This vintage Hewlett Packard document was
preserved and distributed by
the

HEWLETT
PACKARD
ARCHIVE

Please visit us on the webl!

WWW HPARCHIVE.COM

Scanned by on-line curator: Tony Gerbic

** For FREE Distribution Only **



- SR T A
- W= DS UNESS
= Y = sy -i..._..lrc.drw-l. =
S S A
T Py SR R e

e L T et S T R e A K T PO A e S TV S A P L e S e = e TR R VP T L 0 L A I O A e N Wi S T TR L T

FRINTED 4780

01

SERIALS PREFIXED

LOW DISTORTION

OPERATING AND SERVICING MANUAL

TP e N o, "L ™' TR Tl A e, L A, W, il -

LI T, w - ry
o ........._.._“.__..._..... 5
“_...._._...._.__. el

1 o
] .u...-_._.:- m-...-..h....r......"...“_“..._....“......




OPERATING AND SERVICING MANUAL

&

MODEL 206A

LOW DISTORTION
AUDIO SIGNAL GENERATOR

SERIALS PREFIXED: 010 -

Copyright HEWLETT-PACKARD COMPANY 1959
275 PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S.A.

Printed 5/60



SPECIFICATIONS

FREQUENCY RANGE:

CALIBRATION:

CALIBRATION
ACCURACY:

FREQUENCY
STABILITY:

OUTPUT:

FREQUENCY

RESPONSE:

DISTORTION:

HUM LEVEL:

OUTPUT METER:

OUTPUT
ATTENUATORS:

POWER SUPPLY:

DIMENSIONS:

WEIGHT:

ACCESSORIES
AVAILABLE:

20 cps to 20 kc in 3 ranges.,
Directly in cycles for the lowest range, from 20 to 200 cps.

X10 and X100 multiplier provided for higher ranges. Each
range covers approximately 270 degrees of the 6" dial.

+1%.

+2% including warm-up drift.
+15 dbm (0 dbm = 1 mw) into impedance of 50, 150 and 600
ohms. Approximately 10 volts open circuit. Output is

center tapped and balanced to ground. Internal impedance
matches load impedance.

Better than +0, 2 db, 30 cps to 15 ke, with output meter
kept at constant level (Ref: 1 kc).

Less than 0. 1% at frequencies above 50 cps and less than
0.25% from 20 cps to 50 cps.

At least 75 db below the output signal or more than 100 db
below zero level, whichever is the larger.

Calibrated in dbm (0 dbm = 1 mw) and also in volts at 600

ohm level, Readability at least 0,2 db at all points above

50% scale reading.

111 db in 0.1 db steps. Accuracy approximately 0.1 db.

115/230 volts +10%, 50/1, 000 cps, 140 watts,

Cabinet Mount: 12-3/4" high, 20-3/4" wide, 14" deep.

Rack Mount; 10-1/2" high, 19" wide, 13-3/8" deep
behind panel.

Cabinet Mount: Net 57 lbs. Shipping 78 lbs,

Rack Mount: Net 50 lbs., Shipping 72 lbs.

Model AC-16A Cable Assembly, two dual banana plugs.

Model AC-16B Cable Assembly, dual banana plug to BNC.
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SECTION I

GENERAL DESCRIPTION

1-1 GENERAL

The Model 206A Low Distortion Audio Signal Generator provides a
precise source of continuously variable audio-frequency voltage
suitable for use in making accurate gain or frequency response
measurements of high-quality audio circuits. Any desired frequency
within a range of 20 to 20, 000 cycles /second is made available by
an extremely low-distortion resistance-capacity oscillator within
the instrument, A voltmeter, calibrated both in volts and dbm, is
provided to measure the output of the oscillator output amplifier.
Following the voltmeter is an attenuator which permits the output
level to be reduced in .1 db steps to a maximum of 111 db. A line-
matching transformer and associated switch permits the signal
generator output to be coupled to a balanced line of 50, 150, or 600
ohms. An unbalanced 600-ohm output which bypasses the line-match -
ing transformer also is provided.

The Model 206A is suitable for FM transmitter maintenance, studio
amplifier and console testing, as a low-distortion signal source for
bridge measurements, as a transmission-measuring set, and for
any application requiring a low=~distortion, accurately-known audio
test signal,



SECTION II

OPERATING INSTRUCTIONS

INSPECTION

This instrument was thoroughly tested and inspected before being
shipped from the factory. After the instrument is unpacked, it
should be carefully checked for any damage received in transit.
If any shipping damage is found, follow the procedure outlined in
the '"Claim for Damage in Shipment' section on the last page of
this instruction book.

CONTROLS AND TERMINALS

FUSE

The fuseholder, located on the control panel, contains a cartridge
fuse of the Slo-Blo type. For 115-volt operation, a 1. 6=ampere
fuse is used, and for 230-volt operation,an, 8-ampere fuse of the
same type is used. Characteristics of the Slo-Blo fuse used in the
Model 206A are given in the Table of Replaceable Parts,

POWER
This rotary switch controls the power supplied to the instrument

from the power line;- Illumination of the tuning dial window pro-
vides indication that the power switch is turned on.

IMPEDANCE

The setting of this four-position rotary switch indicates the im-
pedance at the output binding posts. In three positions (50, 150,
and 600) the switch connects windings of the impedance -matching
transformer to the OUTPUT binding posts for balanced 50-ohm,
150-ohm, or 600-ohm operation. In the fourth position, 600G, the
switch bypasses the impedance-matching transformer andarranges
the output circuit for 600-ohm unbalanced operation.

CT OUTPUT G

The Model 206A binding posts will accept either a banana plug or
wire. The terminals are so arranged that any double banana plug
with 3/4 inch spacing may be used to connect to any pair of adja-
cent terminals.



An additional set of binding posts, identical in type and arrange-
ment with those on the control panel, is provided at the rear of
the instrument, This set of four terminals is connected inparallel
with the binding posts on the control panel.

CT - This binding post is the impedance-matching
transformer center-tap terminal.

OUTPUT - These two binding posts are the output terminals
for the Model 206A Signal Generator.

G - This binding post is connected to the chassis.
By patching to terminal G any of the binding
posts may be connected to the chassis.

RANGE
This rotary switch controls the magnitude of the resistance in the

frequency-determining circuits. The position of the RANGE switch
indicates the multiplying factor for the tuning dial indication,

FREQUENCY

This knob is the fine control for adjusting the capacity in the fre-
quency-determining circuits of the Model 206A.

The coarse control for the frequency~-determining capacity
adjustment is directly connected to the tuning dial and capaci-
tor drive mechanism. The coarse control is the knob imme-
diately below the tuning dial.

The tuning dial is calibrated in cycles per second for the
lowest range, and its indication multiplied by the factor
indicated by the RANGE switch will give the actual output
frequency of the oscillator.

AMPLITUDE

This knob varies the setting of the variable resistor which controls
the level of the input to the output amplifier. The voltage level of
the amplifier output is indicated by the meter on the control panel.



0-1 DB, 0-10 DB, 0-100 DB

These three dials are the controls for the three-section attenuator,
which is inserted in the output path between the output meter and
the line-matching transformer. The attenuation in db inserted in
the circuit is equal to the sum of the three control knob settings,
and the reading of the output meter minus the inserted attenuation
is the level of the signal at the generator OUTPUT binding posts.
The attenuator provides a means for reducing the output voltage,
in . 1 db steps, to a maximum of 111 db below the level indicated
by the meter,

POWER CABLE

The three-conductor power cable is terminated in a polarized three-
prong male connector recommended by the National Electrical
Manufacturers' Association, The third contact is an offset round

pin, added to a standard two-blade a-c plug, which grounds the in-
strument chassis when used with the appropriate receptacle. Touse
this NEMA plug in a standard two-contact outlet, it is recommended
that instead of breaking off the ground terminal, a 2-prong to 3-prong
adapter be used. The ground connection emerges from the adapter
as a short lead which should be connected to ground for the protec-
tion of operating personnel.

