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Section I Model205AG
 

Table 1-1. Specifications
 

Frequency R3nge: 
20 Hz 10 20 kHz in three decade bands: 

Xl 20 Hz to 200 Hz 
XIO 200 Hz to 2 kHz 

XI00 2 kHz to 20 kHz 

Calibration covers approximately 270 degrees on 6 
inch diameter main dial. 

Dial Accuracy: 
WitlUn ± 2'k of setting at normal ambient tempera­
tures. (Includes warm-up and changes due to aging of 
tubes and components.) 

Output Flatness: 
± 1.5 dB 20 Hz to 20 kHz at output levels;;' 30 dBm 

with output meter reading held at +37 dB (refer· 
ence =1000 Hz) 

± 1 dB 20 Hz to 20,kHz at output levels < + 30 dBm 
with output meter reading held at +3 7 dB 

Distortion: 
Less than J% at frequencies above 30 Hz. 

Hum Level: 
More than 60 dB below output levels greater than 
-30 dBm. For output levels of -30 dBm and below 
hum level will be ~ -90 dBm. 

Output Attenuators: 
Provide 110 dB attenuation in 10 and 1 dB steps. 

Accuracy: 
10 dB Attenuator: 

1 kHz ± 0.5 dB, adB to 80 dB 
± (5 dB, 90 dB to 100 dB 

20 kHz ± 2.5 dB, 0 dB to 100 dB 
1 dB Attenuator: 

20 kHz ± 0.25 dB, 0 dB to 10 dB 

Input Meter: 
Calibrated in dBm (0 dBm = 1 mW into 600 ohms) 
from - 5 to + 8 dBm and in volts from 0 to 2 V rms. 
Voltage accuracy is ± 5% of full scale. 

Input Attenuator: 
Extends meter range to +48 dBm and to 200 V rms in 
5 dB steps. Accuracy is ± 0.1 dB. 

Table 1-2. General Information 

Output: Dimensions: 
Five watts maximum into resistive loads of 50, 200, Cabinet Mount: 
600, and 5000 ohms. Output circuit is balanced and 20-3/4 in. wide, 12-3/4 in. lUgh, 15-1/2 in. deep. 
center tapped--any terminal may be grounded. 

WARNING
 
Voltages as high as 180 V rms are obtainable
 

Rack Mount: at the OUTPUT terminals of the Model
 
205AG when the output is at maximum on
 
the 5000 ohms impedance setting.
 r 

TOP

" 
Output Impedance: .-j;::­ l'Approximately 1/6 load impedance with zero attenua­

1 __ . ...1. 

tor setting. Approaches load impedance with attenua­ - ' 
/tor settings of 20 dB or more. 

Output Meter: 
Calibrated in volts and dBm (0 dBm = I mW into 600 

0
------·-------=,1 

ohms). Full scale values are 65 V and +37 dBm. Reads 
10 

on a 600 ohm basis regardJess of output impedance REAR51 DE 
IOnsel ected. 

•
IPower Supply: --'9-----:. It 

20~AGR t'"115 or 230 volts ± 10%,48 to 440 Hz, 150 watts. 

( 

l-D 



Model205AG	 Section I 

SECTION I
 

GENERAL 

1-1.	 DESCRIPTION. 

1-2. The Model 205 AG Audio Signal Generator contains all 
the necessary instruments for accurate gain or frequency 
response measurements. The basic audio oscillator uses a 
Wein Bridge circuit to generate a sine wave. This. sine wave 
is then amplified and provided at the OUTPUT terminals. 
Any desired frequency in the range of 20 Hz to 20 kHz is 
obtainable from the instrument. Two voltmeters are pro­
vided on the front panel. One voltmeter measures input to 
the device under test, the second measures output from the 
device under test. An attenuator is provided to set the 
output voltage to the desired level. Output impedance can 
be changed by means of selector switch to 50,200,600, or 
5000 o runs. 

1-3.	 INSTRUMENT SPECIFICATIONS AND GENERAL 
INFORMATION. 

1-4. Tables I-I and 1-2 list Specifications and General 
Information (respectively) for the Model 205 AG. Table 1-2, 

INFORMATION 

General Information, is included to provide useful informa­
tion relating to the instrument. The information it contains 
should not be considered specifications. 

1-5.	 INSTRUMENT AND MANUAL IDENTIFICATION. 

1-6. Hewlett-Packard uses a two-section serial number. The 
first section (prefix) identifies a series of instruments. The 
last section (suffix) identifies a particular instrument within 
the series. If a letter is included with the serial number, it 
identifies the country in which the instrument was manu­
factured. 

1-7. If the serial prefix of your instrument differs from the 
one on the title page of this manual, a change sheet will be 
supplied to make this manual compatable with newer 
instruments or the backdating information in Appendix C 
will adapt this manual to earlier instruments. All corres­
pondence with Hewlett-Packard should include the com­
plete serial number. 

" ., 

§ 
.. 

" n 

. . 
~ . 

l~ 
'I !~ 
j 

Figure 1-1. Model 20SAG Audio Signal Generator 
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SECTION II
 

INSTALLATION
 

2·1. INTRODUCTION. 

2-2. This section includes information and instructions 
necessary for the installation or shipment of this instru­
ment. Included is information pertaining to initial inspec­
tion, installation, and repackaging for shipment. 

2-3. INSPECTION. 

2-4. This instrument was carefully inspected both mechani­
cally and electrically before shipment. It should be physi­
cally free of mars or scratches and in perfect electrical order 
upon receipt. To confIrm this, the instrument should be 
inspected for physical damage. Also, the electrical perform­
ance of the instrument should be tested using the procedure 
outlined in Section V of this manual. If there is damage or 
deficiency, see the warranty at the front of this manual. 

2-5. POWER REQUIREMENTS. 

2-6. This instrument will operate from either 115 or 
230 Vac, 48 Hz to 440 Hz. The instrument can easily be 
converted from 115 volt to 230 volt operation by changing 
the position of the slide switch located on the rear panel, so 
that the designation appearing on the switch matches the 
nominal voltage of the power source. 

2-7. GROUNDING REQUIREMENTS. 

2-8. To protect operating personnel, the National Electrical 
Manufacturers' Association (NEMA) recommends that the 
instrument panel and cabinet be grounded. Each Hewlett­
Packard instrument is eqUipped with a three-eonductor 
power cord which, when plugged into an appropriate 
receptacle grounds the instrument. The offset pin on the 
power cord three-prong connector is the ground wire. 

2-9. To preserve the protection feature when operating the 
instrument from a two-eontact outlet, use a three-prong to 
two-prong adapter and connect the green pigtail on the 
adapter to ground. 

2-10. RACK/BENCH INSTALLATION. 

2-11. This instrument is shipped either as a bench type unit 
or as a rack mount unit. Four holes, two on each side of the 

front panel, are provided for. rack mounting of the 
instrument. 

2-12. REPACKAGING FOR SHIPMENT. 

2-13. The follOWing is a general guide for repackaging for 
shipment. If you have any question, contact your local -hp­
Sales and Service Office. (See Appendix at the back of this 
manual for office location.) 

-----NOTE----­

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

2-14. Place the instrument in its original container if 
available. If the original container is not available a suitable 
one can be purchased from your nearest -hp- Sales Jnd 
Service OffIce. 

2-15. If the original container is not used; 

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

b.	 Use plenty of packing material around all sides of 
the instrument and protect panel faces with 
cardboard strips. 

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

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

2-1 
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SECTION III
 

OPERATING INSTRUCTIONS
 

3-1. INTRODUCTION. 

3-2. This section contains information necessary for proper 
operation of the Model 205AG Audio Signal Generator. 
lncluded in this section are identification of controls, 
indicators and connectors (panel features); preliminary 
checks; and operating instructions. 

3-3. PANEL FEATURES. 

3-4. Front and rear panel features are described in Figure 
3-1. Each operating control, indicator, and connector is 
identified by an associated number and described by a 
paragraph with the corresponding number. 

,. 

3-5. PRELIMINIARY CHECKS. 

3-6. Before connecting the 205AG to primary power make 
the following checks: 

a.	 Ensure that the line voltage selection switch (S6) is 
correctly positioned for the line voltage to be 
used. 

b. Ensure the proper tine fuse (FI) is in place. 

3·7. OPERATING INSTRUCTIONS. 

3-8. OSCILLATOR OPERATION. 

3-9. The procedure for operating the Model 205AG Audio 
Signal Generator is as follows: 

a.	 Connect the instrument power cable to a 
115/230 V alternating current power line and the 
output terminals to the equipment being tested. 
Set the IMPEDANCE s\Vitch to match the load. 
When the Signal Generator is operated into a high 
impedance load, the Load Switch must be turned 
on, otherwise the Output Level Meter and the 
Attenuator indications will not be correct. The 
Load Switch should be off when the instrument is 
connected to loads within the impedance range of 
the selected output impedance. 

b. Turn the power switch to	 ON and allow approxi­
mately five minutes for the instrument to stabilize. 
Set the Freq. Range control and tne frequency dial 
so that their indications when multiplied together 
equal the desired frequency. For example: Fre­
quency dial indication 20, FREQUENCY RANGE 
XI 00, 20 x 100 = 2000 Hz. 

c.	 Set the output attenuators and the AMPLITUDE 
control to obtain the desired output level. Distor­
tion in the output will be minimized by keeping 
the Output Level meter indication near maximum 
and reducing the output with the output attenua­
tors. 

3-10. OUTPUT LEVEL METER OPERATION. 

3-11. The Output Level meter is calibrated directly in 
output voltage and dB above 1 milliwatt when the 
instrument is operating into a 600 ohm load and both 
output attenuators are set at zero. 

3-12. With any matched load (50,200,600, or 5000 ohms) 
the output power in dB above or below 1 milliwatt is equal 
to the Output Level Meter indication less the output 
attenuator settings. For example: an Output Level meter 
indication of + 35 dB and a total output attenuation of 
45 dB will produce an output level of -10 dBm into a 
matched load. 

3-13. Figure 3-2 is a chart of meter voltage multiplying 
factors for any value of output attenuation. With the 
IMPEDANCE switch set at 600 ohms and an internal or 
external 600 ohm load, the output voltage will be the 
Output Level meter voltage indication multiplied by a 
factor obtained from Figure 3-2 opposite the total output 
attenuation. For example: with the output attenuators set 
for 40 dB all Output Level meter indications should be 
multiplied by .01 to obtain the true output voltage into a 
600 ohm load. 

3-14. To obtain the true output voltage into a 50, 200 or 
5000 ohm load tile factors in Table 3-1 must be applied to 
the true voltage across a 600 ohm matched load. For 
example: with an Output Level Meter indication of 40 volts 
and the output attenuators set at 40 dB, we find from 
Figure 3-2 that the true output voltage into 600 ohms 
would be 40 volts multiplied by 0.01 or 0.4 volts. To 
convert this to a voltage across a 200 ohm matched load 
multiply by 0.577 or 0.4 x 0.577 = 0.2308 volts. 

Table 3-1. Output Meter Voltage Multiplying Factor 

Load Impedance 600 Ohm Voltage 
Multiplying Factor 

50 
200 

5000 

0.289 
0.577 
2.89 

3-1 
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14 
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INPUT ATIENUATOR (DB)
 
This switch is the range switch for the INPUT
 
LEVEL meter and is calibrated in steps of 5 dB
 
from 0 to 40 dB.
 

POWER ON
 
This switch controls the power supplied to the
 
instrument from the power line.
 

FREQUENCY RANGE
 
The position of this switch indicates the multiply­

ing factor to be used with the frequency dial
 
indication.
 

CD FREQUENCY VERNIER
 
Permits fme tuning of the FREQUENCY dial.
 

AMPLITUDE 
The control adjusts the amplitude of oscillator 
voltage applied to the output amplifier. The 
calibration is in arbitrary units. 

LOAD ON 
This switch is used to connect an internal 600 ohm 
load across the OUTPUT terminals. 

IMPEDANCE 
This switch selects the instrument output imped­

ance. The available impedances are 50, 200, 600, 
and 5000 ohms. 

CD OUTPUT 
The instrument output appears at four terminals. 
The terminal marked CT is the center tap of the 
line matching transformer. The -4- terminal is 
connected to the chassis. The two vertically spaced 
terminals are connected to the line matching 
transformer through the IMPEDANCE switch. A 
balanced output is obtained from the vertically 
spaced terminals and an unbalanced output may 
be obtained by connecting the ~ terminal to 
one of the output terminals with the captive link 
provided. 

I dB ATTENUATOR
 
Attenuates output in 10 steps of 1 dB each.
 

® 10 dB ATIENUATOR
 
Attenuates output in 10 steps of 10 dB each.
 

.@	 FREQUENCY Dial 
This dial is calibrated in Hz. The output frequency 
is the frequency dial indication multiplied by the 
FREQUENCY RANGE switch position. 

Figure 3-1. Model 205AG Panel Features 

3-2 



Model205AG	 Section III 

® POWER Indicator Light 
Illuminates when line switch is ON, indicating 
primary power has been applied to the instrument. 

® OUTPUT LEVEL 
This meter indicates the voltage at the output 
terminals when the IMPEDANCE switch is set at 
600, output attenuators both at zero, and the 
instrument is loaded with the internal or an 
external 600 ohm load. Under other operating 
conditions the meter may be used as a monitor to 
insure constant output voltage. 

@ INPUT LEVEL 
This meter measures the voHage applied to the 
input terminals and the range of the meter is 
controlled by the INPUT ATTENUATOR (DB) 
range switch. 

®	 INPUT 
These terminals are the input for the audio 
frequency INPUT LEVEL vacuum tube voltmeter 
in the instrument. 

