a stable signal source that produces sine wave frequencies
between 5 Hz and 1.2 MHz in six ranges. The output level is variable from 0 to 5
volts rms from a constant 600 ohm source. When working into a 600 ohm load, the
maximum output level is 2.5 volts rms.

1-7. A SYNC feature is included in the Model 204C. The SYNC jack on the front

- panel provides an output sync voltage of 1.7 V rms, or accepts an external signal to
synchronize the oscillator. This feature permits several oscillatorsto be synchronized
to the same frequency or harmonics thereof.

1-8. The output of the Model 204C may be isolated from the cabinet. This floating
output is balanced to better than 40 dB below 200 kHz with an isolated, battery oper-
ated instrument, or better than 40 dB below 20 kHz with an instrument having an ac
line connection. '

1-9. The standard Model 204C contains an ac power supply that can be operated
from 115/230 volts ac, 50 to 400 Hz. The instrument is also available with a
mercury battery power supply as an Option 01, or with a rechargeable nickel cad-
mium battery power supply as an Option 02. The various power supplies can easily
be interchanged by removing the instrument covers, unplugging one supply and
plugging another in its place.

1-10. OPTIONS AVAILABLE.

1-11. The following power supplies are available in kit form for field installation:

-hp- 11107A AC Power Pack (standard)
-hp- 11108A Mercury Power Pack (Option 01)
-hp- 11109A Rechargeable Battery/AC Power Pack (Option 02)

1-1
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Section I Model 204C

1-12,  WARRANTY.

1-13. The inside rear cover of this manual containsthe -hp- warranty certification;
it pertains to all components in the Model 204C except for the batteries supplied in
the Option 01 or Option 02 instrument. These batteries are warranted for the
manufacturer's specified life.

1-14. INSTRUMENT/MANUAL IDENTIFICATION.

1-15. Hewlett-Packard uses a two section, eight-digit serial number (000-00000).
If the first three digits of the serial number on your instrument do not agree with
those on the title page of the manual, change sheets supplied with the manual will
define differences between your instrument and the Model 204C described in this
manual., If a letter precedes the serial number, the instrument was manufactured
outside the United States.

HP 204C.max
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SECTION II

INSTALLATION

2-1., INTRODUCTION.

2-2, This section contains information and instructions necessary for installing
and shipping the Model 204C Oscillator. Included are initial inspection procedures,
power and grounding requirements, installation information, and instructions for
repackaging for shipment.

2-3. INITIAL INSPECTION.

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. Check for supplied accessories, and test
the electrical performance of the instrument using the procedure outlined in
Paragraph 5-4 . 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 204C will operate from any source of 115 or 230 volts
(+10%), at 50 to 400 Hz. With the instrument disconnected from the ac power
source, move the voltage selector switch (located on the rear panel) so the desig-
nation appearing on the switch matches the nominal voltage of the power source to
be used. Power dissipation is less than 5 watts.

2-7. Line voltage requirements for Option 02 (Rechargeable Nickel-Cadmium
battery supply are identical to those given in Paragraph 2-6 for the standard Model
204C. ' ,

2-8. GROUNDING REQUIREMENTS.

2-9. To protect operating personnel, the National Electrical Manufacturer's
Association (NEMA) recommends that the instrument cabinet be grounded. The
standard Model 204C 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 wire.

2-10. 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 ground.

2-1
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2-11. INSTALLATION.

2-12. The Model 204C is fully transistorized; therefore, no special cooling is re-
quired. However, the instrument should not be operated where the ambient temp-
erature exceeds 55°C (1319F),

2-13. BENCH MOUNTING.

2-14. The Model 204C is shipped with plastic feet a.nd tilt stand in place, ready for
use as a bench mstrument

2-15. RACK MOUNTING.

2-16. The Model 204C 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. )

2-17. COMBINATION MOUNTING.

2-18. The Model 204C may be mounted in combination with other submodular units
by using a Combining Case (-hp- Model 1051A or 1052A). The Combining Case is
a full-module unit which accepts various combinations of submodular units. Being

a full-module unit, it can be bench or rack mounted and is analogous to any full-
module unit.

2-19. REPACKAGING FOR SHIPMENT.

2-20. The following paragraphs contain a general guide for repackaging of the
instrument for shipment. Refer to Paragraph 2-21 if the original container is to
be used; 2-22 if it is not. If you have any questions, contact your local -hp- Sales
and Service Office. (See Appendix B for office locations. )

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 re-
pair to be accomplished; include the model number
and full serial number of the instrument. In any
correspondence, identify the instrument by model
number, serial number, and serial number prefix.

2-21. If original container is to be used, proceed as follows:
a. Place instrument in original container if available. If original container
is not available, _one can be purchased from your nearest -hp- Sales and
Service Office.
2-2
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-b.  Ensure that container is well sealed with strong tape or metal bands.
2-22. I original container is not to be used, proceed as follows:

a. Wrap instrument in heavy paper or plastic before placing in an inner
container,

b. Place packing material around all sides of instrument and protect panel
face with cardboard strips.

c. Place instrument and inner container in a heavy carton or wooden box and
seal with strong tape or metal bands.

d. Mark shipping container with "DELICATE INSTRUMENT", "FRAGILE"
etc.

2-3
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SECTION III

OPERATING INSTRUCTIONS

3-1. INTRODUCTION,

3-2. This section contains the information necessary for operation of the Model
204C.

3-3. INSTRUMENT DESCRIPTION.

3-4. Each operating control, indicator, and connector on the front and rear panels
is identified and described in Figure 3-1.

3-5. TURN ON PROCEDURE.

3-6. To turn on the standard Model 204C, proceed as follows:

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

b. Connect AC Power Receptacle to power line voltage.
c. Switch RANGE switch from OFF to desired frequency range.

d. Select desired frequency and voltage output with frequency dial and amp-
litude controls respectively.

3-7. OPERATING CONSIDERATIONS.

3-8. FLOATING OUTPUT.
3-9. The Model 204C chassis can be isolated from ground by disconnecting the
grounding strap between the chassis and ground terminals on the rear panel. With

the chassis isolated, the output may be connected to an instrument or a circuit with-
out regard to dc potential difference (up to + 500 volts).

3-10. SYNCHRONIZATION.
3-11. To synchronize the Model 204C connect a signal to the SYNC terminal on the
front panel. An input signal of 5 volts rms may vary as much as + 7% in frequency

and still synchronize the output at set frequency.

3-12. The SYNC terminal also provides an output sync voltage of 1.7 volts rms at
the same frequency as the Model 204C output.

3-1
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P/O Figure 3-1. Description of Controls, Indicators and Connectors
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RANGE Switch: Selects frequency range. In OFF position the
oscillator is inoperative.

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

Frequency Vernier: Provides fine tuning of frequency dial.

AMPLITUDE Control: Selects desired output level from 0 to 5
volts rms. (2.5 volts rms into 600 ochms).

Output Terminals: Provides a 600 ohm output at a frequency and
amplitude determined by control settings.

SYNC: 1. Provides an input for an external sync signal.
2. Provides an output sync signal of 1.7 volts rms.

Ground Strap: Connects the floating circuit chassis to ground.

Voltage Selector Switch: Selects line voltage of 115 volts or 230
volts ac.

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

NORM/LOW DIST. Switch: Selects normal or low distortion on
the X5 and X10 ranges (see Paragraph 3-14).

CHARGE RATE Switch: (Option 02 only) Selects SLOW or FAST

rate of recharging the nickel-cadmium cells.

P/O Figure 3-1. Description of Controls, Indicators and Connectors

HP 204C.max
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3-13. LOW DISTORTION.

3-14. At frequencies below 200 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 204C will have a longer settling time when changing frequencies. To
avoid this, set the desired frequency before switching to the LOW/DIST mode.

NOTE

The Model 204C output may appear unstable, or drop
to zero when turning the frequency dial rapidly or -
changing the RANGE switch while in the LOW/DIST
mode.

3-15. BATTERY OPERATION.

3-16. RECHARGEABLE BATTERY OPERATION.

3-17. There is no change in the operating procedure for an instrument in which the
rechargeable battery supply has been installed. However, this power supply per-
mits either ac operation for 115/230 vac + 10% (selected by switch on rear) 50 to
400 Hz power sources or battery operation for portable applications. Battery oper-
ation only (with charger power cord disconnected) is required at temperatures below
320 F (09C) and is recommended at temperatures above 104°F (40°C).

3-18. When the RANGE switch is turned OFF, power is removed from the oscillator
portion of the instrument and a resistor is connected across the output of the power
supply. The charger will continue to operate as long as the power cord is connected
to a power source. The resistor, placed across the output of the power supply, acts
as a load in place of the oscillator section to maintain a constant charge rate through
the batteries. A diode in the output circuit prevents battery discharge when the
oscillator is not connected to a power source.

3-19. It is recommended that the power cord be connected to a power source when-
ever possible. This will prevent self-discharge of the battery cells and will assure
a fully charged battery whenever portable operation is required. Turn the oscillator
OFF when not in use, particularly when operating with the power cord disconnected.

3-20. When fully charged, the batteries will power the oscillator for approximately
35 hours of continuous or intermittent operation provided they are at a temperature
of 819F + 10°, I the batteries are operated at higher or lower temperatures their
capacity is reduced as the temperature extremes are approached; approximately 28
hours at 1229F (500C) or approximately 20 hours at -4°F (-20°C). At temperatures
beyond these extremes the batteries are not capable of supplying their character-
istic stable discharge voltage.

3-21. The +1220F to -4°F temperature range is adequate for most users, however,
keep these limits in mind when operating under field conditions. Internal temper-
atures in excess of 1220F are easily obtained if the instrument is left in the sun,

13-4
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even with a moderate ambient temperature. Good practice would be to avoid stor-
ing, transporting, or operating in direct sunlight other than for a very short period.
Also avoid placing the instrument in a location where surrounding equipment might
excessively raise the internal temperature.

THE HERMETICALLY SEALED CELLS IN THESE
BATTERIES MAY BE PERMANENTLY DAMAGED OR
THEIR LIFE DRASTICALLY REDUCED IF EXPOSED
TO EXTREMELY HIGH TEMPERATURES. THIS DAN-
GER INCREASES UNDER PROLONGED CONDITIONS.

3-22. RECHARGING NICKEL-CADMIUM BATTERIES.

3-23. The batteries should be considered fully discharged when the voltages drop
below + 11V at the B+ and B- test points. The batteries will not operate much long-
er when this point is reached, and the oscillator may not meet specifications. Ex-
cessive discharge may shorten battery life.

3-24. A symptom of low battery voltage is clipping of the output waveform. If only
one peak is clipped, however, check the BIAS voltage for proper setting. See Para-
graph 5-21 for BIAS adjustment.

3-25. To recharge batteries, select either FAST or SLOW charge rate and 115V or
230V ac on rear panel and connect power cord to suitable power source. The oscil-
lator can be used during recharging since the charge rate is the same whether the
oscillator is off or operating.

3-26. The FAST charge rate should be used only when a quick charge is necessary.
Repeated charging at a FAST rate will shorten battery life.

3-27. The batteries will be fully charged in approximately 60 hours at the 6 mA
SLOW charge rate, and 15 hours at the 20 mA FAST rate if they were fully discharged
initially.

3-28. The batteries can be charged at any temperature between + 320F and + 1040F
(0°C to +40°C). However, to obtain optimum battery life, recharging should be done
at a temperature of 80.6°F + 109F (27°C +5.6°C).

THE FOUR NICKEL-CADMIUM BATTERIES ARE
HERMETICALLY SEALED AND CAN BE DAMAGED

IF CHARGED AT A FAST RATE AT TEMPERATURES
ABOVE 104° F (40°C).

3-5
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3-29. CYCLE-LIFE OF NICKEL-CADMIUM BATTERIES.

3-30. As extremes in temperature are approached, the cycle-life (complete charge-
discharge cycles) of the batteries is reduced. Storage at high temperatures will
increase the self-discharge rate and also decrease the cycle-life. Permanent bat-
tery damage may result if the batteries are stored at a high temperature for a pro-
longed period. ‘

3-31. Battery cycle-life can be extended by recharging before the batteries are
completely discharged,by charging at the SLOW rate, and by not overcharging.

3-32. The cycle-life of the batteries is based, by the manufacturer, on an end
point of 80% of the rated 225 milliampere-hour capacity. This is with a ten hour
charge and discharge current of 22. 5 milliamperes with discharge carried to the
normal ten-hour end voltage (1.10 volts/cell x 5 = 5. 50 volts/battery) on every
cycle. Under these conditions a cycle-life in excess of 100 cycles can be expected.
3-33. When used to power the Model 204C, the batteries are discharged at approxi-
mately a 35 hour rate. The batteries are not fully discharged if they are recharged
as recommended in Paragraph 3-22,
3-34. Optimum battery life can be obtained by following these precautions:

a. Prevent complete battery discharge.

b. Keep FAST charges to a minimum.

c. Operate at moderate temperatures when possible.

d. Disconnect power cord after 60 hours of continuous charging with oscillator
turned OFF (15 hours if charging batteries at a FAST rate).

3-6

HP 204C.max



Model 204C Section IV

SECTION IV

PRINCIPLES OF OPERATION

4-1. INTRODUCTION.

4-2. The Model 204C is a Wien-bridge oscillator. A block diagram of the circuit
is shown in Figure 4-1. This section includes a block diagram description that
consists of a discussion of each section of the block diagram.

4-3. BLOCK DIAGRAM DESCRIPTION.

4-4, BRIDGE AND AMPLIFIER.

4-5. The oscillator bridge consists of two parts, the frequency selective network
and the amplifier negative feedback network. The frequency selective network is
CF, RF, CF', and RF'. The negative feedback divider is Rf, Rf', and the AGC
block.