OPERATION

The procedure for operating the Model 206A Low Distortion Audio
Signal Generator is as follows,

1. General

With the instrument plugged into a power source of specified
voltage and frequency, and the power switch at ON allow a
warm-up period of a few minutes. Specified accuracy of +2%
will be obtained after a few minutes warmup. For maximum
accuracy, however, allow a 20-30 minute warmup.

NOTE

If a 230-volt power source is used, check (1)
that power transformer T1 is strapped for 230~
volt operation (strapping options are shownon
the schematic diagram),and (2) that fuse F'1
isan, 8 -ampere Slo-Blo fuse.

2-3



Selecting Frequency

The desired output frequencies are obtained by the combined
use of the FREQUENCY controls and the RANGE switch., The
frequencies from 20 cps to 20, 000 cps are covered in three
ranges as follows:

X1 Range: 20 cps to 200 cps
X10 Range: 200 cps to 2,000 cps
X100 Range: 2,000 cps to 20,000 cps

The FREQUENCY tuning dial is calibrated in cycles per second
for the lowest or X1 range. The higher ranges multiply the
calibration of the tuning dial by the indicated factors of 10 or
100. For example, to select a frequency of 400 cps, set the
tuning dial to 40 and the RANGE switch to X10., A frequency of
10, 000 cps is selected by setting the tuning dial to 100 and the
RANGE switch to X100,

Connecting the Load

Connect the load to the OUTPUT binding posts. If the impedance
of the load is 50, 150, or 600 ohms, the instrument can be set
(see par. 5 below) to match the load impedance.

Setting the Output Voltage Level

To keep hum at a satisfactory level below that of the output volt-
age, the output from the amplifier should be maintained at a rel-
atively high level and then reduced to the desired level by means
of the attenuator,

In following the procedure for setting the output voltage level,

it is important to understand the position of the meter in the
output circuit and also the calibration of the meter. The me-

ter is across the output of the output amplifier, ahead of the
attenuator, but is so calibrated that when the attenuator is set
for zero attenuation and the instrument is working into a matched
resistive load, the level of the signal at the OUTPUT binding
posts may be read on the meter in dbm. To convert the dbm read-
ing to volts, quick-reference graphs have been provided at the
end of this section., (When working into a matched 600-ohm load
with the attenuator at zero attenuation, the voltage at the OUT-
PUT binding posts may be read directly on the meter,)

The following procedure should be used for setting the output
voltage level:

a. Set the level of the output amplifier, Use the output meter
reading as an indication of the amplifier output, and adjust
the level by means of the AMPLITUDE control (on the con-
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trol panel). Unless the noise level in the output signal is
non-critical, the output amplifier always should be adjusted
for a meter indication of +15 dbm.

b. Determine the level in dbm for the output voltage desired.
The quick-reference graphs referred to above are arranged
to show the relationship between db referred to 1 milliwatt
into a matched load and the voltage across a corresponding
matched load. To determine the level in dbm for an output
voltage of , 23 volts into 600 ohms, for example, refer to
the graph and find the level in dbm for .23 volts into 600
ohms. The level will be found to be -10. 5 dbm.

c. Compute the amount of attenuation required to bring the out-
put down to the desired level. With the output from the am-
plifier at +15 dbm, attenuation of 25.5 db will be required
to bring the output to -10,5 dbm at the OUTPUT binding
posts (+15 dbm minus 25,5 db equals -10.5 dbm).

d. Set the attenuator for the loss required. The loss inserted
by the attenuator is the sum of the settings of the dials.
Using as an example the condition described above where
a loss of 25.5 db is required, all three dials will be set
for loss (20 db + 5db + .5 db equals 25.5 db).

NOTE
A method for determing the voltage across a
non-matching load is described below in para-

graph 5. Setting Output Impedance.

Setting Output Impedance

The output impedance of the generator is determined by the set-
ting of the IMPEDANCE switch., For balanced 50-, 150-, or
600-ohm operation, set the IMPEDANCE switch to 50, 150, or
600. For balanced-to-ground operation, patch binding post CT
to binding post G.

For 50- or 150-ohm unbalanced operation, set the IMPEDANCE
switch to the 50 or 150 position, and connect the lower OUTPUT
binding post to ground at terminal G.

For 600-ohm unbalanced operation, set the IMPEDANCE switch
to 600G. At the 600G position, the IMPEDANCE switch connects
the lower OUTPUT binding post to the G binding post. (In the
600G position, the matching transformer is bypassed, and an
advantage in distortion and frequency-response characteristics
is obtained,)



The calibration of the voltmeter and attenuator is correct only
when the instrument is working into a matched resistive load,
The VOLTS calibration of the meter is correct only when work-
ing into a 600 ohm load; the DBM calibration is correct when
working into a 50-, 150-, or 600-ohm load provided the IMPED-
ANCE switch is in the position which matches the output imped-
ance to the load.

If it is desired to work the generator into resistive loads other
than 50, 150, or 500 ohms, the following method may be used
to compute the voltage across the external load.

a. With the RANGE switch and FREQUENCY controls set for
the desired output frequency, set the IMPEDANCE switch
for the impedance nearest that of the load into which the
generator will be working.

b. Choose the output level in dbm and add 15 (the reading of
the output meter) to it. Set the attenuator dials for the sum.

c. Refer to the voltage graph, and obtain the voltage across
the generator output impedance at the chosen output level.
(The generator output impedance is the setting of the IM~-
PEDANCE switch; the output level is +15 dbm minus the
setting of the attenuator dials.) For example, if the IM-
PEDANCE switch is set for 150 and the output level is
=10 dbm (attenuator dials set for 25 db), the graph shows
the voltage across the generator output impedance to be
. 125 Volt-

d. Multiply by two the voltage across the generator output
impedance to obtain the open circuit voltage.

e. The voltage across the external resistive load may now be
calculated, using the following formula:

EOC

RL+ Ro

EL- R

L

Where E; is the voltage across the external resistive load
Eoc is the open circuit voltage
Ry, is the external resistive load

Ro is the output impedance of the generator
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For example, assume the output meter indicates + 15 dbm,
the attenuator dials are set for 25 db, the external resistive
load is 250 ohms, and the generator IMPEDANCE switch is

set at 150.
A, To obtain the open circuit voltage of the generator:

1. The reading of the output meter minus the attenu-
ator setting gives an output level of -10 dbm
(+15 dbm minus 25 db).

2, The voltage at -10 dbm across the generator out-

put impedance (150 ohms) is . 125 volts., Twice
. 125 volt is , 25 volt, the open circuit voltage.

B. Applying the formula:

E{ = « 25 x 250, or , 156 volt
250 + 150

CAUTION

When using low output levels of -40 dbm or below (attenuator set
for 55 db or more), do not use the 600G position of the IMPED -
ANCE switch if the accuracy of calibration of the outputattenuator
is important. If it is desired to have a 600-ohm single-ended out-
put at a low level, use the 600 position of the IMPEDANCE switch,
and connect the lower OUTPUT binding post to ground via the G

binding post.
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SECTION III

CIRCUIT DESCRIPTION

GENERAL

The circuit of the Model 206A is shown schematically in a diagram
at the back of this manual and in block-diagram form in Fig. 2.

The instrument includes an oscillator, a selective amplifier, and
a regulated power supply. In the generator output path there is a
rectifier-type voltmeter, a three-section attenuator, and an im-
pedance-matching transformer,

The oscillator is variable, and may be tuned for the production of
any signal voltage in the 20 to 20, 000 cps range. The output from
the oscillator passes to the selective amplifier, the tuning section
of which is tracked with that of the oscillator. Similar components
are used in the frequency-determining networks of the two circuits,
and setting the FREQUENCY controls and RANGE switch for a
particular frequency tunes both circuits. The selective-amplifier
circuitry reduces to a fraction of a percent the harmonic voltages
present in the wave generated by the oscillator. The low-distortion
output from the selective amplifier is passed to the output ampli-
fier, the input of which may be adjusted by means of the AMPLI-
TUDE control. The level of the signal voltage from the output
amplifier is indicated by the voltmeter. An attenuator, which may
be set for up to 111 db in attenuation, provides a facility for re-
ducing the output voltage as low as approximately 12 microvolts
across 600 ohms. The signal voltage may be coupled to the output
terminals via an impedance-matching transformer, or passed
directly to a single-ended termination which presents an impedance
of 600 ohms. The transformer is arranged to present an impedance
of 50, 150, or 600 ohms, depending upon the position of the IM-
PEDANCE switch.

