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Model 608E

MEGATZYILED

Model 608F

Figure 1-1. Model 808E and 608F VEF Signal Generators

1-0



SECTION |
GENERAL INFORMATION

1-1. DESCRIPTION.

1-2. The Hewlett-Packard Model 608E and 608F
Signal Generators (gee Figure 1-1) are designed to
meet the requirements of precision laboratory work,
and yet to be equally useful for general applications in
the VHF frequency range. The Model 608E furnishes
RF signals from 0.1 microvolt to 1 volt from 10 MHz
to 480 MHz, while the Model B08F supplies RF signals
from 0.1 microvolt to 0.5 volt in a frequency range
from 10 MHz to 455 MHz. The RF carrier can be
amplitude modulated by Internally generated sine-
wave signals, or by externally supplied sine-wave or
pulse signals. The Model 608F contains frequency
control circuitry which permits the instrument to be
used in phase-lock operation with the Model 8708A
Synchronizer. This provision provides a stabilized
output across most of the range of the instrument,
with a drift factor of <2 x 10-7 per 10 minutes. The
instruments can be used for troubleshooting, testing,
calibrating, measuring standing-wave ratios, and
checking antenna and transmission line characteris-
tics. To preserve accuracy, equipment design holds
spurious modulationto a low value under all operating
conditions. Detailed specifications for both instru-
ments are listed in Table 1-1.

1-3. TFREQUENCY.

1-4, The frequency of the cutput signal is indicated on
adirectreading dial, the calibration of which is accurate
to better than +0.5% for the 608E and +1% for the 608F,
when the cursor and FINE FREQ are properly aligned.
Calibration accuracy may be improved further by use of
a built-in crystal-controlled heterodyne calibrator which
furnishes 1 MHz checkpoints from 10 MHz to 270 MHz, ox
5 MHz checkpoints over the entire frequency range of the
instrument. At any checkpoint the calibration can be set
very close to the calibrator accuracy of 0.01%, bringing
overall accuracy to at least +0.05%. Frequency check
point signalsg are obtained when a headphone set (not
furnished) is plugged into the XTAL CAL OUTPUT jack.
The control for the output attenuator is calibrated in both
decibels and volts. When the instrnment is connectedtoa
50-ohm resistive load and power into the output attenua-
tor 18 exactly at the ATTENUATOR CALIBRATED mark
(+7 dB) on the RF OUTPUT meter, the level of power or
voltage applied to the RF OUTPUT connector may be read
directly on the ATTENUATOR dial with an accuracy of
+1 dB. When connected to a 50-ohm resistive load, the
VSWR at the RF OUTPUT connector will not be greater
than 1.2 (SWR of 1.6 dB). The signal generators feature
automatic output leveling, maintaining the RF output
within +1 dB of the adjusted output.

1-5. MODULATION.

1-8. The RF output signal can be amplitude modulated
by internally generated 400 or 1000-cycle sine waves,

externally applied sine waves above 1.0 volt rms over
the frequency range from 20 Hz to 20 kHz, or exter-
nally applied pulses of 10 volts peak-to-peak. When
pwse modulated, the signal generators are capable of
producing pulses of RF energy as short as 4 micro-
seconds at signal frequencies above 40 MHz, and pulses
as shortas 2 microsecond above 220 MHz. The degree
of sine-wave modulationis continuously variable from
0 to 90% by a front-panel control. All sine-wave modu-
lation of the output signal is continuously monitored
and indicated in percentage on a direct reading modu-
lation meter.

1-7. RFL

1-8. RF leakage is held to a minimum and is such
that when the output signal is adjusted for 0.1 micro-
volt, the conducted signal leakage at any other front
panel connector and the radiated leakage two inches
from the instrument are each less than 1. 0 microvolt.

1-9. AUXILIARY EQUIPMENT.
1-10. MODEL 11509A FUSEHOLDER.

1-11. To protect the output attenuator from damage,
for some applications (such as transceiver testing) it
is desirable to insert a fuse between the signal gen-
erators and external equipment. The 11509A is a
special coaxial fuseholder which houses a type 8AG,
1/16 amp fuse which protects the output attenuator
from damage in the event that an external voltage is
accidently applied to the RF OUTPUT connector. The
fuseholder has an insertionloss of 0. 50 dB at 200 MHz,
0.56 dB at 300 MHz, and 0.65 dB at 400 MHgz; its
SWR is not greater than 1,35 when connected to 2 50-
ohm resistive load.

1-12. MODEL 11508A TERMINATED OUTPUT
CABLE.

1-13. This cable assembly provides a 50-ohm ter-
mination and standard binding posts at the end of a 24-
inch length of cable. The 11508A allows direct con-
nectionofthe instruments to a high-impedance circuit.

1-14. INSTRUMENT IDENTIFICATION.

1-15. Hewlett-Packard instruments carry a two-sec-
tion, eight-digit serialnumber. The firstthree digits
are a prefix. The contents of this manual apply to
those instruments having the serial number prefix
ghown on the title page. If the serial prefix on your
instrument is not mentioned on the title page, in the
Appendix to this manual, or in 2 Manual Change Sheet
enclosed with the manual, the correct information may
be obtained from any Hewlett-Packard Sales and Ser-
vice Office (see rear of manual for addresses).

1-1



Section I

Model 608E /F

Table 1-1. Specifications
FREQUENCY CHARACTERISTICS input. Avoltage change from -2 voltsto -32 volts
will change the output frequency more than 0.2%
608E 608F at the low end of each band and more than 1% at

Range: 10to 480 MHzin Range: 10to 455 MHz in
five bands (10~-21, 21- five bands (10-21, 21-
43, 43-95, 95-215, and 44, 44-95, 95-210, and
215-480 MHz). 210-455 MHz)., 10-

430 MHz when used
with 8708A Synchro-
nizer.

Accuracy: £0.5% withcur- Accuracy: 1% with cur-
sor adjustment. sor adjustment.

Drift: Lessthan 50parts Drift: Lessthan 50parts
in 106 per 10 min, in 106 per 10 min, pe-
period after 1 hr. riod after 1 hr. warm-
warmup, up. Stability used with

8708A Synchronizer.

5 % 10”2 /min.
2 x 10™7 /min.
(0°-55°C)

2x1077/10% line
voltage change.

Tuning Control: Frequeney control mechanism
provides a2 main dial calibrated in MHz and a
vernier dial for interpolation purposes. Total
scale length approximately 45 inches. Calibra-
tion: every other MHz from 130 to 270 MHZ;
every 5 MHz above 270 MHz,

Resettability: Main {frequency control resettability
better than 20,1% after initial warmup, FINE
FREQUENCY ADJUST provides approximately
+25 kHz settability at 480 MHz (proportionately
finer adjustment at lower frequencies).

Crystal Calibrator: Provides frequency check
points every 1 MHz up to 270 MHz or every
5 MHz over the range of the instrument. Head-
phone jack provided for audio frequency output
(headphones not incleded). Crystal frequency
accuracy better than 0.01% at normal room
temperatures. Cursor on frequency dial adjust-
able over small range o aid in interpolation ad-
justment. Calibrator may be turned off when not
in use.

Residual FM: <5 parts in 107 in a 10 kHz post-
detection bandwidth.

Harmonic Output: At least 35 dB belowthe carrier
for harmonic frequencies below 500 MHz.

Frequency Control Input: (808F only). The 608F
FREQ CONTROL INPUT normally used with the
8708A Synchronizer can also be used for ex-
ternal frequency control by varying a dc voltage

the high end of each band., Nominal 4 XQ input
impedance, direct coupled. Voltage limits:
0V < applied voltage < -50V.
OUTPUT CHARACTERISTICS
608E 608F

Output Level: Continu- Output Level: Continu-

ously adjustable from
0.1 uV to 1V inioa
50 load, Output at-
tenuator calibrated in
V and dBm (0 dBm =
1 mW in 509).

ously adjustable from
0.1 puVto 0.5V into a
50Q load. Output at-
tenuator calibrated in
V and dBm (0 dBm =
1 mW in 508).

Accuracy: Within +1 dB of attenuator dial reading
at any frequency when RF output meter indicates
"ATTENUATOR CALIBRATED,"

leveling: Internal feedback circuit retains "AT-
TENUATOR CALIBRATED" reference on RF
output meter over wide frequency ranges (typi-
cally octave bands). Adjustment of front panel
AMP, TRIMMER control (only) for maximum
RF output indication antomatically restores ini-
tial carrier level for greater frequency changes.

Impedance: 50Q; reflection coefficient <0.091
(1.2 SWR, 20.8 dB return loss) for attenuator
setting below -7 dBm.

RFI. Meets all conditions specified in MIL-I-
6181D; permits receiver sensitivity measure-
ments down {o at least 0.1 pV.

Auxiliary RF Output:
608E

Fixed level CW signal from RF oscillator
{minimum amplitude 180 mV rms into 509)
provided at front panel BNC female connector
for use with external equipment (e.g., fre-
quency counter),

608F

CW signal from RF Oscillator provided at
front panel BNC female comnector. Power
levels into 50Q are as follows:

10 to 215 MHz: -1.8 to +7 dBm
215 to 400 MHz: +2.0 to +6 ABm
400 to 430 MHz: +1.0 to +5 dBm

Signal for use with HP 8708A Synchronizer or
other external equipment (e.g., frequency
counter),

1-2
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Table 1-1,

Specifications (Cont. )}

MODULATION CHARACTERISTICS

(Front-panel AMP, TRIMMER control adjusted for
maximum indication of RF Output Meter and RF
Output Meter set to Attenuator Calibrated. )

Internal AM

Frequency: 400 and 1000 Hz, +10%. Modula-
lation signal available at front panel BNC fe-
male connector for synchronization of external

Modulation Level:

equipment.
608E

Modulation Level: 0 to

95% modulation at
carrier levels 0.5V
and below; continu-
ously adjustable with
front-panel MOD
LEVEL control.

Carrier Envelope Distortion:

Modulation Level:

608F

0 to
95% modulation with
Output Attenuator at
0.224V (1 mW) or be-
low; continuously ad-
justable with front-
panel MOD LEVEL
control.

Less than 2% at

30% AM and less than 5% at 70% AM.

External AM

Frequency: 20 Hz to 20 kHz.

608E

0 to
95% modulation at
carrier levels 0.5V
and -below; continu-
ously adjustable with
front-panel MOD
LEVEL control. In-

Modulation Level:

608F

0 to
95% modulation with
Output Attenuator at
0.224 V(1 mW) or be-
low; continuously ad-
justable with front-
panel MOD LEVEL

put required: 1to 10 control. Input re-

V rms {1 kQ input quired: 1 to 10 V

impedance). rms (1 k& input
impedance).

Carrier Envelope Distortion: Less than 2% at
30% AM, less than 5% at 70% AM (modulation
source distortion less than 0. 5%).

External control of carrier level canbe achieved
through application of de voltage in EXT AM
mode.

Modulation Meter

Accuracy: +5% of full scale 0 to 80%, +10% from
80% to 95% (for INT AM or 20 Hz to 20 kHz
EXT AM).

Incidental Frequency Modulation (at 400 and 1000
Hz modulation)

Less than 1000 Hz peak at 50% AM for frequen-
cies above 100 MHz. For frequencies below
100 MHz, less than 0.001% at 30% AM.

External Pulse Mecdulation

Rise and Decay Time: From 40 MHz to 220 MHz,
combined rise and decay time less than 4 ns.

Above 220 MHz, combined rise and decay time
less than 2.5 ps.

On-Off Ratio: At least 20 dB for pulsed carrier
levels of 0.5 V and above.

Input Required: Positive pulse,
input impedance 2k Q..

10-50 V peak;

GENERAL
608E and 608F

Power: 1150r 230V +10%, 50 to 400 Hz. Approxi-
mately 220 W,

Dimensions

Cabinet Mount: 13-1/4 in. (337 mm) wide, 16-3/4
in. (416 mm) high, 21 in. (533 mm) deep.

Rack Mount:

NOTE o T
QrMENSIONS IN INZHES ANQ ¢ WILLIMETERS ) |

ToP

- ————
LeTomi—a ™ 3%

(1))

(1830) [92" [‘_
ni
it (48 oy i
I
¥
SIDF REAR et
(|:|.sl ] }
ra ﬂ 41
- 19 4
1462 6 1
138,00
Weight
Cabinet Mount: Net, 62 lb {28 kg). Shipping, 74
b (33, 4 kg).
Rack Mount: Net, 62 1b (28 kg). Shipping, 83 1b
© (37, 4kg).