BRIDGE
Ce
/’ .
. :
7
. Ry
( Re
I
|
i
+ .
P .
A 6000
FREQUENCY (Y | AMPLIFIER attenvator <
DIAL : OuUTPUT
! .
| ,(CF‘ %RF'
Ve
4 wa——|¢ SYNC
Rf'
- PEAK
AGC COMPARATOR
204G-B- 1585 I 7.2V REF

Figure 4-1. Model 204C Block Diagram

4-1
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4-6. The characteristics of the RC frequency determining network are such that
the operating frequéncy signal applied to the positive input of the AMPLIFIER is
1/3 the amplitude of the positive feedback signal. The phase shift at the operating

frequency is 00, At all other frequencies the amplitude is less than 1/3 and the
phase shift is other than 0°,

4-7. For the oscillator circuit to oscillate, however, it must have an overall loop
gain of unity. Therefore, the gain around the rest of the loop must be 3 and the
phase shift any multiple of 3609, to satisfy an overall loop gain of 1, or unity.

4-8. The Model 204C AMPLIFIER, with the negative feedback divider, Rf, Rf’,
and AGC, provide the necessary oscillator gain of 3.

4-9. The overall loop gain is the combination of the positive feedback and the oscil-
lator gain. This is equal to unity at the set operating frequency.

4-10. PEAK COMPARATOR.

4-11, The PEAK COMPARATOR serves two functions. It sets and maintains the
AMPLIFIER output at 7.2V peak, or 5V rms. The output is set with the 7.2V refer-
ence. The output is maintained by comparing the output to the 7.2V reference and
feeding any difference voltage detected to the AGC circuit.

4-12, AGC.

4-13. The positive feedback to the input of the AMPLIFIER is not exactly one-third
nor is the oscillator gain exactly three for all operating frequencies. Therefore,
the purpose of the AGC is to continuously control the oscillator gain to maintain
unity loop gain. The resistance of the AGC block can be varied slightly to change
the divider ratio of the negative feedback network. The variable resistance of the
AGC block is a FET controlled by the error signal from the PEAK COMPARATOR.
Thus any change of the output level causes the PEAK COMPARATOR error signal
to change the resistance of the AGC block which adjusts the oscillator gain to cor-
rect for the output level variation.

4-14. 600 OHM ATTENUATOR.

4-15, The 600 OHM ATTENUATOR is a bridged-T connected in such a manner
that the output impedance is 600 ohms regardless of AMPLITUDE setting.

HP 204C.max
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Table 5-1. Required Test Equipment
REQUIRED
INSTRUMENT SPECIFICATIONS RECOMMENDED MODEL

Frequency Counter

Accuracy: + 1 count
Range: 5 Hz to 1.2 MHz

-hp- Model 5532A

AC Voltmeter

Range: 10 Hz to 1.2 MHz
Sensitivity: 1 mVto 10V
Accuracy: =+ 2%

-hp- Model 400E

DC Null Voltmeter

Sensitivity: 10 uVto 20V
Accuracy: + 2% of full scale

-hp- Model 419A

Distortion
Analyzer

Range: 5Hz to 300kHz
Fundamental Rejection:
> 60 dB

-hp- Model 334A

Test Oscillator

Range: 10 Hz to 1 MHz
Output: 5 Vrmsopencircuit

-hp- Model 651B

Wave Analyzer

Frequency Range: 20 Hz to
600 kHz

Dynamic Range: > 80 dB
below 0dB reference level

-hp- Model 3590A/3594A

Thermal
Converter

Accuracy: +0.2%
Frequency Range: 5 Hz to
1.2 MHz

-hp- Model H02-11049A

Bucking Supply

See Figure 5-2 for diagram
a. R: fxd 65009 +1%
b. R: var 5009 +5%
c. R: var 509 +5%
d. Battery: 1.34 V

-hp- Part No. 0811-0392
-hp- Part No. 2100-0324
-hp- Part No. 2100-1481
Mallory RM-42R

1 MHz Notch See Figure 5-3 for diagram
Filter a. R: fxd 510Q +5% ~-hp- Part No. 0683-5115
b. R: var 1kQ +10% -hp- Part No. 2100-0889
c. C: fxd 820 pF 5% -hp- Part No. 0160-2216
d. C: fxd 0.002 pF +20% | -hp- Part No. 0150-0122
e. Inductor: fxd 51 uH +5% | -hp- Part No. 9100-1630
Balance Network See Figure 5-5 for diagram
a. R: fxd 3009 +0.1% -hp- Part No. 0811-0029
b. R: fxd 1509 +1% -hp- Part No. 0757-0715
Terminating R: fxd 600 +1% -hp- Part No. 0757-1100
Resistance
5-0
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SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. This section contains information necessary for the mainterance of the Model
204C Oscillator. Included are performance checks, adiustment and calibration
procedures, and troubleshooting procedures.

5-3. The test equipment needed to properly maintain and service the Model 204C
is listed in Table 5-1. If the recommended model is not available, other equipments
may be substituted provided they meet the required specifications.

5-4., PERFORMANCE CHECKS.

5-5. The performance checks presented in this section are designed to compare
the Model 204C with its published specifications. These checks can be used for
incoming inspection, periodic maintenance checks, and to verify performance
after adjustment or repair. A performance check test card appears at the end of
this section which can be used to record the performance specifications.

5-6. DIAL ACCURACY CHECK.

a. Connect the Model 204C and the Frequency Counter as shown in Figure 5-1.
Set the counter to measure frequency and check the Model 204C at the
frequencies listed in Table 5-2 for the tolerances indicated.

Table 5-2. Dial Accuracy Check

RANGE SWITCH FREQUENCY DIAL COUNTER INDICATION
X5 1 5 Hz +0.15 Hz
X5 6 30 Hz +0.9 Hz
X5 12 60 Ez +1.8 Hz
X10 1 10 Hz +0.3 Hz
X10 6 60 Hz +1.8 Hz
X10 12 120 Hz +3.6 Hz
X100 1 1004z +3.0 Hz
X100 6 600 Hz +18.0 Hz
X100 12 1.2kHz +36 Hz
X1K 1 1.0kHz +30 Hz
X1K 6 6.0kHz +180 Hz
X1K 12 12.0kHz +360 Hz
X10K 1 10, 0kHz +300 Hz
X10K 6 60.0kHz +1.8 kHz
X10K 12 120.0kHz+3. 6 XHz
X100K 1 100.0kHz+ 3.0 kHz
X100K 6 600.0kHz+18.0 kHz
X100K 12 1.2 MHz +36.0 kHz

5-1
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b. If the above dial accuracy checks fail to meet the required specifications,
refer to Paragraph 5-15 for calibration procedures.

5-7. FLATNESS CHECK.

a. Connect the equipment as shown in Figure 5-2.
NOTE

The BUCKING SUPPLY should be constructed from
the components listed in Table 5-1. The 500 ohm
control should be used as a coarse adjust and the 50
ohm control should be used as a fine adjust.

b. Set the Model 204C RANGE switch to X1K and the frequency dial to 1, Set
the AMPLITUDE control to maximum output.

c. Adjust the BUCKING SUPPLY 50 ohm fine control for minimum resistance,
and record the THERMAL CONVERTER output as indicated on the DC
NULL VOLTMETER.

d. Adjust the BUCKING SUPPLY coarse and fine controls for a 0V indication
on the DC NULL VOLTMETER. Do not readjust the BUCKING SUPPLY
controls for the remainder of this check.

€. Check the Model 204C flatness at the frequencies listed in Table 5-3 for
the tolerances indicated.

NOTE

The THERMAL CONVERTER is considered a square-
law 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 typi-
cally 1.7. Check the Calibration Report supplied with
your THERMAL CONVERTER for the exact multiplier.

hp204c
OSCILLATOR
o ELECTRONIC COUNTER
@ hps532A
U W u | Ju o
0 $ 8™~ —6000 ? e ©

Figure 5-1. Dial Accuracy Check
5-2
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DC NULL
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Figure 5-2,

Flatness Check

f. Convert the 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 ¢ of this paragraph. Multiply this value by 100 to get

Divide this percentage by the Calibration Report

multiplier to obtain a percentage within the tolerances listed in Table 5-3.

percent of output change.

Example:

Frequency

THERMAL CONVERTER output
DC NULL VOLTMETER reading

Calibration Report multiplier

Table 5-3 tolerance

0.025 + 5 = 0.005

0.005 x 100 = 0.5%

0.5% = 1.7 = 0.29%

(output change)

(input change)

HP 204C.max

100 kHz
5mV
25 uV
1.7
+0.5%
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Table 5-3. Flatness Check

Frequency Tolerance
Dial Setting RANGE Setting NORM LOW DIST.
1 X5 +5% - 1% +1%
10 X5 +5% - 1% +1%
1 X10 +5% - 1% +1%
10 X10 +0.5%
1 X100 +0.5%
10 X100 : +0.5%
1 X1K SET
10 X1K +0.5%
1 X10K +0.5%
10 X10K +0.5%
1 X100K ' +0.5%
3 X100K +0.5%
12 X100K +1%

5-8. DISTORTION CHECK.

5-4

a,

Connect the Model 204C with a 600 ohm load to the Distortion Analyzer.

Set the Model 204C controls as follows:

Dial. « + « « « « « . e e e e e e e e e e e e e 1
RANGE . & v i e v e e e e et e ettt X1K
AMPLITUDE . . . 4 v v e i e o vt e et e e e us Full CW
NORM/LOW DIST. . . v v v v v v v e v v v v v " . NORM

Set Distortion Analyzer controls as follows:

Dial . . . . v v ¢ v ¢ v o o @ e e e h e e e e e e e 10
FREQUENCY RANGE . . .. . . ¢ v v v v v oo X100
METERRANGE. . . . . ¢ v v v e e v v v e v v o 0DB
FUNCTION . . . .. .. e e e e e« e ee.+.0...SET LEVEL
SENSITIVITY . . . . . . ... . e e e e e . . . . . MIN

MODE. . . ¢ v i i e v e o et o o o o o o . ... MANUAL

Increase the Distortion Analyzer SENSITIVITY to obtain a 0dB indication
on the meter.

Switch Distortion Analyzer FUNCTION to DISTORTION, and adjust Distor-
tion Analyzer dial and BALANCE controls for a null indication on the meter.
(Downrange METER RANGE switch as necessary to maintain meter indi-
cation, )
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Section V

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

g. Meter indication should be greater than 60 dB down from 0dB reference.

h. Repeat steps a through f of this paragraph for all frequencies listed in
Table 5-4.

Table 5-4. Distortion Check
Frequency Tolerance

Dial Setting RANGE Setting NORM LOW DIST
1 X5 -40 dB -54 dB
4 X5 -40 dB -54 dB
5 X10 -46 dB -54 dB

10 X10 -54 dB
2 X100 -60 dB
10 X100 -60 dB
1 X1K -60 dB
10 X1K -60 dB
1 X10K -60 dB
10 X10K -60 dB
1 X100K -60 dB
3 X100K -50 dB

5-9.

i.  Connect the equipment as shown in Figure 5-3.

j. Set the Model 204C frequency dial to 10 and the RANGE switch to X10K.
Adjust the AMPLITUDE control for a 0dB 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 0dB

reference.

OUTPUT VOLTAGE AND IMPEDANCE CHECK.

a. Connect the Model 204C without a 600 ohm load to the AC Voltmeter.

b. Set the AC Voltmeter to the 10V RANGE, and the Model 204C AMPLITUDE

to maximum.

c. The meter should indicate at least 5V rms.

HP 204C.max
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Figure 5-3. 1 MHz Distortion Check

d. Connect a 600 ohm load to the Model 204C.

e. The AC Voltmeter should indicate 2.5V rms, verifying the output voltage
specification and an output impedance of 600 ohms.

5-10. OUTPUT CONTROL CHECK.
a. Connect the Model 204C without a 600 ohm load to the AC Voltmeter.
b. Adjust the Model 204C AMPLITUDE to minimum.
c. The meter indication should be less than 50 mV rms.
5-11. SYNC OUTPUT CHECK.
a. Connect the Model 204C SYNC output to the AC Voltmeter.
b. The AC Voltmeter should indicate 1.7V rms.
5-12. SYNC INPUT CHECK.

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

b. Connect the Model 204C to the Electronic Counter and adjust controls for
a frequency of 20 kHz.

c. Without changing the controls set in steps a and b, connect the equipment
as shown in Figure 5-4.

5-6
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hp204c AC VOLTMETER
TEST/E)SCILLATOR OSC|L,_AT0R hp 400E
pES5IB — ELECTRONIC COUNTER
f \ H <j\i N hps532A
Q @ @ ((; 0 L Ty (U)
O e @@@ ? @

Figure 5-4. Sync Input Check

d. Rotate the Test Oscillator dial above and below 20 kHz while watching the
indication on the AC Voltmeter. When the needle starts to dip (indicating
loss of sync), note the frequency indication on the Frequency Counter.

e. The AC Voltmeter should dip at less than 18. 6 kHz and greater than 21. 4
kHz, indicating a sync range of + 7% at 5V rms.

5-13. BALANCE CHECK.
a. Connect the Model 204C with a 600 ohm load to the AC Voltmeter.

b. Set controls as follows:

Model 204C:

Dial & v v o e e e e e e e e e e e e e e e e e e e e e 2
RANGE . . i v e it e e e e et e et e e e e e X10K
AC Voltmeter:

RANGE . . . i i s e e e e et e e e e e e e e e e e 0DB

c. Adjust Model 204C AMPLITUDE for a meter indication of 0dB.

d. Remove the 600 ohm load and connect the equipment as shown in Figure 5-5.

e. Meter indication should be greater than 40 dB down from 0dB reference.
5-14. HUM AND NOISE CHECK.

a. Connect the Model 204C to the Wave Analyzer input and set the AMPLI-
TUDE to maximum, and frequency to 100 kHz.

5-7
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Figure 5-5. Balance Check

Set the Wave Analyzer controls as follows:

MAX, INPUT VOLTAGE . . . . .. .. ... 3

REF. ADJ. Switch . . . . ... ... . ... RELATIVE
METER. . . . . . e e e e e e e e e e e e e LIN dB
RANGE . ... ... .... e e e e e e e e AUTO
MODE . . . ¢ ¢ttt v v v v o o v v o oo RESTORED
BANDWIDTH . . . . . . ¢ v v v v v v v v u 3100
FREQUENCY . . . . . ¢ v v v v v v v v o o 100 kHz
FREQUENCYRANGE ... ......... 620 kHz
SWEEP . . ¢ ¢ v v v v v v o v v e e s e e s RESET
SWEEPRATE . ............ ... 1Hz

Adjust the Wave Analyzer COARSE for maximum meter indication, and
adjust the REF ADJ for a 0dB meter indication.