The facilities of the Model 206A and design of the circuit provide
a stable low=-distortion audio-frequency voltage which is adjustable
as to frequency, voltage level, and output impedance. A built-in
regulated power supply furnishes voltages for the vacuum tube
circuits.

OSCILLATOR

The Model 206A oscillator circuit includes pentodes V1 and V2

arranged as a two-stage amplifier with both positive and negative
feedback loops. The frequency-selective network is in the positive
feedback loop. The network is a resistance=-capacity combination



which is tuned to the desired frequency by operation of the FRE-
QUENCY controls and RANGE switch, Negative feedback is applied
via variable resistor R18 and resistor R17 to the cathode of V1.
Distortion in the oscillator output is minimized by the negative feed-
back.

The resistance network which determines the amount of negative
feedback includes lampR13, which is a thermally~-sensitive resist=
ance, The resistanceoflampR13 varies in such manner as to com-
pensate for variations in output amplitude, thus holding constantthe
amplitude of oscillations, and ensuring a constant and stable output
over a wide frequency range. The lamp used in the Model 206A has
sufficient thermal inertia to ensure the desired resistance character-
istics even at low frequencies.

The output from the oscillator is passed to the selective amplifier.

SELECTIVE AMPLIFIER

The selective amplifier includes tubes V3 to V7., The circuit is so
arranged that any incoming frequencies other than the fundamental
are filtered, amplified, and returned as a negative feedback to the
first stage (V3). A practical reduction of 10 db or more in distor-
tion is obtained by this arrangement.

Tubes V3 and V4 are conventional voltage amplifiers, while V5 is
a cathode follower with a Wien bridge in its cathode circuit. The
Wien bridge is tuned to a null at the fundamental frequency so that
the fundamental is eliminated from the voltage present in the last
two stages of the amplifier. Any harmonics that may be presentare
not eliminated, however, and are amplified by tube V6 which is
connected across the bridge.

Pentode V6 is a conventional voltage amplifier which feeds tube V7.
Pentode V7 is a cathode follower, the output of which is returned
to the cathode of V3, The circuit V7 is in phase with the cathode
circuit of V3, providing overall negative feedback at all frequen-
cies except that to which the bridge is balanced. Since the output
from the selective amplifier is taken from the top (rather thanthe
arms) of the bridge, the amplifier as a whole exhibits a selective
characteristic with respect to the fundamental frequency.

The frequency to which the selective amplifier is tuned is deter-
mined by the R and C values in the Wien bridge. The variable ca-
pacitors used in the bridge are so arranged that they track withthe
variable capacitors in the oscillator circuit, and the resistance net-
work in the bridge also is arranged to track with that of the oscil-
lator circuit. Thus adjustment of the frequency-determining network
in the oscillator section also adjusts the RC network in the selective-
amplifier circuit. Tracking is set at the factory for the life of the
instrument.
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The output from cathode follower V5 is coupled by capacitor Cl2
to the output amplifier.,

OUTPUT AMPLIFIER

The output amplifier includes tubes V8 and V9. The signal incom-
ing from the selective amplifier is passed to the grid of V8 via
variable resistor R57, the setting of which is adjusted by the AM-
PLITUDE control on the control panel. Thus, by adjusting the in-
put to the output amplifier, the AMPLITUDE control becomes, in
effect, the gain control for the instrument.

Pentode V8 operates as a driver for high-mu pentode V9, the power
output tube, Pentode V9 is connected as a triode to allow the tube
to work into very low impedance loads without generating appreci-
able distortion. Negative feedback from V9, applied via capacitor
Cl9 and resistor R67 to the cathode of V8, is used to minimize
distortion.

The output of V9 is passed, via a rectifier-type voltmeter, an

attenuator, and an impedance-matching transformer to the OUT-
PUT binding posts.

VOLTMETER

The voltmeter circuit includes variable resistor R69, a germanium
diode full-wave rectifier, and a one-milliampere meter connected
across the rectifier bridge. Resistor R69 is provided for adjust-
ment of the meter calibration. The meter is arranged to indicate
the output voltage directly in volts across 600 ohms and in dbm,
with 0 dbm equal to 1 milliwatt into 600 ohms,

ATTENUATOR

The attenuator has three sections, each of which is controlled by
its own dial, One section is of an L-type configuration, with ten
steps of . 1 db each. The other two sections are bridged-T configu-
rations, one of ten 1 db steps and the other of ten 10 db steps. The
three attenuators provide from .1 db to 111 db attenuation of the
output voltage.

IMPEDANCE-MATCHING TRANSFORMER

Connections to impedance -matching transformer T2 are established
by the IMPEDANCE switch, S2. In the 50, 150, and 600 positions
of the switch: (1) the output voltage is passed to the primary winding
of transformer T2 and (2) the secondary of T2 is connected to the
OUTPUT binding posts.

3-3



3-8

The secondary winding of the impedance-matching transformer is
balanced, and has three sets of taps so arranged that proper termi-
nation is provided for 50, 150, or 600 ohm balanced operation. A
center tap is provided for use when balanced-to-ground operation
is desired. For unbalanced 50 or 150 ohm operation, one side of
the line circuit may be connected to ground by connecting one of
the OUTPUT binding posts to the G binding post. (For unbalanced
600 ohm operation for output levels higher than -40 dbm, the IM-
PEDANCE switch may be set to the 600G position, in which setting
transformer T2 is bypassed and the switch connects one side of the
line circuit to ground,)

Transformer T2 is constructed with a high permeability core to
provide uniform frequency response especially at low levels and
low frequencies. However, where it is desired to eliminate even
the possibility of slight distortion or frequency-response errors
that might be caused by the transformer, and an unbalanced cir-
cuit can be used, the transformer may be bypassed by use of the
600G position of the IMPEDANCE switch,

POWER SUPPLY

The power supply includes a conventional full-wave rectifier using
a dual diode tube with a two=-section pi filter for removing the AC
components of the rectified wave, The voltage output of the circuit
is regulated by a conventional electronic voltage regulator consist-
ing of tubes V11 to V14,

3-4



SECTION 1V

MAINTENANCE

COVER REMOVAL

Rack Model:

1. To remove the dust cover, loosen and remove the four screws
which fasten the cover to the back of the instrument, and slide
the cover toward the rear of the instrument.

2. To remove the bottom plate, turn the instrument on its back,

loosen and remove the four screws which fasten the plate to
the bottom of the instrument, and lift off the plate.

Metal Cabinet:

1. At the back of the instrument, remove the four screws which
fasten the rear cover to the chassis. Remove the rear cover.

2., Turn the instrument on its back, Remove the two large Allen

setscrews on the bottom, next to the control panel. Lift the
cabinet off the instrument,

TUBE REPLACEMENT

Any tube in the Model 206A may be replaced with a tube having
corresponding RETMA standard characteristics. All tubes are
accessible when the dust cover or cabinet is removed. Location
of tubes is shown in Fig. 3.

Whenever a tube in the oscillator, selective amplifier, or output
amplifier circuit is replaced, harmonic distortion in the output
voltage should be measured with a distortion analyzer such as a
Hewlett-Packard Model 330B, 330C, or 330D. A replacementtube
having any serious departure from its average type characteristics
can cause an increase in harmonic distortion in the output voltage.
Distortion should measure less than .1% at frequencies above 50
cps, and less than .25% at frequencies from 20 to 50 cps.