Accessories Available

11508A Output Cable provides 50- {l termination
and standard binding posts at the end of a 24-
inch (610 mm) length of cable. Allows direct
connection of the signal generator te high im-
pedance circuits.

11508A Fuse Holder provides protection for the
output attenuator when the 608 is used for trans-
ceiver tests.

10514A Mixer for use as nanosecond pulse modu-
lator or balanced modulator.

10515A Doubler for extending the frequency range.

1-3



SECTION 1!
INSTALLATION

2-1. INCOMING INSPECTION.

2-2. Thisinstrument was inspected mechanically and
electrically prior to shipment. Inspect for mechani-
cal damage received in transit and test electrical per-
formance using procedures givenin Section V. If there
is damage or deficiency, or if electrical performance
is not within specifications, notifythe carrier and your
Hewlett-Packard Sales and Service Office immediately
{see list at rear of this manual. )

2-3. PREPARATION FOR USE.
2-4. POWER REQUIREMENTS.

2-5. The VHF Signal Generator requires a power
source of 115 or 230 volts ac *10%, single phase,
which can supouly approximately 220 watts. A two-
position slide switch, onthe inside rear chassis, per-
mits operation from either a 115~ or 230-volt power
saurce. The number visible on the switch slider in-
dicates the line voltage for which the signal generator
is connected. The correct fuse rating for each line
voltage is adjacent to the switch. To prepare the sig-
nal generator for operation, position the 115-230 volt
switch so that the number visible on the slider cor-
responds to the available line voltage, and install a
fuse of correct rating ‘marlzd on rear apron).

CAUTION

Before connecting the power cable, set the
115-230 volt switch for the line voltage to be
used.

2-6. POWER CABLE.

2-7. To protect operating personnel, the National
Electrical Manufacturers' Association (NEMA) rec-
ommends that the instrument panel and cabinet be
grounded. This instrument is equipped with a three-
conductor power cable which, when plugged into an

appropriate receptable, grounds the insirument. The
off-set pin of the three-prong connector is the ground
pin. Topreserve the protection feature when operating
the instrument from a two-contact outlet, use a three-
prong to two-prong adapter {Hewlett-Packard Stock No.
1251-0048%) and connect the green pigtail on the adapter
to ground.

2-8. REPACKING FOR SHIPMENT.

2-9. If the signal generator is to be packaged for
shipment usge the original shipping container and pack-
ing materials. Ifthese have been discarded or are not
in condition for reuse, obtainnew materials from your
local Hewlett-Packard Sales and Service Office (see
rear of this manual for locations), or follow these
general instructions:

a. Wrap the signal generator in heavy paper or
plastic. (If the signal generator is being shipped to a
Hewlett-Packard service facility, attachatag indieat-
ing type of servicing required, return address, model
number, and full serial number.)

b. Use a strong shipping container. A carton made
of 500-600 pound test material will usuvally provide
adequate protection.

¢. Use enough shock-absorbing material (3 to 4
inch layer) around all sides of instrument to provide
firm cushion and prevent movement inside the con-
tainer. Protect the control panel with cardboard.
With Hewlett-Packard "floater pack' packaging, the
foam blacks provide sufficient shock protection, and
additional material is unnecessary.

d. Seal the shipping container securely.

e. Mark the shipping container "FRAGILE" to
assure careful handling.

2-10. In any correspondence refer to the signal gen-
erator by model number and full serial number.

2-1



Model 608E/F

SECTION Iil
OPERATION

3-1. INTRODUCTION.

3-2. This section provides operating instructions
for the Model 608E and 608F Signal Generators. In-
cluded are a listing of controls, indicators and con-
nectors, pre-operation procedures, mode operating
procedures, and phase-lock operation procedures
{Model 808F only). Controls and indicators on hoth
instruments are nearly identical; therefore, an illus-
tration of the Model 608F will be referenced during
this discussion, with the difference between instru-
ments identified.

3-3. CONTROLS, INDICATORS AND
CONNECTORS.

3-4, Except for the 115/230 volt power switch, ail
controls, indicators, and connectorsare located on the
front panel. Figure 3-1 locates and provides a func-
tional description of each front-panel mounted con-
trol, indicator and connector. The 115-230 volt power
switch is located inside the rear panel and is not
shown.

’

3-5. PRE-OPERATION PROCEDURES.

)

3-6. Prior to use, certainprocedures must be com-
pleted to obtain maximum accuracy during operation
of the instrument. Consideration must be given to the
possibility of RF loading, and calibration of the instru-
ment is required. During the following discussion,
each control used will be identified by an item number
that is referenced to Figure 3-1.

3-7. RF OUTPUT LOADING.
CAUTION

Do not connect any source of RF or dc power
to the RF OUTPUT connector on the signal
generator. To do so may permanently dam-
age the impedance-matching network in the
Attennator Section. Particular care must be
observed when testing transceiver-ype equip-
ment to insure that the transmitter remains
inactive while the equipment is connected to
the signal generator.

NOTE

To protect the Attenuator whenthere is a pos-
gibility of voltage being applied to the RF
OUTPUT conmnector, a Model 11509A Fuse-
holder is recommended. The fuseholder is
connected between the test cable and RF OUT-
PUT connector.

3-8. A resistiveload of 50 chms is used at the factory
during calibration of the Attenuator Control dial.
Therefore, for an accurate indication of output power
the external load should be 50 ohms resistive. The
internal impedance of the generator is close to 50 chms,
with a2 maximum VSWR of 1. 2 existing when the gen-
erator isterminated in 50 ohms., This VSWR will have
no important effect on the accuracy of the Attenuator
Control calibration. However, a severe mismatch
between the instrument and load will produce a con-
siderable difference between the output voltage se-
lected on the Attenuator Control dial and the actual
voltage impressed across the external locad. Partic-
ular care should be exercised in the selection of
coaxial connectors. A coaxial connector that has
been improperly assembled can produce a substantial
increase in the standing-wave ratio.

3-9. TURN-ON PROCEDURES.

3-10. Turn-on procedures for the signal generator
are as follows:

CAUTION

Do not obstruct the ventilating louvers on the
side of the instrument cabinet. Safe operat-
ing temperature requires free air flowthrough
the louvers.

a. Set AC POWER switch (item 12) to the OFF
position.

b. Check position of 115-230 volt power switch
(refer to paragraph 2-5) on rear of chassis.

¢. Set MODULATION selector switch (item 20) to
CW position.

d. Set RF OUTPUT control (item 5) full clockwise
(maximum).

e. Set AC POWER switch to ON position.

f. Warmup equipment for 10 minutes prior to use.
If greater frequency stability is required, extend
warmup period to 60 minutes.

3-11. CALIBRATION PROCEDURES.

3-12. Prior to operation certain calibration of the
instrument may be deemed necessary. The follow-
ing discussion contains frequency and power output
calibration procedures.

3-13, FREQUENCY CALIBRATION. The frequency (MEGA-
CYCLES) dial in the signal generators are calibrated to be
accurate within +0.5% for the 608E and +1% for the 608F.

3-1
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Cursor knob: Positions cursor on the MEGA-
CYCLES (frequency) dial.

PERCENT MODULATION nmeter: Indicates
the percent of modulation of the RF output
signal.

Panel marker: Scribed markfor cursor align-
ment.

ZERO 'control: Screwdriver adjustment to
electrically zero the PERCENT MODULA-
TION meter.

RF OUTPUT control: Controls RF power input
to the attenuator. Also contrals ocutput power
levels between +7 dBm and +13 dBm in the
Model 608E.

3-2

Figure 3-1. Front Panel Controls, Indicators, and Connectors



10.

11.

12.

13.

14.

15,

16.

i1.

18.

MODULATION control: Adjusts the percent of
modulation of the RF output signal as observed
on the PERCENT MODULATION meter,

FINE FREQ contral: Used for fine irequency
adjustments

FREQUENCY RANGE switch: Five-position
switch used to select the desired frequency
range. Also positions the range pointer on the
dial, Switch positions are as follows:

RANGE MODEL 608E MODEL 608F
A 10-2 MHz 10-21 MHz
B 21-43 MHz 21-44 MHz
Cc 43-95 MHz 44-95 MHz
D 95-215 MHz 95-210 MHz
E 215-480 MHz 210-455 MHz

AC POWER lamp: Indicates when ac power is
applied to the instrument.

DC .25 AMP fuse: Overload protective device
for the +225 Vdc power supply,

AC LINE fuse: Protective device between the
instrument and the ac power source.

AC POWER ON switch: Controls application
of ac power to the instrument.

FREQ CONTROL INPUT connector (Model
608F only): Input connector for the dc control
voltage when the instrument is used with a
Madel 8708A Synchronizer.

AM/PULSE MOD INPUT connector: Input con-
nector for AM or pulse signals during external
sine-wave or pulse operation. During internal
sine-wave modulation, a 400 or 1000 Hz signal
is available at the connector for synchronizing
exterpal equipment.

UNCAL RF OUTPUT connector: Qutput con-
nector in the 608E delivers an uncalibrated,
unmodulated RF signal to external equipment.
In the Model 608F used with the Model 8708A
Synchronizer, output connector delivers an
uncalibrated FM signal.

MEGACYCLES dial: Indicates selected fre-
quency range and frequency in MHz.

RF OUTPUT meter: Indicates level of RF po-
wer applied to the attenuator as selected by
operation of the RF OQUTPUT control. Also
used in conjunction with the AMPL TRIMMER
control to peak the RF output signal.

Frequency control: Used to select the output
frequency within afreqguency range as observed
on the MEGACYCLES dial.

19.

20,

21,

22.

23.

24,

25,

26.

AMPL TRIMMER control: A two-function con-
trol for peaking the RF output. During pulse
modulation, the control is tuned without push-
ing to peak the RF output. When sine-wave or
CW operations are conducted, the control is
pushed and then tuned.

MODULATION switch: A six-position switch
that sets the instrument mode of operation.
The switch posit‘ions are identified as follows:

PULSE: Sets the instrument for external pulse
modulation.

PULSE SET RF OUTPUT: Used to establish
the instrument operating point for external
pulse modulation.

AM: Sets the instrument for external sine-
wave modulation,

1000 ~ : Sets the instrument for internal AM
modulation at 1000 Hz.

400 ~ : Sets the instrument for internal AM
modulation at 400 Hz.

CW: Setsthe instrument to provide a CW output.

XTAL CAL GAIN control: Controls audio level
of beat-frequency output at the XTAL CAL
OUTPUT connector.

Attenuator control: Controls RF ocutput levels
of +7 dBm and below. Output levels selected
by use of the Attenugtor Control are accurate
as long as the RF OUTPUT meter needle indi-
cates +7 dBm (ATTENUATOR CALIBRATED).

RF OUTPUT connector: Output connector for
the calibrated RF signal (refer to CAUTION,
paragraph 3-7).

XTAL CAL switch: Three-position toggle
switch used when performing frequency cali-
brations. Switch positions are as follows:

1 MC: Provides 1 MHz checkpoints from 10
to 270 MHz.

5 MC: Provides 5 MHz checkpoints from 10-
480 MHz in the Model 808E and from 10-455
MHz in the Model 608F,

OFF: De-energizes oscillator circuits,

FREQ ANALOG OUTPUT connector {(Model
B808F only): Delivers a resistance proportional
to frequency to the Model 8708A Synchronizer
during phase-lock operation,

XTAL CAL QUTPUT connector: Supplies cal-
ibrating signals to an operator for frequency
calibration. Accommodates an sarphone plug.

Figure 3-1.

Front Panel Controls, Indicators, and Connectors (Cont. )
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To obtain higher accuracy, a erystal-controlled cali-
brator has been included to provide a means of cali-
brating the instrument at any multiple of 1 MHz
between 10 and 270 MHz, or any multiple of 5 MHz
across the frequency range of the instrument. Proce-
dures to crystal-calibrate the instrument are as
follows:

a. Conduct turn-on procedures listed in paragraph
3-9.

b. Connectheadphones(notsupplied)tothe XTAL
CAL OUTPUT connector (item 26).

¢c. Set XTAL CALswitch (item 24) to 1 MC or 5 MC
ag applicable.

d. Rotate frequency control (item 18) until MEGA-
CYCLES dial (item 16) is set on the 1 MHz or 5 MHz
checkpoint nearest the frequency to be used.

e. Adjust XTAL CAL GAIN control (item 21) for a
comfortable audio level in headphones.