Reset Wave Analyzer controls as follows:

BANDWIDTH . . .. ... ... o e e e e .. 10 Hz
FREQUENCY. . . . .. . ... e e e e e 25 Hz

Set the Wave Analyzer SWEEP to START and observe the meter indication
as the Wave Analyzer sweeps to 400 Hz.

Reset the SWEEP RATE and BANDWIDTH at the frequencies shown in
Table 5-5.

The meter indication should be down greater than 80 dB across the full
sweep range, except for the 100 kHz fundamental and its harmonics.

HP 204C.max



Model 204C Section V

Table 5-5. Hum and Noise Check

FREQUENCY SWEEP RATE -BANDWIDTH
25 Hz 1 10 Hz
400 Hz 100 100 Hz
10 kHz 1000 1000 Hz
50 kHz 3100 3100 Hz

5-15. ADJUSTMENT AND CALIBRATION PROCEDURE.

5-16. INTRODUCTION.

5-17. The following Adjustment and Calibration Procedures should be used only if
it has been determined through the Performance Checks, Paragraph 5-4 through
5-14, that the Model 204C is not performing within its specifications.

5-18. If proper performance cannot be achieved with the Adjustment and Calibration
Procedure, refer to the Troubleshooting Procedures, Paragraph 5-26.

5-19. POWER SUPPLY.
5-20. Before making any adjustments, check the power supply voltages at test
points 2 and 3. They should indicate +13V and -13V respectively. If the voltages
have decreased to +11V and -11V the Model 204C may not meet distortion specifi-
cations.
5-21. BIAS ADJUSTMENT.

a. Connect the DC Voltmeter to TP4 (BIAS).

b. Adjust R20 (BIAS) for 0V indication on the meter.,
5-22. AGC ADJUSTMENT.

a. Set the Model 204C RANGE switch to X1K and the Dial to 1.

b. Connect the DC Voltmeter to TP1 (AGC).

c. Adjust R24 (AGC) for -1.8 V at TPI.
5-23. AGC AND FREQUENCY ADJUSTMENT.

a. Leave the DC Voltmeter connected as in Paragraph 5-22, and connect the
Model 204C output to the Frequency Counter.

b. Set the Model 204C RANGE to X1K and the Dial to 8.
5-9
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c. Adjust C2 and C8 (AGC and FREQ CAL) for 8 kHz and -1.8 V.

NOTE

C2 and C8 are interacting controls., A little practice
may be required to become proficient at making this
adjustment.

d. Repeat Paragraphs 5-22 and 5-23 a through c if the voltage at 1 kHz has
been changed from -1.8 V.

e. With the RANGE switch set on X1K, adjust the Dial for 10 kHz + 10 Hz.

f. Without moving the Dial, check the frequency on ranges X5 through X10K
and record the error in percent.

g. Calculate the average between the most positive and the most negative
error.

h. Readjust C2 and C8 for the following readings:

Frequency . . . . . . . 10 kHz minus average found above, + 10 Hz
AGC..........L8V0.1V

Example:

X5 +5% Most positive error +5%
X10 +1% Most negative error -1%
X100 -1% Average error (+5%)+(-1%) = +2%
X1K 0 2

X10K +2% Adjust frequency for 9,800 Hz + 10 Hz.

5-24. HIGH FREQUENCY ADJUSTMENT.
a. Set the Model 204C RANGE switch to X100K and set the Dial to exactly 10.

b. With the Model 204C connected to the Frequency Counter, adjust C4 (HIGH
FREQ CAL) to indicate 1 MHz + 1 kHz on the Frequency Counter.

5-25. DISTORTION ADJUSTMENT.
a. Connect the Model 204C to the Distortion Analyzer.
b. Set the Model 204C RANGE switch to X1K and the Dial to 10.

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

d. Adjust the Model 204C AMPLITUDE and Distortion Analyzer SENSITIVITY
for 0dB meter indication.

5-10
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e. Set the Distortion Analyzer FUNCTION to DISTORTION and adjust the
Distortion Analyzer Dial and Balance controls for minimum indication.

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

5-26. TROUBLESHOOTING PROCEDURE.

5-27. The following paragraphs are provided as an aid to troubleshooting the Model
204C. These operations should be undertaken only after it has been determined that
the difficulty cannot be eliminated by the Adjustment and Calibration Procedures,
Paragraph 5-17. An investigation should also be made to ensure that the trouble
is not a result of conditions external to the Model 204C.

5-28. Before troubleshooting the Model 204C, read Section IV, Principles of Oper-
ation, for familiarization with circuit operation.

5-29. Conduct a visual check of the Model 204C for possible burned or loose com-
ponents, loose connections, or any other condition which might suggest a source of
trouble.

5-30. Voltages have been provided on the schematic diagram as an aid to trouble-
shooting. In some cases the voltages are shown to the nearest tenth of a volt. This
does not mean that the voltages should be the exact value shown, but rather they are
meant to indicate the base to emitter voltage drop of the transistors.

5-31. The inner cabinet provides the chassis ground path for C1. When the cabi-
net is removed for troubleshooting, connect a short jumper lead from the bottom
of MP26 (see Figure 6-1) to the metal tab protruding just below it. This will allow
the oscillator to operate with the inner cabinet removed.

5-32. Some potential malfunction symptoms and the associated probable causes
are listed in Table 5-5.

Table 5-6. Troubleshooting Guide

SYMPTOM PROBABLE TROUBLE
Waveform Clipping Check Power Supply and BIAS level.
Ineffective BIAS control Check BIAS control at A1Q1 gate. If ineffective,

check A1S1 and BIAS path. If good, check
A1Q3, A1Q7, AlQ8.

Squegging or high frequency Check in NORM Mode at 100 Hz on X100
oscillations RANGE. Ifoscillations are present, replace

A1C9 with ahigher value. (Perform High

Frequency Adjustment Paragraph 5-24.)

Insufficient range of C4 Change A1C9 to lower value. (Check for high
(High Freq. Cal) frequency oscillations after change).
Crossover Distortion Check A1CR4, AICR5, A1R41, and A1R42.

Microphonics or discontinuities | Check C1 wiper contacts onbothrotor sections.

5-11
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PERFORMANCE CHECK TEST CARD

Hewlett-Packard Model 204C

Test performed by

Oscillator Date
Serial No.
DESCRIPTION CHECK
Dial Accuracy: Tolerance:
Range Dial
X5 1 _  _ H5H=z _  +0.15H=z
X5 6 — 30H=z e +0.9Hz
X5 12 —___ 60Hz __  +1.8Hz
X10 1 — 10H=z — +0.3Hz
X10 6 __ 60Hz 4+ 1.8Hz
X10 12 — 120Hz ______ +3.6Hz
X100 1 — 100Hz —_  +3.0Hz
X100 6 ______ 600Hz - +18.0Hz
X100 12 —— 1.,2kHz — + 36Hz
X1K 1 _  _1.0kHz _ + 30H=z
X1K 6 __ 6.0kHz —_ +180H=z
X1K - 12 _ _12.0kHZ _____ +360Hz
X10K 1 _ 10.0kHz ——__ + 300HZ
X10K 6 —_ 60.0kHz __ +1.8kHz
X10K 12 —_120.0kHz _ _ +3.6kHz
X100K 1 __100.0kHz — + 3.0kHz
X100K 6 — 600.0kHz — +18.0kHz
X100K 12 . 1.2MHz — + 36.0kHz
Flatness: Tolerance:
Range Dial NORM LOW DIST
X5 1 +5% - 1% + 1%
X5 10 +5% - 1% + 1%
X10 1 +5% - 1% + 1%
X10 10 +0.5%
X100 1 +0.5%
X100 10 +0.5%
X1K 1 SET ___
X1K 10 +0.5%
X10K 1 +0.5%
X10K 10 +0.5%
X100K 1 +0.5%
X100K 3 +0.5%
X100K 12 +1%
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PERFORMANCE CHECK TEST CARD (Cont'd)

DESCRIPTION CHECK
Distortion:
Range Dial NORM LOW DIST
X5 1 -40 dB -54 dB
X5 4 -40 dB -54 dB
X10 5 -46 dB -54 dB
X10 10 -54 dB
X100 2 -60 dB
X100 10 -60 dB
X1K 1 -60 dB
X1K 10 -60 dB
X10K 1 -60 dB
X10K 10 -60 dB
X100K 1 -60 dB
X100K 3 -50 dB
X100K 10 -40dB _____
Output Voltage and Impedance:
No load 5V rms -
60092 load 2.5 Vrms -

Output Control:

<50 mV rms

Sync Output: 1.7V rms

Sync' Input: < 18.6 kHz > 21.4 kHz
Balance: -40 dB -
Hum and Noise -80 dB _
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SECTION VI
REPLACEABLE PARTS

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

6-2. This section contains information for ordering

replacement parts, Table 6-1 lists parts in alpha- 6-4. ORDERING INFORMATION.

meric order of their reference designators and indi-

cates the description, -hp- part number of each part, 6-5. To obtain replacement parts, address order or

together with any applicable notes, and provides the inquiry to your local Hewlett-Packard Field Office.

following: (See Appendix for list of office locations.) Identify

parts by their Hewlett-Packard part numbers. Include

a. Total quantity used in the instrument (TQ) instrument model and serial numbers,

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 listof abbrev- 6-7. To obtain a part that is not listed, include:
iations below. )

c¢. Typical manufacturer of the part in a five- 2, Instrument model number.
digit code. (See Appendix for list of manu-
facturers,) Parts that are manufactured by
Hewlett-Packardare identified by the abbrev-

b. Instrument serial number.

jation -hp-. c. Description of the part.
d. Manufacturer's part number. d. Function and location of the part.
DESIGNATORS
A = assembly F = fuse MP = mechanical part TC = thermocouple
B = motor FL = filter P = plug v = vacuum tube, neon
BT = battery HR = heater Q = transistor bulb, photocell, etc.
C = capacitor IC = integrated circuit QCR = transistor-diode w = cable
CR = diode J = jack R = resistor X = socket
DL = delay line K = relay RT = thermistor XDS = lampholder
DS = lamp L = inductor S = switch XF = fuseholder
E = misc electronic part M = meter T = transformer Z = network
ABBREVIATIONS
Ag = silver ID = inside diameter ns = nanosecond (s) = 10_9 sl = slide
Al = aluminum impg = impregnated seconds SPDT = single-pole double-
A = ampere (s) incd = incandescent nsr = not separately replace- throw
Au = gold ins = insulation (ed) able SPST = single-pole single-
R throw
C = capacitor us _4nt3 _
cer = ceramic ke kilohm () 123 onms gbd = g:g:ngsl: description Ta = tantalum
coef = coefficient kHz = kilohertz = 10" " hertz oD - outsidi S:j'a ¢ P TC = temperature coefficient
com = common = outside diameter TiO, = titanium dioxide
comp = composition L = inductor _
conn = connection lin = linear taper p - pegkt . it tog = toggle
_ . log = logarithmic taper pe = printed circui tol = tolerance
dep = deposited -12 trim = trimmer
DPDT = d;)uble-pole double- m = milli = 10-3 pF = picofarad (s) = 10 TSTR = transistor
hrow -3 farads
DPST = double-pole single- mA = milliampere (s) = 10 piv = peak inverse voltage v = volt (s)
throw amperes +6 p/o = part of vacw = alternating current
MHz = megahertz = 10~ hertz pos = position (s) working voltage
elect = electrolytic MQ = megohm-(s) = 10*6 ohms poly = polystyrene var = variable
encap =encapsulated met flm = metal film pot = potentiometer vdew = direct current working
mfr = manufacturer pP-p = peak-~to-peak voltage
F = farad (s) mtg = mounting 3 ppm = parts per million
FET = field effect transistor mV = millivolt (s) = 10" volts prec = precision (temperature w = watt (s)
fxd = fixed n = micro = 10-6 -6 coefficient, long term w/ = with
GaAs = gallium arsenidée uv = microvolt (s) = 10 = volts zil;iéit)y, and/or tol- :}x:) i x&l}'llziuntg inverse voltage
= of - +4 - =
GHz = gigahertz = 10*Y hertz my = Mylar I ww - wirewound
ud = guard (gd) nA = nanoampere (s) = 10 R = resis_tor « - optimum value selected
Ge = germanium amperes Rh = rhodium
grd = ground (ed) NC = normally closed rms = root-mean-square at factory, average
b - _ value shown (part may
Ne = neon rot = rotary be omitted)
H = henrY (ies) NO = normally open
Hg = mercury NPO = negative positive zero Se = selenium *k = no standard type num-
Hz = hertz (cycle (s) per (zero temperature co- sect = section (s) ber assigned (selected
second) efficient) Si = silicon or special type)
AV G ® Dupont de Nemours
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Section VI

Model 204C

Table 6-1. Replaceable Parts

REFERENCE -hp- -

DESIGNATOR PART NO. Q DESCRIPTION MFR. MFR. PART NO.