Replacement of any tube in the voltage regulator (tubes V11 to V14)
may cause a change in the level of the regulated voltage., Whenever
a tube in the regulator circuit is changed, therefore, the level of



the regulated voltage should be measured and adjusted as necessary,
as described in paragraph 4-6. When any tube in the regulator cir-
cuit is replaced, a check also should be made to make certain that
the regulated voltage remains essentially constant when the line volt-
age is varied from 105 to 125 volts (or from 210 to 250 volts, on
230 volt operation). Since failure to regulate over this range usually
is a function of tubes, regulator tubes should be replaced as neces-
sary to obtain satisfactory regulation.

If tube V3, V4, V5, V6, or V7 is replaced, the gain of the selective
amplifier should be checked as described in paragraph 4-8.

REPLACEMENT OF LAMP R13

Lamp R13 has an extremely long life, theoretically almost infinite,
and should not have to be replaced. Since the lamp controls the a-
mount of negative feedback in the oscillator circuit, if for any rea-
son the lamp should fail, the voltage generated at the output of tube
V2 should be measured after the replacement lamp has been in-
stalled.

Measurement and adjustment of the oscillator output are described
in paragraph 4-7. If the adjustment does not bring the oscillator
output voltage within the specified limits, the replacement lamp
should be rejected and another lamp installed. The test procedure
should then be repeated.

VARIABLE RESISTORS

Should any of the variable resistors require replacement, connec-
tion should be made as shown in Fig. 7.

If resistor R18 is replaced, the oscillator output voltage should be
measured and adjusted as described in paragraph 4-7.

If resistor R69 in the voltmeter circuit is replaced, the procedure
for calibrating the voltmeter (see paragraph 4-10) should be per-
formed.

If resistor R81 in the voltage regulator circuit is replaced check
the level of the regulated voltage and adjust R81 as necessary, as
described in paragraph 4-6.

If resistor R96 is replaced readjust the gain of the selective am-
plifier, as described in paragraph 4-8.

If resistor R74 is replaced, check the 600G output as described in
paragraph 4-11.

If resistor R79 in the filament supply is replaced, readjust the
hum balance as described in paragraph 4-9,

4-2
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If resistor R39 or R93 should ever require replacement, the gener-
ator should be returned to the factory for readjustment or, if quali-
fied personnel is available, the procedure for centering the selective
amplifier output level for the three ranges, described in paragraph
4-12, may be performed.

CAPACITOR DRIVE

The special wire cable arrangement used for rotating the two tuning
capacitors in the Model 206A has a life far beyond the life of the
equipment. However should any drive failure ever occur the in-
strument should be returned to the factory for repair. Under no
circumstances should adjustment of the drive be attempted, since
such an attempt will destroy the calibration of the instrument.

ADJUSTMENT OF REGULATED POWER SUPPLY VOLTAGE LEVEL

The level of the regulated output voltage may be measured either at
the cathode of tube V11 or V12.

1. Turn the POWER switch to ON, and allow a few minutes for
warmup,

2, Connect a voltmeter to pin 8 of V11 or V12. The voltage between
the cathode and ground should measure 240 volts +5 volts.

3. Adjust resistor R81 (located as shown in Fig., 4) as necessary
to bring the voltage within the proper range.

ADJUSTMENT OF OSCILLATOR OUTPUT

1. Connect a high-impedance vacuum tube voltmeter, such as a
Hewlett-Packard Model 400B, C, or D to the center tap of vari-
able resistor R18 (Fig. 4). With the Model 206A generating
1,000 cycles, the voltage from the center tap of R18 to ground
should measure 21 volts #1 volt,

2. Adjust variable resistor R18 to obtain 21 volts + 1 volt,

ADJUSTMENT OF SELECTIVE AMPLIFIER GAIN

With oscillator output voltage at the proper level (paragraph 4-7),
if the output of the instrument falls below rated level or the output
waveform shows clipping, the gain of the selective amplifier may
need readjustment. Proceed as follows:



4-9

4-10

1. With the generator set to deliver 1,000 cycles, connect a high-
impedance vacuum tube voltmeter to pin 4 of tube V3, and
measure the input to the selective amplifier.

2. Connect the voltmeter to pin 8 of tube V5, and measure the
amplifier output. The gain through the amplifier should be
approximately 24 db (+.5 db),

3. If amplifier gain is too low or too high, adjust variable resistor
R96 (Fig. 4) to obtain approximately a 24 db gain.
NOTE
If with a gain of 24 db the waveform at
the OUTPUT terminals shows clipping,

lower the gain of the amplifier untilclip-
ping stops.

ADJUSTMENT OF HUM BALANCE

Variable resistor R79 (Fig. 4) provides an adjustment for mini-
mizing the beat between the oscillator and the power supply fre-
quency. Either of two methods may be used for the adjustment.

1. If a distortion analyzer such as a Hewlett-Packard Model 330B
or 330C is available, adjust resistor R79 for minimum distor-
tion in the output waveform with the instrument generating 5 to
20 cycles above or below the power line frequency.

2. If a distortion analyzer is not available, output amplitude vari-
ation (60-cycle beat) may be observed on a sensitive high-im-
pedance vacuum tube voltmeter, and resistor R79 adjusted for
minimum variation in output amplitude with the instrument
tuned to a frequency near that of the power line. For example,
where the power line frequency is 60 cycles, the Model 206A
should be tuned with the FREQUENCY dial for maximum beat
(approximately 58 cycles), and then resistor R79 should be
adjusted for minimum beat.

CALIBRATION OF VOLTMETER

Calibration of the control panel voltmeter is set at the factory, and
unless one of the crystal diodes in the rectifier circuit requires re-
placement or the voltmeter should be smashed, it is unlikely that
the voltmeter will require recalibration during the life of the Model
206A. To recalibrate the voltmeter, a comparison meter standard-
ized for 4 volts at 100 cycles is required.

4-4
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1, Set the IMPEDANCE switch to 600, Connect the standardized
voltmeter and a 600-ohm load to the OUTPUT terminals.

2. Set the Model 206A for an output of 100 cycles.

3. Turn the AMPLITUDE control to zero (maximum counterclock-
wise) position. Check that the three attenuator dials are set to
0. Set the control panel voltmeter pointer to zero with the zero
adjust screw (located at a midpoint on the face of the meter, be-
low the window).

4, Adjust the AMPLITUDE control to obtain an indication of ex-
actly 4 volts on the external voltmeter. If the internal voltme-
ter does not indicate exactly 4 volts also, adjust resistor R69
to obtain exactly a 4-volt indication on the internal meter.

ADJUSTMENT OF OUTPUT AT 600G

This equalization adjustment has been set at the factory, and it is
improbable that it will require readjustment, Should line-matching
transformer T2 ever be replaced, however, equalization of the
600 and 600G outputs may be obtained by the following procedure.

1. Connect a high-impedance vacuum tube voltmeter and a 600~
ohm load to the OUTPUT terminals.

2, Set the Model 206A for an output of 1,000 cycles. Set the IM~-
PEDANCE switch at 600,

3. Adjust the AMPLITUDE control to obtain an indication of 4 volts
on the external voltmeter,

4, Switch the IMPEDANCE control to 600G, and adjust resistor
R74 (located as shown in Fig., 4) until a 4-volt indication is
obtained on the external voltmeter. Repeat until there is no
change between the output levels at the 600 and 600G positions.

ADJUSTMENT FOR CENTERING SELECTIVE AMPLIFIER
OUTPUT LEVEL

CAUTION

THIS ADJUSTMENT HAS BEEN SET AT THE FACTORY AND,
UNLESS THE RANGE SWITCH OR ONE OF THE TUNING CA-
PACITORS HAS BEEN REPLACED, THE ADJUSTMENT SHOULD
NEVER UNDER ANY CIRCUMSTANCES BE CHANGED. IF RE-
PLACEMENT OF THE RANGE SWITCH OR TUNING CAPACITOR
EVER SHOULD BE NECESSARY, IT IS RECOMMENDED THAT
THE INSTRUMENT BE RETURNED TO THE FACTORY FOR THE
REPLACEMENT AND NECESSARY READJUSTMENTS.
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Variable resistor R39 for the X1 range, variable capacitor C4 for
the X10 range, and variable resistor R93 for the X100 range are
used for centering the output level, First a reference is set on the
X10 range with the FREQUENCY dial at 20. By means of capacitor
C4 the other end of the X10 range is adjusted against the reference.
Then resistors R39 and R93 are adjusted as necessary to center the
change of output level versus frequency around the reference set on
the X10 range. The following procedure may be used.