®	 FUSE 
The fuseholder, located on the back of the chassis, 
contains the power line fuse. Refer to the Table of 
Replaceable Parts (6-1) for the correct fuse rating. 

® PRIMARY POWER RECEPTACLE 
Connects primary power to the instrument. 

® 115 V1230 V Slide SWitch
 
S6 selects nominal operating voltage of the instru­

ment.
 

PIO Figure 3-1. 
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Figure 3-2. Output Voltage Correction Factors When 
Using Output Attenuators 

Model 20SAG Panel Features 
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3-15. INPUT LEVEL METER OPERATION. 

3-16. The Input Level meter is an independent audio 
frequency vacuum tube voltmeter, suitable for monitoring 
the output voltage of a device under test. The meter is 
calibrated in volts and dB above 1 milliwatt in 600 ohms 
when the INPUT ATTENUATOR (DB) switch is on zero. 

3-17. When making comparative measurements across a 
constant impedance the meter and INPUT ATTENUATOR 
(DB) switch will indicate directly the change in dB in the 
circuit under test. 

3-18. When using the Input Level meter to monitor a 600 
ohm circuit, the power level in dB above 1 milliwatt is 
equal to the meter indication plus the indication of the 
INPUT ATTENUATOR (DB) switch. 

3-19. When making power measurements in circuits with 
impedances below 600 ohms, the absolute level in dB abovel 
or below 1 milliwatt is equal to the level indicated on the 
meter plus the INPUT ATPENUATOR (DB) switch indica­
tion plus a correction factor for the circuit impedance. 

+30 
~ 
CD 
0 
I 

Z 
0 
I ­
U 
W 
a:: 
a:: 
0 +20u 

a:: 
w 
I ­
W 
~ 

I ­
::> 

z 
~ 

+10 

o 
I 10 

Model205AG 

Figure 3-3 gives correction factors for impedances between 
1 and 600 ohms. 

3-20. The input voltage level for any range of the INPUT 
ATTENUATOR (DB) switch is the voltage indicated by the 
Input Level meter multiplied by the factor indicated in 
Table 3-2 for the particular range of the INPUT ATTENU­
ATOR (DB) switch in use. 

Table 3-2. Input Meter Voltage Multiplying Factor 

INPUT ATTENUATOR Meter Voltage 
(DB) Position Multiplying Factor 

> 

0 
5 

10 
15 

20 
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1.78 
3.16 
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Figure 3-3. Input Level Meter Correction Curve 
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SECTION IV
 

THEORY OF 

4-1. GENERAL. 

4-2. The Model 205AG Audio Signal Generator consists of 
an oscillator, an amplifier, output meter and attenuator, 
line matching transformer, and a conventional power 
supply (see Figure 4-1). 

4-3. The oscillator section (tubes VI and V2) is a resist­
ance-tuned type circuit. Basically, this oscillator is a 
two-stage resistance-eoupled amplifier which is caused to 
oscillate by the use of a positive feedback network. This 
network is a frequency-selective resistance-eapacity combin­
ation which controls the frequency of oscillation. By using 
a variable tuning capacitor for the capacity of the network, 
it is possible to tune the oscillator over a wide 10: 1 range; 
and by using a sWitching arrangement to select different 
values of resistance for the network, several ranges are given 
to the oscillator. 

44. Negative feedback is used in the oscillator section in 
order to minimize distortion and to obtain a very high 
order of stability. The amount of negative feedback is 
determined by a resistance network, one element of which 
is non-linear (the 3-watt lamp in the cathode of VI). This 
element controls the amount of feedback in accordance 
with the amplitude of oscillation and consequently main­
tains the amplitude of oscillation substantially constant 

OPERATION 

over a wide frequency range. The negative feedback also 
keeps the operation of the system on the linear portion of 
the tube characteristic. 

4-5. The amplifier section consists of a voltage amplifier 
tube directly coupled to a phase inverter which drives the 
push-pull output tubes. The tertiary winding on the output 
transformer provides negative feedback for the amplifier. 

4-6. The output meter and attenuator section is made up 
of an average reading type voltmeter and two bridged 
T-type attenuators. The attenuators and voltmeter are 
connected between the output transformer secondary and 
the primary of the line matching transformer. 

4-7. A full·wave rectifier and a dc milliammeter calibrated 
in volts and decibels make up the Output Level meter. The 
line matching transformer is used to change the 500 ohms 
line impedance to 50, 200, 600, or 5,000 ohms output 
impedance. 

4-8. The Model 205AG also includes an Input Level meter 
which is of the average responding type. The meter consists 
of a two stage amplifier with negative feedback, a full-wave 
rectifier and a dc milliammeter calibrated in volts and 
decibels. 

NEGATIVE FEEDBACKr--------------------------l 
I I 

OUTPUT 
LEVEL 
METER 

TUBE V7 
METER Ml 

Figure 4-1. Block Diagram Model 205AG 
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Table 5-1. Required Test Equipment 

INSTRUMENT TYPE REQUIRED CHARACTERISTICS RECOMMENDED MODEL 

Electronic Counter Frequency Range: < 20 Hz to >20 kHz -hp- Model 5245L 
Electronic Counter 

I 

AC Voltmeter Frequency Range: 20 Hz to >20 kHz 
Accuracy: ± 1% of full scale 

± 1% of reading. 

-hp- Model 400 FL 
AC Voltmeter 

I Wave Analyzer 

~ 

Frequency Range: 20 Hz to >20 kHz. 
Dynamic Range: >75 dB (should be able 

to measure levels of -90 dBm) 

-hp- Model 302A 
Wave Analyzer 

Attenuator Frequency Range: 0 Hz to > 20 kHz 
Attenuation Range: > 10 dB in 1 dB steps 
OveralJ Accuracy: ± 0.1 dB 

-hp- Model 355C 
Attenuator 

Resistor Approximately son at 1/4 watt -hp- Part No. 0698-4110 I 

5'() 
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SECTIOI~ V 

MAINTENANCE 

5-1. INTRODUCTION. 

5-2. This section contains maintenance and service infor­
mation for the -hp- Model 205AG Audio Oscillator. 
Included are performance checks, adjustment procedures, 
troubleshooting, and repair procedures. 

5-3. REQUIRED TEST EQUIPMENIT. 

5-4. The eqUipment needed to properly check and adjust 
the Model 205AG is listed in Table 5-1. If the recommend­
ed model is not available, any instrument that has specifica­
tions equal to or better than the required specifications 
may be used. 

5-5. PERFORMANCE CHECKS. 

5-6. Performance checks are in-eabinet tests that compare 
the Model 205AG with its given specifications. These 
checks may be used for incoming inspection, periodic 
maintenance, and for specification checks after a repair. A 
Performance Check Test Card is prOVided at the end of this 
section for recording the performance of the instrument 
during the performance checks. The card may be removed 
from the manual and used as a permanent record of the 
incoming inspection or of a routine performance check. If 
the instrument fails to meet a specification refer to the 
adjustment and troubleshooting procedures in the last half 
of this section. Before these checks are attempted the 
instrument should be turned on according to the procedure 
outlined in Paragraphs 3-5 thru 3-7 of this manual. 

5-7. FREQUENCY RAI\lGE. 

Specification 
20 Hz to 20 kHz 

If instrument does not meet this 
specification refer to Paragraph 5-74. 

5-8. Set power switch to ON. 

5-9. Set Model 205AG controls as follows: 

10 and 1 dB 
OUTPUT ATTENUATORS OdB 
FREQUENCY RANGE Xl 
LOAD ON 
IMPEDANCE 600n 
AMPLITUDE .1 00 
FREQUENCY Full ew 

5-10. Connect the OUTPUT of the Model 205AG to the 
input of an electronic counter. The counter should read a 
frequency of,;;;; 20 Hz. 

5-11. Turn the FREQUENCY dial to the full CCW posi­
tion. A frequency of ~ 200 Hz should be read on the 
counter. 

5-12. Repeat steps 5-10 and 5-11 except set FREQUENCY 
RANGE to XIO. The output of the Model 205AG should 
vary from a frequency ,;;;; 200 Hz to a frequency ~ 2 kHz. 

5-13. Again repeat steps 5-10 and 5-11 except set FRE­
QUENCY RANGE to XlOO. The output of the Model 
205AG should vary from a frequency ,;;;; 2 kHz to a 
frequency ~ 20 kHz. 

5-14. DIAL ACCURACY. 

Specification 
± 2% of dial setting 

If the instrument does not meet this 
specification refer to Paragraph 5-74. 

5-15. Connect the OUTPUT of the Model 205AG to an 
electronic counter. 

-----NOTE----­
Allow at least 5 minutes warmup period 
before performing the remainder of this 
check. 

5-16. Set the Model 205AG controls as indicated in 
Paragraph 5-9 except set the FREQUENCY dial to 20. 

5-17. Check the dial accuracy at each of the frequencies 
listed in Table 5-2. The frequency at each setting should lie 
within the range of frequencies listed in the maximum 
range column for that particular frequency. 

Table 5-2. Dial Accuracy Check 

FREQUENCY 
DIAL SETTING 

FREQUENCY 
RANGE 

MAXIMUM 
RANGE (Hz) 

20 Xl 19.6 - 2004 
50 Xl 49.0 - 51.0 

100 Xl 98.0 - 102.0 
200 Xl 196 - 204 

20 XlO 196 - 204 
50 XlO 490 - 510 

100 X10 980-1020 
200 XlO 1960 - 2040 

20 X100 1960 - 2040 
50 XlOO 4900 - 5100 

100 X100 9800 - 10200 
200 X100 19600 . 20400 
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5-18. OUTPUT FLATNESS. 

Specification 
± 1.5 dB, 20 Hz to 20 kHz @ 
output levels;;;' +30 dBm 
± 1 dB 20 Hz to 20 kHz @ out­
put levels < +30 dBm 
If instrument does not meet this specifi­
cation refer to Paragraph 5-74. 

5-19. Set the Mode1205AG controls as follows: 

oand 10 dB 
OUTPUT ATTENUATORS 
IMPEDANCE 
LOAD 

0 dB 
600n 

ON 
AMPLITUDE + 37 dBm as indicated on 

OUTPUT LEVEL meter 

5-20. Connect the OUTPUT to an AC voltmeter. 

5-21. Set the output frequency of the Model 205AG to 
1 kHz and note the OUTPUT level on the dB scale of the 
AC voltmeter. This is the reference level. (Ensure OUTPUT 
LEVEL meter indication remains at +37 dB.) 

5-22. Set the FREQUENCY RANGE to Xl, and slowly 
vary the FREQUENCY dial from 20 to 200 while observing 
the AC voltmeter. 

5-23. The output level should not vary more than ± 1.5 dB 
from the level observed at the 1 kHz reading (Paragraph 
5-21 ). 

5-24. Repeat Paragraphs 5-22 and 5-23 for the XI0 and 
XI00 FREQUENCY RANGE. 

5-25. Repeat Paragraphs 5-22 thru 5-24 except set the 10 
dB OUTPUT ATTENUATOR to 30. The output level 
should not vary more than ± 1 .dB from the 1 kHz reading 
over the entire frequency range of the Model 205AG. 

5-26. DISTORTION. 

Specification 
Less than 1% at frequencies 
>30 Hz. 
If the instrument can not meet this 
specification refer to Paragraph 5-90 and 
Table 54 (troubleshooting). 

5-27. Set Model 205AG controls as follows: 

oand 10 dB 
OUTPUT ATTENUATORS 0 dB 
FREQUENCY RANGE XI0 
FREQUENCY 100 
LOAD ON 
AMPLITUDE MAXIMUM 
IMPEDANCE 600 n 

5-28. Connect the OUTPUT of the Model 205 AG to the 
input of a distortion analyzer. 

Model205AG 

5-29. Measure the distortion. It should be less than 1%. 

5-30. HUM LEVEL. 

Specification 
More than 60 dB below output 
levels > -30 dBm. For output 
levels";;; -30 dBm level will be 
,,;;; -90 dBm. 
If the instrument cannot meet this 
specification refer to Table 54 (trouble­
shooting). 

5-31. Set Model 205AG controls as follows: 

IMPEDANCE 600 
LOAD ON 
FREQUENCY 200 
FREQUENCY RANGE X100 
10 and 1 dB OUTPUT ATTNEUATORS 0 dB 

5-32. Connect the 205AG OUTPUT to the input of a wave 
analyzer. 

5-33. Adjust the AMPLITUDE control of the Model 
205AG to provide an output level of +30 DBM as observed 
on the OUTPUT LEVEL meter. 

5-34. Using the wave analyzer determine the level of hum 
at 60 Hz. Record this value. 

5-35. Check the hum level at 120 Hz and 180 Hz. Record 
these values. 

-----NOTE----­

When making this measurement, be cer­
tain you are measuring the 60 Hz hum 
and not 0 beat which occurs near sixty on 
the wave analyzer FREQUENCY dial. 

5-36. Using the graph of Figure 5-1 determine the number 
of decibels to add to the largest hum level measured (in this 
case the level at 60 Hz) for the 120 Hz and 180 Hz 
harmonies. Add these two values to the level at 60 Hz. 

Example: Assume the hum level measured at 60 Hz (largest 
hum level) is -60 dBm. If the hum level measured at 120 Hz 
is -70 dBm the difference between the largest measured 
(i.e., the level at 60 Hz) and the hum level measured at 120 
Hz is -10 dBm. Referring to Figure 5-1 the "decibel 
difference between two values" is, in this case, -10 dBm. 
The corresponding value to be added to the hum level 
measured at 60 Hz is approximately 0.50. If this is then 
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Figure 5-1 Logarithmic Addition of Hum Harmonics 

added to the hum level at 60 Hz the overall level is -60 dBm 
+0.50 = -59.60 dB. Th~ level measured at 180 Hz is 
obtained in a similar manner, yielding the approximate 
overall hum level. 