NOTE

Extraneous beat notes generated by RF
harmonics may be eliminated by properly
getting the RF OUTPUT control (paragraph
3-10, stepd) and the XTALCAL GAIN control
{paragraph 3-13, step e).

f. Slowly rotate frequency control around the
selected checkpoint unti] a null (zero beat)is reached.

g. Rotate Cursor Knob (item 3) until cursor is
aligned on MEGACYCLES dial with zero-beat point
achieved in step f.

h. Rotate frequency control until selected fre-
quency on MEGACYCLESdial appears directly wzndes
cursor,

1. Set XTAL CAL switch to OFF.

3.14. A FINE FREQ control (item 7) is located on the
instrument front panel for making minor frequency
adjustments. During normal operation no adjustment
of the FINE FREQ cantrol is required, and the knob
arrow should be aligned with the front-panel marker.
For a precision frequency selection using a frequency
counter, the FINE FREQ control is used after the fre-
guency has been selected by use of the frequency con-
trol. Tuning the knob arrow counterclockwise from
the panel marker lowers the frequency, while a clock-
wise rotation raiges the frequency.

3-15. POWER OUTPUT CALIBRATION. The RF
leveling circuit in the instrument maintains a flat RF
output over wide frequency ranges with proper initial
adjustments. These adjustments are conducted using
the RF OUTPUT and AMPL TRIMMER controls in
conjunction with the RF OUTPUT meter. The take-off
point for the detected RF signal displayed on the RF
OUTPUT meter is at the input circuit of the attenua-
tor. Therefore, calibrating the RF output into the at-
tenuator ensures that subsequent operation of the at-
tenuator control will produce an accurate calibrated
RF output from the attenuator. RF output calibration
procedures are as follows:

3-4

a. Conductturn-on procedures listed in paragraph
3-9.

b. Set the MODULATION switch (item 20) to the
CW position.

NOTE

For maximum accuracy, power output cali-
brations should be conducted with the in-
strument set in the CW mode.

¢. Setthe FREQUENCY RANGE awitch (item 8) to
the desired range.

d. Tune the frequency control (item 18) five turns
in from the low end of the selected frequency range as
indicated on the MEGACYCLES dial (item 16).

e. Adjust the RF OUTPUT control (item 5) for an
indication on the RF OUTPUT meter (item 17).

f. Depress the AMPL TRIMMER control (item 19)
andtune for a peak RFindication onthe RF OQOUTPUT
meter.

g. Readjust the RF OUTPUT control until the RF
OUTPUT meter pointer is aligned with the +7 dBm
(ATTENUATOR CALIBRATED) mark.

NOTES

To calibrate range ““E” tune to top of band
and repeat steps e through g, before proceed-
ing on to step h.

The RF OUTPUT control may be adjuated to
a value >+7 dBm (RF OUTPUT meter read-
ing); however, for maximum tube life it is
recommended thatthelevel be reduced when
the higher level is not needed.

h. Tune the frequency control across the selected
frequency range. The RF OUTPUT meter pointer
should remain aligned with the ATTENUATOR CAL-
IBRATED mark.

NOTE

If the pointer does not remain aligned with
the ATTENUATOR CALIBRATED mark, the
leveling circuit i3 not functioning properly.
Stop tuning and readjust the AMPL TRIM-
MER control to restore leveling. The latter
adjustrmaent ia made without depressing the
control.

1. Proceed with operating adjustments listed in
paragraphs 3-18 and 3-20.

3-16. MODE OPERATING PROCEDURES.

3-17. The signal generators have four operating
modes identified as CW operation, internal sine-wave
modulation, external sine-wave modulation, and ex-
ternal pulse modulation. In addition, the RF outputlevel



established for CW operation can be remotely con-
trolled by an externally supplied dc control voltage.
The following discussion combines locally controlled
CWoperation and internal sine-wave modulation into
operating instruetions used with internally generated
gignals, external sine-wave modulation, external
pulse modulation and remote-controlled CW opera-
tion. These operating procedures are used with exter-
nally supplied signals.

3-18. INTERNAL MODULATION.

3-19. The signal generators provide internal facili-
ties to produce a CW output, or selection of either a 400
Hz or 1000 Hz sine-wave modulated signal output.
Figure 3-2 illustrates and provides instructions for
proper operation of the controls, indicators, and con-
nectors used with internally generated signals.

3-20. EXTERNAL MODULATION

3-21. The signal generators operate with externally
supplied signals which are used to modulate the
internally developed RF carrier. Also, an external de
voltage can be applied to provide remote on-off control
of the RF carrier output from the instruments. Figure
3-3illustrates and describes the operation of controls,

indicators, and connectors used in the three opera-
tions.

3-22. PHASE-LOCK OPERATING PROCEDURES
(MODEL 608F ONLY).

3-23. The RF Generator section in the Model 608F
signal gererator is designed for phase-lock operation
with the Model 8708A Synchronizer. This method of
operation provides a highly stable output from the
instrument, and requires only normal control adjust-
ments followed by cable connections between the sig-
nal generator and synchronizer. Figure 3-4 illustrates
and describes operation of controls, indicators and
connectors on the Model 608F when the instrument is
used in phase-lock operation.

3-24. Configuration of the RF Generator Section in
the Model 608F signal generator also permits the in-
strument to be used in narrow-band frequency or
phase modulation operations. In this application,
congideration must be given to theinternal bias of -22
volts d¢ on the FREQ CONTROL INPUT connector,
and the input impedance of approximately 5K ohms.
A blocking capacitor must be added to the input cir-
cuit for passing the modulating signal while prevent-
ing any changein thereference reverse bias applied to
the varicap diodes.

3-5
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Figure 3-2. Controls, Indicators, and Connectors Used
in Operation with Internally Generated Signals




CW OPERATION
NOTE

Perform turn-on procedures listed in para-
graph 3-9.

1. Align cursor knob with panel marker.
2. Align FINE FREQ control with panel marker.

3. Set FREQUENCY RANGE switch to desired
range (frequency limits for each range shown
on MEGACYCLES dial housing).

4. Set MODULATION switch to the CW position.
CAUTION

Do not connect any source of RF or dc power
to the RF OUTPUT connector on the signal
generator. Todosomay permanently dam-
age the impedance-matching network in the
Attenuator Section. Particular care must
be observed when testing transceiver-type
equipment to insure that the transmitter re-
mains inoperative while the equipment is
connected to the signal generator (refer to
NOTE in paragraph 3-7).

5. Connect the equipment under test to the RF
OUTPUT connector observing that the signal
generator is terminated in the proper load
(refer to paragraph 3-8).

NOTE

If deemed necessary, conduct power out-
put calibration procedures for the selected
frequency range 2as listed in procedural
steps d. through h. in paragraph 3-15.

6. Tune the Frequency Control until MEGA-
CYCLES dial cursor is aligned with frequency
to be used as indicated on dial face.

NOTE

Tocrystal calibrate the frequency dial, refer
to procedures listed in paragraph 3-13.

7. Depress and tune AMPL TRIMMER control
for maximum indicationonRF OUTPUT meter.

8. Adjust RF OUTPUT control until RF OUTPUT
Meter pointer is aligned with +7 dBm mark
(ATTENUATOR CALIBRATED).

NOTE

Accuracy of the Attenuator Control setting
and PERCENT MODULATION -‘meter are
within specifications only whenthe RF OUT-
PUT meter is indicating ATTENUATOR
CALIBRATED.

9. Adjust Attenuator Control for desired output
level of +7 dBm or below.

NOTE

To select RF output levels from +7 dBm to
+13 dBm in the Model 608E, perform steps
10 through 12. In this operation, the RF
OUTPUT meter pointer is used in lieu of
the Attenuvator Control to indicate the power
output level.

10. Adjustthe Attenuator Controltothe +7 dBm dial
mark.

11, Check that the RF OUTPUT meter pointer in-
dicates ATTENUATOR CALIBRATED.

12. Adjust RF OUTPUT control for desired out-
put level above +7 dBm as indicated by the RF
OUTPUT meter pointer.

INTERNAL SINE-WAVE MODULATION
NOTE
Steps 1 through 12, as applicable, must be
completed before setting the instrument for

internal sine-wave AM modulation,

13. Set MODULATION switch to 400 ~ or 1000
~ position as desired.

14. Adjust MODULATION control for desired
modulation percentage as indicated on the PER-
CENT MODULATION meter.

Figure 3-2. Controls, Indicators and Connectors Used
in Operation with Internally Generated Signals (Cont.)
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EXTERNAL SINE-WAVE MODULATION
NOTE

Perform turn-on procedures listed inpara-
graph 3-9.
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Align cursor knob with panel marker.
Align FINE FREQ control with panel marker.

Set FREQUENCY RANGE switch to desired
range (frequency limits for each range shown
on MEGACYCLES dial housing).

Figure 3-3. Controls, Indicators, and Connectors Used in
Operation with Externally Supplied Signals
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Model 608E/F

4.

10.

Set MODULATION switch to CW position.

CAUTION

Do not connect any source of RF ar dc power
to the RF OUTPUT connector on the signal
generator. Todosomay permanently dam-
age the impedance-matching network in the
Attenuator Section, Particular care must
be observed when testing transceiver-type
equipment to insure that the transmitter
remains inoperative while the equipment is
connected to the signal generator (refer to
NOTE in paragraph 3-7).

Connect the eguipment under test to the RF
OUTPUT connector observing that the 8ignal
generator is terminated in the proper load
(refer to paragraph 3-8).

NOTE

If deemed necessary, conduct power output
calibration procedures for the selected fre-
quency range as listed in procedural steps
d. through h, in paragraph 3-15,

Tune Frequency Control until MEGACYCLES
dial cursor is aligned with frequency to be used
as indicated on dial face.

NOTE

To crystal calibrate the irequency, referto
procedures listed in paragraph 3-13.

Depress and tune AMPL TRIMMER control for
maximum indication on RF OUTPUT meter.

Adjust RF OUTPUT control until RF OUTPUT
meter pointer is aligned with +7 dBm mark
(ATTENUATOR CALIBRATED).

NOTE

Accuracy of the Attenuator Control setting
and PERCENT MODULATION meter are
within specifications onlywhenthe RF OUT-
PUT meter is indicating ATTENUATOR
CALIBRATED.

Adjust Attenuator Control for desired output
level of +7 dBm or below.

NOTE

To select RF output levels from +7 dBm to
+13 dBm in the Model 608E, perform steps
10 through 12, In this operation, the RF
OUTPUT meter pointer is used to indicate
the power cutput level in lieu of the Attenu-
ator Control.

Adjust the Attenuator Coantrol to the +7 dBm
dial mark.

11.

12.

13.

14,

15,

Check that the RF OUTPUT meter pointer in-
dicates ATTENUATOR CALIBRATED.

Adjust the RF OUTPUT control for the desired
output level above +7 dBm as indicated by the
R¥ OUTPUT meter pointer.

Set the MODULATION switch to the AM posi-
tion.

Connect the external sine-wave generator to
the AM/PULSE MOD INPUT connector and set
generator for a sine-wave input between 20Hz
and 20 kHz,

Set MODULATION control for desired percent-
age of modulation as observed on the PER-
CENT MODULATION meter,

EXTERNAL PULSE MODULATION

16.

17.

18,

NOTE
Perform turn-on procedures if required,
and complete steps 1 through 3.

Set MODULATION switch tothe PULSE / SET
RF OUTPUT position.

NOTE
Perform steps 5 through 12 as applicable.
Set the MODULATION switch to the PULSE
position.

Connect the external pulse generator to the
AM/PULSE MOD INPUT connecter and set
generator for an input pulse level above 10
volts peak-to-peak.

EXTERNAL DC CONTROL

22,

NOTE
Perform turn-on procedures if required,
and complete steps 1 through 8.

Set the MODULATION control to a maximum
clockwise position.

Set MODULATION switch to the AM position.

Connect external power source to AM/PULSE
MOD INPUT counector.

NOTE

Voltages required for external control of
the RF carrier are +15 volts de for full-on
operation and -15 volts dc for full-off opera-
tion,

Adjust Attenuator Control and dc control volt-
age input for desired RF output level.

Figure 3-3.

Controls, Indicators and Connectors Used in

Operation with Externally Supplied Signals {Cont. )
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NOTE

Perform turn-on procedures listed inpara-
graph 3-9, and prepare the Maodel 8708A
Synchronizer for use with the Model 608F
using procedures contained in Section IIT of
the Operating and Service Manual for Syn-
chronizer 8708A.

Align cursor knob with panel marker.
Align FINE FREQ contro! with panel marker.

Set FREQUENCY RANGE switch to desired
range (frequency limits for each range shown
on MEGACYCLES dial housing).

Set MODULATION switch to the CW position.
CAUTION

Do not connect any source of R¥ or dc
power to the RF OUTPUT connector on the
Signal Generator. Todosomaypermanent-
ly damage the impedance-matching network
in the Attenuator Section. Particular care
must be observed when testing transceiver-
type equipment Lo insure ciac the transmit-
ter remains inoperative while the equipment
is connected to the signal generator (refer
to NOTE in paragraph 3-T).