1. Set the RANGE switch at X10 and the FREQUENCY dial at 20,
to obtain a frequency of 200 cycles. Set the IMPEDANCE switch
at 600 and connect a 600-ohm load across the OUTPUT termi-
nals, Adjust the AMPLITUDE control to obtain an indication of
4 volts on the control panel voltmeter,

2. Set the FREQUENCY dial at 200 on the X10 range, to obtain a
frequency of 2,000 cycles. Adjust capacitor C4 as necessary
to again obtain a 4~-volt indication on the voltmeter.

3. Using the level set at 20 on the X10 range as a reference, ad-~
just R39 and R93 on the X1 and X100 ranges respectively to
center the change of output level versus frequency around the
reference, within approximately +1 db.

RECALIBRATION

If the Model 206A ever should need recalibration, write to the manu-
facturer for information or return the instrument to the factory for
recalibration. A reasonable charge will be made for this service.

LUBRICATION OF TUNING CAPACITOR DRIVE ASSEMBLY

The tuning capacitor drive assembly should be lubricated once a
month if the instrument is in constant use, or every six months if
the instrument has only occasional use. Before lubrication, all
dust and dirt that have collected on the tuning mechanism should
be removed., Lubricate the following:

1. Vernier drive shaft bearing, one drop.
2. Idler pulley (below the pilot lamp socket), one drop.

3. Spring loaded take-up pulley(on the back of the FREQUENCY
dial tuning control [coarse] shaft), one drop next to casting.

The most satisfactory oil for this purpose is Lubriplate #3, manu-
factured by the Fiske Brothers Refining Co., Newark, New Jersey.
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TROUBLE SHOOTING CHART

The following information is designed to be of assistance in trouble shooting a defective instrument.

SYMPTOMS

POSSIBLE CAUSE

TEST PROCEDURE AND REMEDIES

Instrument NOT
operating, pilot light
NOT on.

Line fuse blown due
to defective fuse,
power line surge, or
overload in power
supply section of the
instrument,

Replace fuse, if this fuse blows remove V10, and again
replace the fuse,  If this fuse blows it is an indication of;

1. Short circuit in wiring associated with power trans-
former, TI1.

2. Short circuit in filament wiring.

3. Defective power transformer.

If the fuse does not blow when V10 is removed, it in-
dicates:

1. Defective rectifier V10.
2. Short in direct current wiring.

3. Defective filter capacitor.

Instrument NOT
operating, pilot
light ON.

Oscillator section
not operating.

Oscillator voltage
correct, amplifier
sections NOT oper-
ating properly,

Measure oscillator voltage between center tap of R18
and ground; it should be 27-29 volts at 1000 v, If the
oscillator voltage is present but of incorrect value
refer to Replacement of Lamp R13 (par. 4-3); if oscil-
lator voltage not present check:

1. Oscillator tubes V1 and V2, and Lamp R13.

2. The DC voltages in the oscillator section should
agree with those indicated on the schematic diagram
within +10%.

A short circuit in tuning capacitor or associated
trimmers.

3.

If foreign material is causing short remove
carefully; if plates have been damaged and
are touching, carefully straighten.

4, RANGE switch (S1) contacts may be dirty and not
making good contact, or if trouble is on one band
only it may be due to an open resistor.

Clean RANGE switch (S1) contacts or replace
RANGE switch assembly if any resistor is
defective. Recommended that instrument be
returned to factory for such replacement;

a reasonable charge will be made for this
service,

Check DC voltages in amplifier sections (V3 through
V9); they should agree with voltages indicated on
schematic diagram within +10%.

Instrument operating,
high amount of distor=-
tion present in out-
put,

Incorrect DC voltages.

Distortion in oscil-
lator section.

Incorrect gain through
selective amplifier
section,

Measure power supply voltages and regulator output
voltage. See paragraph 4-6.

1. Check oscillator output voltage: between center tap
of R18 and ground should measure 27-29 volts,

Reset oscillator output voltage (par.4-T7).

2. Check distortion at oscillator output: should be
-50 db or better.
Replace V1, V2,or lamp R13.
1. Remove V6. At 1 kc there should be 28-30 db gain

from grid of V3 to cathode of V5.
Replace V3, V4, and/or V5.




TROUBLE SHOOTING CHART (CONT'D, )

SYMPTOMS

POSSIBLE CAUSE

TEST PROCEDURE AND REMEDIES

Instrument operating,
highamount of distor-
tion present in out-
put. (Cont'd.)

Incorrect gainthrough
selective amplifier
section, (Cont'd.)

Distortion in inter-
mediate or output
amplifiers.

2. With V6 in circuit, at 1 kc gain from grid of V3 to
cathode of V5 should drop to approximately 24 db
(see Adjustment of Selective Amplifier Gain
par. 4-8),

a, Replace V6 and/or V7.
b. Blow dust out of tuning capacitor C3.

3, Check DC voltages in selective amplifier section.
Replace defective part and reset gain

(par. 4-8).

Replace each tube (V3 to V9) individually and recheck
distortion.

Instrument operating
high distortion and/
or high output voltage
on one range only.

Defective resistor in
selective amplifier
tuned bridge.

For range in trouble, measure resistors in amplifier
section of RANGE switch, and R39 or R93.

Replace defective resistor. (Ordinarily re-
placement of a Wilkor with a Wilkor of the
same marked value will be satisfactory. If
not, replace RANGE switch assembly. See

CAUTION preceding par. 4-12,

Noise and instability
of output waveform,.

AMPLITUDE control
(R57) dirty or worn.

C10, Cl1, or C26
leaky.

Short or dust in tuning
capacitor C3.

Check resistance between center tap of R57 and ground
for smooth variation with rotation of AMPLITUDE con-
trol. (Disconnect instrument from power line when
making resistance measurements.)

Replace R57.

Test by substituting capacitor of same value known to

be good.

Check visually.

Remove short, and/or blow dust out of tuning
capacitor C3.

Calibration off on
all ranges.

Tuning capacitor Cl
damaged or slipping.

Check visually,
1. Reset position of tuner, and tighten Allen
setscrews on tuner drive.

2. Replace tuning capacitor Cl. (See CAUTION
preceding par. 4-12.)

Voltage at OUTPUT
terminals below
rated level,

Oscillator output
voltage low.

Selective amplifier
gain too low.

Measure voltage from center tap of R18 to ground;
should be 27-29 volts (see par. 4-7).

1. Check V1 and V2,
2. Adjust R18.
3, Check lamp R13. See par. 4-3.

See Adjustment of Selective Amplifier Gain., Par.4-8,

Adjust R96,

Waveform at OUT-
PUT terminals
shows clipping.

Selective amplifier
gain too high,

See Adjustment of Selective Amplifier Gain, par. 4-8,

Adjust R96.




TROUBLE SHOOTING CHART (CONT'D, )

SYMPTOMS POSSIBLE CAUSE TEST PROCEDURE AND REMEDIES
Calibration off on Wilkor resistor on For defective range, measure resistors on RANGE
one range, RANGE switch changed | switch,

value.