Al 00204-66505 1 | PC Board Assembly -hp-

AlC1 0150-0093 2 | C: fxd cer 0.01 uF +80% -20% 100 vdew 91418 | TA obd

AlC2 0121-0105 1 | C: var cer 9-35 pF 72982 | 538-006-94D

Al1C3 0150-0043 1 | C: fxd TiOg 6.8 pF 5% 500 vdew 78488 | Type GA

Alc4 0121-0059 2 | C: var cer 2-8 pF 72982 | 538-006-COPO-89R

Al1C5, A1CS 0150-0029 4 | C: fxd TiOg 1 pF + 10% 500 vdew 78488 | Type GA

AlCT 0180-0197 4 | C: fxd Ta elect 2.2 uF +10% 20 vdew 56289 | 150D225X9020A2-
DYS

Al1C8 0121-0059 C: var cer 2-8 pF 72982 | 538-006-COPO-89R

A1C9* 0150-0029 C: fxd TiO, 1 pF +10% 500 vdcw 78488 | Type GA

A1C10 0150-0093 C: fxd cer 0.01 uF +80% -20% 100 vdcw 91418 | TA obd

Alc11 0180-0140 1 | C: fxd Al elect 300 uF +100% -10% 10 vdew | 56289 | D36546 obd

AlC12 0180-0197 C: fxd Ta elect 2.2 pF +10% 20 vdcw 56289 | 150D225X9020A2-
DYS

Al1C13 0180-0228 3 | C: fxd Ta elect 22 pF +10% 15 vdew 56289 | 150D226X9015B2-
DYS

Al1C14 0180-0355 1 | C: fxd Ta elect 3.4 uF +20% 35 vdew 56289 | 151D 345X0035X2

Al1C15 0180-0197 C: fxd Ta elect 2.2 pF +10% 20 vdew 56289 | 150D225X9020A2-
DYS

Al1C16 0180-0376 1 | C: fxd Ta elect 0.47 o F +10% 35 vdew 56289 | 150D474X9035A2-
DYS

AlC17, 0180-0228 C: fxd Ta elect 22 uF £10% 15 vdew 56289 | 150D226X9015B2-

AlC18 DYS

Al1C19 0180-01186 1 | C: fxd Ta elect 6.8 uF +10% 35 vdew 56289 | 150D685X9035B2-
DYS

A1C20 0180-0039 1 | C: fxd Al elect 100 uF +75% -10% 10 vdew 56289 | 30D107G012CC2-
DSM

Al1C21 0180-0197 C: fxd Ta elect 2.2 uF +10% 20 vdew 56289 | 150D225X9020A2-
DYS

A1CR1 1902-0041 1 Diode: breakdown zener 5. 11V +5% 400 mW | 07910 CD 35622

A1CR2 thru 1901-0025 13 | Diode: Si 100 wiv 12 pF 100 mA 94145 | DD 1526

AI1CRS

A1CR9 1910-0016 3 | Diode: Ge 60 wiv 1 ms 03877 | S$3185G

A1CRI10 1902-0057 1 Diode: breakdown zener 6.49V +5% 400 mW | 07910 CD 35652

Al1Q1, A1Q2 1855-0089 2 | TSTR: FET N-channel ** -hp-

A1Q3 1853-0036 6 | TSTR: Si PNP 2N3906 04713 | 2N3906-18

A1Q4 1854-0092 1 | TSTR: Si NPN 2N3563 07263 | obd

A1Q5 1854-0215 2 | TSTR: Si NPN 2N3904 04713 | SPs 3611

A1Q6 1853-0036 TSTR: Si PNP 2N3906 04713 | 2N3906-18

A1QT 1854-0215 TSTR: Si NPN 2N3904 04713 | SPS 3611

A1Q8, A1Q9 1853-0036 TSTR: Si PNP 2N3906 04713 | 2N3906-18

AlR1 0683-4715 2 | R: fxd comp 4709 £10% 1/4 W 01121 | CB 4715

Al1R2 0698-6705 2 | R: fxd met flm 2. 49kQ +0.25% 1/8 W 91637 | MFF 1/8 T-O

A1R3 0698-6704 4 | R: fxd met flm 24.9 kQ x0.25% 1/8 W 91637 | MFF 1/8 T-O

Al1R4 0698-6703 2 | R: fxd met flm 249 kQ +0.1% 1/8 W 91637 | MFF 1/8 T-2

A1R5 0698-6714 2 | R: fxd met flm 2.49 M 0.25% 1/2 W 00327 | M12D

AIRB 0698-6713 2 | R: fxd met flm 24.3 M 1% 1/2 W 00327 | M12 obd

A1R7 0683-4745 2 | R: fxd comp 470 kQ +5% 1/4 W Range 2 01121 | CB 4745

A1RS 0698-6712 2| R: fxd met flm 47.5 M 1% 1 W 00327 | M13 obd

AI1R9™ 0683-2455 2| R: fxd comp 2.4 M +5% 1/4 W Range 1 01121 | CB 2455

A1R10 0698-6705 R: fxd met flm 2.49 k© +0.25% 1/8 W 91637 | MFF 1/8 T-O

Al1R11 0698-6704 R: fxd met flm 24.9 kQ +0.25% 1/8 W 91637 | MFF 1/8 T-O

A1R12 0698-6703 R: fxd met flm 249 kQ +0.1% 1/8 W 91637 | MFF 1/8 T-2

Al1R13 0698-6714 R: fxd met flm 2.49 M £0.25% 1/2 W 00327 | Mi2D obd

AlR14 0698-6713 R: fxd met flm 24.3 M 1% 1/2 W 00327 | M12 obd

A1RI15 0683-4745 R: fxd comp 470 kQ +5% 174 W  Range 2 01121 | CB 4745
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Model 204C Section VI

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

REFERENCE -hp-

DESIGNATOR DART NO. TQ DESCRIPTION MFR. MFR. PART NO.
A1R16 0698-6712 R: fxd met flm 47.5 M + 1% 1 W 00327 | M13 obd
Al1R17* 0683-2455 R: fxd comp 2.4 M +5% 1/4 W Range 1 01121 | CB 2455
A1R18 0757-0466 1 | R: fxd met flm 110 kQ +1% 1/8 W 19701 | MF5C T-O obd
A1R19 0757-0457 2 | R: fxd met flm 47.5kQ +1% 1/8 W 75042 | CEA T-O obd
A1R20 2100-2640 3 | R: var carbon comp 3 sect. 50 k&, 2509, 71590 | Type 70-3  obd

50 k2, Lto R +20% 1/4 W
Al1R21 0698-4443 1 | R: fxd met flm 4.53 kQ +1% 1/8 W 91637 | MFF 1/8 T-1
AIR22 0683-4715 R: fxd comp 4709 +10% 1/4 W 01121 | CB 4715
A1R23 0698-4408 1 | R: fxd met flm 1240 1% 1/8 W 75042 | CEA T-O  obd
AlR24 2100-2640 R: var carbon comp 3 sect. 50 k2, 2509, 71590 Type 70-3  obd
50 kQ Lto R +20% 1/4 W

A1R25 0698-3437 1 | R: fxd met flm 133Q +1% 1/8 W 91637 | MFF 1/8 T-1
A1R26 0757-0433 1 | R: fxd met flm 3.32 kQ +1% 1/8 W 75042 | CEA T-O obd
A1R27 0684-3931 6 | R: fxd comp 39 k@ +10% 1/4 W 01121 | CB 3931
A1R28 0698-4456 1 | R: fxd met flm 5499 +1% 1/8 W 75042 | CEA T-O obd
A1R29 0684-1031 1 | R: fxd comp 10 k@ +10% 1/4 W 01121 | CB 1031
A1R30 2100-2640 R: var carbon comp 3 sect. 50 kQ, 2509, 71590 | Type 70-3 obd

50 kQ Lto R +20% 1/4 W
A1R31 0757-0453 1 | R: fxd met flm 30.1kQ +1% 1/8 W 75042 | CEA T-O obd
A1R32 0757-0457 R: fxd met flm 47.5 kQ +1% 1/8 W 75042 | CEA T-O obd
A1R33 0684-1831 2 | R: fxd comp 18 k2 +10% 1/4 W 01121 | CB 1831

A1R34 0684-6811 1 | R: fxd comp 6809 +10% 1/4 W 01121 | CB 6811
AIR35 0684-1831 R: fxd comp 18 kQ £10% 1/4 W 01121 | CB 1831
A1R36 0684-2211 1 | R: fxd comp 2209 +10% 1/4 W 01121 | cB 2211
A1R37 0684-1041 1 | R: fxd comp 100 kQ +10% 1/4 W 01121 | CB 1041
A1R38 0757-0280 1 | R: fxd met flm 10002 +1% 1/8 W 75042 | CEA T-O  obd
A1R39 0757-0414 1 | R: fxd met flm 4320 1% 1/8 W 75042 | CEA T-O obd
A1R40 0684-3931 R: fxd comp 39 kQ +10% 1/4 W 01121 | CB 3931
A1R41, A1R42| 0684-2201 2 | R: fxd comp 228 +10% 1/4 W 01121 | CB 2201
A1R43 0684-3931 R: fxd comp 39 kQ +10% 1/4 W 01121 | CB 3931
Al1R44 0757-0401 1 | R: fxd met flm 1009 +1% 1/8 W 75042 | CEA T-O obd
A1R45 0757-0161 3 | R: fxd met flm 6049 1% 1/8 W 91637 | MFF 1/8 T-1
A1R46A, 2100-0113 2 | R: var comp 6008 +20% dual tandem 01121 | JJ59160

A1R46B
A1RAT, 0757-0161 R: fxd met flm 6049 +1% 1/8 W 91637 | MFF 1/8 T-1
A1R48
Al1S1 3100-1779 1 | Range Switch: rotary 7 position 81840 | 1332 obd
A1S2 3101-1200 1 | Switch: slide distortion DPDT miniature 79727 | 7145 obd
A2 00204-26506 1 | PC Board Assembly -hp-
A2C1, A2C2 0180-1819 2 | C: fxd Al elect 100 uF +75% -10% 50 vdew 56289 | 30D107GO50DH2-
DSM
A2C3, A2C4 0180-0119 2 | C: fxd Al elect1.0 uF +75% -10% 25 vdew 56289 | 30D105G025BA2-
DSM
A2CR1 thru 1901-0025 Diode: Si 100 wiv 12 pF 100 mA 94145 | DD 1526
A2CR4

A2CR5 1910-0016 Diode: Ge 60 wiv 1 ms 03877 | S3185G
A2CRS6 1901-0025 Diode: Si 100 wiv 12 pF 100 mA 94145 | DD 1526
A2CR7 1902-0048 2 | Diode: breakdown zener 6.81 V +5% 400 mW | 07910 | CD 35658
A2CRS8 1901-0025 Diode: Si 100 wiv 12 pF 100 mA 94145 | DD 1526
A2CR9 1910-0016 Diode: Ge 60 wiv 1 ms 03877 | S3185G
A2Q1 1854-0039 2 | TSTR: Si NPN 2N3053 01295 | obd
A2Q2 1853-0036 TSTR: Si PNP 2N3906 04713 | 2N3906-18
A2Q3 1854-0071 2 | TSTR: Si NPN 2N3391 01295 | SKA 1124
A2Q4 1853-0036 TSTR: Si PNP 2N3906 04713 | 2N3906-18
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Section VI

Model 204C

Table 6-1, Replaceable Parts (Cont'd)
REFERENCE -hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
A2Q5 1854-0071 TSTR: Si NPN 2N3391 01295 | SKA 1124
A2Q6 1853-0006 1 | TSTR: Si PNP 2N3134 04713 | 2N3134
A2R1 0757-0381 2 | R: fxd met flm 150 +1% 1/8 W 91637 | MFF 1/8 T-1
A2R2 0698-4453 2 | R: fxd met flm 402Q 1% 1/8 W 75042 | CEAT-O obd
A2R3 0698-3279 2 | R: fxd met flm 4.99 k9 +1% 1/8 W 75042 | CEAT-O obd
A2R4, A2R5 0757-0472 2 | R: fxd met flm 200 k9 +1% 1/8 W 75042 | CEAT-O obd
A2R6 0698-3279 R: fxd met flm 4.99 kQ +1% 1/8 W 75042 | CEAT-O obd
A2RT7 0698-4453 R: fxd met flm 4029 1% 1/8 W 75042 | CEA T-O obd
A2RS8 0757-0381 R: fxd met flm 150 +1% 1/8 W 91637 | MFF 1/8 T-1
A2R9 0698-4473 1 | R: fxd met flm 80609 +1% 1/8 W 19701 | MF5C T-O obd
A2R10 0757-0442 1 | R: fxd met flm 10.0 kQ +1% 1/8 W 19701 | MF5C T-O obd
A2R11 0757-0449 1 | R: fxd met flm 20.0 kQ +1% 1/8 W 19701 | MF5C T-O obd
A2R12 0757-0448 1 | R: fxd met flm 18.2 kQ +1% 1/8 W 19701 | MF5C T-O obd
A2T1 9100-1421 1 | Transformer -hp-
A2XA1 1251-1631 1 | Connector: Printed Circuit 10 pin 07233 | 66-710-10
A2 (Opt. 01) 00204-66507 PC Board Assembly (Opt. 01 Mercury) -hp-
A2 (Opt. 01) 1420-0010 4 | Battery: mercury 6.75V 5 cell 09569 | TR 235R-316469
BT1 thru
BT4
A2 (Opt. 01) 0180-0061 2 | C: fxd Al elect 100 uF +75% -10% 15 vdew 56289 | 30D107G015DC2-
Cci11 DSM
A2 (Opt. 01) 1251-1631 Connector: Printed Circuit 10 pin 07233 | 66-710-10
XAl
A2 (Opt. 02) 00204-66508 PC Board Assembly (Opt. 02 Nicad) -hp-
A2 (Opt. 02) 1420-0015 Battery: rechargeable nicad cadmium 6V 000LP | 5-B225J
BT21 thru 225 mAh
BT24
A2 (Opt. 02) 0180-0149 1 | C: fxd Al elect 65 uF +100% -10% 60 vdcw 56289 | (Type 30D)
c21 D36978-DSM
A2 (Opt. 02) 0180-0061 C: fxd Al elect 100 uF +75% -10% 15 vdcw 56289 | 30D107G015DC2-
C22 DSM
A2 (Opt. 02) 1901-0025 Diode: Si 100 wiv 12 pF 100 mA 94145 | DD 1526
CR21 thru
CR25
A2 (Opt. 02) 1902-0048 Diode: breakdown zener 6.81 V +5% 400 mW | 07910 | CD 35658
CR26
A2 (Opt. 02)Q21] 1854-0039 TSTR: Si NPN 2N3053 01295 | obd
A2 (Opt. 02) 0698-3558 1 | R: fxd met flm 4.02 kQ +1% 1/8 W 91637 | MFF-1/8 T-1
R21
A2 (Opt. 02) 0698-4496 1 | R: fxd met flm 45.3 k2 +1% 1/8 W 91637 | MFF-1/8 T-1
R22
A2 (Opt. 02) 0698-4454 1 | R: fxd met flm 523Q +1% 1/8 W 91637 | MFF-1/8 T-1
R23
A2 (Opt. 02) 0698-3488 1 R: fxd met flm 4429 +1% 1/8 W 91637 MFF 1/8 T-1
R24
A2 (Opt. 02) 1251-1631 Connector: Printed Circuit 10 pin 07233 | 66-710-10
XAl
C1 0121-0418 C: var air 2 sect. -hp-
(o] 0160-2322 1 | C: fxd mica 18 pF +5% 72136 | RDM15C180J1S
C3 0150-0029 1 | C: xd TiOy 1 pF +10% 500 vdcw 78488 | Type GA
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Table 6-1. Replaceable Parts (Cont'd)