Connect the equipment under test to the RF
OUTPUT connector observing that the signal
generator is terminated in the proper load
(refer to paragraph 3-8).

NOTE

If deemed necessary. conduct power output
calibration procedures for the selected fre-
quency range as listed in procedural steps
d. through h. in paragraph 3-15.

Tune the Frequency Control until MEGA-
CYCLES dial cursor is aligned with frequency
to be used as indicated on the dial face.

10.

11.

12.

NOTE

To crystal calibrate the frequency, referto
procedures listed in paragraph 3-13.

Depress and tune AMPL TRIMMER control for
maximum indication on RF OUTPUT meter.

Adjust RF OUTPUT control until RF OUTPUT
meter pointer is aligned with +7 dBm mark
{ATTENUATOR CALIBRATED).

NOTE

Accuracy of the Attenuator Control setting
and PERCENT MODULATION meter are
within specifications only when the RF OUT-
PUT meter is indicating ATTENUATOR
CALIBRATED.

Adjust Attenuator Control for desired output
level.

Connect coaxial cable between UNCALRF QUT~
DUT connector on the Model 608F and the RF
INPUT connector (beneath lighted lamp) on the
Model 8708A Synchronizer.

Connect coaxial cable between FREQ ANALOG
OUTPUT connector on the Model 608F and the
FREQ ANALOG INPUT connector onthe Model
8T08A Synchronizer.

Connect coaxial cable between FREQ CONTROL
INPUT connector on the Model 608F and the
FREQ CONTROL OUTPUT connector on the
Model 8708A Synchronizer.

NOTE

With the foregoing adjustments and connec-
tions completed phase-lock operation of the
Model 608F can begin. Frequency or phase
modulation of the RF carrier can be accom-
plishedusing the procedureslisted in Figure
3-2 of the 8708A Manual.

Figure 3-4.

Controls. Indicators. and Connectors used

in Phase-Lock Operation (Model 608 F Only}{Cont.)
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Figure 4-1. Overall Block Diagram, Models 608E and 608F.
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SECTION IV
PRINCIPLES OF OPERATION

4-1. INTRODUCTION.

4-2. This section contains principles of operation
for the Model 608E and Model 608F Signal Genera-
tors. Included herein is a general description of the
instruments to a block diagram level, and a detailed
circuit description which references the schematic
diagrams. Principal dissimilarities between the
Model 608E and 608F occur in the RF Generator Sec-
tion; therefore, this section of each instrument will
be described separately. The remaining sections in
both instruments are nearly identical. These sections
will be presented in a single description with the minor
differences between instruments noted.

4-3. GENERAL DESCRIPTION.

4-4. As illustrated in Figure 4-1, the signal genera-
tors containa RF Generator Section, Amptitude Modu-
lation Section, Attenuator Section, Calibrator Section,
Modulation Meter Section, and Power Supply Section.
Each section isdescribed in the succeeding paragraphs

4-5. RF GENERATOR SECTION, MODEL G08E.

4-6. The RF Generator Section in the Model 608E
ineludez RF Oscillatgr V6, Buffer Amplifier V22,
Power Amplifier V8, and associated circuitry. The
RF Oscillator generates sine-wave signals from 10
MHz to 480 MHz in five frequency bands, which are
identified in Figure 3-1 (item 8). Operation of the
FREQUENCY RANGE switch selects tuned circuits in
both the RF Oscillator and Power Amplifier stages for
the desired operating range, and the Frequency Con-
trol adjustment selects frequencies within the range.
The latter control tunes the RF Oscillator and Power
Amplifier simultaneocusly. Minoy frequency adjust-
ments can be made by use of the FINE FREQ con-
trol connected in the output circuit of REF Oscillator
V8. An uncalibrated RF output signal is also pro-
vided at the ocutput circuit of Oscillator V6. The sig-
nal is applied to UNCAL RF QUTPUT connector J5
and is avallable for use with a frequency counter or
other external measuring equipment. Buffer Ampli-
fier V22 isolates RF Oscillator V6 and the output
stages. A comnection between the output stage of Buf-
fer Amplifier V22 and the input circuit of Power Am-
plifier V8 serves as the modulation point, with the
modulating signal being received from the Amplitude
Modulation Section. The modulated RF signal is am-
plified in V8 and applied to the output circuit of the
stage, which has been tuned by the FREQUENCY
RANGE and Frequency Conirol adjustments. The
AMPL TRIMMER control connected in the output cir-
cuit of Power Amplifier V8 is mechanically linked to
a pushbutton switeh in the Amplitude Modulation sec-
tion. The interconnected control permits peaking the

RF output of the instrument. and maintaininga fixed RF
output across the frequency range of the instrument.
Tuning the control without engaging the pushbutton pro-
vides a fine-tune adjustment, which is used in conjunc-
tion with the RF OUTPUT control to maintain a fixed,
leveled RF output regardless of the selected frequency.
Depressing the control and then tuning permits a sharp
peak to be obtained on the RF OUTPUT meter for op-
timizing the RF output of Power Amplifier v8,

4-7. RF¥ GENERATOR SECTION, MODEL 608F.

4-8. The RF Generator Section in the Model 608F
Signal Generator is essentially the same as the Model
608E, containing the RF Oscillator, Buffer Amplifier.
and Power Amplifier stages discussed in paragraph
4-5, Frequency capability of the instrument is be-
tween 10 MHz and 455 MHz in five frequency ranges.
Differences between the frequency capabilities of the
Model 608F and 608E can be ascertained by reference
to Figure 3-1 (item 8). Two circuits and associated
input and output connectors have been added to the
Model 608F to permit the unit to be used with a Mcdel
8708A Synchronizer. This equipment arrangement
provides ahighly stable, phase-locked RF signal output
from the Model 608F, or permits the instrument to be
used in narrow-band frequency or phase modulation
applications. During use with a synchronizer a con-
nection is made between UNCAL RFOUTPUT connector
J5 on the Model 608F and synchronizer to provide a
sample to the uncalibrated RF signal output from RF
Oscillator V6. A second connection is made between
the synchronizer and FREQ CONTROL INPUT connec-
tor J6 on the Model 608F. The latter connection deli-
vers dc control voltage to varactors connected across
the tank circuit of RF Oscillator V6 inthe Model 608F.
This dc control voltage reflects any frequency dif-
ference between the uncalibrated RF signal output of V6
and a calibrated reference frequency developed in the
synchronizer. Hence, any drift in the output of RF
Oscillator V6 is detected and an offsetting control volt-
age is returned to the Model 608F to maintain a cor-
rect frequency ouiput. Athird connection between the
Model 608F and synchronizer is made at FREQ ANA-
LOG OUTPUT connector J7. This connectionprovides
aresistance tothe synchronizer that is inversely pro-
portional to the frequency in use. The resistance is
used to maintain constant loop gain across the fre-
quency band during phase-lock operation.

4-9. AMPLITUDE MODULATION SECTION.

4-10. The Amplitude Modulation Section consists of
Modulation Oscillator V2, Differential Amplifier Q2
and Q3. Sine-Wave Amplifier Q4. Pulse Amplifier QS,
Amplifiers Q6 and Q7, Modulators Q8 and Q9, theRF
OUTPUT meter, andassociated circuits. Selection of
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the signal generator mode of operationis made by use
of the MODULATION selector switch connected in the
Amplitude Modulaiion Section. The four modes of
operailon are internal sine-wave modulation (400 or
1600 Hz), external sine-wave modulation, external
pulse modulation, and cw operation; these four opera-
tions are discussed in the following paragraphs.

4-11. INTERNAL SINE-WAVE MODULATION. To
select internal! modulation, the MODULATION selec-
tor switchis setto either the 400 ~ or 1000 ~ posi-
tion. Modulation Oscillator V2 provides a sine-wave
output of fixed amplifude established by the Oscillator
Amplitude control, a screwdriver adjustment within
the instrument. The sine-wave output is then applied
totransistor Q3 inthe differential amplifier stage, and
to AM/PULSE MOD INPUT connector J2. The signal
at the connector is made available for synchronizing
external equipment during internal modulation opera-
tion. The second signal applied to Differential Ampli-
fier Q2-Q3 isadetected RF output signal received from
diode CR2. This leveling feedback signal, which is
used to counteract variations in the RF output signal,
is applied to transistor Q2. The product of Differen-
tial Amplifier Q2-Q3 is amplified in Sine-Wave Am-
plifier Q4, and Amplifiers Q6 and Q7, then passed to
Modulators Q8 and Q9. During internal and external
modulationand when CW operation is conducted, Pulse
Amplifier Q5 is disabled. Signal cutput fromthe modu-
lator stage is applied tothe input circuit of Power Am-
plifier V8 in the RF Generator Section where modula-
tion of the RF signal and signal leveling occur. A
MODULATION control between Modulator Oscillator
V2 and transistor Q3 in the differential amplifier
stage provides an adjustment to select the desired
percentage of modulation as observed on the PER-
CENT MODULATION meter discussed in paragraph
4-19. The RF OUTPUT control connected in the dif-
ferential amplifier stage is used in conjunction with
the Attenuator Control to calibrate RF power output
from the instrument. Final selection of the desired
output level up to +7 dBm is made using the Attenua-
tor Control in both the Mode! 608E and 608F. In the
Model 608E only, anRFouiput level above +7 dBm is
selected by use of the RF OUTPUT control only. The
AMPL TRIMMER conirol inthe Amplitude Modulation
Section is ganged to a tuning control in the output cir-
cuit of Power Amplifier V8 in the RF Generator Sec-
tion. Operationofthese conirols is discussed in para-
graph 4-5. The Meter Cal, Balance, and Meter
Tracking controls are internal adjustments to set the
RF OUTPUT meter and differential amplifier stage
for proper operation.

4-12., EXTERNAL SINE-WAVE MODULATION. Dur-
ing external sine-wave modulation a connection is
made between the external modulating equipment and
AM/PULSE MODE INPUT connector J2 onthe instru-
ment, and the MODULATION selector switch is set to
the AM position. The latter adjustment disables Modu-
lation Oscillator V2, and routes the incoming modula-
tion signal through the MODULATION control to tran-
sistor Q3 in the differential amplifier stage. Opera-
tion of the remaining circuits and controls in the Am-
plitude Modulation Section is identical to that described
in paragraph 4-11.
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4-13, EXTERNAL PULSE MODULATION. To set the
signal generators for external pulse modulation, the
desired RF output level and operating characteristics
of the Amplitude Modulation Section are established
with the MODULATION selector switch in the PULSE/
SET RFOUTPUT position. The switch position enables
Bulse Amplifier Q5 anddisables Modulation Oscillator
V2 and Sine-Wave Amplifier Q4. With the MODULA-
TION switch inthe PULSE/SET RF OUTPUT position,
the operating characteristics of Amplifier Q7 and
Modulators QB8-Q9 in the Amplitude Medulation Sec-
tion are established by use of the RF OUTPUT con-
trol, and the desired RF output level from the instru-
ments selected as observed on the RF OUTPUT meter.
Fine adjustment of the RF output level can be made at
this time using the AMPL TRIMMER and RF OUTPUT
controls conjunctively. Upon completion of these pre-
liminary adjustments, the MODULATION selectcr
switch i1s set to the PULSE position, and the external
pulse source connected to the signal generators at
AM/PULSE INPUT connector J2. The input signals
are amplified bytransistors Q5, @6 and Q7 then passed
to Modulators Q8-Q9. The output of the Modulator
stape is applied to the input circuit of Power Ampli-
fier V8 where modulation of the RF signal occurs.
During pulse modulation, the MODULATION, RF
OUTPUT and AMPL TRIMMER controls should not be
operated after initial adjustments are made, and the
PERCENT MODULATION and REF QUTPUT meters
are inoperative. To readjust the RFoutput level, the
external modulating source must be removed at con-
nector J2, and the MODULATION switch returned to
the PULSE/SET RF OUTPUT position. Adjustment
ofthe RF OUTPUT and AMPL TRIMMER controls can
then be made as previously discussed.

4-14, CW OPERATION. When the instrument is set
for CW operation with the MODULATION selector
switch in the CW position, Modulation Oscillator V2
and transistor Q3 in the differential amplifier stage
are disabled. The RF leveling signal received from
diode CR2 is passedthrough the Amplitude Modulation
Section in a normal mamner, and applied to the input
circuit of Power Amplifier V8 in the RF Generator
Section for stabilization ofthe RF power output level.
The RF leveling signa!l is also applied to the RF OUT-
PUT meter circuit in the Amplitude Modulation Sec-
tion for RF level calibration. Operation of both the
AMPL TRIMMER PUSH TO PEAK and RF OUTPUT
controls is identical to that described in paragraph
4-11,

4-15. ATTENUATOR SECTION.