Ordinarily replacement with Wilkor
of same marked value will be satis=~
factory; if not replace RANGE switch
assembly. (See CAUTION preceding
paragraph 4-12,)
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Model 206A Resistor Board Detail
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NOTES

CONDITIONS OF DC VOLTAGE MEASUREMENT

I. BETWEEN INDICATED POINT AND CHASSIS WITH
VOLTMETER OF 122 MEGOHMS INPUT RESISTANCE

2. LINE VOLTAGE 115/230 VOLTS, 50-1000 v

3. AMPLITUDE CONTROL AT ZERO

4. RANGE SWITCH AT X10 NC

5. FREQUENCY DIAL AT 100
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SECTION V
TABLE OF REPLACEABLE PARTS

MOTE

Standard components have been used in this instrument,
whenever possible. Specilal components may be obtalned
from your local Hewlett-Packard representative or from

the factory,

When ordering parts always include:
1. & Stock Number.

2. Complete description of part including circuit
reference,

3. Model number and serial number of instrument.

4. I part is not listed, give complete description,
function and location of part,

Corprections to the Table of Replaceable Partls are listed
on an Instruction Manual Change sheet at the front of this

manuil.

RECOMMEMNDED SPARE PARTS LIST

Column RS in the Table lists the recommended spare parts
quantities to mainiain one instrument for one year of lso-
lated service. Order complete spare parts kits from the
Factory Parits Sales Departmont. ALWAYS MENTION THE
MODEL AND SERIAL NUMBERS OF INSTRUMENTS INVOLVED.

12=1-50



TABLE OF REPLACEABLE PARTS

CIRCUIT & STOCK

REF. DESCRIFTION, MFR. * & MFR. DESIGNATION HO, T0 | RS

Al 2,3 Attenudtor, set of three, including dnA-3A ] I
B=100 db, D-10 db, D-1 db HP=

il Capacitor; variable, ajir, four seclions, QlZl-n00z I |
2. 4-535 pf per section L

c2 Capagitor; variable, air, @12l-0008 L ]
T.5 pf to 1027 af A

i Capacitor: wariable, air, four sections, BlZ1-0004] 1 1
12.4-535 pf per section W

C4 Chapaciter: wariable, air, TLZT-Hp | | i
Lepl o2& pf AAE

CE Capacitar: fixed, papsew, Flad-0024] 1 1
BT 10, 400 vdow n

Ch Capacitort [lixed, paper; Dled-0008 | | ]
S0 210, 600 vdow AW

cy Capacitord lxad, ¢leciralytic, alBg-galLy 2 1
&0 W[, 450 vdow e

CE, 9 Capacitor: fixed, paper, 01el=0005%] 5 &
COAT o £10%, G000 vilew Cio*

cLn Capacitor: fixed, mica; glaa-poia| g |
47 pf 500 wdow Wk

Cl1 Capacitor: [ixed, micha, PlAO-DD2&] | 1
22 Pl 210%, 500 vdcw W

Ci2, 13| Capaclitor: {ixed, paper, MiaD-00I8| 2 1
p 22T ER0%, 400 vdew CcCe=

Cl4 Capacitor: fixed, paper, l1e0=0001] 1 I
S £10%, 00 vdow CC#

Cis Same as GE

Cle Same as 14

cl7 Same az CB

C1H Capacitor: {ixed, electralyric, oDlAD-0024) 1 1
0 (" 450 welew (]

19 Same as C7

2 21, Capacitor: f{iwed. paper, HlAD-DDTT] 4 1

22 23 dy £ 210%, 600 vdew =

C24 Sarme as C8

C25% Capacitor: fixed; electrolytic, QlEn-002% 1 |
S0 f. 50 wdew X

* Bee " List of Manufacturers Code Letters For Replaceable Parts Table®,

T - Total quantity used in the instrument.

RE5=: Recommended spares for one year Mmolated servics [or one ingstrument.
5-2



TABLE OF REPLACEABLE PARTS

CIRCUIT & STOCK
REF. DESCRIPTION, MFRH. * &MFHR. DESIGNATION WO,
Cih Capacitar: [ixed, mica, 0140-0031
220 pf, 210%, 500 vdcow L H

27 Capacitor: fixed, caramic, 01 50=0002
319 pf, 25%, 500 vdcw AR

Ci8 Capacitor; fixed, mica, B 40— 0052

1 pl. 2 10%. 5040 vdeow
Optimum value selected at factory.

Avarage value shown. W
C2g Capacitor: fixed, titaniuom dioxide, J150-0015
2,2 pf, 410%, 500 vwdcw D ek
C 30 Capacitar: 1,000 pf T H

Optmum value salected at factory.
Average value shown,

CR1, 2,3, | Diode: germaniam diode, 1910-04al1l
4 Type 2135 AU
FlI Fusa: .6A, slow blow, far 115V 21 10=0005
operation E®
Fugse: 0.BA, slow blow, for 230V 2110=-0020
ope ration T*
laampbén:lil.gdﬁul:enl: b-8v, & pin base, - 2 140-0012
Ll,2 Reactar: & H @& 125 M4, 240 ohma HE= TLI0-000Z
ML Beter: D=4, 5V into 400, -5/#15 dbm H P 1 120-0F1 3
Pl Power Calla: Carnish BlIZ0=-0415

Rl to 12 Part of Range Switch Assemblyf see 51

L3 Lamp: 10 W, 250V, candelabra base L 214m-0007
Rl4 Renistor: [Oxed, composilion, 0905631
S5h, D00 ohma +10%, 1 W G
K15 Resistor: f(ised, composition, 06%31-1041
100, 000 shima +10%, 2 W Bi=
Bib& Resistor: [fixed, coempesition, 0630-47131
47,000 ahms, +10%, 1 W B
RIT Resistar: fixed, wirewosund, DALE-0010
3, 000 ohme £5%, 1 W E=
R1H Rewistor: variable, wirewound, linear taper 2100-0004
1, 000 ghme £10%, 2 W, =
R19 Resistor: fixed, composition, Da2d-4741
AT, 000 ohma +10%, 1 W Fi*

RZ0 Resistor: [Mxed, compoerilion, Hee0-4711

470 chme +10%, 1 W
Optimum value selected at factory.

Average value shown, B
R21, 22, Resigtor: fixed, composition, O6%5- 1511
21 15,000 ohraa £10%, 2 W B

* Bee " List of Manufacturers Code Letters For Replaceable Parts Tabler ,
TO - Total guantity used in the instroment.

RS - Recommended spares for one year isolated service for onn inetrument.
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TABLE OF REPLACEABLE FPARTS

CIRCUIT & STOCK
REF. DESCRIPTION, MFR. * &MFR. DESIGNATION HO. TG RS
BRI+ Same as Hl16
RIS Resistor: fixed, composition, 0690=10%1 2 1
L, 000 obims +L0%, 1 W HE
Rit Hegistor: lized, caomposition, A6E%0-1051 1 i
1l megohm +10%, 1 W E»
R2T Resistor: [iwed;, composition, 0905611 1 L
260 phmas =I0%, 1 W By
RIE Same as Ai%
B2 Same as R14
R0 Hesistor; [ixed; composition, DESa- 1041 ] 1
ll}l:l, Q00 ok i-l.l:l"ﬁ, 1 W B
Rl Shime as R4
B2 Resistor: fixed, composltion, DEET-4751 ] |
d, T megobims +10%, 1/2 W B
R15 Resiator! fixed, compositiss, 0690-B211 1 1
B20 ahime 10%, | W B
R34 Same as Ri4
R35 Same ag R3O
R1& Hesistor: fixed, composition, 066%-8235 1 |
82,000 chme 5%, | W B
Optimuom valaoe selected at factory.
Average value shown.
R37 Resistor: fixed. composition, 06%0-3931| 1 ]
39, 000 chme £10%, | W B
Omtirmum value selected ai fActory.
Average value shown,
KR35 This circuit reference not assigned
[ ] Resistor: variable; composition, linear taper Zlod-o0151 1 1
500, 000 ahms, 220%, 1/4 W B
R40 This circuil relerence nol assigned
H4l wo 52| Part of Range Switch Assembly; see 51
RE3 Resistor; {ixed, composition, OEET- 1561 1 1
15 megokma +£10%, 1/2 W jaL]
RS54 Fesistor: fixed, composition, O5%0- 1821 L |
1, 500 ohms 210%, 1 W B
RE5 Reaiator: flxed, composition, O6ET= 3341 I I
330, 000 ahma 10%, 12 W B+
B56 Same ag R0
R5T Resistor; wvariable;, composition; linear taper c1MF=-0014) 1 I
200, 000 ohma +20%, 1/4 W I

* gee ~ List of Manufacturers Code Letters For Replaceable Parts Table®.
T - Tiotal quantity used in the inetrument.