5-37. The overall level as calculated in Paragraph 5-36 
should be < -30 dBm. 

5-38. Resetting the Model 205AG ATTENUATORS and 
AMPLITUDE control as necessary repeat steps 5-34 thru 
5-37 for output levels of -20 dBm and -40 dBm. The 
output hum level under these conditions should be 
< -80 dBm and';;;; -90 dBm, respectively. 

5·39. OUTPUT ATTENUATOR ACCURACY CHECK. 

Specification 
Accuracy: 

10 dB ATTENUATOR: 
1 kHz: ± 0.5 dB, 0 dB to 80 dB
 

± 1.5 dB, 90 dB to 100 dB
 
20 kHz: ± 2.5 dB, 0 dB to 100 dB
 

1 dB ATTENUATOR 
20 kHz: ± .25 dB, 0 dB to 10 dB 

If the instrument cannot meet this 
specification refer to Table 54 (trouble­
shooting). 

5-40.10dBCheck. 

541. Set the Model 205AG controls as follows: 

10 and 1 dB 
OUTPUT ATTENUATORS O dB 
J"OAD ON 
FREQUENCY RANGE XI0 
FREQUENCY .1 00 
IMPEDANCE '.' 600 
AMPLITUDE 0 

Section V 

542. Connect the OUTPUT of the Model 205AG to the 
input of an AC voltmeter (600n ref.). 

543. Set the sensitivity of the AC vol tmeter to 30 V full 
scale and adjust the Model 205AG AMPLITUDE to indicate 
oas observed on the dB scale of the AC voltmeter. 

544. Lower the Model 205AG 10 dB ATTENUATOR one 
step (10 dB) and increase the AC voltmeter sensitivity one 
step (l0 dB). 

545. Observe the AC voltmeter. The reading should be 
within ± 0.5 dB of aon the dB scale of the meter. 

5-46. Repeat steps 544 and 545 for the 10 dB thru 
100 dB settings of the Model 205AG 10 dB OUTPUT 
ATTENUATOR. The accuracy tolerance on the 90 and 
100 dB settings is ± 1.5 dB. 

547. Set the Model 205 AG controls as indicated in 
Paragraph 541 except set FREQUENCY RANGE to XI00 
and FREQUENCY to 200. 

548. Repeat steps 5-43 thru 545 except set the AC 
voltmeter reference (Paragraph 543) to -} dB instead of 0 
and check for an indication that is within ±2.5 dB of the 
-1 dB reference. Repeat this paragraph for the 10 dB thru 
100 dB settings of the 10 dB OUTPUT ATTENUATOR. 

5-49. 1 dB Check. 

5-50. Set the Model 205AG controls as follows: 

10andldB 50andlOdB, 
OUTPUT ATTENUATORS respectively 
LOAD OFF 
FREQUENCY RANGE XI00 
FREQUENCY 200 
IMPEDANCE 50 
AMPLITUDE. " 0 

5-51. Connect the equipment as shown in Figure 5-2. The 
355C Attenuator should be set to O. 

DO NOT APPLY VOLTAGES IN EX­
CESS OF 5 V RMS TO THE 355C 
ATTENUATOR. VOLTAGES IN EX­
CESS OF THIS MAY DESTROY THE 
ATTENUATOR. 

5-52. Set the AC voltmeter range to -40 dB (lOrn V) and 
adjust the Model 205AG AMPLITUDE control for an 
indication of 0 on the dB scale of the voltmeter. 

5-53. Decrease the Model 205AG attenuation by 1 dB 
using the I dB OUTPUT ATTENUATOR. 

5-54. Increase the attenuation of the 355C Attenuator 
1 dB and observe the AC voltmeter. The reading should be 
within ± .25 dB of O. 
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AC	 VOLTMETER 
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Figure 5-2 1 dB Attenuator Accuracy Check 

5-55. Repeat Paragraphs 5-53 and 5-54 for each step of the 
I dB OUTPUT ATTENUATOR. 

5-56. INPUT METER CHECK. 

Specification 
Accuracy is ± 5% of full scale. 

If the instrument will not meet this 
specification refer to Paragraph 5-85 and 
Table 5-4 (troubleshooting). 

5-57. Set the Model 205AG AMPLITUDE to 
connect the INPUT to the OUTPUT. 

5-58. Set the 205AG controls as follows: 

IMPEDANCE 
LOAD 
FREQUENCY 
FREQUENCY RANGE 
10 and 1 dB 
OUTPUT ATTENUATORS 
INPUT AITENUATOR 

0 and 

600 
ON 
200 

X100 

0 
20 

5-59. Connect an AC voltmeter to the INPUT terminal of 
the Model 205AG. 

5-60. Adjust the AMPLITUDE to 2.0 Vas observed on the 
INPUT METER. 

5-61. Observe the AC voltmeter, its reading should be 
within ± 5% (i.e., ± I V) of 20 V. (Input meter reading is 
atte'nuated 20 dB). 

5-62. Repeat steps 5-59 and 5-60 for INPUT METER 
settings of 1.5 V, 1.0 V, 0.5 V and 0 V. The AC voltmeter 
indication should be within ± 1 V of 15 V, 10 V, 5 V, and 
o V, respectively. 

-----NOTE----­
If this specification cannot be met, refer 
to Paragraph 5-85 of this manual for the 
adjustment procedure. 

5-63. INPUT ATIENUATOR ACCURACY. 

Specification 
Accuracy is ± 0.1 dB. 

If the instrument cannot meet this 
specification refer to Table 5-4 (trouble­
shooting). 

5-64. Set the AMPLITUDE control to 0 and connect the 
OUTPUT of the Model 205AG to the INPUT. Also connect 
an AC voltmeter to the INPUT. 

5-65. Set the Model 205AG controls as follows: 

IMPEDANCE 5000 
LOAD OFF 
FREQUENCY 040 
FREQUENCY RANGE XIO 
10 and 1 dB 
OUTPUT ATTENUATORS 0 
INPUT AITENUATOR 040 

5-66. Adjust the AMPLITUDE control to 0.75 Vas observ­
ed on the INPUT LEVEL meter. 

5-67. Observe and record the meter indication of the 
reference AC voltmeter. 

5-68. Using the Model 205AG 10 dB OUTPUT ATTENU­
AfOR, attenuate the output 10 dB. Decrease the input 
attenuation by 10 dB using. the INPUT ATTENUATOR. 
Decrease the AC voltmeter sensitivity by 10 dB (one step). 

5-69. Observe the AC voltmeter and ascertain that the 
needle has not moved from its reference position (noted in 
Paragraph 5-67). If it has, adjust the 205AG AMPLITUDE 
control to reestablish the reference. 
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5-70. Observe the INPUT LEVEL meter. It should again 
read 0.75 V. 

5-71. Repeat steps 5-66 thru 5-70 for the 20, 10, and a dB 
steps of the INPUT ATIENUATOR 

5-72. Repeat steps 5-65 thru 5-70 except set the INPUT 
ATTENUATOR to 35 in step 5-65 and check the 25, 15, 
and 5 dB steps of the attenuator. 

5·73. ADJUSTMENT PROCEDURE. 

5·74. FREQUENCY CALIBRATION ADJUSTMENT. 

5-75. The range switch resistors Rl to R6 inclusive in 
conjunction with the tuning capacitor assembly CI and C2, 
determine the frequency of the oscillation of the unit and 
also affect the amplitude. If the output frequency is not 
within 2% of that indicated by the dial, or if the amplitude 
varies more than ± 1/2 dB from 200 to 2000 Hz, the 
following procedure is recommended. 

-----~.NOTE-----­
For all adjustments the output must be 
loaded with the internal load. Turn the 
LOAD switch ON. 

The frequency calibration will be correct 
only when the shields around and above 
the main tuning capacitor are firmly. in 
place. 

Using a gentle airstream, blowout any 
dust that may be present on the tuning 
capacitor. 

5-76. Check for proper setting of dial on shaft. At one end 
of the frequency dial will be either a small dot or an extra 
line. This should be under the indicator hairline when the 
tuning capacitor is at that end of its travel. This may be 
adjusted by loosening set screws on one side of the coupler 
behind the panel, then rotating the dial until correctly lined 
up. Check and tighten all screws in the dial drive mecha­
nism. 

5-77. Turn on the instrument and allow at least 30 minutes 
for it to warm up. 

5-78. Set to XIO range and dial to 20. Set the output 
meter to 50 volts. Change dial setting to 200. The panel 
output meter should now read 50 volts ± 2 volts and the 
frequency should be 2000 Hz ± 2%. If both frequency and 
amplitude are in error, adjust CI and C22 for the best 
compromise between correct frequency and correct ampli­
tude. If C22 has insufficient range, the size of C24 may be 
changed. 

5-79. Check tracking of the rest of the frequency dial. If 
there is no constant error in tracking, proceed with the next 
step. If there is a constant error, proceed with one of the 
following methods, whichever is the easiest. 

Section V 

a.	 Loosen set screws and reset the dial to take the 
error into account, then repeat steps 5-77 and 
5-78. This method is best if the other ranges also 
have a constant error in the same direction. 

b.	 Change the small padding resistors in series with 
the precision resistor on the range switch. Increas­
ing the value of the resistor by 10,000 ohms will 
lower the frequency of the range approximately 
I %; decreasing the value of this resistor will raise 
the frequency of the range. Recheck steps 5-76 
through 5-79. 

------NOTE-----­
Up to 1% change in frequency on any 
range may be made by adjusting only one 
of the two range resistor padders on that 
range. If a greater frequency change is 
needed, adjust both padders. If this is not 
done, the relative amplitude between 
ranges will be affected. 

5·80. When the Xl a range has been properly adjusted, the 
other ranges may be adjusted as follows: 

a.	 Xl 00 range 
Change the padding resistor in series with the 
precision resistor. A change of 1000 ohms will 
change the frequency approximately 1% at the low 
end of the dial. Then 20,000 Hz on the dial is 
corrected by varying C7. A change of 50 to 
200 pF is usually adequate. 

b. Xl range 
An increase of 100 kilohms in the padding resistor 
will decrease frequency approximately I % on this 
range. There may be a small tracking error (less 
than 2%) at the top or the bottom of the Xl 
range. This is normal to the instrument and cannot 
be eliminated, 

5-81. If satisfactory calibration cannot be obtained in the 
above manner, it may be necessary to return the instrument 
to an authorized repair station or the factory. 

5-82. OUTPUT LEVEL METER ADJUSTMENT. 

5-83. With the instrument operating and AMPLITUDE 
control at zero, adjust the meter pointer to zero with zero 
adjustment screw on the meter. 

5-84. Set the Model 205AG IMPEDANCE to 600 and 
connect an accurate vacuum tube voltmeter across the 
output terminals with the 600 ohm internal load switched 
on. Set the instrument for 100 Hz output, zero attenuation, 
and adjust the AMPLITlJDE controls until the external 
voltmeter indicates 55 volts. Adjust the variable resistor 
R29 until the Output Level meter indicates exactly 55 
volts. The resistor R29, which is reached through a hole in 
the back of the chassis, can be turned with a screwdriver. 
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Section V Model205AG
 

Table 5-3. Factory Selected Components
 

DESIGNATOR I FUNCTION LOW NORMAL HIGH 

C7* 

C24* 

R58* 

R6l* 

R66* 

R6 7* and R70* 

R68* and R69* 

R7l * 

Adjusts the output frequency at the high end of the dial on the 
Xl 00 range. 

Adjusts the range of cn. 

Adjusts the range of AMPLITUDE control. 

Aids in matching OUTPUT ATTENUATOR impedance to 
driving transformer impedance. 

Adjusts the frequency range of frequencies on the Xl range. 

Adjusts the range of frequencies on the XIO range. 

Adjusts the frequency range of frequencies on the XIOO range. 

Adjusts the frequency range of frequencies on the Xl range. 

220n 

-­
--­

--­

120 K 

12 K 

1.2 K 

nOK 

240n 

5 pf 

27Kn 

18 n 

134K 

18K 

1.8K 

240 K 

330 n 

-

-­
-

270K 

27 K 

2.7 K 

390K 

------- NOTE------- ­

Referring to R66* thru R71 *, for large resistance changes 
on a particular range both padding resistors for that range 
should be changed by an equal amount. 

5-85. INPUT LEVEL METER ADJUSTMENT. 

5-86. With the instrument operating, short circuit the 
Input Terminals. Adjust the meter pointer to zero with zero 
adjustment screw on the meter. 

5-87. Connect the Input terminals to the Output terminals 
and set the instrument controls as follows: 

Il\rpUT ATTENUATOR(DB) 0 
FREQUENCY RANGE XlO 
FREQUENCY dial .40 
LOAD OFF 
IMPEDANCE .5000 
OUTPUT ATTENUATOR (10 DB) .40 
OUTPUT ATTENUATOR (1 DB) 6 
AMPLITUDE to obtain 53 Von 

OUTPUT LEVEL METER 

5-88. The Input Level meter should indicate zero dB with 
the controls set as above. If the meter indication is 
incorrect, adjust the variable resistor R47 to correct the 
meter indication. The variable resistor R47 is reached 
through a hole in the rear of the chassis. 

5-89. After the zero dB level is in adjustment, change the 
attenuators to 41 dB and 51 dB. An indication of +5 dB 
and ·5 dB, res.pectively, should be noted. If the meter 
tracking at these points is not satisfactory, then the diodes 
CRl, CR2, CR3, CR4 should be replaced and the above 
adjustments repeated. 

5-90. TROUBLESHOOTING. 

5-91. DISTORTION. 

5-92. Excessive distortion may be caused by defective 
tubes, open by-pass capacitors, and low voltages. R24 and 
R57 may be changed in value to decrease distortion. 