4-16. Attenuator Section AT1 couples RF energy from
Dower Amplifier V8 in the RF Generator Section to
the load through RF OUTPUT connector J4, and pro-
vides control over the R¥output level. The previously
discussed RF leveling signal developed across diode
CR2 is provided by a second RF output from the At-
tenuator Section. The Attenuator Control is used in
conjunctionwith the RF OUTPUT meter and RF QUT-
PUT control in the Amplitude Modulation Section to
calibrate the R F output level of the instrument, and also
to select the desired output level from the equipment
after calibration procedures have been completed.
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4-17. CALIBRATOR SECTION.

4-18. The Calibrator Section consists of 5-MHz Oscil -
lator V9A, 1-MHz Oscillator V9B, Amplifiers V10A
and V11, and the associated circuits. Operation of
the oscillators is controlled by the XTAL CAL toggle
switch that has three positions; OFF, 1 MC, and 5
MC. With the selector switch in either the 1 MC or
5 MC position, an output from the active oscillator is
mixed with 2 sample RF signal from Power Amplifier
V8 in the RF Generator Section to produce audio beat
gignals. Theaudio signals are passed through ampli-
fiers V10A and V11 to a matching transformer. The
transformer output is then applied to XTAL CAL
OUTPUT connector J3 for use by an operator during
frequency calibrationoperations, A XTAL CAL GAIN
control connected in the output circuit of Amplifier
V11 provides an audio output level adjustment.

4-19. MODULATION METER SECTION.

4-20. The Mocdulation Meter Section consists of sta-
bilized wideband amplifiers V18 and V19, rectifier
V20, and twin-triode V21 connected in a bridge cir-
cuit. Prior to operation the PERCENT MODULA-
TION meter, also connected in the bridge circuit, is
calibrated by use of the Meter Calibration control, an
internal adjustment. Also, the bridge circuit is bal-
anced to electrical zero by the ZERO adjustment
located on the front panel of the instrument., The RF
signal output of the Attenuator Section is detected
across diode CR2 and applied to a filter network that
produces the medulating signal. This signal is ampli-
fied in V18 and V19, rectified in V20, and applied to
the bridge circuit. The bridge circuit is unbalanced
in direct proportion to the-peak amplitude of the input
modulating signal; therefore, the PERCENT MODU-
LATION meter connected across the bridge indicates
the degree of unbalance in the bridge, or the percent-
age of modulation. The percentage of modulation is
established by use of the MODULATION control in the
Amplitude Modulation Section.

4-21. POWER SUPPLY SECTION.

4-22, The Power Supply Section consists of four
series~regulated interrelated power supplies. The
+225-volt power supply contains Comparison Ampli-
fier V12 and a Series Regulator comprised of both
sections of V13 and V16B. The +25-volt power sup-
ply contains Reference Arplifier Q10 and Series Reg-
ulator Q11. The -165 -volt power supply consists of
Reference Tube V15, Comparison Amplifier V14, and
Series Regulator V18A. The -6.3 volt supply con-
tains a reference dicde and Series Regulator Ql. The
-165 volt supply is used to reference both the -6.3
volt and +225 volt supplies. The +225 volt supply is
used to reference the +25 volt supply. A further dis-
cussion of these power supplies is contained in the
detailed circuit description that follows.

4-23. DETAILED DESCRIPTION.

4-24. This discussion describes the circuits in the
RF Generator Section (Model 608E), RF Generator
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Section (Model 608F), Amplitude Modulation Section,
Attenuator Section, Calibrator Section, Modulation
Meter Section, and the Power Supply Section. Figures
7-4 and 7-5 will be used as reference during the des-
cription, and where transition from one diagram to
the second is required appropriate notice will be made.

4-25. RF GENERATOR SECTION, MODEL 608E.

4-26. The RF Generator Section in the Model 608E
includes RF Oscillator V6, Buffer Amplifier V22, and
Power Amplifier V8. RF Oscillator V6 is a type 4042
triode connected across the +225 and -165 Vdc sup-
plies in a Colpitts circuit. The oscillator tank cir-
cuit contains split-stator capacitor C1TA and five
separate RF transformers mounted on a revolving
turret assembly. Capacitor segment C17A is mech-
anically linked to segment C17B in the output circuit
of Power Amplifier V8, and the oscillator turret as-
sembly i3 linked to an amplifier turret assembly also
located inthe output circuit of V8. Choice of frequency
band is made by operating the FREQUENCY RANGE
switch located on the front panel of the instrument.
This function rotates the oscillator and power am-
plifier turret assemblies simultaneously to the se-
lected range (Range A through E), and sets the asso-
ciated inductor (L1 through L6, and L12 through L16)
into the output circuits of RF Oscillator V6 and Power
Amplifier V8 respectively. Capacitors C1TA and
C117B are then tuned by the front-panel mounted Fre-
quency Control to the desired frequency within the
range. Minor frequency adjustments can be made by
tuning ‘capacitor C88 (FINE FREQ control) in the tank
circuit of Oscillator V8.

4-27. The plate circuit of RF Oscillator V6 is series
fed through resistors R246 and R247. These resis-
tors in conjunction with resistor R43 in the cathode of
the stage serve to limit plate curreant within safe
limits. The cathode of Oscillator V6 is bypassed by
capacitor C25, whichis part of the tube mounting plate
and is not visible when the plate is in position. Bias
for the stage is developed by cathode resistor R249
and grid resistor R248, with coupling capacitor C16
refurning feedback to the grid to maintain oscillation.
Capacitor C59 connected across a portion of the tuned
circuitisused to calibrate the highend of the frequency
dial after replacing an oscillator fube. Capacitor
C18, installed in the Model 608E only, is used to im-
prove tracking characteristics of the tuned circuit at
higher frequencies. Adjustment of this internal con-
trol is critical, since a compromise must be reached
between tracking capabilities and optimum power out-
put. Misadjustment of capacitor C18 can produce im-
proved tracking capability but a loss in RF power out-
put. The control is factory aligned, and no further
adjustment should be required.

4-28. Allvoliages appliedto RF Oscillator V6 located
in the RF Generator housing assembly are regulateg,
and brought into the stage through RFI filters. The
+225 Vdc plate voltage is received through filter FL3,
the -165 Vdc supply is received through filter FL2,
and aregulated -6.3 heater voltage isreceived through
filter FLA4.
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4-29. The secondary windings inthe oscillator turret
assembly couple RF energy from RF Oscillator Vé
through a coaxial cable to Buffer Amplifier V22, Re-
sistors R240, R242, R244, and R245 located in the
secondary windings of coils L2 through L5 damp un-
desirable resonance inthe cathode of Buffer Amplifier
V22. Resistors R241 and R243 connected across the
secondary windings of coils L4and L5 limit the RFdrive
at lower frequencies. Resistors R250, R251, and
capacitor C218 forma take-off network for an uncali-
bratedRF output signal that is applied through coaxial
cable W1 to UNCAL RF OUTPUT connector J5. Re-
sistor R251 in the take-off network is 301 ohms in
the Model B08E and 200 ohms in the Model 608F,
This configuration is due to the difference in RF out-
put level between instruments. The RF signal at
connector J5 can be used with a frequency counter or
other external measuring equipment. When the Model
608F is used with a Model 8708A synchronizer dur-
ing phase-lock operation, the signal is used by the
synchronizer.

4-30. Buffer Amplifier V22 is a type EC-8010 triode
connected as a grounded-grid amplifier. The stage
isolates RF Oscillator V6 and Power Amplifier V8,
and reduces any incidental frequency modulation to a
minimum level. Cathode resistors R255 and R253
operate with resistors R254 and R256 in the plate cir-
cuit to limit plate current to a safe value. Power to
the stage is supplied through RFI filters FL2, FL4,
and FL5, with the plate, cathode and filament supplies
being decoupled by capacitors €222, €220, and C221
respectively. The plate circuit of Buffer Amplifier
V22 is coupled tothe cathode circuit of Power Ampli-~
fier V8 through a wide-band network consisting of dc
blocking capacitor C224 and coil L22. Coil L20 inthe
plate circuit of V22 serves as an RF choke, while iso-
lationnetwork L11 blocks an RF signal path to the out-
put circuit of the Amplitude Modulation Section.

4-31. Power Amplifier V8 is a grounded-grid,
cathode-modulated amplifier that delivers the modu-
lated or CW output signal to the Attenuator Section.
The plate circuit of V8 contains the amplifier turret
assembly which houses inductors L12 through L16.
These inductors are placed into the output circuit of
V8 by operation of the FREQUENCY RANGE switch
discussed in paragraph 4-26. The second segment of
Frequency Control capacitor C17 is also located in
the plate circuit of Power Amplifier V8. Linkage
between capacitor C17B and C17A in the RF Oscilla-
tor Stage permit tuning to a frequency within a range
as discussed in paragraph 4-26. A second linkage
between capacitor CLl7B and the AMPL TRIMMER
control permit the capacitor to be tuned separately or
in conjunction with push-to-operate switch S6 in the
Amplitude Modulation Section for peaking the RF out-
puat signal, This functionisdiscussed further in para-
graph 4-45.

4-32. When the instrument is set to provide an amp-
litude modulated ouiput, the modulating signal and an
RF leveling signal are received at the cathode of Power
Amplifier V8 from the Amplitude Modulation Section
through isolation network L11. During CW operation,
only the RF leveling signal is received from the
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Amplitude Modulation Section. Diode CR7 connected
in the signal path prevents damageto Power Amplifier
V8 by limiting the negative swing of the cathode. Ca-
pacitor C32 is connected in the plate circuit of V8 in
the Model 608F only, and is adjusted for improved
tracking characteristics in the power amplifier stage
at higher frequencies. Capacitors C30, €229, C230,
and C231 connected across coils L16, L15, L14, and
L13 respectively are also installed in the Model 608F
only. These capacitors are selected intest toimprove
tracking between the power amplifier and oscillator
stages. Nominal values for the capacitors are illus-
trated in Figure 7-4. The RF output signal from Power
Amplifier V8 is inductively coupled through the ampti-
fier turret assemhly coil and applied to the Attenuator
Section. This section of the instrument is discussed
in paragraph 4-51.

4-33. RF GENERATOR SECTION, MODEL 608F.

4-34. The RF Generator Section inthe Model 608F is
essentially the same as the generator section in the
Model BO8E, except for the addition of circuits to per-
mit the unit to be used with a Model 8708A Synchroni-
zer. These circuit differences occur in the tank cir-
cuit of RF Oscillator V6 and the output stage of Power
Amplifier V8.

4-35. Two varactor diodes, CR31 and CR32, are con-
nected across the oscillator tank circuit in the Model
608F. The varactors are reverse-biased junctions
that act as variable capacitors, changing capacitance
with a change inthe applied reverse bias. In quiescent
condition the diodes are biased by a voltage divider
network comprised of resistors R271, R267, and R268.
A change in bias, and the ic¢sultanl chiange in capaci-
tance, is produced by a dc control voltage receivedat
FREQ CONTROL INPUT connector J6. During opera-
tion with a Model 8708A Synchronizer, a connection is
made between UNCAL RF OUTPUT connector J5 and
the synchronizer to provide a sample of the RF output
from the Model 608F. A second connection is made
between the synchronizer and FREQ CONTROL INPUT
connector J6 toreceive thedc control voltage from the
synchronizer. The frequency sample sent to the syn-
chronizer is compared to a reference frequency deve-
loped in the synchronizer. A drift tendency in RF
Oscillator V6 is compared with the reference fre-
quency, andtranslated into a dc control voltage for
application to varactors CR31 and CR32 in the Model
608F. The varactors change capacitance in direct
proportion to the detected drift holding RF Oscillator
V& on frequency.

4-36. Potentiometer R269 is installed in the Model
608F only, and is mechanically linked to Frequency
Control capacitor C17B in the output circuit of Power
Amplifier V8. The potentiometer output resistance
varies as the Frequency Control adjustment is tuned,
presenting 4K ohms at the low-irequency end of the
capacitor tuning range and zero ohms at the high-
frequency end. The resistance is applied through
FREQ ANALOG OUTPUT connector J7 to the dc con-
trol voltage circuit in the synchronizer. This loop
arrangement controls the voliage level applied to
varactors CR31 and CR32, thereby assuring correct



operating conditions for the devices across a frequency
range.

4-37. AMPLITUDE MODULATION SECTION.