RS = Recommended spares for one year isclated service for one instrument,
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TABLE OF REPLACEABLE PARTS
CIRCUIT & STOCK
REF. DESCRIPTION, MFR, * L4 MFR, DESIGHATION NO. T BS

K548 Resigtor: [ixed, compositlosn, Oigh-2221 - |
2,200 ohms #10%, 1 W p=

BEq Reslator: flxed, composition, 0690- 1251 1 I
l.2 mepohmas #10%, 1 W B*

REQ Resistor: fixed, compositlon, Obgn-27410 | 2 i
270,000 ahms +10%, | W B

R&l Same as R19

a2 Resistor: fixed, compoaition, oban-1211 | L
120 ohms *10%, 1 W Be

Rid Resistor: £, 500 ohms, Four of following
connecled in parallels
fined, composition, 0693- 1031 4 ]
10, 000 ohms +10%, 2W B

Bibd, &5, Thesa circuit references not assigned

i

ReT Same as R58

b8 Resistor: [(ixed, composition, oT30-on24 | 1 1
Ty 3060 ghms tl.'d':;.r 1w NI *

R &% Resistor; wariable, coermpasition, linear taper 2100-p00a | 1 1
2,000 chms +20%, 1/4 W [#

RO Resi=ztor: [ixed, composition, BEF0-472] 1 1
4700 ohma £10%, 1 W B

rRTl Resistor: {ixed, wirewaund,
50 ohms, part of 52

R72 Resistor: {ixed, wirewound,
G0 ohma, part of 52

RT3 Heslstor: f[iwed, wireawound,
B400 ohms, part of 52

RT4 Besistor: wvariable, wirewound; linear taper, 21 00-0020 1 I
50 ohms, £ W Hpw

RS Resiator: b00 chme. part of 52

Rk REesistor: fixed, composition,
10, 600 ohene £ 10%, 1 W

Optimum value selected at factory, B690=-1031 1 |
Avarages valus shown, B

RT7 Resistor: fixed, compasition, OeEG=-b2L5| | |
620 chma +5%, 1 W p=

RTa Reslstory fixed, composition, 0690- 2241 I 1
220,000 chma #10%, 1 W B

RTY Resiater: variable, wirewound, linear taper Z100=0002Z | 1 I
50 shms $10%, 3 W I

HED Reslator: fixed, compasition, 0&690- 5531 1 1
33, 000 ahms £10%, 1| W B*

® gpp ' List of Manufacturers Code Letters For Replaceable Parta Table” .,

T - Total quantlty used in the instrument.
RS -« Recornmended spares [or one year isolated service for ane instrument,
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TABLE OF REPLACEABLE PARTS

CIRCUIT % STOCK
REF. DESCRIPTION, MFR, * LEMFR, DESIGNATION WO, TG | RS
RE1 Resistor: wvariable; composition. Z100- 0009 1 |
25000 ohma #20%, | W,
linear tapssr BO=
REZ Same as RAd
R#3 Reststor; {ixed, composition, QEF0- 564 1 ] 1
&0, 000 ohma #1109, 1 W B
R34 Resiator: lixad, compoaition, OeET-0E11 I 1
G660 ohme £10%, 1/2 W R=
RES Same as RIé&
RBG& Resiatar: lixed, compasition, ghai-laar | 1 i
10, Q0 ghme +10%, 2 W B+
RAT Reaistor; fixed, composition, 0&699- 3911 1 |
390 chms 210%, L W B4
RE&, &9 Resistor: {izxed, composition, DE20-6E11 | 2 1
H80 ohma +10%, 1 W B=
R0 Same as ALY
Rl Resiatar: fixzed, caompoasition, O6%0-27 31 L 1
27, 000 ohme =10%, 1| W B
ROZ This circuit reference not assigned
R93 Ruesistor: variable, compoesition, linear taper 2100-0811 1 L
5000 ohms, 20%, 1/2 W
R94 Heslator: f(ixed, composition, 08696225 1 1
G, 200 ohrma 5%, | W B
Ra5 Resistor: fixed, composition, 0&90-2T21 L 1
2, 10D obhms 200%, 1 W
Optimurm value selected at factory.
Average walue shown. B
Rab Resistor: variable, composition, linear taper 2i00-0036 1 1
1000 ohmae, £20%, 1/2 W o+
51 Hotary Switch Assembly: 2hA-19W 1 (]
RAMNGE Switeh, includas switeh and
freguency-daliermining resisiars for
oacillator (A1 through RI2Z) and sel-
ective amplifier {R41 through R52)
circuits Hp=
52 Fotary Switch Assembly: 2bA-19A | L 1
IMPEDAMNCE Switch,; includes re-
sistors 71 through RT3 HP=
51 Switch, toggle: SPST s 1ial-0m0n] 1 1

uged in the instrument.

* See " List of Manufacturers Code Letters For Replaceable Parts Table",
TQ - Total quantity

RS - Recommended spares for one year isolated service for ons lastrument.
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TABLE OF REFLACEABLE

PARTS

and fine) HFP*

CIRCTUIT & 8TOCK
REF. DESCRIFTION, MFR. * & MFR. DESIGNATION HQ, TQ | RS
T1 Powier Translormer HpPw F100-008a 1 I
TZ Imped. Match. Transformaer: acdio HP* Flan-oo2l | 1 I
W Tube, electron: &5J7 ZEw 19230037 | & [}
Vi Tube, slectron: GKAGT ZZw 1923-0033] 1 l
Vi o4 Same as V1
V5 Tube, electron: BJS Ziw iaz2l-oo08| 1 1
Vi Same as V1
LU Tube, electron: LACT LI 1923-0014 1 1
VB Same as V1
vy Tube, electrom: GAGT Lliw Ig23-00l1& L L
vio Tube, electron: 5TU4GHB ZI* 1930=-0008| 1 |
Vi1l, 12 Tube, eleciron: LLAGH ZZ% 1923-0034| 2 z
Y13 Same &s Vi
Vid Tube, electront D3 ZZw 1940-0009) 1 1
MISCE LLANEQLS
Binding Post Assembly: black (5G] HP# AC=10C I 1
Binding Post Assembly: red (DUTPUT, AC-101 3 L
CTY HP=
GCable, Capacitor Drive HP= G- 1BA i 1
Fuseholder T# 1400-0007) | I
Jewel A= l450-0020] 1 L
Lamphalder AD® 1450-0022| 1 L1
Ench {AMPLITUDE coniral} HP* G- T 1 L}
Knobh (POWER, RANGE, IMPEDANCE, O-T4K b O
DB coantrala) HP#
Enoh (FREQUEMCY controls, coirse G- T4 R F 0

* See " List of Manulacturers Code Letters For Replaceable Parts Table",

TO - Total

oaed in the nstrument,

BE5 - Recommended spares for one year isolated service for one instrument.

f=1




CODE
LETTER

LIST OF CODE LETTERS USED IN TABLE OF REPLACEABLE PARTS

rAAMUFACTURER

HAaXR g 4CcH9 a9l r=x=-"TIqimorn=%

AR
al
ab
AE
Al
Al
A
Al
L

Aprgegs Corp,

A lge Aradley Ca
Asparibe Ce

Aorawm, Mot B Ha gumas
Buidean Mnnu‘ul-:luring Ca,
Carberundum Ce
Canfralahb

Cinch-fanes Mig. Ca,
Hewlpt-Pachard Ca,
Clargrtat Mig. Co,
Caenall Dubkilier Elec. Ca.
HI-D Diwision of Agrgvan
Eria Revictor Corp.

Fed. Telaphone & Radie Cerp.