5·93. INTERMITTENT OUTPUT. 

5-94. "Jumpy" or intermittent output accompanied by 
flashing of the 3-watt oscillator lamp (RI 1) is a reliable 
indication of a short in trimmer capacitor Cl or in the Hrst 
two sections of the main tuning capacitor. If these 
symptoms occur, search out and clear the short with a weak 
air jet or other means. Do not bend the capacitor plates 
because bending capacitor plates will destroy the frequency 
calibration. 

5-95. A short in the back two sections of the main tUning 
capacitor will prevent the circuit from oscillating. Any such 
short should be cleared as explained above. 

5-96. RE'PAIR PROCEDURES. 

5-97. CABINET REMOVAL. 

5-98. Remove four screws from the rear of the cabinet and 
remove the rear cover. Place instrument on its back, and 
loosen the two screws located on the underside of the front 
panel bezel. Free cabinet and lift from instrument. 
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5-99. TUBE REPLACEMENT. 

5-100. The tubes in this instrument may be replaced with 
any tube having EIA standard characteristics. Whenever a 
tube is replaced, with the exception of V7 or V8, the 
distortion should be measured to see that it does not 
exceed the specifications. When tubes V7 or V8 are 
replaced it may be necessary to adjust the zero setting of 
their respective meters. 

5-101. CAPACITOR DRIVE LUBRICATION. 

5-102. The capacitor drive should be lubricated once a 
year. Remove the cover plate from the top of the capacitor 
shield. Put one drop of light oil on each of the bearings on 
the small gear shaft at the top of the drive. The capacitor 
ball bearings do not need lubrication. 

5-103. REPLACEMENT OF LAMP Rll. 

Section V 

5-104. The 3-watt lamp Rl1 is operated at a very low level 
and should have an almost infinite life. Therefore, the lamp 
should not be changed indiscriminately. However, should 
the lamp require changing, it is necessary to measure the ac 
voltage from the junction of R58 and C4 to the chassis with 
the new lamp in the circuit. 'This voltage should be 
measured with a high impedance vacuum tube voltmeter 
such as Hewlett-Packard Models 400D, 403A, or 400FL. 

5-105. To make this measurement and adjustment, the 
instrument must be removed from the cabinet. Set the 
oscillator frequency to 1000 Hertz and vary the resistor 
R19 so truit 21 to 25 volts is obtained. Resistor R19 is 
mounted on the underside of the chassis. (See figure 5-4) If 
the voltage cannot be brought within the 21 to 25 volts 
range by means of R19, the new lamp should be rejected in 
favor of another. 

Table 54 Troubleshooting Chart 

SYMPTOMS ~ CAUSES REMEDIES 

Instrument inoperative (Indi­
cator lamp won't light, no 
audio output). 

Instrument inoperative (Indi­
cator lamp lights, no audio 
output). 

Intermittent output. 

Blown fuse. 

Defective tube. Check the 
5U4GA/B tube first. 

Short circuit in DC power 
circuit capacitor. 

Short circuit in C2 (two rear 
sections). 

Capacitors C3, C4, C5, C8 or 
C9 intermittently open. 

Short circuit in C2 (two front 
sections) or Cl. 

Oear short circuit and replace fuse. 

Replace tube. 

Replace capacitor.. 

Oear the short circuit as outlined in Paragraph 5-93. 

Replace capacitor. 

Oear the short circuit as outlined in Paragraph 5-93. 

Output Level Meter inopera­
tive. 

Excessive distortion. 

6H6 tube V7 defective. 

Defective tube. 

Open circuit in capacitor CI0 
abc, CIS, C16, C17, or C18. 

Defective output or line 
matching transformer. 

Replace tube. 

Replace tube. 

Replace capacitor. 

Replace transformer. 

5-9 



Section V Model205AG
 

Table 5-4 Troubleshooting Chart (con't)
 

REMEDIESSYMPTOMS CAUSES 

Defective power supply fllter, 
R64 or R65 not properly 

Excessive Hum. 

I connected or defective. 

Dirty contacts, Poor wiringInput or output attenuators 
connections, defective resis­do not provide proper attenu­

ation. tor. 

Check the power supply ripple, it should be about 
.22 V pop. If ripple is high replace fllter capacitors. 
Check R64 and R65 for loose, or cold solder 
connections. Check resistance of R64 and R65. 
Replace if necessary. 

If the ATTENUATOR contacts are found to be dirty 
they can be cleaned using a cleaning spray (V-20D 
Heavy Duty Flux Remover, -hp- part No. 8500-0735 
recommended). They should then be lubricated with 
Electrolube 2G electrical contact lubricant (Trans­
Atlantic Electronics, Inc., 55 Bloomindale Road, 
Hicksville, New York 1180 I). 

CARE SHOULD BE EXERCISED WHEN 
USING THE FLUX REMOVER TO PRE­
VENT CONTACT WITH SURROUND­
ING COMPONENTS. 

Beacon grease No. M-325 can be used to lubricate the 
detent mechanism of the attenuator switch. It should 
be applied sparingly to prevent splashes and migration 
onto switch contacts. If wiring connections are bad 
replace or resolder (using rosin care solder) as 
necessary. If a resistor on the input attenuator is 
found to be defective replace the associated resistor 
block. If a resistor is found to be defective in either 
of the OUTPUT ATIENUATORS replace that resis­
tor. Pad as necessary. 

INPUT METER does not Improper adjustment. Recheck Input Meter adjustment (Paragraph 5-85). 
meet accuracy specification. 

Meter defective. I Replace meter. 
'I 
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PERFORMANCE CHECK TEST CARD 

Hewlett-Packard Model 205AG 
Audio Oscillator 
Serial No D t 

Test Performed by 

a e 

_ 

INDICATIONSPECIFICATIONCHECK DESCRlPTION 

Xl	 freq., min -..;; 20 HzFREQUENCY RANGE 
freq., max - ;;;. 20 kHz 

XI0	 freq., min -..;; 200 Hz 
freq., max -;;;. 2 kHz 

XI00	 freq., min -..;; 2 kHz 
freq., max -;;;. 20 kHz 

Freq. Dial Freq. Range Max. Range (Hz)DIAL ACCURACY 
Setting 

20 Xl 19.6 - 20A 
50 Xl 49.0 - 51.0 

100 Xl 98.0 - 102.0 
200 Xl 196.0 - 204.0 

20 XI0 196.0·204.0 
50 XI0 490.0·510.0 

100 XlO 980.0 - 1020.0 
200 XI0 1960.0 - 2040.0 

20 XI00 1960.0 - 2040.0 
50 Xl 00 4900.0 - 5100.0 

100 XlOO 9800.0 - 10200.0 
200 XI00 19600.0 - 20400.0 

~ 

± 1.5 dB, 20 Hz to 20 kHz at output levels;;;' +30 dBm
OUTPUT FLATNESS 

+ 1 dB, 20 Hz to 20 kHz at output levels < +30 dBm 

DISTORTION Less than 1% (at 1 kHz) 

< -30 dBm (output level =+30 dBm)
 
HUM LEVEL
 < -80 dBm (output level = -20 dBm) 

..;; -90 dBm (output level = -40 dBm) 

10 dB ATTENUATOR 
1 kHz: ± 0.5 dB, 0 dB to 80 dB 

± 1.5 dB, 90 dB to 100 dB 
20 kHz: ± 2.5 dB, 0 dB to 100 dB 

ATTENUATOR ACCURACY 

1 dB ATTENUATOR 
20 kHz: ± 0.25 dB, 0 dB to 10 dB 

± 5% of full scale (± 1 V) for settings of:
 
20V
 
15 V
 
10 V
 
5V
 
OV
 

INPUT METER ' 

INPUT ATTENUATOR ± 0.1 dB (0 to 40 dB)
ACCURACY 
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SECTION VI
 
REPLACEABLE PARTS
 

6·1. INTRODUCTION.	 6-4. ORDERING INFORMATION. 

6-2. This section contains information for ordering replace­ 6-5. To obtain replacement parts, address order or inquiry 
ment parts. Table 6-1 lists parts in alphameric order of their to your local Hewlett-Packard Field Office. (See Appendix 
reference designators and indicates the description, ·hp­ B	 for list of office locations.) Identify parts by their 
part number of each part, together with any applicable 

Hewlett-Packard part numbers. notes, and provides the following: 

a.	 Total quantity used in the instrument (TQ col­ 6·6. NON-LISTED PARTS. 
umn). The total quantity of a part is given the first
 
time the part number appears.
 6-7. To obtain a part that is not listed, include: 

b. Description	 of the part. (See list of abbreviations
 
below.) a. Instrument model number.
 

c.	 Typical manufacturer of the part in a five-digit b. Instrument serial number.
 
code. (See Appendix A for list of manufacturers.)
 

c.	 Description of the part. d. Manufacturer's part number. 

6-3. Miscellaneous parts are listed at the end of Table 6·1. d. Function and location of the part. 

ABBREVIATIONS
 
AI . .silve, !D. , , ....•.•• ' •. . ... inside <li&mCler ttl . ..•. nanosecond(s)· 10 -9 seconds SPOT .. single-pole double-thro.
 
AI . , . • • • • • • • •. . .•&Iuntinum impS . . . . . . . imptegnated IW' not separately replICable SPST . . . , , .. sincl.·poIe singl.,..Uuo•
 
A . . ... ampere(s) incd . , .. ineutdcsceot 
All	 .........•........ pd ins. ......insulalion(ed) n . ......... olun(s) Ta ... . .lantalulT 

obel . ..order by description TC . . . temPft1.ture coeffictem 
c. .. capacitor kfl . . l<iIohm(.)· 10.3 ohms	 DO. . ouUide diameter Ti~ .... titanium dioXide 
etc . ~eramic kHz . . . kilohenz. 10+3 hertt. tog, . rOAh 
eMf . . .... coefficient p . .. . . ... . peak tol , ., tolerance 
com .common L ... . , . inductor pA . . .plcoampere(s) trim . , , . trimmCt'l 
comp. . . . . . . . . . . . . .composition lin . ...lInear taper	 pc: .• • .. priDtel1 circuit TSTR. . .. tranSistOJ 

........... connection . logarithmic t3pe1' pF .......•••••...... picofuld(s) 10- 12conn	 log 

f""cIs v	 ...voll(s.
dtp deposited mA milliampere(s)' 10 -3 amperes piv .. .... peak invene voltige vsew alternating CUlTenl
DPOT .. double·pole double-throw MHz . . megahertz .. 10+6 hertz p/o . ..... put of	 WQrJting voltagt
DPST . . . .. double-pGle single-throw 

Mil .. m'JOhm(s)' 10<0 ohms pas . · position(s) vat . . ... ,variable 
met flm . . . metal fUm poly. · polystyrene vdew direct currenl worlcing voltage:elect. . ... ,electrolytic pot, . " .potiometermir .. manufacturer eneap _ ..encavsulated pop .. .....peak-la-peak W.. . W1.tt(s 
mtg . mounting ppm ..... parts per million wi . witt 
rns . . . . . . . . . . . .. . .....mi1liseeond
 

F . . ... .Iand(s) pre<: .... precUion (temperature wiv . working inverse voltagt mV .milllvolt(s)· 10 -3 voltsFET . field eff~t transistor coefficient. long term s~· w/o . , w;thou'fxd ..	 . .fWd IAF ....••. microfarad(s) 
bilit)'. andlO{ tolerance) W9I . . .•..... wirewouncSIS.. . , . . " .miClOlS«ond(s)
 

GoA> .... galliumanenidc R. . resistor
pV . . .microvoh(s). 10-6 volts 
.. oplimum value $elected a' 

GHz gigahertz· 10+9 henz my. . Mylu®	 Rh. , rhodium faCiory, avenge valUI 
gd ... guarded) rms . root·mcan-square 'hawn (pan may be omittedCe. .. germanium nA ' nanoa.mpere(s)· 10.9 3mpetes	 rot .. , ..... , ..... ,rorary . no standard rype numbel 
grd .. .... ground(ed) NC ' . . . . . . . . . . . . . . normaUy closed
 assigned (s.lected 0: 

No . neon So ..sdenium	 spceial type
H. .....henry(ies) NO. . normally open sect ....•..•••........... .section(s) 
Hg ... mercury NPO ' . , .. , .. , ... oeptive positive UIO Si , silicon 
Hz .. hertz (cycle(s) per second) (uro temperature coefficient) Ii ... ,. slide ® Dupont de Nemour 

DECIMAL MULTIPlIERS 

Pr.lix Symbols MultJplicr PrefIX Symbols Multiplier 

tar. T 1012 conti 10-2 

~p G 10~ milll m 10-3 

mop Mar Meg 106 micro 10 -6 

l<iIo Kor

•
k loJ nanD " IO-~ 

hecto 102 pico 10- 12 

d... d1I 10 fem~o 10-\ S 

deci d 10- 1 auG 10- 18 

DESIGNATORS 

A .. • ..assembly FL ..........•••.•.... .....mter Q ..... lrtrui5tor TS .. . (Crminal sui;: 
B. . .motor HR .. ., .heater OCR · lrans1stoc-diode V. .. '/3cuum tube, neon bulb. 
BT. . battery IC .. imegn.tcd circuit R .•.• ..... ,., ... rCsistor pho(()eeU. etc 
C. capacitor 1 ..... pclc RT ..• · .. , . ,. thumistor W '" .cable 
CR. .... diode K. .... .•••••.. • .....•..relay S . ........ .switch X ..;SOCket 
DL. . . delay Une L . ..•• •••••••. . inductor T . · ... transiormer XDS . . . .. lamp.oldel 
OS .....lamp M .. ....••••......... . meter	 TB .. · . tenninal board XF. ......•.•• • • • • • • . . . . . . . fusehol<1el
 
E. .. mise elecuonic part MP. . . mcchanjca.! part	 TC . · .... thermocouple Y cl)'SUl: 
F. fuse p . . plug	 TF. . test point Z . .",.", netwarJ ... , 

6-1 
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Table 6-1. Replaceable Parts 

REFERENCE 
DESIGNATOR 

-hp-
PART NO. TQ DESCRIPTION MFR. MFR. PART NO. 