4-38. The Amplitude Modulation Section consists of
Modulation Oscillator V2, a portion of the Modulator
and ALC Board, a RF OUTPUT meter and control, two
MODULATION controls, and the associated circuitry.
The Modulator and ALC Board contains Differential
Amplifier Q2-Q3, Sine-Wave Amplifier Q4, Pulse
Amplifier Q5, Amplifiers Q6 and Q7, and Modulators
QB and Q9. Four modes of operation will be discus-
sed during the description of the Amplitude Moduwla-
tion Section; these are identified as internal sine-
wave modulation, external sine-wave modulation, ex-
ternal pulse modulation, and CW operation,

4-39. INTERNAL SINE-WAVE MODULATION. The
internal sine-wave modulation mode is selected by
placing MODULATION switch S7 to either the 400 ~
or 1000 -~ position (switch setting 2 or 3), which
provides a 400 + 40 Hz or a 1000 + 100 Hz output from
Modulation Oscillator V2. The oscillator consists of
resistance-coupled amplifiers V2A and V2B connected
in a Wein-Bridge circuit. At the resonant frequency,
positive feedback from the plate of Amplifier V2B is
applied to the grid of amplifier V2A sustaining oscil-
lation. A change in frequency is obtained by insert-
ing resistors R3-R5 or R4-R6 into the feedback net-
work through two segments of MODULATION switch-
wafer 2F. A negative feedback circuit consisting of
resistors R7, R8 and lamp DS1 is used to stabilize
the oscillator, reduce distortion, and maintain a con-
stant output level. If the amplitude of the signal in-
creases, current through the lamp increases thereby
raising the resistance of lamp DS1; consequently, the
signal amplitude is held constant. Potentiometer R
is an internal adjustment for adjusting the amplitude
of the output signal. Heater voltage to the stage is
applied at all times during instrument operation; how-
ever, plate voltage is applied to V2A and V2B only
when MODULATION switch-wafer 2R is in position 2
or 3.

4-40. The sine-wave signal from Modulation Oscilla-
tor V2 is applied through dc blocking capacitor C203,
MODULATION switch-wafer 1F, to MODULATION
control R210. A second signal path for the sine-wave
is provided through resistor R262 to AM/PULSE MOD
INPUT connector J2 where the signal is available for
synchronizing external equipment during the internal
modulation mode. The signal at the wiper of MODU-
LATION control R210 is passed through, afrequency-
compensation network consisting of resistor R261, and
capacitors C203 and C204. The signal is then routed
through MODULATION switch-wafer 1R tothe base of
transistor Q3 in the differential amplifier stage. The
second input to the differentiai amplifier is a detected
signal developed across diode CR2 and filter network
C38 and R119 located in the bolometer portion of the
Attenuator Section. This leveling signal, which is re-
presentative of the RF power output from the instru-
ment, is passed through RFI {filiter FL8 to the base of
transistor Q2. The leveling signal is also applied
through resistor R201, Meter Cal potentiometer R202.

MODULATION switch-wafer 4F, and AMPL TRIM-
MER pushbutton switch S6 to RF OUTPUT meter ML.
Operating characteristics of switch S8 and the RF
OUTPUT meter are contained in paragraph 4-45.

4-41, Balance potentiometer R203 is a board adjust-
ment in the emitter circuit of Differential Amplifier
Q2 and Q3 used to set the stage for proper operation.
The RF OUTPUT control R212 connected with resis-
tor R213 in avoltage divider network sets the operat-
ing characteristics of the differential amplifier stage,
and i8 used in conjunction with the Attenuator Control
to calibraie and controlthe RF output from the instru-
ment. The output of the differential amplifier is the
product of the leveling signal on the base of transis-
tor Q2 and the modulating signal on the base of tran-
sistor Q3. This product signal is then applied to the
base of Sine-Wave Amplifier Q4.

4-42. The base circuit of amplifier Q4 contains a low-
frequency compensating network consisting of resistor
R214 and capacitor C202. In the Model 608E resistor
R214 is 200 ochms, and in the Model 608F the resistor
value is 392 ohms. Amptlifier Q4 is biased by voltage
divider network R217 and R215, with diode CR21 in-
stalled as a protective device to maintain a safe rela-
tionship between the base and emitter circuits of Q4
during operation. The collector circuit of Q4 also
contains two frequency-compensating networks con-
sisting of resistor R219 and capacitor C208, and re-
sistor R218 and capacitor C207. The output of ampli-
fier Q4 isdeveloped across resistor R216 and applied
to the base circuit of Amplifier Q6.

4-43. During internal or external Sine-wave modula-
tion, Amplifier Q6 receives the leveling and modula-
ting signals from Amplifier Q4. During CW opera-
tion, only the leveling signal is received at Ampli-
fiers Q4 and Q6. During external pulse modulation,
Amplifier Q4 is inhibited and the input pulse signals
are received at Amplifier Q6 from Pulse Amplifier
Q5. The external pulse modulation and CW modes of
operation are discussed later in this section. The
emitter of Amplifier Q6 is biased by a voltage divider
network consisting of resistors R223 and R224, and
during internal sine-wave operation the modulating
and leveling signals are developed across load resis-
tor R222 for application to Amplifier Q7.

4-44. Resistor R229 provides emitter bias for Ampli-
fier Q7, whilethe collector voltage is developed across
load resistor R228 and resistor R233. This voltage
divider network also establishes the base conditions
on Modulators @8 and Q9. During the pulse modula-
tion mode, the collector voltage on Amplifier Q7 can
be controlled by operation of the RF OUTPUT control;
this function is discussed in paragraph 4-47. The col-
lector output of Amplifier Q7 is applied to the base of
Modulators Q8 and Q9 connected in parallel emitter-
follower configuration. The emitter bias for the stage
is derived from a voltage divider network consisting
ofresistor R33, Zener diode CR26, and resistor R258in
the RF Generator Section. Diode CR251s connected as
a protective device between the base and emitter cir-
cuits of the stage. The modulator output is applied
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through RFI filter FL6 and isolation network Lil to
the cathode of Power Amplifier V8, where modulation
and RF leveling occur.

4-45. A feedback path for the output of Modulators Q8
and Q9 is provided through filter network R235 and
capacitor C200 which removes the modulating signal.
The leveling signal is passed through MODULATION
switch-wafer 4F and applied to the normally-open
contacts of AMPL TRIMMER pushbutton switch S8
whenthe MODULATION switch is in positions 1 through
4. As previously mentioned, the AMPL TRIMMER
pushbutton is mechanically linked to AMPL TRIM-
MER capacitor C17B in the output circuit of Power
Amplifier V8. During normal operation the detected
feedback from diode CR2 in the Attenuator Section is
applied through resistor R201, potentiometer R202,
and the normally-closed contacts of pushbutton switch
S6 to RF OUTPUT meter ML: therefore, the meter
normally displays the leveled RF output of the instru-
ment. Rotation of RF OUTPUT control R212 changes
the conduction level of Differential Amplifier Q2-Q3
and the signal output level of Modulators Q8-Q9. This
change is reflected in the RF output of Power Amplifier
V8, and displayed on RF OUTPUT meter M1. Opera-
tion of AMPL TRIMMER control C17B without engag-
ingthe pushbutton praovides a fine-tune adjustment for
use with the RF OUTPUT control to maintain a con-
stant, leveled RF output across a frequency range.
When AMPL TRIMMER pushbutton S6 is depressed the
leveling signal feedback from Modulators Q8-Q9 is
displayed on meter M1, and operation of the control
permits a sharp peak to be observed on the meter.
Hence, the RF output of Power Amplifier V8 can be
peaked. Duringinternal and external sine-wave opera-
tion, MODULATION coantrol R210 controls the level
of the modulation and is used in conjunction with the
PERCENT MODULATION meter discussed in para-
graph 4-59.

4-46, EXTERNAL SINE-WAVE MODULATION. Oper-
ation of the instruments during external sine-wave
modulation is similar to the internal mode, and is
established by setting MODULATION switch S7 to the
AM position (switch position4). Modulation Oscillator
V2 is disabled by removing the stage plate voltage at
MODULATION switch-wafer 2R, and a signal path of
the external sine-wave signal is established through
MODULATION switch-wafer 1F. A cable connection
is made between the external source and AM/PULSE
MOD INPUT connector J2, with the incoming signal
being routed to MODULATION control resistor R210.
The signal is then applied through the frequency-
compensation network and MODULATION switch-wafer
1R tothe base of transistor Q3 in the differential am-
plifier stage. Operationof the remaining circuits and
controls in the Amplitude Medulation Section is the
same as described during internal sine-wave modula-
tion.

4-47. EXTERNAL PULSE MODULATION. Duringthis
mode of operation MODULATION switch S7 is set
first to the PULSE/SET RF QUTPUT position {switch
position 5) to establish operating conditions in the out-
put circuit of the Amplitude Modulation Section, and

4-6

Model 608E/F

consequently the RF output level of the instrument.
The switch is then set to the PULSE position (switch
position 6) to pulse modulate the RF carrier. In both
positions Modulation Oscillator V2 is disabled and the
input signal path through MODULATION control re-
sistor R210 is interrupted. The position of MODU-
LATION switch-wafer 4F interruptsthe leveling signal
path through the normally-open contacts of AMPL
TRIMMER pushbutton switch S6, and removes the
push-to-peak function of the AMPL TRIMMER control
during pulse operation. However, the detected signal
from diode CR2 in the Attenuator Section is received
through resistor R201 and potentiometer R202 for ap-
plication to RF OUTPUT meter M1l. Therefore, in
the PULSE/SET RF OUTPUT position, the AMPL
TRIMMER and RF OUTPUT controls can be used to
set the desired R¥output level as indicated on the RF
OUTPUT meter. The two controls are operated only
in the PULSE/SET RF OUTPUT position.

4-48, Transistor Q3 inthe differential amplifier stage
has an inhibiting voltage applied to the base through
resistor R211 and MODULATION switch-wafer iR.
With transistor Q3 cut off, transistor Q2 conducts
heavily and places a disabling voltage on the base of
Amplifier Q4. This condition interrupts to leveling
signal path through the Amplitude Modulation Section.
Resistor R212 is removed from the circuit by the posi-
tion of MODULATION switch-wafer 1R; however, the
RF OUTDPUT control is also connecied to potentio-
meter R226 in the collector circuit of Amplifier Q7
for rf output level control. With the MODULATION
switch in position 5, a positive voltage is applied to
the base of Pulse Amplifier Q5 through resistors R220
and R225 to enable the amplifier. The position of
MODULATION switch-wafer 3R forms avoltage divider
network consisting of resistors R228, R226, and R270
in the collector circuit of Amplifier Q7 and the base
circuits of Modulators Q8 and Q8. Operation of RF
OUTPUT potentiometer R226 controls the conduction
level of transistors Q7, Q8, and Q9, and the output
level of Power Amplifier V8.

4-49. While the MODULATION switch is still in the
PULSE/SET RF OUTPUT position, the RF OUTPUT
control is adjusted for an indication on RF OUTPUT
meter M1. AMPL TRIMMER control C17B inthe out-
put stage of Power Amplifier VB is then peaked for
maximum RF output. The RF OUTPUT is readjusted
for an indication of +7 dBm (Attenuator Calibrated) on
RF OUTPUT meter M1. Withthe preliminary adjust-
ments completed, the external modulating equipment
is connected to AM/PULSE MOD INPUT connector J2,
and MODULATION switch S7 is set to the PULSE posi-
tion (switch position 6). The incoming pulse train is
passed through MODULATION switch-wafer 3F to the
base of Pulse Amplifier @5, and then routed through
Amplifier Q6 and the remaining circuits of the Ampli-
tude Mogdulation Section as previously described.

4-50. CW OPERATION. Tosetthe equipment for CW
operation, MODULATION switch S7 is placed to the
CW position (switch position 1), Modulation Oscillator
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V2 is removed from the circuit by the position of
switch-wafer 2R, and the sine-wave input circuit is
interrupted by the setting of switch-wafer 1F. A de-
tected RF output signal from diode CR2 in the Attenua-
tor Section is applied to the base of transistor Q2 in
the differential amplifier stage for the development of
a leveling signal 2s previously described. RF OUT-
PUT meter M1 alsoreceives the detected signal through
AMPL TRIMMER pushbutton switch S6. Transistor
Q3 in the differential amplifier stage is terminated in
a network consisting of resistor R263 and capacitor
C206; however, RF OUTPUT control resistor R212 is
connected inthe circuit and controls conduction of the
differential amplifier stage. Pulse Amplifier Q5 is
disabled by the ground applied to the base circuit
through MODULATION switch-wafer 3F. Leveling
signal output of the differential amplifier stage is
passed through Amplifiers Q4, Q6, Q7 and Modula-
tors @8-QY to the input circuit of Power Amplifier
V8. RF OUTPUT meter M1 displaysaleveled RF out-
put from the instrument as selected by the R¥ OUT-
PUT control and Attenuator Control. AMPL TRIM-
MER pushbutton switch S6 is returned to operation in
conjunction with AMPL TRIMMER capacitor C17B for
peakingthe R¥ output using the leveling signal feedback
from Modulators Q8-Q9.