Gensral Elrcivic Ca.

Greneral Blezirle Supply Corp,

Goard-Hapbing
ledusteial Praduck Co,
Infmrnatienal Raiistance Ca.
Lecirahm laz.

LitHaduae Ine.

Moguire Indwidrian Inc,
Wizameld Radiz |:nrp-.
Dokt Manufacturisg Ca,
F. B, Mallery Se I=z
Radia '::h.rp el Amarica
Sangamo Eleciric Ca.
Sarter Toraian

Signal Indicerler Ca,
Spragus Electric Co.
S4ochpols Carkan Se

Sylvania Elpciric Preduch Ca,

‘Wastern Elackric Ca,
Wilkgr Pradeste, Inc
A=shennl

Pial Light Ca af America
LeepraH Mosutacturing Ce
Switchzrati, Inc,

Gremaor Moprsiosiuring Ca,
Carad Corp.

Elecirn Marulacturing Ce
MAgrg Monufasiuring Ca,
Alllarce Manvhariering Ce.
Aron Electranicn, Inc,
Ayhroes Corg,

Anal Brodrars Inc,

falden Manufocturisg Co.
Eed Baetronics Torp,
Barber Colwan Ta.

Bud Radss Inc

Alles D Cordieel Mfg. Go,
Cinema Englneering Ta
Ary beand tebs maeting
RETHAA, 1fandardy

Corning Gloss Warin,

Dale Praducts. lnz.

The Duale wifg, Co

Eles Caip.

Hugh H. Eby Co.

Tha=as &, Ednss, |ss
Famateirl Mataliorgical Corp.

Ganacal Ceramics & Stealile Corp,

Tha Gedaman Co.

A DDRESS

M= Bedford, Mo,
il aules 4, Wi,
Mew Yook, M, Y.
Hertlard, Cann.

&t Lowis, kia,
Hingoro: Folly, M, .
b ilwaubes 1, Wi,
Chicoge T4 ML

Pala AMa, Calid,
Digwer, M, H,

Snuth Fladafisld M, J,
Qlgon, M Y

rie &, Fa,

Cliften, M. A,
Schenactady § M. ¥,
San Framcisco, Talif,
Dablesd, Cali¥,
Danbury, Cosn,
Philodelphkia & Pa.
Chicags 20, Il

Dan F'||:|||'|ll. 18
Grapnwich, Cosa
Brooklen 37, M. Y.
':h'l:ulqn 1@, 1,
Indiano Pnll'l, Ind,
Harrisan, H. 1,
marian, I,
Bloomingioa. Imed,
Brocklm 3T, WL Y,
Flerth Adams, ko,
54, bigryn, Pa,
‘Warmen, Pa.

Haw York §, M, Y.
Clewgland. Ohio
Chicogo %0, 111,
Brookiyn 17, M, Y.
Mas Yok M, Y.
Chivags 23, |IL
Wakafield, M,
Apdwcad 'E:ll-' Cald.
Eanias c—"l". kg,
Calumbun 18 Oihia
Mlligscs, Ciia

Hes Tark 13, W, Y.
Eas® HImrL H.J,
Larig lalasd f-'il". M, Y.

Chiage 44, 1L
Claveland 14, Okis
Bocklerd, 1L

Claveland 3, Ohkic
Blain=ila, Cann,
Burkank, Calid,

[:urrlinq_ M, Y,
Columbe. Mak.
Chicogoa 12, 1L
Philadulphia 14, Pa.
Philodelpha #4, Pa.
West Dhange, M, J.
Hartk Chicaga, 1L
Keashay, H. J.
!ni?-lrrdll Cald,

CODE

cu

TO DESIGNATE THE MANUFACTURERS

MaANUFACTURER

Ham=arlund dig, Ce. e
ladidvie! Condenurt :ﬁrp.
Insuline Carp, af Amarica
J!nn-llhgl Bodis h"g. |:-urp\.
E F. Jehnan Ce,

Lang Electric Hf\g. Ca.
Micra-Seitch

Machanzcal Induiriss Przd. Ca.
kdcdal r:rig. ] I'-'Ilq'._ "2

The Mular o,

Skt Mlg. Co.

Rwtivlance Freduch Ca,
Bodic Condemar Ca,
Shallcross Manufgcturing Ca,
Salor Mo n-.rl'nrlq.ring Ca.
Senlactrs Comp,

Spﬂlqﬂr Tesermaadad

Shevany Maonufacfuring Go,
Tarrington Monufacfuring Co,
Vactor Eleetranle Ca.
Wetlon Elactrical Inst. Coep.
Adeance Blacirle & Relay Ce
E I DuPont

Elactranics Tube Cedrp.
Aircrall Badie Corp.

Alllad Cantral Ca, Ine
Augal Beathars, Ine.

Casiar Radsa Diciian

CHS Hylion Bedie & Blacdric
Chitﬁgﬂ Trll-phnnl 5up-|:|l|l
Hanry L. Srowley Ta. Inc
':'.':url‘i'h'a-'ll'll'ril;h'| 'E-'urp.

#llgs B, Dubdest Lahs

Escel Tramiormer S
Ganaral Radia Co,

Hugkes Alrerotd Ca,
Infernaticnal Reckifiar Carp,
Jamer Knighte Ce

usllesr Elects Ca,

Pracinica Thermometer & Ingk, Ci.

Endia Exgerntiale Ing,
Bapthsen Moselactering Ca.
Tun;-sul Lamp Warky Inc,
¥orian Amociotes

Wictary Enginessing Conp,
Wachaar Ca

‘Wilca Corpasation
‘Winchemstpr Elachroaicy lng,
blalos Tosd & Dis

Dwford Electric Carp,
Comlas-Favtanar Corp,
Gegege K. Garretd

Union Switch & Signal
Radia Receptor

Aulematic & Pracinion Mg Co.
Bassich Ca.

Birnbhack Radie Ca,

Flochar 5peeaialtles
Telstunkes | oo MYM, Inc.]
Potier-Bromfald Ca
Cannoa Electra Co.

'D-rru:lr.. Ine.

Good-All Elaetric Mlg. Ca

ADORESS
Mlaw Yook |, M. ¥,
El‘lil:ugu Ik I

Monchagker, M, H,
San Jowm, Calif,
Wooieca, Minn,
ti.'.:.:g.:. 47, 1l
F-I"I-IFBI’" 11,

Akrer B, Ohia
Hurti=gtan, Ind,
Chizage 5, il
Skakis, [0,
Harrivhurg, Fo
Camdan J, M. 0.
Caollingdale. Pa,

Los megales S8, Callf,
Maw Rochelle, M. Y.
Aitlabors, Magg.
Mamfield, DRl

Wan Mugs, Calld,

Los Angeles b5, Calil
Mewark § M. J,
Burbesk, Calif.

Sam Francises, Calil.
Phi|udr|pl|u I8 Pa
Baankan, H. J.

Mew Yark 201, M, Y.
Adtlpbore, Mo
Chicage, M
Clanwven, bom,
Efthart, Ind

W aat 'ﬂrnngl_ M.,
Carigdd, H_ J
Cliftan, M. J,
Crobfand, Calil,
Cambridgs IV, Mese
Gulegr Girg, Calil,
El Sequada, Calif
Samduich, .
Clesgland, Ofis
Fhilodelphis 10, Po.
kit Werasa MY,
Mpw e, Maii
Hpwark 4 M, J,

Pala &k Calil
Wnign, M, J.
Chicage 30, 1L
Indionmpeli, Ind.
Fanta Manigs, Calil.
Loy Angales 41 Calif,
Chizage 1§, 0L
Poramug, M. J.
Faladelph's 34, Pa,

Fwitivole, Pao.
Maw York 11, N, Y.
Yonkars, M. Y.

Bridgepart . G,
Maw Yok |5, H ¥,
Claginnatl &, Ohio
Maw Yol H. Y.
Prinesten lud.

Log dngeler Calid.
Pale Alka, Calil.
Oygalieda. Make.
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