2AG-34A I I Attenuator: output. complete -hp-

Al 350C-34A Ass'y: attenuator. 10 steps. I dB/step 
(includes resistors AIRI thru AIRI2. 
not shown on schematic) 

-hp-

Rl 
R2 
R3 
R4 
R5 

0766-0018 
0766-0019 
0766-0018 
0766-0020 
0766-0021 

2 
1 

2 
1 

R: 
R: 
R: 
R: 
R: 

fxd met oxide 57. 3 ohms 2% 3 W 
fxd met oxide 2. 15 kilohms 2% 3 W 
fxd met oxide 57. 3 ohms 2% 3 W 
fxd met oxide 85. 5 ohms 2% 3 W 
fxd met oxide 1420 ohms 2%-3 W 

14674 
14674 
14674 
14674 
14674 

FP-3 
FP-3 
FP-3 
FP-3 
FP-3 

obd 
obd 
obd 
obd 
obd 

, 

R6 
R7 
R8. R9 
RIO 
R11 
R12 

0766-0020 
0766-0017 
0766-0016 
0766-0022 
0766-0023 
0766-0022 

1 
2 
2 
1 

I 
R: 
R: 
R: 
R: 
R: 
R: 

fxd met oxide 85.5 ohms 2% 3 W 
fxd met oxide 4330 ohms 2% 3 W 
fxd met oxide 28.8 ohms 2% 3 W 
fxd met oxide 113 ohms 2% 3 W 
fxd met oxide 1050 ohms 2% 3 W 
fxd met oxide 113 ohms 2% 3 W 

14674 
14674 
14674 
14674 

[14674 
14674 

FP-3 
FP-3 
FP-3 
FP-3 
FP-3 
FP-3 

obd 
obd 
obd 
obd 
obd 
obd 

SI 00350-61901 1 Switch -hp­

. 
A2 350C-34B Ass'y: attenuator. 10 steps. 10 dB/step 

(includes resistors A2Rl thru A2R12. 
not shown on schematic) 

-hp­
, 

Rl 
R2 
R3 
R4 
R5 

0775-0005 
0766-0027 
0766-0028 
0772-0003 
0772-0004 

1 
1 
1 
1 
1 

I 

R: 
R: 
R: 
R: 
R: 

fxd met oxide 469 ohms 2% 7 W 
fxd met oxide 31. 7 ohms 2% 3 W 
fxd met oxide 469 ohms 2% 3 W 
fxd met oxide 260 phms 2% 5 W 
fxd met oxide 351 ohms 2% 5 W 

14674 
14674 
14674 
14674 
14674 

FP-7 
FP-3 
FP-3 
FP-5 
FP-5 

obd 
obd 
obd 
obd 
obd 

R6 
R7 
R8 
R9 
RIO 

0766-0024 
0775-0004 
0766-0025 
0766-0026 
0775-0006 

1 
1 
1 
1 
1 

R: 
R: 
R: 
R: 
R~ 

fxd met oxide 260 ohms 2% 3 W 
fxd met oxide 409 ohms 2% 7 W 
fxd met oxide 101 ohms 2% 3 W 
fxd met oxide 409 ohms 2% 3 W 
fxd met oxide 490 ohms 2% 7 W 

14674 
14674 
14674 
14674 
14674 

I 

FP-3 
FP-7 
FP-3 
FP-3 
FP-7 

obd 
obd 
obd 
obd 
obd 

R11 
R12 

0766-0029 
0766-0030 

1 
1 

R: 
R: 

fxd met oxide 10 ohms 2% 3 W 
fxd met oxide 490 ohms 2% 3 W 

14674 
14674 

FP-3 
FP-3 

obd 
obd 

SI 00350-61902 1 Switch: rotary -hp­ , 

I 
Cl 
C2 
C3 
C4 
C5 

0130-0001 
0121-0004 
0160-0024 
0180-0005 
0160-0018 

1 
1 
2 
1 
1 

C: 
C: 
C: 
C: 
C: 

var cer 7· ­ 45 pF 500 vdcw 
var air 12.5 - 535. 1 pF (tuning capacitor 
fxd paper 0.5 Jl F 10% 400 vdcw 
fxd elect 10 JlF 50% 450 vdcw 
fxd paper mylar 0.22 JlF 10% 400 vdcw 

72982 
-hp­

14655 
00853 
56289 

I 

503-000-D2PO-33R 

PKM 4P5 
MT-451O 
160P22494 PMD 

C6 
C7* 
C8. C9 
CI0ABC 

C11 

0140-0092 
0160-0001 
0180-0016 

1 
2 
1 

Not assigned 
C: fxd mica 240 pF 10% 500 vdcw 
C: fxd paper mylar 0.1 JlF 10% 600 vdcw 
C: fxd electrolytic 3 sections 10 JlF/sect. 

-10% +50% 450 vdcw 
Not assigned 

72136 
56289 

I 37942 

I RCM15E241J 
160PI0496 PMD 
Type FP 20-21291 

C12. C13 

C14 
C15 thru C18 
C19 

0160 -0005 

0160-0024 
0160-0077 
0180-0049 

2 

4 
1 

C: 

C: 
C: 
C: 

fxd paper mylar 0.047 JlF 10% 600 vdcw 

fxd paper O. 5 Jl F 10% 400 vdcw 
fxd paper 4 Jl F 10% 600 vdcw 
fxd elect 20 JlF +75 -10% 50 vdcw 

56289 

14655 
14655 
56289 

160P47396PMD­
Rev. A 

PKM 4P5 
CP41BIFF405K 
30D206G050CC2 -

DSM 

I 

6-2 
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) 
Table 5-1. Replaceable Parts (Cont'd) 

REFERENCE 
DESIGNATOR 

I 

-hp-
PART NO. TQ DESCRIPTION MFR. MFR. PART NO. 

C20 

C21 
C22 
C23 
C24* 

0150-0011 

0150-0002 
0130-0003 
0140-0023 
0140-0001 

1 

1 
1 
1 
1 

C: fxd Ti0
2 

1. 5 pF 20% 500 vdcw 

(Part of Sl) 
C: f::cd cer 39 pF 5% 500 vdcw 
C: fxd cer 1. 5 - 7 pF 500 vdcw 
C: fxd mica 180 pF 500 vdcw 
C: fxd cer 22 pF 5% 500 vdcw 

7&488 

00656 
71590 
72136 
00656 

, 

Type GA 

CI-2 
DA-825-040 
RCM20E181K 
Type CI-2 

CR1 thru CR6 1910-0016 6 Diode: Ge 60 wiv 1 Jl.s 03877 S3185G 

DS1 2140-0012 1 Lamp, incandescent: 6 - 8 V. 2 pin base 01002 1112 

Fl 
F1 

2110-0338 
2110-0336 

1 
1 

Fuse. cartridge: 
Fuse. cartridge: 

1. 6 A (115 V operation) 
0.8 A (230 V operation) 

71400 
71400 

MDX 1-6/10 
MDL 8/10 I 

J1 1251-2357 1 Connector: power 82389 EAC-301 

Ll. L2 
" 

9110-0004 2 Reactor: 6 Hat 125 mAo 240 ohms -hp­

M1 
M2 

1120-0003 
1120-0002 

1 
1 

Meter: 
Meter: 

OUTPUT LEVEL 
INPUT LEVEL 

-hp­
-hp­

R1 

R2 
R3. R4 

R5 

0730-0136 

0730-0102 
0730-0063 

0730-0102 

2 

2 
2 ' 

R: fxd carbon 8.3 megonms 1% 1 W 
(Part of SI) 

R: fxd carbon 830 kilohms 1% 1 W 
R: fxd carbon 83 kilohms 1% 1 W 

(Part of 81) 
R: fxd carbon 830 kilohms 1% 1 W 

(Part of 81) 

91637 

91637 
91637 

91637 

DC-1 

DC-1 
DC-1 

DC-1 

obd 

obd 
obd 

obd 

R6 

R7 thru R9 
RIO 
R11 

R12 

0730-0136 

0812-0010 
2140-0001 

0690-3331 

1 
1 

2 

R: fxd carbon 8.3 megohms 1% 1 W 
(Part of 81) 

Not assigned 
R: fxd ww 3000 ohms 5% 3 W 
Lamp: incandescent 120 V 3 W 

candelabra screw base 
R: fxd comp "33 kilohms 10% 1 W 

91637 

91637 
01002 

01121 

DC-1 

CW2B-1 
386/5 

GB 3331 

obd 

R13. 
R15 
R16 
R17 
R18 
R19 

R14 0690-1041 
0690-5641 
0816-0004 
0816-0009 
0816-0008 
2100-0004 

2 
3 
1 
1 
1 
1 

R: 
R: 
R: 
R: 
R: 
R: 

fxd comp 100 kilohms 10% 1 W 
fxd comp 560 kilohms 10% 1 W 
fxd wW 800 ohms 5% 10 W 
fxd ww 25 kilohms 5% 12 W 
fxd ww 10 kilohms 5% 10 W 
var ww lin taper 1000 ohms 10% 2 W 

01121 
01121 
91637 
91637 
91637 
71450 

GB 1041 
GB 5641 
HLI2-02Z-5 
HLI2-Q2Z-5 
HLl2-02Z-5 
252 

R20 
R21 
R22 
R23 
R24* 

0819-0027 
2100-0009 
0690-1051 
0690-8221 
0690-1251 

1 
1 
1 
1 
1 

R: 
R: 
R: 
R: 
R: 

fxd ww 10 kilohms 5% 20 W 
var comp 25 kilohms 20% 1/3 W 
fxd comp 1 megohm 10% 1 W 
fxd comp 8200 ohms 10% 1 W 
fxd comp 1. 2 megohms 10% 1 W 

91637 
71590 
01121 
01121 
01121 

HL20-02Z-5 
Mode:1 2 
GB 1051 
GB 8221 
GB 1251 

R25 
R26. 
R28 
R29 
R30 

R27 
0689-2235 
0690-5641 
0819-0035 
2100-0161 
0727-0170 

2 

1 
1 
1 

R: 
R: 
R: 
R: 
R: 

fxd comp 22 kilohms 5% 1 W 
fxd comp 560 kilohms 10% 1 W 
fxd ww 500 ohms 10% 20 W 
var comp lin taper 20 kilohms 1/3 W 
fxd carbon 18 kilohms 1% 1/2 W 

01121 
01121 

I 91637 
-hp­

91637 

GB 2235 
GB 5641 
HL20-02Z-9 

DCS-1/2-15 obd 



Section VI Model205AG 

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

REFERENCE 
DESIGNATOR 

-hp­
PART NO. TQ DESCRIPTION MFR. MFR. PART NO. 

R31. R32 0690-1031 2 R: fxd comp 10 kilohms 10% 1 W 01121 GB 1031 
R33 0819-0002 1 R: fxd ww 2500 ohms 5% 20 W 91637 HL20-02Z-5 
R34 Not assigned 
R35 0817-0001 R: fxd ww 600 ohms 1% 20 W 91637 HL20-02Z-5 
R36 thru R44 Resistors: part of Input Attenuator Ass'y 

(See S4) 

R45 0687-1051 2 R: fxd comp 1 megohm 10% 1/2 W 01121 EB 1051 
R46 0813-0001 1 R: fxd ww 1000 ohms 5% 3 W 91637 CW2B-1 
R47 2100-0022 1 R: var WVo' 500 ohms 20% 2 W 11236 112 
R48 , 0690-1021 1 R: fxd comp 1000 ohms 10% 1 ~W 01121 GB 1021 
R49 0687-1051 R: fxd comp 1 megohm 10% 1/2 W 01121 EB 1051 

R50 0690-1541 R: fxd comp 150 kilohms 10% 1 W 01121 GB 1541 
R51 0690-2741 R: fxd comp 270 kilohms 10% 1 W 01121 GB 2741 
R52 0690-3331 R: fxd comp 33 kilohms 10% 1 W 01121 GB 3331 
R53 0690-1831 1 R: fxd comp 18 kilohms 10% 1 W 01121 GB 1831 
R54 Not assigned 

R55 0689-2235 R: fxd comp 22 kilohms 5% 1 W 01121 GB 2235 
R56, R57 Not assigned 
R58* 0690-39~1 R: fxd comp 39 kilohms 10% 1 W 01121 GB 3931 
R59 Not assigned 
R60 0693-4721 1 R: fxd camp 4700 ohms 10% 2 W 01121 HB 4721 

R61* 0693-1801 1 R: fxd comp 18 ohms 10% 2 W 01121 HB 1801 
R62, R63 0687 -6811 2 R: fxd comp 680 ohms 10% 1/2 W 01121 EB 6811 
R64. R65 I 0690-4711 2 R: fxd comp 470 ohms 10% 1 W 01121 GB 4711 
R66* 0686-1345 1 R: fxd comp 130 kilohms 5% 1/2 W 01121 EB 1345 

(Part of Sl) 
0686-1635 1 R: fxd comp 16 kilohms 5% 1/2 W 01121 EB 1635 

R68* 0687 -1821 2 R: fxd comp 1. 8 kilohms 10% 1/2 W 01121 EB 1821 
R69* 0686-1625 1 R: fxd comp 1. 6 kilohms 5% 1/2 W 01121 EB 1625 
R70* 0687-1831 R: fxd comp 18 kilohms 10% 1/2 W 01121 EB 1831 
R71* I 0686-2445 1 R: fxd comp 240 kilohms 5% 1/2 W 01121 EB 2445 

Sl 2AG-19WB 1 I Range switch ass'y: includes C20. R1 thru -hp­
R6, R66* thru R71 *. and rotary switch. 
-hp- part no. 3100-0017) 

S2 2G-39 1 Impedance switch ass'y -hp­
S3 3101-0001 2 Switch: toggle spsr ~ 04009 80994-HB 
S4 2G-53 1 Input Attenuator ass'y: (includes R36 thru -hp­

R44, WVo' resistors mounted on two 
resistor blocks. and a rotary switch, -hp­
part no. 3130-0150) 

S4RB1 Resistor block: Resistors R36 thru R39 
are mounted on this block. -hp- part no. 
2AG-26A, (nearest attenuator switch) 

S4RB2 Resistor block: Resistors R40 thru R44 
are mounted on this block. -hp- part no. 
2AG-26B (farthest from attenuator switch) 

S5 I 3101-0001 Switch: toggle spsr 04009 80994-HB 
S6 3101-1234 1 Switch: slide DPsr 82389 11A-1242A 

Tl 9100-0041 1 Transformer: power -hp­
T2 9120-0009 1 Transformer: audio output -hp­
T3 9120-0020 1 Transformer: impedance matching -hp­

6-4 
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Table 6-1. Replaceable Parts (Cont'd)
 

REFERENCE 
DESIGNATOR 

-hp­
PART NO. TQ DESCRIPTION MFR. MFR. PART NO. 