4-51. ATTENUATOR SECTION.

4-52., To extract power from the RF Generator Sec-
tion, a piston-type attenuator is used. The attenua-
tor housing projects through the rear of the generator
housing, and provides an open-ended termination near
the power amplifier plate-circuit inductor. A single-
turn pick-up loop at the end of the attenuator probe
couples energy to an impedance-matching network
consisting of capacitors C69 and C37, and resistors
R58 and R59. Capacitor C37 is a movable slug in the
probe body that is used to adjust the standing-wave
ratiotoa minimum value when RF OUTPUT connector
J4 is terminated in a 50-ohm load.

4-53. The f{ront-panel mounted Attenuator Control
moves the probe in the attenuator housing, and con-
trols the amount of RF energy passed to the output
connector. In both the Model 608E and 608F, cali-
bration is accomplished by adjusting the RF OUTPUT
and AMPL TRIMMER controls for a steady +7 dBm
(ATTENUATOR CALIBRATED) indication on the RF
OUTPUT meter across the frequency range in use.
An adjustment of the Attenuator Control after calibra-
tion procedures are completed provides the RF out-
put level indicated on the control dial as long as the
RF OUTPUT meter needle remains in the ATTENUA-
TOR CALIBRATED position. In the Model 608E only,
an rf output between +7 dBm and +13 dBm can be se-
lected. The Attenuator Control is set to the +7 dBm
position (maximum clockwise), and the RF OUTPUT
and AMPL TRIMMER controls are adjusted for the
RF OUTPUT meter indicationof +7 dBm as previously
discussed. The desired output level above +7 dBm is
then selected by operation of the RF OUTPUT control
only, andthe output is read directly from the RF OUT-
PUT meter.

4-54. Two parallel wires crossing the open end of
the attenuator housing are used to provide a sample
of RF energy delivered by Power Amplifier VB, The
energy is applied to the Bolometer through ferrite-
bead RFC1, which provides isolation between the
Bolometer and Attenuator. The Bolometer contains
irequency-response coil L17, diode CR2 and resistor
R60. The RFsignal detected across resistor R60 and
diode CRZ is passed throughan RF filter consisting of
capacitor C38 and resistor R119. Thedetected signal
is then applied through RFI filter FLB to the Modula-
tion Meter Section discussed in paragraph 4-60, and
to transistor Q2 in the Amplitude Modulation Section
discussed in paragraph 4-40,

4-55. CALIBRATOR SECTION.

4-56. The Calibrator Section consists of 5-MHz Oscil-
lator VA, 1-MHz Oscillator V9B, Harmonic Genera-
tor and Mixer CRI1, Amplifiers VI10A and V11, and
output transformer T3. The oscillator and mixer
circuitsare illustrated in Figure 7-4, while the ampli-
fiers and transformer are located on Figure 7-5.

4-57. The 5-MHz Oscillator is a crystal-controlled,
electron-coupled oscillator utilizing the pentode half
of a type 6U8 tube. The plate and screen circuits are
tuned to the crystal frequency of 5 MHz by coils L6
and L7. Trimmer capacitor C23 is used for fine-
frequency adjustment of the oscillatoy. The 1 MHz
Oscillator consists of the triode portion of the tube,
with coil L18 used to adjust the oscillator to a point
where the fifth harmonic is synchronized with the 5-
MHz output ot Oscillator VIA. WhenXTAL CAL switch
S4 is set to the 5-MC position, only Oscillator V9A is
active. In the 1-MC pesition both oscillators are
operating, with Oscillator V9A referencing the 1-MHz
oScillator.

4-58. The output signal{rom Oscillators V3A or V9B
is passed across dc blocking capacitor C24 to dicde
CR1 which acts as a harmonic generator and mixer.
The ancde of diode CRIL is inductively coupled to the
output circuit of Power Amplifier V8 by runninga lead
near the plate of the amplifier. Oscillator harmonics
within the diode are mixed with RFoutput signals to
produce audio-beat frequencies across resistor R50
in the grid circuit of Amplifier VIOA. The output of
amplifier V10A is again amplified in V11 and applied
across capacitor C36to 600-ohm, line-matching trans-
former T3. The secondary of transformer T3 is con-
nected to XTAL CAL OUTPUT connector J3 where the
celibrating signals can be monitored. XTAL CAL
GAIN resistor R56 provides front-panel control of the
audio level output at connector J3.

4-59. MODULATION METER SECTION,

4-60. The Modulation Meter Section consists of a
detector network in the Bolometer portion of the At-
tenuator Section. Amplifiers V18 and V19, Rectifier
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V20, and a balanced-bridge circuit containing PER-
CENT MODULATION meter M2. The Bolometer is
iltustrated in Figure 7-4, and the remainder of the
section appears in Figure 7-5.

4-61. The output of diode CR2, capacitor C38 and
resistor R119 in the Bolometer is a dc signal which
is representative of the RF output level, and the modu-
lating signal when internal or external modulation is
in process. The output is passed through RFI filter
FL8 and applied to blocking capacitor C39, which
couples the modulating signal to Amplifier V18. The
output of Amplifier V18 is amplified again in V19 and
passed to the plates of Rectifier V20. A stabilization
feedback circuit connects the plate of Amplifier V19
and cathode of Amplifier V18, with resistor R99
installed in the circuit for frequency compensation.
C55 ac couples the plate of V19 to the cathode of V18.

4-82. Rectifier V20 is connected in a balanced-bridge
detector circuit consisting of twin-tricde V21, PER-
CENT MODULATION meter M2, and associated cir-
cuitry. With no modulating signal applied tothe circuit,
the steady-state dc potential at the plate of Amplifier
V19 is coupled to the grids of V21A and V21B. Inthis
condition, equal current flows on both sides of the
bridge, andthe PERCENT MODULATION meter reads
zero. ZERO potentiometer R106 is a front-panel ad-
justment to compensate for variations in tube and com-
ponent values. Whena modulation mode of operation is
in progress, the peak value of the rectified modulating
signal is applied to the grid of V21B. The bridge is
unbalanced accordingly, and produces an indication
onthe PERCENT MODULATION meter that isindirect
progortion to the amplitude of the modulating signal.
Triode V21A is unaffected during the detection cycle,
since the modulating signal is filtered by resistors
R100, R101. and capacitor C58,

4-63. POWER SUPPLY SECTION.

4-64. Four series-regulated power supplies are con-
tained in the power supply section. The power sup-
plies provide +225, -6.3, -165, and +25 volisdc to the
Model 608 Signal Generators. The four supplies are
connected toa common input source through ON switch
83. A slide switch located on the rear panel of the in-
strument sets the generators for use with either a
115-Vac or 230-Vac power source, with AC LINE
fuse F1 connected between the power supplies and
source as a protective device. The supplies are illus-
trated in Figure 7-5 and are described in the follow-
ing paragraphs.

4-65. THE +225 VOLT SUPPLY. Input ac voltage to
the +225-volt supply is received across transformer
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T1l. The secondary contains bridge rectifier CR8
through CR11 and filter capacitor C40. The supply is
series regulated through triodes Vi3A, V13B, and
V16B, with the output connected to the load through
front-panel mounted DC 0, 25 AMP fuse F3. The -165
Volt Power Supply output is used as reference, being
applied through a voltage divider consisting of resis-
tors R70 through R72. Any change inthe load is sensed
across +225 Volts Adj potentiometer and appliedtothe
control grid of Comparison Amplifier V12. The plate
of amplifier V12 controls the conduction level of the
series regulators, and holds the output voltage con-
stant. The +225 volt supply is used to reference the
+25 volt supply discussed in paragraph 4-69.

4-66. THE -6.3 VOLT SUPPLY. Input ac voliage to
the -6.3-volt supply is also received across trans-
former T1. Rectification and filtering occur across
bridge rectifier CR16 through CR1% and capacitors
C'75. Transistor Q1 operates as a comparison ampli-
fier and series regulator, with the base circuit ref-
erenced by -7.5 Vdc developed from the -165 Vde
supply across resistor R260 and Zener diode CR20.
The output voltage of 7.2 Vdc is applied to RFI Filter
FL4 where 0.9 Vdc is dropped. The -6.3 volts is
then used as a filament supply for RF Oscillator V6,
Buffer Amplifier V22, and Power Amplifier V8. Fila-
ment voltage for the remaining tubes in the instrument
is provided by a separate secondary winding of trans-
former T1. The latter winding also supplies voltage
to a light behind the MEGACYCLES dial, and to the
AC POWER light located on the front panel. Both
lamps are lighted when switch S3 is in the ON position.

4-67. THE -165 VOLT SUPPLY. Input ac voltage to
the -165volt supply is received across transformer T1,
and rectified by diodes CR12 through CR15. Triode
V16A is the series regulator, with the grid controlled
by the plate of Comparison Amplifier V14 whose cathode
is referenced by gas tube V15. The voliage level is
controlled -165 Volts Adj potentiometer R80, with the
output applied to the load and to the +225 and -6.3 volt
supplies for reference.

4-68. THE +25 VOLT SUPPLY. Components of the
+25 volt gupply are located on the Modulator and ALC
Board, which also contains a portion of the Amplitude
Modulation Section circuits discussed in paragraph
4-37. Acpower tothe supplyis received across trans-
former T2, and rectified by diodes CR29 and CR30.
Transistor Q11 is the series regulator, with the con-
duction level being control by Amplifier Ql10. The
supply is referenced by +225 Vdc received across
resistor R239.



Section V

SECTION V
MAINTENANCE

5-1. INTRODUCTION.

5-2. This section contains inspection requirements,
performance and test procedures, troubleshooting
techniques, and repair instructions for the Model 608E
and 608F Signal Generators. Generally, maintenance
procedures for both instruments are identical and will
be presented inone set of instructions, Where differ-
ences oceur, separate instructions for each instrument
will be included. The test equipment required for
maintenance is listed in Table 5-1. Test instruments
other thanthose listed may be used if the performance
equals or exceeds the minimum specification listed.
Two test instruments must be fabricated; these include
a2 100-ohm termination and loop antenna, which are
illustrated in Figure 5-1.

5-3. PERIODIC INSPECTION.

5-4. CLEANING.

5-5. If the equipment has been subjected to unusual
conditions (excessive moisture, dust, heat, vibration,
ete.) it is suggested that the instswuent we removed
from the cabinet and inspected for dirt or moisture
accurmnulation, loosened components, or any possible
sign of damage. Forced air under medium pressure
is recommended for dusting and drying, although care
must be taken not to vary the settings of the internal-
adjustment potentiometers and capacitors during the
process.

5-6. LUBRICATION.

5~7. The signal generators arethoroughly lubricated
at the factory. Full-shielded ball bearings are used
in many applications and require no subsequent atten-
tion. Ball bearings that are not fully shielded require
only light machine oil. After prolonged use of the in-
strument, lubricated points should be checked for
excessive dust accumulation or drying of lubricant.

5-8. This maintenance is particularly important
when the instrument is operated continuously or for
geveral hours daily. Calibration accuracy and in-
strument dependability can be maintained only by
proper lubrication of the two worm gears in the tun-
ing mechanism. Other rubbing surfaces and sleeve

bearings, including the small pulleysused in the atten-
uator drive system, should be lubricated quarterly
with a light slideway oil such as Shell Tonna G. 1In
all cases avoid over lubrication. The points to be
lubricated are listed in Table 5-2 and illustrated in
Figure 5-2.

5-9. PERFORMANCE TESTS.

5-10. PURPOSE.

5-11. The following paragraphs check performance
of the signal generators during incoming inspection
tests, periodic instrument evaluation, troubieshooting,
and during equipment calibration periods. The tests
can be performed without access to the interior of the
instrurnents. The specifications listed in Table 1-1
are the performance standards. Unless otherwise
specified in the test procedures, the following controls
are set to the indicated position for each test:

MODULATION switch . . . . . .. ... .. CW
Cursor knob . . . .
FINE FREQ control . Aligned with panel marker
XTAL CALswiteh . . . ... ... ... . OFF

Aligned with panel marker

5-12, FREQUENCY ACCURACY AND
RESETTABILITY TEST.

a. Connect signal generator intest setup illustrated
in Figure 5-3.

b. Set FREQUENCY RANGE switch to range A.