gg;@iﬁﬁ%ﬁ o ARth o TQ DESCRIPTION MFR. | MFR. PART NO.
J1 1251-0148 1 | Power Connector: 3 pin recessed power 82389 | AC3G obd
cord receptacle (Opt. 02 and standard only)
MP1 5000-7121 1 | Insert Knob: large -hp-
MP2 2360-0197 1 | Screw: machine 74919 | obd
MP3 2190-0018 1 | Washer: lock for No. 6 hardware 000L1 | obd
MP4 0510-0124 1 | Nut: captive internal thread 83324 | RPN 6-32 SC
MP5 3030-0033 2 | Screw: set hex socket drive 56878 | obd
MP6 00204-64005 1 | Assembly: dial and knob -hp-
MP7 5000-0479 2 | Insert: knob plain vernier and range -hp-
MP8 0370-0773 2 | Knob: black vernier and amplifier -hp-
MP9 3030-0007 2 Screw: set hex socket drive 56878 | obd
MP10 5040-0607 1 | Disc Assembly: vernier drive -hp-
MP11 2510-0002 3 | Screw: machine truss head 73076 | obd
MP12 0510-0054 1 | Ring: retuning steel 89462 | 5555-25-S-MD
MP13 3050-0180 4 | Washer: fluorcarbon 78471 | obd
MP14 7120-1254 1 | Plate: Identification -hp-
MP15 2190-0017 3 | Washer: lock for No. 8 hardware 73734 | obd
MP16 00204-40201 1 | Panel: front -hp-
MP17 00204-09102 1 | Spring: vernier -hp-
MP18 00204-23702 1 | Shaft: 1-3/4x 1/4 -hp-
MP19 00312-20052 1 | Gear: pinion dial shaft -hp-
MP20 00204-09101 1 | Spring: grounding -hp-
MP21 2360-0255 1 | Screw: machine 83385 | obd
MP22 1460-0105 1 | Spring: torsion anti-backlash 91260 | obd
MP23 1500-0214 1 | Hub Coupler: (spring hole) brass 99934 | obd
MP24 1500-0004 1 | Coupler: Insulator nylon 99934 | A-201-1 obd
MP25 1500-0005 1 | Coupler: Hub 99934 | obd
MP26 00204-00105 1 Chassis: front ~hp-
MP27 3030-0022 6 | Screw: set hex socket drive 56878 | obd
MP28 00204-22402 1 Gear: loading -hp-
MP29 00204-62401 1 | Assembly: gear -hp-
MP30 2420-0001 3 | Nut: hex steel nickel-plated 000L1| obd
MP31 5000-5881 3 | Connector: binding post to P. C. board -hp-
MP32 1510-0059 1 | Binding Post Assembly: red -hp-
MP33 1510-0058 2 | Binding Post Assembly: black -hp-
MP34 1510-0060 1 | Binding Post: blue -hp-
MP35 5000-0477 1 | Insert Knob: pointer amplifier -hp-
MP36 0370-0772 1 | Knob: bar range black -hp-
S1, S2 Not assigned
S3 3101-0033 1 | Switch: slide DPDT (Opt. 02 and standard) 82389 | 11A-1009 obd
115/230 V
sS4 3101-0045 1 | Switch: slide DPDT Battery chg. (Opt. 02) 82389 | obd
MISCELLANEOUS
8120-0078 1 | Assembly: cable 7.5' power cord set 70903 | KH-4147 obd
5040-0615 1 | Battery Holder: (Opt.01 and 02) -hp-
1510-0056 1 | Binding Post Assembly: black (rear panel) -hp-
5000-5838 2 Bracket: top cover -hp-
5000-0710 1| Cover: bottom -hp-
5000-0702 2 | Cover: side -hp-
5060-5918 1| Cover Assembly: top -hp-
5060-0727 2 | Foot Assembly: third module -hp-
5060-0702 2 | Frame: Side -hp-
5040-4528 2 | Guide: P.C. Board gray inner box spacer -hp-

HP 204C.max
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Section VI

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

Model 204C

REFERENCE

_hp_

DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
MISCELLANEOUS (Cont'd)
0340-0424 2 | Insulator: binding post black -hp-
0340-0100 1 | Insulator: binding post gray -hp-
00204-90000 1 | Manual: operating and service -hp-
00204-00206 1 | Panel: rear (AC standard only) -hp-
00204-00207 1 | Panel: rear (Opt. 01 only) -hp-
00204-00208 1 | Panel: rear (Opt. 02 only) -hp-
5000-0634 1 | Shorting Strap: left -hp-
1490-0031 1 | Stand: third module tilt 91260 | obd
6-6

HP 204C.max




Model 204C Section VII

SECTION VII

CIRCUIT DIAGRAMS

7-1. INTRODUCTION,

7-2. This section contains the circuit diagrams necessary for the maintenance of
the Model 204C Oscillator. Included are schematic diagrams and component loca-
tion diagrams.

7-3. SCHEMATIC DIAGRAMS.

7-4. The circuits contained within each assembly are shown in the schematic dia-
grams. 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 a reference designator.

7-1/7-2
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Section VII

10.
11.

12,

13.

14.

GENERAL SCHEMATIC NOTES

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. PREFIX
WITH ASSEMBLY OR SUBASSEMBLY DESIGNATION(S) OR BOTH
FOR COMPLETE DESIGNATION.

COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS
OTHERWISE NOTED.

RESISTANCE IN OHMS
CAPACITANCE IN MICROFARADS

L DENOTES POWER LINE GROUND.

A7 DENOTES CHASSIS GROUND.

DENOTES ASSEMBLY.

DENOTES MAIN SIGNAL PATH.

DENOTES FEEDBACK PATH.
[ ]DENOTES FRONT PANEL MARKING.

L " " DENOTES REAR PANEL MARKING.

? DENOTES SCREWDRIVER ADJUST.

(- DENOTES FRONT PANEL CONTROL.

NN DENOTES COMPONENTS NOT MOUNTED
N ON ASSEMBLY.

% OPTIMUM VALUE SELECTED AT FACTORY.

¥+ DENOTES FACTORY USE ONLY.

HP 204C.max
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VIEWED FROM REAR
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CODE LIST OF MANUFACTURERS

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

Code
No.  Manufacturer Address
00000 U.S.A. Common Any supplier of U. §.
00136 McCoy Etectronics Mount Holly Springs, Pa.
00213 Sage Electronics Corp. Rochester, N.Y.
00287 Cemco Inc. Danielson, Conn.
00334 Humidial Colton, Calif.
00348 Microtron Co., Inc. Valley Stream, N.Y.
00373 Garlock Inc. Cherry Hill, N. ).
00656 Aerovox Corp. New Bedford, Mass.
00779 Amp. Inc. Harrisburg, Pa.
00781 Aircraft Radio Corp. Boonton, N. J.
00815 Northern Engineering Laboratories, Inc.
Burlington, Wis.
00853 Sangamo Electric Co., Pickens Div.
Pickens, §.C.
00866 Goe Engineering Co. City of Industry, Cal.
00891 Carl E. Holmes Corp. Los Angeles, Calif.
00929 Microlab Inc. Livingston, N.J.
01002 General Electric Co., Capacitor Dept.
Hudson Falls, N.Y,
01009 Alden Products Co. Brockton, Mass.
01121 Allen Bradley Co. Milwaukee, Wis.
01255 Litten Industries, Inc. Beverly Hills, Calif.
01281 TRW Semiconductors, |nc. Lawndale, Calif.
01295 Texas Instruments, Inc.,
Transistor Products Div. Dallas, Texas
01343 The Alliance Mfg. Co. Alliance, Ohio
01589 Pacific Relays, Inc. Van Nuys, Calif.
01930 Amerock Corp. Rockford, |11,
01961 Pulse Engineering Co. Santa Clara, Calif.
02114 Ferroxcube Corp. of America Saugerties, N.Y.
02116 Wheelock Signals, Inc. Long Branch, N, ).
02286 Cole Rubber and Plastics lnc.  Sunnyvale, Calif.
02660 Amphenol-Borg Electronics Corp. Chicago, Il
02735 Radio Cofp. of America, Semiconductor
and Materials Div. Somerville, N. J.
02771 Vocaline Co. of America, Inc,
0!d Saybrook, Conn.
02777 Hopkins Engineering Co. San Fernando, Calif,
03508 G.E. Semiconductor Prod. Dept. Syracuse, N.Y.
03705 Apex Machine & Tool Co. Dayton, Ohio
03797 Eldema Corp. Compton, Calif.
03818 Parker Seal Co. Los Angeles, Calif,
03877 Transitron Electric Corp. Wakefield, Mass.
03888 Pyrofilm Resistor Co., Inc. Cedar Knolls, N.J.
03954 Singer Co., Dieh! Div.
Finderne Plant Sumerville, N.J.
04009 Asrow, Hart and Hegeman Elect. Co.
Hartford, Conn.
04013 Taurus Corp. Lambertvilte, N.J.
04062 Arco Electronic Inc. Great Neck, N.Y.
04222 Hi-Q Division of Aerovox Myrtle Beach, S.C.
04354 Precision Paper Tube Co. Wheeling, III.
04404 Dymec Division of Hewlett-Packard Co.
Palo Alto, Calif.
04651 Sylvania Electric Products, Microwave
Device Div. Mountain View, Calif.
04713 Motorola, Inc., Semiconductor Prod. Div.
Phoenix, Arizona
04732 Filtion Co., Inc. Western Div.
Culver City, Calif.
04773 Automatic Electric Co. Northlake, 1lI.
04796 Sequoia Wire Co. Redwood City, Calif.
04811 Precision Coil Spring Co. El Monte, Calif.
04870 P.M. Motor Company Westchester, I,
04913 Component Mfg. Seivice Co,
¥. Bridgewater, Mass,
05006 Twentieth Century Plastics, Inc.
Los Angeles, Calif.
05277 Westinghouse Electric Carp.
Semi-Conductor Dept. Youngwood, Pa.
00015-45
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Code
No.

05347
05397

05574
05593
05616

05624
05728

05729
05783
05820
06004

06090
06175
06402
06540

06555

06666
06751
06812

06980
07088
07126
07137
07138

07149
07233
07256
07261
07263

07322
07387
07397

07700
07829
07910
07933

07980

08145
08289
08358

08524
08664
08717
08718

08727
08792

08984
09026
09134
09145
09250
09569

10214

Manufacturer Address
Ultronix, Inc. San Mateo, Calif.
Union Carbide Corp., Linde Div., Kemet Dept.
Cleveland, Ohio
Canoga Park, Calif.
Sunnyvale, Calif.

Viking Ind. Inc.
Ilumitronic Engineering Co.
Cosmo Plastic
(¢/0 Electrical Spec. Co.)
Barber Colman Co.
Tiffen Optical Co.
Roslyn Heights, Long island, N.Y.
Westbury, N.Y.
Stewart Engineering Co. Santa Cruz, Calif.
Wakefield Engineering Inc. Wakefield, Mass.
Bassick Co., Div. of Stewart Warner Corp.
Bridgeport, Conn.
Redwood City, Calif.
Bausch and Lomb Optical Co. Rochester, N.Y.
E.T.A. Products Co. of America Chicago, 11,
Amatom Electronic Hardware Co., Inc.
New Rochelle, N.Y.
Beede Electrical Instrument Co., Inc.
Penacook, N.H.
Indianapolis, Ind.
Phoenix, Ariz.

Cleveland, Ohio
Rockford, 111,

Metro-Te! Corp.

Raychem Corp.

General Devices Co., Inc.
Semcor Div. Components Inc.
Torrington Mfg. Co., West Div.
Van Nuys, Calif.
San Carlos, Calif.
Van Nuys, Calif.
Pasadena, Calif.
Minneapolis, Minn,

Varian Assoc. Eimac Div.
Kelvin Electric Co.
Digitran Co.

Transistor Electronics Corp.
Westinghouse Electric Corp.

Electronic Tube Div.
Filmohm Corp.
Cinch-Graphik Co.

Silicon Transistor Corp.
Avnet Corp.
Fairchitd Camera & Inst. Corp.

Semiconductor Div. Mountain View, Calif.
Minnesota Rubber Co. Minneapolis, Minn.
Birtcher Corp., The Monterey Park, Calif.
Sylvania Elect. Prod. Inc., Mt. View Operations
Mountain View, Calif.

Cranford, N. J.
Chicago, IIl.
Hawthorne, Calif.

Elmira, N.Y.

New York, N.Y.

City of Industry, Calif.
Carle Place, N.Y.
Culver City, Calif.

Technical Wire Products inc.
Bodine Elect. Co.
Continental Device Corp.
Raytheon Mfg. Co.,
Semiconductor Div. Mountain View, Calif.
Hewlett-Packard Co., Boonton Radio Div.
Rockaway, N.J.
Los Angeles, Calif.
Pomona, Calif.