VI 
V2 
V3 
V4 
V5. V6 

1923-0032 
1923-0031 
1939-0005 
1921-0008 
1923-0035 

1 
1 
1 
1 
2 

Tube: 
Tube: 
Tube: 
Tube: 
Tube: 

electron 6J7 
electron 6F6 
electron 6SQ7 
electron 6J5 
electron 6L6GB 

86684 
86684 
86684 
01002 
01002 

6J7 
6F6 
6SQ7 
6J5 
6L6GC 

V7 
V8 
V9 
V10 

1932-0025 

1930-0008 

1 

1 

Not assigned 
Tube: electron 6SN7GT 
Not assigned 
Tube: electron 5U4GA/B 

01002 

86684 

6SN7GTB 

5U4G.B 

WI 8120-1348 Cable: power (black) 70903 KHS-7041 

MISCE LLANE OUS 

5020-0618 
1510-0006 
1510-0007 
5060-0626 

1 
1 
4 
1 

Bearing: capacitor drive 
Binding post ass'y: black 
Binding post ass'y: red 
Binding P05t ass'y: w/ground strap 

-hp­
-hp­
-hp­
-hp­

2G-75C 

2G-75D 1 

Board Ass'y: input amplifier 
(includes C12 thru C14, CR1 thru CR4. 
R45. R48 thru R53) 

Board Ass'y: output meter circuit 
(includes CR5, CR6. R30. R61 thru R63) 

-hp­

-hp­

5060-0077 
35F-95A 

5000-9506 
5000-0104 

1 
1 

Cabinet ass'y 
Conversion kit: conversion of cabinet mount 

to rack mount in the field) 
Cover: rack mount only 
Cover: rear (slotted) 

-hp­
-hp­

-hp­
-hp­

200AB-40B 
5040-0607 
1400-0084 
5060-0020 
5060-0021 

I 
I 
I 
1 
1 

Dial: frequency w/o knob 
Disc ass'y: vernier drive 
Fuseholder 
Gear ass'y 
Gear ass'y 

-hp­
-hp­

75915 
-hp­
-hp­

342014 

1450-0413 
1450-0013 
1450-0022 
350C-55A 
350C-55B 

1 
1 
1 
1 
1 

Jewel: pilot light 
Lampholder: candelabra (for R11) 
Lampholder: 2 pin base 
Shield: output attenuator (10 dB) 
Shield: output attenuator (100 dB) 

72765 
72765 
72765 
-hp­
-hp-

14L-113-WHITE 
4309-016 
2020E-AE 

1200-0020 
5000-0637 
0370-0032 
0370-0045 
0370-0035 

8 
1 
1 
1 
5 

Socket: tube 
Spring: thrust 
Knob: AMPL. 
Knob: FREQ 
Knob: INPUT DB. FREQ. RANGE. 

IMPEDANCE, 0 - 10 DB (lower attenuator) 
o - 100 DB (upper attenuator) 

76530 
-hp­
-hp­
-hp­
-hp­

101-12-11-046 

0370-0028 
1460-0114 
5040-0665 

1 
1 
1

Knob: VERNIER 
Spring: torsion (on tuning gear ass'y) 
Window: dial 

-hp­
-hp­
-hp­

6-5 



Mode1205AG	 Section VII 

SECTION VII 

CIRCUIT DIAGRAMS 

7-1 INTRODUCTION. voltage indications will be obtained. These notes also 
contain information necessary for proper interpretation of 

7-2. TIlls section contains the circuit schematic necessary schematic symbols and values. 
for maintenance of the Model 205AG. 

7-3. The schematic notes (Page 7-2) should be referred to 74. An explanation of terms and symbols used on sche­
before making voltage checks. TIlls will ensure proper matic diagrams is given below. 

....-------- SCH EMATIC NOTES ---------, 

1.	 REFER TO REFERENCE DESIGNATOR DRAWING (pAGE 7-1) FOR INFOR· 
MATION REGARDING COMPONENT DESIGNATORS. 

2. COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS OTHERWISE 
NOTED.
 

RESISTANCE IN OHMS
 
CAPACITANCE IN MICROFARADS
 

3. ..l.. DENOTES CHASSIS GROUND. 

4. ~ DENOTES EARTH GROUND. 

5. I DENOTES FRONT PANEL MARKING. 

6. ::: ===j DENOTES REAR PANEL MARKING. 

DENOTES SCREWDRIVER ADJUST. 

8. CONDITIONS OF D.C. VOLTAGE MEASUREMENT. 
a. 115/230 V, 48-440 Hz POWER SUPPLY. 
b. MEASUREMENT TAKEN BETWEEN THE INDICATED POINTS AND 
CHASSIS WITH A VOLTMETER OF 10 MEGOHMS INPUT RESIS­
TANCE 
c. SET FREQUENCY RANGE AT XIO, FREQUENCY DIAL AT 100, 
AMPL AT ZERO, IMPEDANCE AT 600 n, DB AT ZERO, LOAD ON, 
INPUT DB AT 40 

7. Q) 

7-1 
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Appendix A Model205AG 

CODE LIST OF MANUFACTURERS (Continued) 

Code Address Code Address Code Address
Manufacturer Manufacturer Manufacturer 

No. No. No. 

19644 LRC Electronics .. Horseheads,N. Y. 71482 C. P. Clare 8< Co. .Chicago. 111. 78452 Thompson-Bremer 8< Co. Chicago, Ill. 
19701 Electra MCg. Co. Independence, Kansas 71590 Centralab Div. of 78471 Tilley Mfg. Co. . San Francisco, Cal. 
20183 General Atronics Corp. . . Philadelphia, Pa. Globe Union Inc. . Milwaukee, Wis. 78488 Stackpole Carbon Co.......•.SI. Marys. Pa. 
21226 Excculone, Inc. Long Island City, N, y, 71616 Commercial Pla.stics Co. .Chicago, Ill. .,8493 Standard Thomson Corp. . .. . Waltham, Mass. 
21355 Fafnir Bearing Co .. The New Britian, COM. 71700 Cornish Wire Co. , The . New York, N. Y. 18553 Tinnerman Products, rnc .•... Cleveland, Ohio 
21520 Fansteel Metallurgical Corp N. Chicago, Ill. 71707 Coto Coil Co. ,Inc. Providence, R. I. 78'190 Transformer Engineers .... San Gabriel, Cal. 
23020 General Reed Co. . Metuchen, N. J. 71744 Chicago Miniature Lamp Works ...Chicago. 111. 78947 Ucinite Co. . . Newtonville. Mass. 
23042 Texscan Corp. . . Indianapolis, Iod. 71785 Cinch Mfg. Co.. 79136 Waldes Kohinoor Inc. ,Long Island City. N. Y. 
23783 British Radio Electronics Ltd: •.Washington,O.c. Howard B. Jones Div. ... .., .Chicago. Ill. 79142 Veeder Root. inc. ....• .• Hartford. Conn. 
24455 G. E. Lamp Division I ='lela Park,Clevela.nd. Ohio 71984 Dow Corning: Corp. . . Midland, Mich. 79251 Wenco Mfg. Co. Chicago, HI. 
24655 General Radio Co. . .... , West Concord, Mass. 72136 Electro Motive Mfg. Co. , Inc. 79727 Continental-Wirt Electronics Corp. 
24681 Memcor Inc .. Comp. Div. . .Huntington.Ind. Willimantic, Conn. . . Philadelphia. Pa, 
26365 Gries Reproducer Corp. New Rochelle. N. Y. 72619 Dialight Corp. .Brooklyn. N. Y. 79963 Zierick MIg. Corp. New Rochelle. N. Y. 
26462 Grabert FHe Co.of America. Inc. Carlstadt, ~.J. 72656 Indiana General Corp. , 80031 Mepco Division of Sessions Clock Co. 
26851 Compac ,Hollister Co. Hollister. Cal. Electronics Div. . Keasby. N. J. . .. Morristown, N.J. 
26992 Hamilton Watch Co. Lancaster. Pa. 72699 Genera.l lnstrument Corp.• 80033 Prestole Corp. Toledo, Ohio 
28480 Hewlett·Packard Co. Palo Alto, Cal. Ca.p Division. Newark. N. J. 80120 Schnitzer Alloy Products Co... E:lizabeth, N. J. 
28520 Heyman Mfg. Co. Kenilworth, N. J. 72765 Drake Mfg. Co. Harwood Heights, 111. 80131 Electronic lndustries Association. 
30817 lnstrument Specialties Co.. 72825 Hugh H. E:by Inc. Philadelphia. Pa. Standard tube or semi~conductor device. 

Inc ... .. Little Falls. N. J. 72928 Gudeman Co. . ..Chicago, ill. any manufacturer. 
33173 G. E. Receiving Tube Dept. . Owensboro, Ky. 72962 E:lastlc Stop Nut Corp. . .. Union. N. .J. 80207 Unima."( Switch, Diy. Max.on Electronics 
35434 Lectrohm Inc. . Chicago, Ill. 72964 Robert M. Hadley Co. . .. Los An~eles, Cal. Corp. . Wallingford. Conn. 
36196 Stanwvck Coil Products. 72982 Erie Tecnnologlcal Products. Inc. .Erie. Pa. 80223 United Transformer Corp.•.. New York, N. Y. 

Ltd. . Hawkesbury, Ontario. Canada 73061 Hansen ~1fg. Co. Inc. . Princeton, Ind. 80248 Oxford E:lectric Corp.. Chicago, Ill. 
36287 Cunningham. W. H. & Hill, 73076 H. M. Harper Co. ........•. .Chicago. 111. 80294 Bourns Inc.. . . . . Riverside. Cal. 

Ltd. . Toronto, Ontario. Canada 73138 Helipot Oiv. of Beckman lost.• Inc. 80411 Arco Div. of Robertshaw Controls Co. 
37942 P. R. Mallory 8< Co. ,Inc..... Indianapolis. Ind. . . . . . . . . • Fullerton, Cal. Columbus. Ohio 
39543 Mechanical Industries Prod. Co. Akron. Ohio 73293 Hughes Products Division of 80486 All Star Products Inc. .. . . Dellance. Ohio 
40920 Miniature Precision Bear\ngs... lnc .. Keene. N. H. Hughes Aircrail Co.... Newport Beach, Cal. 60509 Avery Label Co. Monrovia. Cal. 
40931 Honeywell Inc. .. .Minneapolis , Minn. 73445 Amperex E:lect. Co. . .. HicksvUle, L. I. . N. Y. 80583 Hammarlund Co. ,Inc. . ... Mars Hill, ~. C. 
42190 Mute~ Co. . . Chicago, Ill. 73506 Bradley semiconductor Corp. 80640 Stev~ns. Arnold. Co .. Inc. . . Boston, Mass. 
43990 e. A. >lorgren Co. Englewood, Colo. ........... New Haven, Conn. 80813 Dimco Gray Co. . Dayton, Ohio 
44655 Ohmite Mfg. Co. . ... Skokle, Ill. 73559 Carling Electric, Inc. .. Hartford. Conn. 81030 International Inst. Inc. . . Orange. Conn. 
46384 Penn Eng. &Mfg. Corp. . ..Doylestown, Pa. 73586 Circle F Mfg. Co. . .....Trenton. N.J. 81073 Grayhill Co. . ..•• LaGrange, Ill. 
47904 Polaroid Corp. . Cambridge. Mass. 73682 George K. Garrett Co.• 81095 Triad Transformer Corp. Venice. Cal. 
48620 Precision Thermometer & Diy. MSL Industries. Inc ... Philadelphia, Pa. 81312 Winchester Elec. Div. Litton Ind., Inc. 