U.S. Engineering Co.
Blinn, Delbert Co.
Burgess Battery Co.
Niagara Falls, Ontario, Canada
Deutsch Fastener Corp. Los Angeles, Calif.
Bristol Co., The Waterbury, Conn.
Sloan Company Sun Valley, Calif.
ITT Cannon Electric Inc., Phoenix Div.
Phoenix, Arizona
National Radio Lab. Inc. Paramus, N.J.
CBS Electronics Semiconductor
Operations, Div of C.B.S. Inc.
Lowell, Mass.
Indianapolis, Ind.
Costa Mesa, Calif.
Houston, Texas
Burbank, Calif.
Chicago, 1.

Met-Rain
Babcock Relays Div.
Texas Capacitor Co.
Tech. Ind. Inc. Atohm Elect.
Electro Assemblies, inc.
Mallory Battery Co. of

Canada, Ltd. Toronto, Ontario, Canada
General Transistor Western Corp.

Los Angeles, Calif.

HP 204C.max

Code
No.

10411
10646
11236
11237

11242
11312
11314
11534
11711

mn
11870
12136
12361
12574

12697
12728
12859
12881
12930
12954
13103
13396
13835

14099
14193
14298
14433

14493
14655
14674
14752
14960
15203
15287
15291
15558

15566
15631
15772

15801
15818
16037
16179
16352
16688

16758
17109
17474
17675
17745
17870
18042
18083

18324
18476
18486
18583
18612
18873
18911
19315

From:

Manufacturer Address
Ti-Tal, Inc.
Carborundum Co.
CTS of Berne, Inc.
Chicago Telephone of California, Inc.
So. Pasadena, Calif.

Waltham, Mass.

Palo Alto, Calif.

Berkeley, Calif.
Niagara Falls, N.Y.
Berne, Ind.

Bay State Electronics Corp.
Teledyne Inc., Microwave Div,
National Seal Downey, Calif.
Duncan Electronics Inc. Costa Mesa, Calif.
General Instrument Cotp., Semiconductor

Div., Pioducts Group Newark, N.J.
Imperial Efectronic, Inc. Buena Park, Calif.
Melabs, Inc. Palo Alto, Calif.
Philadelphia Handle Co. Camden, N.J.

Grove Mfg. Co., Inc.
Gulton Ind. Inc. Data System Div.
Albuguerque, N.M.
Dover, N.H.
W. Haven, Conn.
Tokyo, Japan
Clark, N.J.
Newport Beach, Calif,
Scottsdale, Arizona

Shady Grove, Pa.

Clarostat Mfg. Co.
Elmar Fifter Corp.
Nippon Electric Co., Ltd.
Metex Electronics Corp.
Delta Semiconductor Inc.
Dickson Electronics Corp.
Thermolloy Dallas, Texas
Telefunken (GmbH) Hanover, Germany
Midland-Wright Div. of Pacific Industries, Inc.
Kansas City, Kansas
Newbury Park, Calif.
Calif. Resistor Corp. Santa Monica, Calif.
American Components, Inc. Conshohocken, Pa.
ITT Semiconductor, A Div. of Int. Telephone

& Telegraph Corp. West Palm Beach, Fla,
Hewlett-Packard Company Loveland, Colo.
Cornell Dublier Electric Corp. Newark, N.J.
Coming Glass Works Corning, N.Y.
Electro Cube Inc. San Gabriel, Calif.
Williams Mfg. Co. San Jose, Calif.
Webster Electronics Co. New York, N.Y.
Scionics Corp. Northridge, Calif.
Adjustable Bushing Co. N. Hollywood, Calif,
Micron Electronics

Garden City, Long Island, N.Y.

Amprobe Inst. Corp. Lynbrook, N.Y.
Cabletronics Costa Mesa, Calif,
Twentieth Century Coil Spring Co.
Santa Clara, Calif,
Framingham, Mass,

Sem-Tech

Fenwal Elect. Inc.

Amelco Inc. Mt. View, Calif.
Spruce Pine Mica Co. Spruce Pine, N.C.
Omni-Spectra Inc. Detroit, 1.
Computer Diode Corp. Lodi, N.J.
Ideal Prec. Meter Co., Inc.

De Jur Meter Div. Brooklyn, N.Y.
Delco Radio Div. of G.M. Corp. Kokoma, [nd.

Thermonetics inc.

Tranex Company

Hamiin Metal Products Corp.
Angstrohm Prec. Inc.

Canoga Park, Calif.
Mountain View, Calif.
Akron, Qhio
No. Hollywood, Calif.
McGraw-Edison Co. Manchester, N. H.
Power Design Pacific Inc. Palo Alto, Calif.
Clevite Corp., Semiconductor Div.
Palo Alto, Calif.
Sunnyvale, Calif.
Holliston, Mass.

Signetics Corp.
Ty-Car Mfg. Co., Inc.

TRW Elect. Comp. Div. Des Plaines, II.
Curtis Instrument, Inc. Mt. Kisco, N.Y.
Vishay Intertechnology, Inc. Malvern, Pa.

E.i. DuPont and Co., Inc. Wilmington, Del.

Durant Mfg. Co. Milwaukee, Wis,

The Bendix Corp., Navigation & Control Div.
Teterboro, N.J.

FSC. Handbook Supptements
H4-1 Dated AUGUST 1966
H4-2 Dated NOV. 1962



Code

19500

19589
19644
19701
20183
21226
21335
21520
23783
24455

24655
24681
26365
26462

26851
26992
28480
28520
30817

33173
35434
36196

36287

37942
39543
40920
42190
43990
44655
46384
47904
48620

49956
52090
52983
54294
55026
55933
55938

56137
56289
59446
59730
60741
61775

62119
63743
64959
65092
66295
66346

70276
70309
70318

10417
70485
70563
70674
70903

00015~

CODE LIST OF MANUFACTURERS (Cont'd)

Monufacturer Address
Thomas A. Edison Industries, Div. of
McGraw-Edison Co. West Orange, N.J.
Concoa Baldwin Park, Calif.
LRC Electronics Horseheads, N.Y.
Electra Mfg. Co. Independence, Kansas
General Atronics Corp. Phitadelphia, Pa.
Executone, Inc. Long island City, N.Y.
Fafnir Bearing Co., The New Britain, Conn.
Fansteel Metallurgical Corp. N. Chicago, |1,
British Radio Electronics Ltd. Washington, D.C.
G.E. Lamp Division
Nela Park, Cleveland, Ohio
West Concord, Mass.
Memcor Inc., Comp. Div. Huntington, Ind.
Gries Reproducer Corp. New Rochefle, N. Y.
Grobet File Co. of America, Inc.

General Radio Co.

Carlstadt, N.J.

Compac/Hollister Co. Hollister, Calif.
Hamilton Watch Co. Lancaster, Pa.
Hewlett-Packard Co. Palo Alto, Calif.

Heyman Mfg. Co.
Instrument Specialties Co., Inc.

Kenilworth, N.)J.

Little Falls, N.J.
G. E. Receiving Tube Dept. Owensboro, Ky.
Lectrohm fnc. Chicago, (1.

Stanwyck Coil Products Ltd.
Hawkesbury, Ontario, Canada
Cunningham, W.H. & Hill, Ltd.
Toronto Ontario, Canada

P.R. Mallory & Co. Inc. Indianapclis, Ind.

Mechanical Industiies Prod. Co. Akron, QOhio
Miniature Precision Bearings, Inc.  Keene, N.H.
Muter Co. Chicago, Il
C.A. Norgren Co. Englewood, Colo.
Ohmite Mfg. Co. Skokie, IlI.

Penn Eng. & Mfg. Corp. Doylestown, Pa.

Polaroid Corp. Cambridge, Mass.

Precision Thermometer & Inst. Co.

Southampton, Pa.
Waltham, Mass.

Westminster, Md.
Waltham, Mass.

Microwave & Power Tube Div.
Rowan Controller Co.
Sanborn Company

Shallcross Mfg. Co. Selma, N.C.
Simpson Electric Co. Chicago, ill.
Sonotone Corp. Elmsford, N.Y.

Raytheon Co. Commercial Apparatus &

Systems Div. So. Norwalk, Conn.
Spat .ing Fibre Co., Inc. Tonawanda, N.Y.
Sprague Electric Co. North Adams, Mass,
Telex Corp. Tulsa, Okla.
Thomas & Betts Co. Elizabeth, N.J.
Triplett Electrical Inst. Co. Bluffton, Ohio
Union Switch and Signal, Div. of

Westinghouse Air Brake Co.
Universal Electric Co.
Ward-Leonard Electric Co.

Pittsburgh, Pa.
Owosso, Mich.
Mt. Vernon,.N.Y.

Western Electric Co., Inc. New York, N.Y.
Weston Inst. Inc. Weston-Newark Newark, N.J.
Wittek Mfg. Co. Chicago, 1.

Minnesota Mining & Mfg. Co. Revere Mincom Div.
St. Paul, Minn.
Hartford, Conn.
New York, N.Y.

Allen Mfg. Co.

Allied Control

Allmetal Screw Product Co., Inc.
Garden City, N.Y.

Amplex, Div. of Chrysler Corp. Detroit, Mich.
Atlantic India Rubber Works, Inc. Chicago, IH.
Amperite Co., tnc. Union City, N.J.
ADC Products inc. Minneapolis, Minn.
Belden Mfg. Co. Chicago, IIl.

45
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Code
No.

70998
71002
71034
71041

71218
71279
71286
71313

71400

71436
71447
71450
71468
11471
71482
71590

71616
71700
71707
71744
71785

71984
72136
72619
72656

72699
72765
72825
72928
712962
72964
72982
73061
73076
73138

73293

73445
73506
73558
73586
73682

73734
73743
73793
73846
73899
73905
739587
74276
74455
74861
74868

74970
75042
75263
75378
75382
75818
18915
76005

Manufacturer Address
Bird Electronic Corp. Cleveland, Ohio
Birmbach Radio Co. New York, N.Y.
Bliley Electric Co., Inc. Erie, Pa.

Boston Gear Works Div. of Murray Co.
of Texas Quincy, Mass.
Bud Radio, Inc. Willoughby, Ohio
Cambridge Thermionics Corp. Cambridge, Mass.
Camloc Fastener Corp. Paramus, N.J.
Cardwell Condenser Corp.
Lindenhurst L.1., N.Y.
Bussmann Mfg. Div. of McGraw-Edison Co.
St. Louis, Mo.
Chicago, I,
Pico-Rivera, Calif.
Elkhart, Ind.
Los Angeles, Calif.
Burbank, Calif.
Chicago, II.

Chicago Condenser Corp.
Calif. Spring Co., Inc.
CTS Corp.
ITT Cannon Electric Inc.
Cinema, Div. Aerovox Corp.
C.P. Clare & Co.
Centralab Div. of Globe Union Inc.

Milwaukee, Wis.

Commercial Plastics Co. Chicago, Il1.
Cornish Wire Co., The New York, N.Y.
Coto Coil Co., Inc. Providence, R.1.
Chicago Miniature Lamp Works Chicago, Il1.

Cinch Mfg. Co., Howard B. Jones Div.

Chicago, LI1.
Dow Corning Corp. Midland, Mich.
Electro Motive Mfg. Co., Inc. Willimantic, Conn.
Dialight Corp. Brooklyn, N.Y.
Indiana General Corp., Electronics Div.

Keasby, N.J.

General Instrument Corp., Cap. Div.Newark, N.J.
Drake Mfg. Co. Harwood Heights, Itl.
Hugh H. Eby Inc. Philadelphia, Pa.

Gudeman Co. Chicago, III.
Elastic Stop Nut Corp. Union, N.J.
Robert M. Hadley Co. Los Angeles, Calif.
Erie Technological Products, Inc. Erie, Pa.
Hansen Mfg. Co., Inc. Princeton, Ind.
H.M. Harper Co. Chicago, HI.

Helipot Div. of Beckman Inst., Inc.
Fullerton, Calif.
Hughes Products Division of Hughes
Aircraft Co. Newport Beach, Calif.
Amperex Elect Co. Hicksville, L.I., N.Y.
Bradley Semiconductor Corp. New Haven, Conn.
Carling Efectric, Inc. Hartford, Conn.
Circle F Mfg. Co. Trenton, N.J.
George K. Garrett Co., Div. MSL
Industries Inc. Philadelphia, Pa.

Federal Screw Products Inc. Chicago, Itl.
Fischer Special Mfg. Co. Cincinnati, Ohio
General Industries Co., The Elyria, Ohio
Goshen Stamping & Tool Co. Goshen, Ind.
JFD Electronics Corp. Brooklyn, N.Y.
Jennings Radio Mfg. Corp. San Jose, Calif,
Groov-Pin Corp. Ridgefield, N.J.

Signalite Inc. Neptune, N.J.
J.H. Winns, and Sons Winchester, Mass.
Industrial Condenser Corp. Chicago, HI.
R.F. Products Division of Amphenol-Borg

Electronics Corp. Danbury, Conn.

E.F. Johnson Co. Waseca, Minn.
International Resistance Co. Phifadelphia, Pa.
Keystone Carbon Co., Inc. St. Marys, Pa.
CTS Knights Inc. Sandwich, HI.
Kulka Electric Corporation Mt. Vernon, N.Y.
Lenz Electric Mfg. Co. Chicago, Il1.
Littlefuse, inc. Des Plaines, 1ll.
Lord Mfg. Co. Erie, Pa.

HP 204C.max

Cod
No.