Inst. Co. Southampton. Pa. 73734 Federal Sere·.... Products, Inc. . .Chicago, Ill. Oakville, Conn. 
49956 Microwave & Power Tube Div. . Waltham. Mass. 73743 Fischer Special Mfg. Co. Cincinnati, Ohio 81349 Military Specification 
52090 Rowan Controller Co. . .Westminster, Md. 73793 General Industri.es Co. , The. . Elyria. Ohio 81483 Interna.Honal Rectifier Corp. El Segundo. Cal. 
52983 HP Co .. Med. Elec. Div. Waltham, Mass. 73846 Goshen Stamping 8< Tool Co. . .Goshen, Ind. 81541 Airpax E:lectronics. Inc. Cambridge, Maryland 
54294 Shallcross Mfg. Co. Selma, N. C,. 73899 JFD Electronics Corp. . . Brooklyn. N. Y. 81860 Barry ControlS, Div. Barry Wright Corp. 
55026 Simpson Electric Co. Chicago,Ol. 73905 .Jennings Radio Mfg. Corp. San .Jose, Cal. Watertown, Mass. 
55933 Senotone Corp. . . Elmsford, N. Y. 73957 Groove·Pin Corp...••..•.. Ridgefield. N.J. 82042 Carter Precision Electric Co. Skokie. 111. 
55938 Raytheon Co. Commercial Apparatus 74276 Signal1te Inc. . Neptune, N.J. 82047 Sperti Faraday Inc .. Copper Hewitt 

&.System Div. So. Norwalk. Conn. 74455 J. H. Winns. and Sons Winchester. Mass. Electric Dlv. . . Hoboken. N.J. 
56137 Spauiding Fibre Co., Inc..... Tonawanda. N. Y. 74861 Industrial Condenser Corp. . .Chicago. Ill. 82116 Electric Regulator Corp. Norwalk, Conn. 
56289 Sprague Electric Co. North Adams, Mass. 74868 R. F. Products Division of 82142 Jeffers Electronics Division oC 
58474 Suoerior Elect. Co. . Bristol. Conn. Amphenol-Borg Electronic Corp. Speer Carbon Co. Du Bois, Pa.. 
59446 Te\ex Corp. . .... Tulsa, Okla. Danbury, Conn. 82170 Fairchild C3mera &: Inst. Corp. 
59730 Thomas & Betts Co. . . .. E:llzabeth, N. J. 74970 E. F. Johnson Co... · ... Waseca. Minn. Space &.: Defense Systems Div..Paramus. N.J. 
60741 Triplett Electrical Inst. Co. Bluffton. OhiO 75042 Internat10nal Resistance Co. Philadelphia. Pa. 82209 Magurie Industries. Inc.. .. Greenwich, Conn. 
61775 Union Switch and Signal Diy. of 75263 Keystone Carbon Co., Inc. · . Sl. Marys, Pa. 82219 Sylvania Electric Prod.. Inc. 

Westinghouse Air Brake Co. .. Pittsburgh. Pa. 75378 CTS Knights. Inc. · .. Sandwich. 111. Electronic Tube Division ..Emporium, Pa. 
62119 Universal Electric Co. Owosso, Mich. 75382 Kulka Electric Corp. · Mt. Vernon. N. Y. 82376 Astron Corp.....East Newark, Ha.rrison. N. J. 
63743 Ward·L4!onard Electric Co.. Mt. Vernon. N. Y. 75818 Lenz Electric Mfg. Co. · ....Chicago, lll. 82389 Swltchcralt, Inc. Chicago, Ill. 
64959 Western Electric Co., Inc. New York. N. Y. 75915 Little(use, Inc... · Des Plaines, nl. 82647 Metals & Controls Inc. , 
65092 Weston lnst. Inc. Weston-Newark. Newark. N.J. 76005 Lord MIg. Co. . Erie, Pa.. Spencer Products. Attleboro. Mass. 
66295 Wittek MIg. Co. . Chicago, Ill. 76210 C. W. Mar·.vedel · san Francisco, Cal. 82768 PhilHps-Advance Control Co.. .. . Joliet. Ill. 
66346 :vfinnesota Mining & Mfg. Co. 76433 General Instrument Corp. 82866 Research Product3 Corp Madison, Wis. 

Revere Mincom Diy. . ... St. Paul. Minn. Micamold Division · . Newark, N. J. 82877 Rolton·Mfg. Co.. Inc. Woodstock. N. Y. 
70276 Allen Mfl{. Co. . Hartford, Conn. 76487 James Millen Mfg. Co., Inc. Malden. Mass. 82893 Vector E:lectronic Co. . Glendale. Cal. 
70309 Allied Control ....New York. N. Y. 76493 .J. W. Miller Co. Los Angeles. Cal. 83058 Carr Fastener Co. Cambridge, Mass . 
70318 Allmetal Screw PrOduct Co. , Inc. 76530 Cinch~~..tonadnock, Div. of United Carr 83086 New Hampshire BaH 

....... Garden City, N. Y. Fastener Corp. · San Leandro, Cal. Bearing, Inc Peterborough. N. H. 
70417 Amplex. Div. of Chrysler Corp. . Detroit. Mich. 76545 Mueller Electric Co. · Cleveland, Ohio 83125 General lnstrument Corp. , 
70485 Atlantic India Rubber Works. Inc ... Chicago. HI. 76703 ~ational Union · . Newark, N.J. Capacitor 01\'.. . Darlington~ S. C. 
70563 AmperHe Co.. Inc. Union City. N. J. 76854 Oak Manufacturing Co. · ..Crystal Lake, nt. 83148 ITT Wire and Cable Div.....Los Angeles, Cal. 
70674 AOC Products Inc. .Minneapolis, Minn. 77068 The Bendix Corp .• 83186 Victory E:ng. Corp. Springlleld, N.J. 
70903 Belden Mfg. Co. . Chicago. Ill. Electrodynamics Dly. N. HoU)"Nood. Cal. 83298 BendiX Corp., Red Bank Dlv. Red Bank, N.J. 
70998 Bird Electric Corp. . ... Cleveland. Ohio 77075 Pacific Metals Co. . ..... san Francisco, Cal. 83315 Hubbell Corp. . ... Mundelein, Ill. 
71002 Birnbach Radio Co. New York, N. Y. 77221 Phaostran Instrument and 83324 Rosan Inc. . Newport Beach, Cal. 
71034 BUley Electric Co .• Inc. . Erie, Pa. Electronic Co. . So. Pasadena, Cal. 83330 Smilh. Herman H. , Inc. Brooklyn. N. Y. 
71041 Boston Gear Works Div. oC 77252 Philadelphia Steel and 83332 Tech Labs Palisades Park, N. J. 

Murray Co. of Texas . Quincey, Mass. Wire Corp. . Philadelphia. Pa. 83385 Central Screw Co. Chicago, 111. 
71218 Bud Radio. Inc. Willoughby, Ohio 77342 American Machine & Foundry Co. 83501 Gavitt Wire and Cable Co. , Div. of 
71279 Cambridge Thermionics Corp. Cambridge, Mass. Potter & Brumfield Div. . Princeton, Ind. Amerace Corp. Brookiield, Mass. 
71286 Camloc Fastener Corp. .. Paramus. N.J. 77630 TRW Electronic Components Dlv. Camden. N.J. 83594 Burroughs Corp. , Electronic 
71313 Cardwell Condenser Corp. 77638 General Instrument Corp. , Tube Div. . . . . Plainfield, N. J. 

. . . . Lindenhurst. L. I., N. Y. Rectifier Di\'ision . · Brooklyn. N. Y. 83740 Union Carbide Corp. , Consumer 
71400 , Bussmann Mfg. Diy. of 77764 Resistance Products Co. Har:-isburg, Pa. Prod. Div. . New York, N. Y, 

McGraw-Edison Co. St. Louis. Mo. 77969 RubbercraCt Corp. of Calif. · Torrance, Cal. 83777 Model Eng. and Mfg. ,tnc Huntington, Ind. 
71436 ChiC3lJO Condenser Corp Chicago. Ill. 78189 Shakeproof Division of 83821 Loyd Scruggs Co. . .Festus, Mo. 
71447 Calif. Spring Co.. Inc. Plco-Rivera. Cal. ll11nois Tool Works. .Elgin, Ill. 83942 Aeronautical Inst. & Radio Co. . ...Lodi, ~. J. 
71450 CTS Corp. . . E:lkhart, Ind. 78277 Sigma. . . . So. Braintree. Mass. 84171 Arco Electronics Inc. . . Great Neck. N. Y. 
71468 ITT Cannon Electric Inc.... Los Angeles. Cal. 78283 Signal Indicator Corp. New York, N. Y. 84396 A.J. Glesener Co., Inc... San Francisco, Cal. 
71471 Cinema. Div. Aerovo;lt Corp. . .. Burbank .. Cal. 78290 Struthers·Dunn Iioc Pitman. N.J. 84411 TRW Capacitor Div. . ... Ogallala, Neb. 
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Appendix A Model205AG 

CODE LIST OF MANUFACTURERS (Continued) 

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

94870 Sarkes Tarzian, Inc , . .Bloomjn~on, Ind. 91929 Honeywell Inc. , Micro Switch DIvision 96095 Hi-Q Div. 01 Aerovox Corp. . . Olean. N. Y. 
85454 
85471 
85474 
85660 
85911 

Boonton Molding Company Boonton, N.J. 
A. B. Boyd Co. . .. San Francisco, Cal. 
R. M. Bracamonte &: Co . ... San Francisco, Cal. 
KoHed Kords, Inc. . . . . . Hamden. Conn. 
Seamless Rubber Co. . . Chicago, m. 

91961 
92180 
92367 
92607 

. . . . . . . . . .. Freeport, Ill. 
Nahm-Bros. Spring Co Oakland, Cal. 
Tru-Connector Corp Peabody, Mass. 
Elgeet Optical Co., Inc Rochester, N. Y. 
Tensoltte Insulated Wtre Co. , Inc. 

96256 
96296 
96396 

96330 

Thordarson-Melssner Inc 
Solar Mig. Co 
Microswitch, Dh'. of 

Minn. -HoneyweU 
Carlton Sere,.. Co. 

Mt. Carmel, Ill. 
Los Angeles, Cal. 

Freeport, Ul. 
Chicago, Ill. 

86174 
86197 

Fafnir Bearing Co. Los Angeles, Calif. 
Clilton Precision Products Co.. Inc. 92702 

. . . . . . . . . . . . . . Tarrytown, N. Y. 
!MC Mapletlcs Corp Westbury, L.I. , N. Y. 

96341 
96501 

Microwave Associates, Inc.. Burlington, Mass. 
Excel Transformer Co Oakland, Cal. 

86579 
86684 

. . . . Clifton Hei"hls, Pa. 
Precision Rubber Products Corp. Dayton, Ohio 
Radio Corp. of America, Electronic Compo 

92966 
93332 

Hudson Lamp Co. . 
Sylvania Electric Prod. loc., 

Semiconductor Div 

Kearney, N. J. 

Woburn, Mass. 

96508 
96733 
96881 

Xcelite, Inc. 
San Fernando Elec. 
Thomson Ind. Inc 

. .Orchard Park, N. Y. 
MIg. Co. San Fernando, Cal. 

Long Island. N. Y. 

86928 
t: Devi.ces D1\'lsion 

Seastrom MIg. Co. 
. . . . . Harrison, N. J. 

Glendale, Cal. 
93369 
93410 

Robbins &: Myers Inc Pallisades Park, N.J. 
Stemco Controls, Div. of Essex ... 

97464 
97539 

Industrial Retaining Ring Co. .. Irvington, N. J. 
Automatic &: Precision MIg. . . Englewood, N. J. 

87034 
87216 

87473 

Marco Industries Anaheim, Cal. 
Philco Corporation (Lansdale Division) 

. . . . . . . . . . . ..... Lansdale, Pa. 
Weslern Fibrous Glass Products Co. 

.. san Francisco. Cal. 

93632 
93929 
94137 
94144 

Wire Corp.•............ Manslield, Ohio 
Waters MIg. Co. . Culver City, Cal. 
G. V. Controls . . . Livingston, N.J. 
General Cable Corp. Bayonne, N.J. 
Raytheon Co. I Compo Dlv., 

97979 
97983 

98141 
98159 

Reon Resistor Corp. . .. Yonkers, N. Y. 
Litton System inc. , Adler-Westrex 

Commun. Oi\', . . . . New Rochelle, N. Y. 
R-Tronics, Inc. . . Jamaica, N. Y. 
Rubber Teck, Inc. . Gardena, Cal. 

87664 
87930 

Van Waters &: Rogers Inc . .. San Francisco, Cal. 
Tower Mfg. Corp. . . Providence, R.1. 94148 

Ind. Compo Operations 
Scientific ElectronJcs 

Quincy, Mass. 98220 Hewlett-Packard Co. , 
Medical Elec. Oi\,. . . . . . . Pasadena, Cal. 

88140 Cutler-Hammer, Inc. . , Lincoln, Ill. Products, lnc Loveland, Colo. 98278 MIcrodot, Inc. . . . . . So. Pasadena, Cal. 
88220 
88698 

Gould-National Batteries, Inc 
General Mills, Inc .• " 

St. Paul, Minn. 
Bulfalo, N. Y. 

94154 Wagner Elect. Corp., 
Tung-Sol Div. . . . . . ... Newark, N.J. 

98291 
98376 

5ealectro Corp. 
Zero Mfg. Co. 

Mamaronech, N, Y. 
. . Burbank. Cal. 

89231 
89473 

Graybar Electric Co. . Oakland, Cal. 
G. E. DIstributing Corp..... Schenectady. N. Y. 

94197 Curtiss-Wright Corp. , 
Electronics Dh·. . .... .East Patterson, N. J. 

98410 
9873J 

Etc Inc. . Cleveland, Ohio 
General Mills Inc., Electronics Diy. 

89479 securtty Co. . . . . . Detroit, Mich. 94222 South Chester Corp. . . Chester, Pa. . Minneapolis, Minn. 
89665 Unlled Translormer Co Chicago, Ill. 94330 Wire Cloth Products, Inc Bellwood. Ill. 98734 Paeco Division of Hewlett-Packard Co. 
90030 United Shoe Machinery Corp ~. Beverly, Mass. 94375 Automatic Metal Products Co.. Brooklyn, N. Y. . Palo Alto, Cal. 
90179 U. S. Rubber Co., Consumer Ind. &: 94682 Worcester Pressed Aluminum Corp. 98821 North Hllls Electronics, Inc.. Glen Cove, N. Y. 