76210
76433

76487
76443
76530

76545
76703
76854
77068

77075
71221

772582
77342

77630
77638

77764
77969
78189

18217
78283
78290
78452
78471
78488
78493
78583
78790
78947
79136
79142
79251
19727

79963
80031

80120
80131

80207

80223
80248
80294
80411

80486
80509
80583
80640
80813
81030
81073
81095
81312

81349
81483
81541
81860

82042

From:

Manufacturer Address
C.W. Marwedel San Francisco, Calif.
General Instrument Corp., Micamold Division
Newark, N.J.
James Millen Mfg. Co., Inc. Malden, Mass.
J.W. Miller Co. Los Angeles, Calif.
Cinch-Monadnock, Div. of United Carr
Fastener Corp. San Leandro, Calif.
Mueller Efectric Co. Cleveland, Ohio
National Union Newark, N.J.
Q0ak Manufacturing Co. Crystal Lake, 111,
The Bendix Corp., Electrodynamics Div.
N. Hollywood, Calif.
Pacific Metals Co. San Francisco, Calif.
Phanostran Instrument and Etectronic Co.
South Pasadena, Calif.
Philadelphia Steel and Wire Corp.
Philadeiphia, Pa.
American Machine & Foundry Co. Potter
& Brumfield Div. Princeton, Ind.
TRW Electronic Components Div. Camden, N.J.
General Instrument Corp., Rectifier Div.
Brooklyn, N.Y.
Resistance Products Co. Harrisburg, Pa.
Rubbercraft Corp. of Calif. Torrance, Calif.
Shakeproof Division of Illinois Tool Works

Elgin, 1.
Sigma So. Braintree, Mass.
Signal Indicator Corp. New York, N.Y.
Struthers-Dunn Inc. Pitman, N.J.
Thompson-Bremer & Co. Chicago, III.
Tilley Mfg. Co. San Francisco, Calif.
Stackpole Carbon Co. St. Marys, Pa.

Waltham, Mass.
Cleveland, Ohio

San Gabriel, Catif,
Newtonville, Mass.
Long Island City, N.Y.
Hartford, Conn.
Chicago, IIl.

Standard Thomson Corp.
Tinnerman Products, Inc.
Transformer Engineers
Ucinite Co.
Waldes Kohinoor Inc.
Veeder Root, Inc.
Wenco Mfg. Co.
Continental-Wirt Electronics Corp.

Philadeiphia, Pa.
Zierick Mfg. Corp. New Rochelle, N.Y.
Mepco Division of Sessions Clock Co.

Morristown, N.J.
Schnitzer Atloy Products Co. Elizabeth, N.J.
Electronic Industries Association. Any brand

Tube meeting EIA Standards-Washington, DC.

Unimax Switch, Div. Maxon Electronics Corp.

Wallingford, Conn.
United Transtormer Corp. New York, N.Y.
Oxford Electric Corp. Chicago, Il1.
Bourns Inc. Riverside, Calif.
Acro Div. of Robertshaw Controls Co.
Columbus, Ohio
Defiance, Qhio
Monrovia, Calif.

All Star Products Inc.
Avery Labe! Co.

Hammarlund Co., Inc. New York, N.Y.
Stevens, Arnold, Co., Inc. Bostan, Mass.
Dimco Gray Co. Dayton, Ohio
International Instruments Inc. Orange, Conn.
Grayhill Co. LaGrange, Il
Triad Transformer Corp. Venice, Calif.

Winchester Elec. Div. Litton Jnd., Inc.

Oakville, Conn.
Military Specification .. . ...
International Rectifier Corp. El Segundo, Calif.
Airpax Electronics, Inc. Cambridge, Maryland
Barry Controls, Div. Barry Wright Corp.

Watertown, Mass.

Carter Precision Electric Co. Skokie, lil.

FSC. Handbook Supplements
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Code
No.

82047
82142

82170

82209
82219

82376
82389
82647

82768
82866
82877
82893
83058
83086

83125

83148
83186
83298
83315
83324
83330
83332
83385
83501

CODE LIST OF MANUFACTURERS (Cont'd)

Manufacturer Address
Sperti Faraday Inc., Copper Hewitt

Electric Div. Hoboken, N.J.
Jeffers Electronics Division of Speer

Carbon Co. Du Bois, Pa.

Fairchild Camera & inst. Corp. Space & Defense
System Div. Paramus, N.J.
Maguire Industries, Inc. Greenwich, Conn.
Sylvania Electric Prod. Inc.
Electronic Tube Division
Astron Corp. East Newark, Harrison, N, ),
Switchcraft, Inc. Chicago, .
Metals & Controls tnc. Spencer Products
Attlebaro, Mass.

Empotium, Pa.

Phillips-Advance Control Co. Jotiet, INh.
Research Products Corp. Madison, Wis.
Rotron Mfg. Co., Inc. Woodstock, N.Y.
Vector Electronic Co. Glendale, Calif.

Carr Fastener Co. Cambridge, Mass.
New Hampshire Ball Bearing, Inc.
Peterborough, N.H.
General instrument Corp., Capacitor Div.
Dartington, S.C.
Los Angeles, Calif.
Springfield, N.J.

ITT Wire and Cable Div.
Victory Eng. Corp.

Bendix Corp., Red Bank Div. Red Bank, N.J.
Hubbelt Corp. Mundelein, IIf.
Rosan Inc. Newport Beach, Calif.
Smith, Herman H., Inc. Brooklyn, N.Y.
Tech Labs Palisade's Park, N.J.
Central Screw Co. Chicago, Il

Gavitt Wire and Cabte Co.

Div. of Amerace Corp. Brookfield, Mass.

83594 Burroughs Corp. Electronic Tube Div.
Plainfield, N.J.
83740 Union Carbide Corp. Consumer Prod. Div.
New York, N.Y.
83777 Model Eng. and Mig., Inc. Huntington, Ind.
83821 Loyd Scruggs Co. Festus, Mo.
83942 Aeronautical Inst. & Radio Co. Lodi, N.J.
84171 Arco Electronics Inc. Great Neck, N.Y.
84396 A.J. Glesener Co., Inc. San Francisco, Calif.
84411 TRW Capacitor Div. Opgaltala, Neb.
84970 Sarkes Tarzian, Inc. 8loomington, Ind.
85454 Boonton Molding Company Booaton, N.J.
85471 A.B. Boyd Co. San Francisco, Calif.
85474 R.M. Bracamonte & Co. San Francisco, Calif.
85660 Koiled Kords, Inc. Hamden, Conn.
85911 Seai..ess Rubber Co. Chicago, Ill.
86197 Ctifton Precision Products Co., Inc.
Clifton Heights, Pa.
86579 Precision Rubber Products Corp. Dayton, Ohio
86684 Radio Corp. of America, Electronic
Comp. & Devices Div. Harrison, N.)J.
87034 Marco Industries Anaheim, Calif.
87216 Philco Corporation (Lansdale Division)
Lansdale, Pa.
87473 Western Fibrous Glass Products Co.
San Francisco, Calif.
87664 Van Waters & Rogers Inc.  San Francisco, Calif.
87930 Tower Mfg. Corp. Providence, R. 1.
88140 Cutler-Hammer, Inc. Lincoln, IH.
00015-45
Revised: April, 1968

Code
No.

88220
88698
89231
89473
89665
90030
90179

90970
91146
91260
91345
91418
91506
91637
91662
91737
91827
91886
91929

91961
92180
92367
92607

92702
92966
93332

93369
93410
93632
93929
94137
94144

94148

94154
94197

94222
94310
94375
94682

94696
95023

95236
95238
95263
95265
95275
95348
95354
95566
95712
95984
95987

Manufacturer Address
Gould-Nationa! Batteries, Inc. St. Paul, Minn.
General Mills, Inc. Buffalo, N.Y.
Graybar Electric Co. Qakland, Calif.
G. E. Distributing Corp. Schenectady, N.Y.
United Transformer Co. Chicago, Il

United Shoe Machinery Corp. Beverly, Mass.
US Rubber Co., Consumer Ind. & Plastics

Prod. Div. Passaic, N.J.
Bearing Engineering Co. San Francisco, Calif.
ITT Cannon Elect, Inc., Salem Div. Salem, Mass.
Connor Spring Mfg. Co. San Francisco, Calif.

Miller Dial & Nameplate Co. E! Monte, Calif.
Radio Materials Co. Chicago, Il
Augat inc. Attleboro, Mass.

Dale Electronics, lnc. Columbus, Nebr.
Elco Corp. Willow Grove, Pa.
Gremar Mfg. Co., Inc. Wakefield, Mass.

K F Development Co.
Malco Mfg. Co., inc.
Honeywell Inc., Micro Switch Div.

Redwood City, Calif.
Chicago, IIf.

Freeport, L,
Qakland, Calif.
Peabody, Mass.
Rochester, N.Y,

Nahm-Bros. Spring Co.
Tru-Connector Corp.
Elgeet Optical Co. Inc.
Tensolite Insulated Wire Co., Inc.
Tariytown, N.Y.
Wesbury Long Island, N.Y.
Kearney, N.J.

IMC Magnetics Corp.
Hudson Lamp Co.
Sylvania Electric Prod. Inc.
Semiconductor Div.
Robbins & Myers Inc.
Stevens Mfg. Co., inc.
Waters Mfg. Co.
G. V. Controls

Woburn, Mass.
Palisades Park, N. J.
Mansfield, Ghio
Culver City, Calif.
Livingston, N.J.

General Cable Corp. Bayonne, N.J.
Raytheon Co., Comp. Div., Ind.
Comp. QOperations Quincy, Mass.

Scientific Electronics Products, Inc.
Loveland, Colo.
Wagner Elect. Corp., Tung-Sol Div. Newark, N.J.
Curtiss-Wright Corp. Electronics Div.
East Paterson, N.J.

South Chester Corp. Chester, Pa.
Wire Cloth Products, lnc. Bellwood, II.
Automatic Metal Products Co. Brooklyn, N.Y.

Worcester Pressed Aluminum Corp.

Worcester, Mass.
Magnecraft Electric Co. Chicago, II1.

George A. Philbrick Researchers, Inc.
Boston, Mass.
Dania, Fla.
Woodside, N.Y.
Long Island, N.Y.
Sheridan, Wyo.
Bridgeport, Conn.
Bloomfield, N.J.
Rolling Meadows, 111,

Atiies Products Corp.,
Continental Connector Corp.
Leecraft Mfg. Co., Inc.
National Coil Co.

Vitramon, Inc.

Gordos Corp.

Methode Mfg. Co.

Amald Engineering Co. Marengo, 1.
Dage Electric Co., Inc. Franklin, Ind.
Siemon Mfg. Co. Wayne, i1,
Weckesser Co. Chicago, ill.

HP 204C.max

Code
No.

96067
96095
96256
96296
96330
96341
96501
97464
97539
97979
97983

98141
98159
98220

98278
98291
98376
98731

98734

98821
98978

99109
99313
99378
99515
99707

99800
99848
99934
99942

99957

Manufacturer Address

Huggins Laboratories Sunnyvale, Calif.

Hi-Q Div. of Aerovox Corp. Olean, N.Y.
Thordarson-Meissner Inc. Mt. Carmel, IlI.
Solar Manufacturing Co. Los Angeles, Calif.
Cariton Screw Co. Chicago, III.
Microwave Associates, Inc. Burlington, Mass.
Excel Transformer Co. Oakland, Calif.
Industrial Retaining Ring Co. lrvington, N.J.
Automatic & Precision Mfg. Englewood, N.J.
Reon Resistor Corp. Yonkers, N.Y.

Litlon System Inc., Adler-Westrex
Commun. Div. New Rochelle, N.Y.
R-Troncis, Inc. Jamaica, N.Y.
Rubber Teck, inc. Gardena, Calif.

Hewlett-Packard Co., Moseley Div.
Pasadena, Calif.

Microdot, inc. So. Pasadena, Calif.
Sealectro Corp. Mamaroneck, N.Y.
Zero Mfg. Co. Burbank, Calif.
General Mills Inc., Electronics Div.

Minaeapalis, Mina.
Paeco Div. of Hewlett-Packard Co.

Palo Alto, Calif.
North Hills Electronics, Inc. Glen Cove, N.Y.

International Efectronic Research Corp.
Burbank, Calif.
New York, N.Y.
Palo Alto, Calif.

Columbia Technical Corp.
Varian Associates
Allee Corp. Winchester, Mass.
Marshali nd., Capacitor Div. Monrovia, Calif.
Control Switch Division, Controls Co.

of America £l Segundo, Calif.
Delevan Electronics Corp. East Aurora, N.Y.
Wilco Corporation Indianapoiis, Ind.
Renbrandt, Inc. Boston, Mass.
Hoffman Electronics Corp.

Semiconductor Div. El Monte, Calif.
Technology Instrument Corp. of Calif.

Newbury Park, Calif.

THE FOLLOWING HP VENDORS HAVE NO NUMBER
ASSIGNED IN THE LATEST SUPPLEMENT TQ THE
FEDERAL SUPPLY CODE FOR MANUFACTURERS

HANDBOOK.
0000F Malco Tool and Die Los Angeles, Calif.
00002 Willow Leather Products Corp. Newark, N.J.
000AB  ETA England
000BB  Precision Instrument Components Co.
Van Nuys, Calif.
000CS Hewlett-Packard Co., Colorado Springs
Colorado Springs, Colorado
000MM  Rubber Eng. & Development Hayward, Calif.
000NN A “N'' D Mfg. Co. San Jose, Calif.
000QQ  Cooltron Oakliand, Calif.
000wWW  California Eastern Lab. Burlinglon, Calif.
000YY  S.K. Smith Co. Los Angeles, Calif.
From: FSC. Handbook Supplements
H4-1 Dated AUGUST 1966
H4-2 Dated NOV 1962



HEWLETT - PACKARD

UNITED STATES

ALABAMA

P.0. Box 4207

2003 Byrd Spring Road S.W.
Huntsville 35802

Tel: (205) 881-4591

TWX: 810-726-2204

ARIZONA

3009 North Scottsdale Road
Scottsdale 85251

Tel: (602) 945-7601

TWX: 910-950-1282

232 South Tucson Boulevard
Tucson 85716

Tel! (602) 623-2564

TWX: 910-952-1162

CALIFORNIA

3939 Lankershim Boulevard
North Hollywood 91604
Tel: (213) 877-1282

TWX: 910-499-2170

1101 Embarcadero Road
Paio Alto 94303

Tel: (415) 327-6500
TWX: 910-373-1280

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

1055 Shafter Street
San Dlego 92106

Tel: (714) 223-8103
TWX: 910-335-2000

COLORADO

7965 East Prentice
Englewood 80110
Tel: (303) 771-3455
TWX: 910-935-0705

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

111 East Avenue
Norwalk 06851

Tel: (203) 853-1251
TWX: 710-468-3750

DELAWARE

3941 Kennett Pike

Wilmington 19807

Tel: (302) 655-6161
TWX: 510-666-2214

FLORIDA

P.0. Box 545

Suite 106

9999 N.E. 2nd Avenue
Miami Shores 33153
Tel: (305) 758-3626
TWX: 810-848-7262

P.0. Box 20007

Herndon Station 32814
621 Commonwealth Avenue
Orlando

Tel: (305) 841-3970

TWX: 810-850-0113

P.0. Box 8128
Madeira Beach 33708
410 150th Avenue

St. Petersburg

Tel: (813) 391-0211
TWX: 810-863-0366

GEORGIA

P.0. Box 28234

450 Interstate North
Atlanta 30328

Tel: (404) 436-6181
TWX: 810-766-4890

ILLINOIS

5500 Howard Street
Skokie 60076

Tel: (312) 677-0400
TWX: 910-223-3613

INDIANA

4002 Meadows Drive
indianapolis 46205
Tel: (317) 546-4891
TWX: 810-341-3263

LOUISIANA

P.0. Box 856

1942 Williams Boulevard
Kenner 70062

Tel: (504) 721-6201
TWX: 810-955-5524

MARYLAND

6707 Whitestone Road
Baltimore 21207

Tel: (301) 944-5400
TWX: 710-862-0850

P.0. Box 1648

2 Choke Cherry Road
Rockville 20850
Tel: (301) 948-6370
TWX: 710-828-9684

MASSACHUSETTS
32 Hartwell Ave.
Lexington 02173
Tel: (301) 948-6370
TWX: 710-332-0382

MICHIGAN

24315 Northwestern Highway
Southfield 48075

Tel: (313) 353-9100

TWX: 810-232-1532

MINNESOTA

2459 University Avenue
St. Paul 55114

Tel: (612) 645-9461
TWX: 910-563-3734

MISSOURI

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

2812 South Brentwood Blvd.
St. Louis 63144

Tel: (314) 644-0220

TWX: 910-760-1670

NEW JERSEY
W. 120 Cetury Road
Paramus 07652
Tel: (201) 265-5000
TWX: 710-990-4951

1050B N. Kings Highway
Cherry Hill 08034

Tel: (609) 667-4000
TWX: 710-892-4945

NEW MEXICO

P.0. Box 8366

Station C

6501 Lomas Boulevard N.E.
Albuquerque 87108

Tel: (505) 255-5586

TWX: 910-989-1665

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

NEW YORK

1702 Central Avenue
Albany 12205

Tel: (518) 869-8462
TWX: 710-441-8270

1219 Campville Road
Endicott 13764

Tel: (607) 754-0050
TWX: 510-252-0890

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

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

L' SALES AND SERVICE

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

TWX: 510-223-0811

5858 East Moiloy Road
Syracuse 13211

Tel: (315) 454-2486
TWX: 710-541-0482

NORTH CAROLINA
P.0. Box 5187

1923 North Main Street
High Point 27262

Tel: (919) 882-6873
TWX: 510-926-1516

OHIO

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

3460 South Dixie Drive
Dayton 45439

Tel: (513) 298-0351
TWX: 810-459-1925

OKLAHOMA

2919 United Founder Boulevard
Oklahoma City 73112

Tel: (405) 848-2801

TWX: 910-830-6862

OREGON

Westhills Mall, Suite 158
4475 S.W. Scholls Ferry Road
Portland 97225

Tel: (503) 292-9171

TWX: 910-464-6103

PENNSYLVANIA

2500 Moss Side Boulevard
Monroeville 15146

Tel: (412) 271-0724

TWX: 710-797-3650

144 Elizabeth Street

West Conshohocken 19428
Tel: (215) 248-1600, 828-6200
TWX: 510-660-8715

TEXAS

P.0. Box 1270

201 E. Arapaho Rd.
Richardson 75080
Tel: (214) 231-1601
TWX: 910-867-4723

P.0. Box 22813

4242 Richmond Avenue
Houston 77027

Tel: (713) 667-2407
TWX: 910-881-2645

GOVERNMENT CONTRACT OFFICE
225 Bitly Mitchell Road

San Antonio 73226

Tel: (512) 434-4171

TWX: 910-871-1170

UTAH

2890 South Main Street
Salt Lake City 84115
Tel: (801) 486-8166
TWX: 910-925-5681

VIRGINIA

P.0. Box 6514
2111 Spencer Road
Richmond 23230
Tel: (703) 282-5451
TWX: 710-956-0157

WASHINGTON
433-108th N.E.
Bellevue 98004
Tel: (206) 454-3971
TWX: 910-443-2303

FOR U.S. AREAS NOT
LISTED:

Contact the regional office near-
est you: Atlanta, Georgia...
North Hollywood, California. ..
Paramus, New Jersey . .. Skokie,
llinois. Their complete ad-
dresses are listed above.

CANADA

ALBERTA

Hewlett-Packard (Canada) Ltd.
11745 Jasper Ave.

Edmonton

Tel: (403) 482-5561

TWX: 610-831-2431

BRITISH COLUMBIA
Hewlett-Packard (Canada) Ltd.
304-1037 West Broadway
Vancouver §

Tel: (604) 738-5301

TWX: 610-922-5059

MANITOBA
Hewlett-Packard Co. Ltd.
511 Bradford Ct.

St. James

Winnipeg
Tel: (204) 786-7581

NOVA SCOTIA
Hewlett-Packard (Canada) Ltd.
7001 Mumford Road

Suite_ 356

Halifax

Tel: (902) 455-0511

TWX: 610-271-4482

ONTARIO

Hewlett-Packard (Canada) Ltd.
880 Lady Ellen Place

Ottawa 3

Tel: (613) 722-4223

TWX: 610-562-1952

Hewlett-Packard (Canada) Lid.
1415 Lawrence Avenue West
Toronto

Tel: (416) 249-9196

TWX: 610-492-2382

QUEBEC
Hewlett-Packard (Canada) Ltd.
275 Hymus Boulevard

Peinte Claire

Tel: (514) 697-4232

TWX: 610-422-3022

Telex: 01-20607

FOR CANADIAN AREAS NOT
LISTED:

Contact Hewiett-Packard (Can-
ada) Ltd. in Pointe Claire, at

the complete address listed
above.
CENTRAL AND SOUTH AMERICA
ARGENTINA CHILE ECUADOR MEXICO PERU VENEZUELA
Hewlett-Packard Argentina Hector Calcagni P. Laboratorios de Radio-Ingenieria Hewlett-Packard Mexicana, S.A. Fernando Ezeta B. Hewlett-Packard De Venezuela
SACe.l Casilla 13942 Calle Guayaquil 1246 de C.V. Avenida Petit Thouars 4719 C.A.
Lavalle 1171 - 3° Estado 215 - Oficina 1016 Post Office Box 3199 Apartado Postal 12-832 Miraflores Edificio Arisdn Office No. 6
Buenos Alres Santiago Quito Eugenia 408, Dept. 1 Casilla 3061 Avda. Francisco de Miranda
Tel: 35-0436, 35-0627, 35-0431 Tel: 31-890, 490-505 Tel: 12496 Mexico 12, D.F. Lima Apartado del Este 10934
Telex: 012-1009 Cable: HORVATH Quito Tel: 43-03-79, 36-08-78 Tel: 50346 Chacaito
COLOMBIA Cable: FEPERU Lima Caracas
BRAZIL Instrumentacion EL SALVADOR NICARAGUA Tel: 71.88.05, 71.88.69, 71.88.76
Hewlett-Packard Do Brasil Henrik A, Langebaek & Cia. Ltda. Electrénica Roberto Terdn G. PUERTO RICO Cable: HEWPAK Caracas
l.e.C Ltda Carrera 7 348-59 Aparumiad Pc;‘st:ll 115%93 Apartado Postal 689 San Juan Electronics, Inc. :
Rua Coronel: Oscar Porto, 691 Apartado Aereo 6287 27 Avenida Norte 11 Edificio Terdn P.0. Box 5167
Sao Paulo - 8, SP Bogota, 1 D.E. San Salvador Managua Ponce de Leon 154 (F:g:‘?rgTAs NOT LISTED,
Tel: 71-1503 Tel: 45-78-06, 45-55-46 Tel: 25-74-50 Tel: 3451, 3452 Pda. 3-Pta. de Tierra iy

Cable: HEWPAK Sao Paulo

Hewlett-Packard Do Brasil
l.e.C. Ltda.

Avenida Franklin Roosevelt 84-
grupo 203

Rie de Janeiro, ZC-39, GB

Tel: 32-9733

Cable: HEWPAK Rio de Janeiro

Cable: AARIS Bogota

COSTA RICA

Lic. Alfredo Gallegos Gurdién
Apartado 3243

San José

Tel: 21-86-13

Cable: GALGUR San José

Cable: ELECTRONICA .
San Salvador

GUATEMALA

Olander Associates Latin America
Apartado 1226

7a. Calle, 0-22, Zona 1
Guatemala City

Tel: 22812

Cable: OLALA Guatemala City

Cable: ROTERAN Managua

PANAMA

Electrénica Balboa, S.A.

P.0. Box 4929

Ave. Manuel Espinosa No. 13-50
Bidg. Alina

Panama City

Tel: 30833

Cable: ELECTRON Panama City

HP 204C.max

San Juan, P.R. 00906
Tel: (174) 725-3342
Cable: SATRONICS San Juan

URUGUAY

Pablo Ferrando S.A.
Comercial e Industrial
Avenida Italia 2877
Casilla de Correo 370
Montevides

‘Tel: 40-3102

Cable: RADIUM Montevideo

Hewlett-Packard Inter-Americas
3200 Hillview Ave.

Palo Alto, California 94304

Tel: (415) 326-7000

TWX: 910-373-1267

Cable: HEWPACK Palo Alto
Telex: 034-8461

E 6-68



HEWLETT - PACKARD [ SALES AND SERVICE

AUSTRIA FRANCE Hewlett-Packard Vertriebs-GmbH Hewlett-Packard Italiana S.p.A. SPAIN HEWPAK A.G.
Unilabor GmbH Hewlett-Packard France Belm Strohhause 26 Palazzo Wtalia Ataio Ingenieros 54 Route des Acacias
Wissenschaftliche Instrumente 150 Boulevard Massena 2 Hamburg 1 Piazza Marconi 25 Urgel, 259 1211 Geneva 24
Rummelhardtgasse 6/3 75 Paris 13e Tel: 24 05 51/52 00144 Rome - Eur Barcelona, 11 Tel: 43 79 29
P.0. Box 33 Eetl 70'71&7?;&( pari Cable: HEWPACKSA Hamburg Tel: 591 2544 Tel: 230-69-88 Telex: 2 24 86
Vienna 1X/71 able: aris Telex: 21 53 32 Cable: HEWPACKIT Rome Atalo Ingenieros
: Telex: 25048 : 6151 : TURKEY
B INSTRUMENT Hewlett-Packard Vertriebs.GmbH Telex: 61514 Enrique Larreta 12 Telokon Engineering Bureau
Vienna Hewlett-Packard France Reginfriedstrasse 13 NETHERLANDS Lt P.0. Box 376 - Galata
ggql“;:esseﬂw"s Tel-“89c51 21/22 Hewlett-Packard Benelux, N.V.  canie” TELEATAIO Madrid "I'“Im:;lm 40
BELGIUM : . de Boelelaan 1043 y el:
Hewlett-Packard Benelux S.A,  Tel: 42:63-45 Gable: HEWPACKSA Munich Amsterdam, 2.2 Telex: 2 72 49 Cable: TELEMATION Istanbul
348 Boulevard du Souverain : Tel: 42 77 77 SWEDEN
ERM,
Brussets 3o Rowiett Packard Vertrisbs-GmbH GREECE Gable: PALOBEN Amsterdam P Instrument AB HowpettPackard Lid
e AL Lietzenburger Strasse 30 Kostos Karayannis ! Hagakersgatan 7 224 Bath Road
Cable: PALOBEN Brussels Berlin W 3 18, Ermou Street Miindal
Telex: 23 494 S s o Athens 124 NORWAY Tel: 031 - 27 68 00 Slough, Bucks
Tel: 24 86 36 Tel: ;1 6 Hewlett-Packard Norge A/S : Tel: Slough 33341
DENMARK g Telex: 18 34 05 C:h.ls- %AJI?A!R Athens Nesvelen 13 HP Instrument AB Cable: HEWPIE Slough
Hewlett-Packard A/S Hewlett-Packard Vertriebs-GmbH  Telex: 5962 Haslum Svetsarvagen 7 Telex: 84413
gerang Herrenb: + : Tel: 53 83 60 Solna 1
Langebierg 6 errenberger Strasse 110 YUGOSLAVIA
gebjerg 703 Bblingen, Wirttemberg  IRELAND Cable: HEWPACK Oslo Tel: 98 12 50 Belram SA.
2850 Nai
01 5040 40 Tel: 070316671 Hewlett Packard Lid. Telex: 6621 Cable: MEASUREMENTS Belram S.A. ¢ Mimosas
Cable: HEWPACK AS Cable: HEPAG Bgblingen 224 Bath Road PORTUGAL Telex: 10791 Brussels 15, Belgium
Telex:. 66 40 Telex: 72 65 739 Slough, Bucks, England Telectra . Tel: 34 33 32, 34 26 19
Hewlett-Packard Vertriebs-GmbH Tel: Slough 33341 Rua Rodrigo da Fonseca 103 SWITZERLAND Cable: BELRAMEL Brussels
FINLA Achenbachstrasse 15 $:fe': ;‘5"{'3"5 Slough P.0. Box 2531 HEW:AK AG Telex: 21790
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HEWLETT ﬁ PACKARD

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 calibration measurements
are traceable to the U.S. National Bureau of Standards to the extent
allowed by the Bureau’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 components listed
in the operating manual, for the specified period. We will repair or
replace products which prove to be defective during the warranty
period. No other warranty is expressed or implied. We are not liable
for consequential damages.

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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