Plastics Prod. Div. . .... Passaic, N. J. . . . Worcester, Mass. 98978 International Electronic Research Corp . 
90365 Belleville Speciality Tool Mig. , Inc. 94696 Magnecraft Electric Co. . .... Chicago, Ill. . Burbank, Cal. 

90763 
..................... BellO\'llIe, Ill. 

United Carr Fastener Corp. . .... Chicago, Ill. 
95023 George A. Philbrick Researchers, Inc. 

...................... Boston J Mass. 
99109 
99313 

Columbia Technical Corp 
Varian Associates 

Ne~' York, N. Y. 
Palo Alto, Cal. 

90970 
91146 

91260 
91345 
91418 
91506 
91637 
91662 
91673 
91737 
91827 
91886 

Bearing Engineering Co . ... san Francisco, CaL 
ITT Cannon Elect. Inc., Salem Dlv. 

.................... Sillem. Mass. 
Connor ~ring Mfg. Co . ... San Francisco, Cal. 
Miller Dial &: Nameplate Co. EI Monte, Cal. 
Radio Materials Co. . Chicago, Ill. 
Aug-at Inc Attleboro, Mass. 
Dale Electronics, Inc Columbus, Nebr. 
Elco Corp. . Wlllow Grove. Pa.. 
Epiphone Inc. New York, N. Y. 
Gremar Mfg. Co., Inc. . Wakefield, Mass. 
K F Development Co. . Redwood City, Cal. 
Malco MIg. , Inc Chicago, Dl. 

95146 
95236 
95238 
95263 
95265 
95275 
95348 
95354 
95566 
95712 
95984 
95987 
96067 

Alco Elect. Mfg. Co Lawrence, Mass. 
Allies Products Corp. Diania, Fla. 
Continental Connector Corp. .. Woodside, N. Y. 
Leecraft MIg. Co., Inc Long Island, N. Y. 
National Coil Co Sherldan, Wyo. 
Vitramon, Inc. . ..Bridgeport, Conn. 
Gordos Corp. . Bloomfield, N.J. 
Methode MIg. Co. . Rolling Meadows, Ill. 
Arnold Engineering Co Marengo, Ill. 
Dage Electric Co., Inc. Franklin, Ind. 
Siemon MIg. Co. . Wayne, ill. 
Weckesser Co. Chicago, m. 
Microwave Assoc. ,West,lnc.. &1nnyvale, Cal. 

99378 
99515 
99707 

99800 
99848 
99928 
99934 
99942 

99957 

Atlee Corp. . Winchester, .Mass. 
Marshall Ind. , Capacitor Dh' .. Monrovia, Cal. 
Control S,..ltch DiviSion, Controls Co. 

o! America .. EI Seguodo, Cal. 
Delevan Electronics Corp. East Aurora, N. Y. 
Wilco Corporation Indianapolis, Ind. 
Branson Corp. Whippany, N. J. 
Rembrandt, Inc. Boston, Mass. 
Ho!lman Electronics Corp. , 

Semiconductor Division ..... El Monte, Cal. 
Technology-Instrument Corp. 

01 Call1ornia Newbury Park, Cal. 

The follOWing HP Vendors have no number assigned in the latest supplement to the Federal Supply Code lor Manufacturers Handbook. 

OOOOF Malco Tool and Die Los Angeles, Calil. OOOCS Hewlett-Packard Co., Colorado OOOQQ Cooltron... . Oakland, Cal. 
OOOOZ Willow Leather Products Corp... Newark, N. J. Springs Di\'. . .. Colorado Springs, ColOrado OOOWW Caliiornia Eastern Lab Burlington, Cal. 
OOOAB ETA. . . . . . . . . . . . England OOOMM Rubber Eng. &: Development ...Hayward , Cal. OOOYY S. K. Smith Co. . Los Angeles, Cal. 
OOOBB Precision Instrument Compo Co. Van Nuys, Cal. OOONN A "N" 0 Mfg. Co. . . . . .San Jose, Cal. 
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Model205AG Appendix C 

~ MANUAL BACKDATING CHANGES
 
MODEL 205AG
 

AUDIO SIGNAL GENERATOR
 

Manual Serial Prefixed: 953 and above
 

This manual backdating sheet makes this manual appli,cable to earlier instruments .. 
Instrument-<:omponent values that differ from those in the manual, yet are not listed in 
the backdating sheet, should be replaced using the part number given in the manual. 

I nstrument Serial Prefix Make Manual Changes I nstrument Serial Prefix Make Manual Changes 

Below 4683 1,3 thru 10 

4683 - 4687 2 thru 10 

4688 to 5666 ~ 3 thru 10 

5667 to 6236 4 thru 10 

6237 to 7611 5 thru 10 

7612 to 7711 6 thru 10 

7712 to 8311 7 thru 10 

8312 to 8462 8 thru 10 

024-,012­ 9,10 

246,231,151 10 

953 - 11427 and below 11 

CHAJ.'l'GE NO.1 
For instruments haVing serials below 4683, refer to schematic diagrams A and B for additional changes, such as 
the values of frequency range resistors, phase inverter circuit of V3 and V4, and input voltmeter circuit. 

CHANGE NO.2 
Tl: Change -hp- Part No. to 9100-0041. 
Power fJ..1ter capacitor is lOx 20 f,1F 450 V, -hp- Part No. 0180-0017. 
Voltage output to T2 is + 300 V. 
V3 is 615 tube, -hp- Part No. 1921-0008. 
R24 res. 100 kilohms replaces C5. 
R22 and C19 are deleted. 
R23 is 5600 ohms, -hp- Part No. 0690-5621. 

CHANGE NO.3 
C20, 21, 22: Delete. 

CHANGE NO.4 
R30: Change value to 25.2 kilohms. 
R4: Change to 82,500 ohms. 
R5: Change to 825 kilohms. 
R6: Change to 8.3 5 megohms. 
Add R7: 5000 ohms potentiometer between R4 and ground. 
Add R8: 50 kilohms potentiometer between R5 and ground. 
Add R9: 500 kilohms potentiometer between R6 and ground. 
R24: Change to 1.2 megohms. 
R58: Change to 39 kilohms. 
R6J: Delete. 
SJ: Change -hp- Part No. 2AG-19W. 
On page 4-1 , Paragra ph 4-5, 

C-l 



Appendix C Model205AG 

First sentence: 
Insert "and the individual range adjustment potentiometers R7, R8, and R9" between "inclusive" and 
Uin". 

Step c: 
Insert between Ist and 2nd sentence: "Set the XIO adjustment potentiometer, R8, so that the 
frequency is exactly 200 Hz." 

Step d, 2: 
Add: "Precede paragraph in manual with "Change the setting of range switch adjustment R8; if a 
greater change is necessary,". 

Step e, I : 
Add: "Adjust potentiometer R7 to make 2000 Hz (20 on dial) read correctly. If a greater change is 
necessary, it may be necessary to change the padding resistors etc." 

Step e, 2: 
Add: "Adjust potentiometer R9 to make the dial read correctly at 100 Hz. If a greater change is 
necessary, change the padding resistors etc." 

C2 

CHANGE NO. 5 
C19: Change to 1000 pF. 
R6~: Change to 100 ohms. 

CHANGE NO. 6 
DSI: Change to GE47 lamp, -hp- Part No. 2140-0009. 
Add R56: 33 ohms resistors in series with DSI. 
Lens: Change -hp- Part No. to 1450-0003. 
Lampholder: Change -he- Part No. 1450-0027. 

CHANGE NO. 7 
R30: Change to 27.5 kilohms, -hp- Part No. 0730-0048. 

CHANGE NO.8 
Change circuits of MI and M2 as shown: 

T2 

lIt~2 

33K C04 

.~f<F 

lit"UK 
VI 

6H6 

~ 

ISOI( I 

lItS4 
UK 
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Model205AG Appendix C 

R29: Change to 500 ohms, -hp- Part No. 2100-0011.
 
R53: Change to 22 kilohms, -hp- Part No. 0690-2231.
 
Add R54: 22 kilohms, -hp- Part No. 0690-2231.
 
R62, 63: Delete.
 
CR1 to CR6: Delete.
 
Add V7, 9: Type 6H6 tubes.
 
Add R59: 7 ohm resistor, connected in series with V9, heater pin 7.
 

CHANGE NO.9 
The 205AG contains two terminal boards on which are mounted a variety of small parts. The boards used in 
earlier instruments (24-terminal board, -hp· Part No. 2G-75A; 14-terminal board Part No. 2G-75B) utilized 
solder lugs to mount parts. The boards used in later issue instruments, having serial prefix number 151- (large 
board Part No. 2G-75C; small board Part No. 2G-75D) are directly interchangeable, and the etched-eircuit board 
will be supplied as a replacement part for both types. . 

CHANGE NO.1 0 
Attenuator Sets and Vernier Drive Assemblies have been changed, but the new part numbers are preferred for 
replacement in older instruments. 
For replacement of a portion of the old gear assembly or vernier drive, use the following part numbers: 

Spring: gear -hp- Part No. 624A-36B-5.
 
Spring: compression vernier drive -hp- Part No. 1460-0019.
 

CHANGE NO. 11
 
Figure 5-3:
 

Delete the power transformer (T 1) primary detail as shown and add the following dra wing:
 

FI 55TI BlK 
~>-----. 

115 V/230 V 

:~ 48·440 HzBLK-YEl : "­
I '--....;;.;;;.;.;.......;;;.;;;..--~T ... - ,. ..,"" I 15 V
 IT1 Primary must be 
I BlK-GRN _..J I ON LY wired as indicated for 

the line voltage to beI 230V I/' 
used.lI BlK-RED ONLY I 

Table 6-1:
 
Delete Jl, S6, and WI.
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INPUT 

l
 

INPUT 

MULTIPLIER 

AIG 

H H 

8 
N

S· 0 ~ Cl X 
0 I 0 ... 0 

~ on Cl 0 ~ ... 
<r 2 III 
a: 1 I 

Cl X " Cl Cl

" III on on C) ... 
a: a: I a: a: a: 

" l") 
II: 

-l 
-=­

TIES INTO JUNCTION OF 

R23 AND C7 

A 

C3C 

0.5,../ 

x: 
o.., 
I 

Cl 
l1" 
a: 

H 

CI-MilIN l\IN'NG CONDENSER 
!I~-.r'" PER SE~ION 

C5 
CI4 -.001...r 

51 

~ 
II: 

~ 

~ 
8 
~ 

Rr7 

27"­

RIB 

10K 

+ )2~~ 

--. 
ClO 
4~'~IIII~ 

~+

ALL De MI:A.SUREMENTS
 
MADE WITH VOWM£ COH­

1llOL SCT I(f ZERO 

SGHEMATIC DIAGRAM OF -HP- MODELS 205A AND fD5AG AUDIO SIGNAL GENERATOR 
SERIALS BELOW 4lS83 

B ,( 
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S MANUAL CHANGES
 

205AG
 

AUDIO SIGNAL GENERATOR
 

For Manual Part No. 00205-90010
 

Manual Serials Prefixed 953­

Instrument Serial Number Make Manual Changes Instrumeot Serial Number Make Manual Changes 

All Instruments ERRATA 

Approximate lyid~ 

0953Al1577 and above No. 1 

ERRATA 

Page 7-3, Figure 7-1 Schematic 
Place asteric at C23. 

Page 6-3, Change C24*, -hp- Part No. 0140-0001 to mica 5 pF #20%. 

CHANGE No. 1 
Table 6-1, Miscellaneous: 

Change -hp- Part No. of Cabinet Assembly to 5060-8774. 1 each. 
Change -hp- Part No. of Cover: rear (slotted) to 5000-8760. 1 each. 
Add the following: 

Pane 1: Control, -hp- Part No. 00205-00201. 1 each.
 
tpanel: Control, -hp- Part No. 2G-2 (Opt. A85). 1 each.
 
tCabinet Assembly, -hp- Part No. 5060-0077 (Opt Y98). 1 each.
 
tCover: rear (slotted), -hp- Part No. 5000-0104 (Opt. A85). 1 each.
 

NOTES: 
t These parts are painted with the original 205AG colors (i.e. 
light gray/blue gray combination). If so desired the entire 
instrument may be purchased in old color under Opt. X95. 

**No definite serial no. break was set up for this color change. 



'MANUAL CHANGES
 
205AG 

AUDIO SIGNAL GENERATOR 

For Manual Part No. 00205-90004 

Manual Serials Prefixed 953­

I 
I 

Instrument Serial Number 

Approximately" 0953 All 577 
and above 

Make Manual Changes Instrument Serial Number 

No.1 

Make Manual Changes 

CHANGE NO.1 
Table 6-1, Miscellaneous:
 

Change -hp- part no. of Cabinet Assembly to 5060-8774. 1 each.
 
Change -hp- part no. of Cover: rear (slotted) to 5000-8760. 1 each.
 
Add the following:
 

Panel: Control, -hp- part no. 00205-00201. 1 each.
 
t Panel: Control, -hp- part no. 2G-2 (Opt. A8S). I each.
 
t Cabinet Assembly, -hp· part no. 5060-0077 (Opt Y98). I each.
 
t Cover: rear (slotted), -hp- part no. 5000-0104 (Opt. A8S) 1 each.
 

NOTES: 
t These parts are painted with the original 205AG colors (i.e. light gray/blue gray 
combination). If so desired the entire instrument may be purchased in old color under 
Opt. X95. 

* No definite serial no. break was set up for this color change. 
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