¢. Adjust FREQ OUTPUT and attenuator controls
to obtain proper triggering of electronic counter.

d. Adjust frequency control tothe low end, approxi-
mate center and high end of range A; record MEGA-
CYCLES dial setting and electronic counter indication
at each position. Electronic counter should indicate
within +1% of MEGACYCLES dial setting,.

e. Retune frequency control to each MEGACYCLES
dial setting recorded in step d. Electronic counter
should indicate within +0. 1% of indication recorded in
step d.

f. Repeat steps d. and e. for FREQUENCY RANGE
B through E.

5-1



Section V

Model 608E/F

Table 5-1. Test Equipment Required for Maintenance

Instrument

Critical Specifications

Recommended Madel

Electronic Counter

Frequency Range: 10 MHz to 445 MHz
Accuracy: +0.005%

HP 5245L with 5253B
plug-in unit

Power Meter Range: 10 uW to 10 mW HP 432A
Accuracy: =5% of full scale
Thermistor Mount Frequency Range: 10 to 480 MHz HP 478A
SWR: 1.6 max
Coaxial Attenuator Attenuvation: 10 dB HP 84G1A
Coaxial Attenuator Attenvation: 20 dB HP 8492A
Oscillator Frequency Range: 20 Hz to 30 kHz HP 200CD
Envelope Distortion: 0.2% max
Output: 1V rms
Output Impedance: 6002
VTVM Voltage Range: 0.1 mV to 300V HP 400E
Decibel Range: -72 to +52 dB
Frequency Range: 20 Hz to 6 MHz
Distortion Analyzer Range: 5 Hz to 600 kHz HP 334A

Accuracy: 3%

Deviation Meter

Frequency Range: 50 to 150 MHz

Measurements Corp.

Accuracy: 3% Mode) 140
Deviation Range: 0 to 5 kHz
Power Supply -2 to -32 V variable HP 6217A

Oscilloscope Vertical Bandwidth: 5 MHz HP 140A with 1402A and
Vertical Sensitivity: 5 mV/cm 1420A plug-in units

Adapter None UG-201A/U

Crystal Detector Frequency Range: 10 MHz to 12.4 GHz HP 423A

VSWR: 1.2 max

Deviation from Square Law: 0.5 dB
over a range of at least 30 dB

Input Impedance: 509

Impedance Output: 15KQ, 10pf

Dummy Load

Resistance: 1009 +10%
Wattage: 1/2 W

See Figure 5-2

Pulse Generator

Pulse Width: 10usec

Pulse Ampiitude: 10 v peak into 2KQ
Pulge Rise and Decay: 0.02 usec max
Repetition Rate: 50 to 5000 pps

HP 214A

Loop Antenna

Special

See Figure 5-1

Spectrum Analyzer

Freq: 400 MHz
Sensitivity: 1 V. Absolute calibration

HP 140S with 8554L and 8552A
Plug-Ins.
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Table 5-1.

Test Equipment Required for Maintenance (Cont, )

Instrument Critical Specifications Recommended Model

DC Ammeter Range: 15 to 30 mA HP 428B
Accuracy: +5%

SWR Meter Sensitivity: at least uv full scale HP 415E
Attenuator Range: 40 dB
Attenuator Accuracy: 0.1 dB

Double Balanced Mixer Frequency Range: 10 to 480 MHz HP 10514A

Frequency Comb Frequency Range: 10 to 480 MHz2 HP 8406A

Generator Comb Frequency: 1 MHz

Filter Cutoff Frequency: 100 kHz

Frequency Meter/ Discriminator Output: 100 kHz/V HP 5210A /10531 A

Filter Kit Disc. Out Accuracy: Better than 1%
Internal Filter: 10 kHz, low pass
Oscilloscope Bandwidth: 0 to 20 MHz HP 140 with 1406A plug-in unit

Vert Sensitivity: 50 pV/Am

LAB Dual Range,
DC Power Supply

Qutput: © to 20 Vdc

HP 6204B

Electronic Counter

Resolution: 5 digits

Function:
Input Impedance:

Frequency to > 350 MHz

50 ohms

HP 5246L with 5252A
plug-in unit

Synchronizer

Compatible with the 608F

HP 8708A

LOOP ANTENNA

6 IN.

FEMALE BNC

INSULATED 16-GUABE CONNECTOR
COPPER WIRE
100- OHM LOAD
(00 OHM ¢ (0%
172 WATT
UG-1094 /U
FEMALE B8NC
CONNECTOR
Figure 5-1. Fabricated Test Equipment
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Table 5-2.

Lubrication Chart

Model 608E/F

Lubrication Point (see Figure 5-2)

Lubricant

Oscillator and amplifier worm gears

"Molykote (type Z)"

5-4

AMPL TRIMMER stop mechanism Light machine oil
AMPL TRIMMER toggle nut Light machine oil
AMPL TRIMMER drive link Light machine oil
Amplifier worm drive shaft Light machine oil
RF Amplifier sliding coupler Light machine oil
Attenuator pulleys Light machine oil
Attenuator drive shaft bearing (front) Light machine oil
Attenuator drive shaft bearing (rear) Light machine oil
FREQ. MEGACYCLES RF AMP RF AMP
ORIVE DIAL HUB SLIDING CAPACITOR
COUPLER DRIVE SHAFT
FREQ. RF 0SC. AMP TRIMMER
STOP CAPACITOR DRIVE LINK
GEAR ORIVE SHAFT

AMP
FINE TRIMMER
FREQ. STOP
ADJUST, MECHANISM
0ScC.
AMP WORM
TRIMMER DRIVE

AMP
TRIMMER
TOGGLE NUT

AMP
WORM
DRIVE SHAFT

AMP
WORM
DRIVE

Figure 5-2. Lubrication Points, RF Tuner Drive Mechanism




BOBE/F
SIGNAL 5248L
GENERATOR ELECTRONIC COUNTER

wF INFUT
QUTRUY [

yi
52538 FREQUENCY _/
CONVERTER PLUG-IN

Figure 5-3. Frequency Accuracy and
Resettability Test Setup

5-13. CALIBRATOR ACCURACY TEST.

a. Connect signal generator intest setup illustrated
in Figure 5-3.

b. Set FREQUENCY RANGE switch to range E.

¢. Set XTAL CAL switch to 5 MC position.

d. PlugheadsetintoXTAL CALOQUTPUT connector.

e. Adjust Model B08E frequency control for MEGA-
CYCLES dial reading of 480 MHz, or Model 608F for
MEGACYCLES dial reading of 455 MHz,

f. Adjust RF OUTPUT and attenuator controls for
proper triggering of electronic counter.

g. Readjust {irequency control for 2zero beat in
headset. Adjust XTAL CAL GAIN control as required.

h. Electronic counter should indicate within +0. 01%
(+48 kHz) of 480 MHz in Model 608E, or +0.01% (+45.5
kHz) of 455 MHz in Model 608F at zero beatin headset.

i. Set XTAL CAL switch to 1 MC position.
k. Adjust frequency control on Model 608E or 608F

for MEGACYCLES dial reading of 270 MHz at zero
beat in headset.

1. Repeatsteps 1. and g. Electronic counter should
indicate within +0, 01% (+27 kHz) of 270 MHz.

5-14. FREQUENCY DRIFT TEST.

a. Connect signal generator in test setup illus-
trated in Figure 5-3.

b. Set FREQUENCY RANGE switch to range A.

¢. Adjust frequency control for a MEGACYCLES
dial reading of 15 MHz.

d. Adjust RFOUTPUT and attenuator controls for
proper triggering of electronic counter. Allow signal
generator to stabilize, i.e., for one hour after turn on
and =25 minutes after a frequency change.

e. Record electronic counter indication.

f. Wait 10 minutes and again record electronic
counter indication. Frequency should be within
+0.005% (+750 Hz) oftheindication recorded in step e.

g. Repeat steps e. and {. for the following FRE-
QUENCY RANGE and MEGACYCLES dial settings.
Allow the signal generator to stabilize for 25 minutes
after changing the frequency before making the fre-
quency drift measurement.

FREQ RANGE FREQ. DRIFT
B 30 MHz +1.50 kHz
c 75 MHz +3.75 kHz
D 150 MHz +1. 50 kHz
E 340 MHz +17.00 kHz

5-15. RESIDUAL FM TEST.

a. Connect signal generator intest setup illustrated
in Figure 5-4.

b. Set FREQUENCY RANGE switch to range A.

c. Adjust frequency control for MEGACYCLES
dial reading of 10 MHz.

d. Adjust RF OUTPUT and AMPL TRIMMER con-
trols for a +7 dBm (ATTENUATOR CALIBRATED)
indication on RF OUTPUT meter.

e. Adjust attenuator control for output setting of
0 dBm.

f. Readjust frequency control for a 50 kHz indica-
tion on frequency meter on the 100 kHz range.
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SIGNAL GENERATOR

O

O

g€. Measure peak-to-peak amplitude of signal dis-
Measurement should not ex-
ceed 100 uV peak-to-peak (10 Hz peak-to-peak max-

played on oscilloscape.

10514 A
ar MIXER
OUTPUT
L ]
L X R
Ty
84064
FREQUENCY

COMB GENERATOR

MoD

imum deviation).

Figure 5-4.

Residual and Incidental FM Test Setup

5210A
FREQUENCY METER

LOW N
PASS r
FILTER

ouT
p

Model 608E/F

(40A /14064
OSCILLOSCOPE

O INPUT @

h. Repeat steps d. through f. at the FREQUENCY
RANGE and MEGACYCLES dial settings listed with
applicable oscilloscope indications in the following

chart,

OSCILLOSCOPE INDICATION
FREQ. RANGE FREQ. RESIDUAL FM MAXIMUM DEV
B 30 MHz 300 pV pk-pk 30 Hz pk-pk
c 70 MHz2 700 uV pk-pk 70 Hz pk-pk
D 150 MHz 1.5 mV pk-pk 150 Hz pk-pk
E 300 MHz 3 mV pk-pk 300 Hz pk-pk
E 400 MHz 4 mV pk-pk 400 Hz pk-pk
E 420 MHz 4,2 mV pk-pk 420 Hz pk-pk
E 450 MHz (608E) 4.5 mV pk-pk 450 Hz pk-pk
E 455 MHz (608F) 4,55 mV pk-pk 455 Hz pk-pk
E 480 MHz (608E) 4.8 mV pk-pk 480 Hz pk-pk
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5-16. INCIDENTAL FM TEST.

a. Connect signal generator intest setup illustrated
in Figure 5-4.

b. Set FREQUENCY RANGE switch to range A.

¢. Adjust frequency control for MEGACYCLES
dial setting of 10 MHz.

d. Adjust RF OUTPUT and AMPL TRIMMER con-
trols for a +7 dBm (ATTENUATOR CALIBRATED)
indication on RF OUTPUT meter.

e. Set MODULATION switch to INT 1000 ~
tion.

posi-

f. Adjust MODULATION control for a 50% indica-
tion on PERCENT MODULATION meter,

g. Adjust aftenuator control for output of 0 dBm.

h. Readjust frequency control for a 50 kHz indica-
tion on frequency meter on 100 kHz range.

i. Measure peak-to-peak amplitude of signal dis-
played on oscilloscope. Measurement should not ex-
ceed 2.0 mV peak-to-peak (200 Hz peak-to-peak
maximum deviation).

j. Repeat steps h. and i. =t the FREQUENCY
RANGE and MEGACYCLES dial settings listed with
applicable oscilloscope indications in the following
chart.

5-17. MAXIMUM RF OUTPUT TEST.

a, Connect signal generator intest setup illustrated
in Figure 5-5.

b. Set FREQUENCY RANGE switch to range A.

¢. Adjust RF OUTPUT control to the full clockwise

position.

d. Adjust attenuator control to the full clockwise

position.
608E/F
SIGNAL
GENERATOR 4328
POWER
O O METER
1.3 THERMISTOR
QUTAUT MOUNY
! *
8491Aa
10-0B
ATTENUATOR
478A
I: THERMISTOR
[ MOUNT
Figure 5-5. RF Output Test Setup

OSCILLOSCOPE INDICATION

FREQ. RANGE FREQ INCIDENTAL FM MAXIMUM DEV
B 30 MHz 8 mV pk-pk 600 Hz pk-pk
C 70 MHz 14 mV pk-pk 1400 Hz pk-pk
D 150 MHz 20 mV pk-pk 2000 Hz pk-pk
E 300 MHz 20 mV pk-pk 2000 Hz pk-pk
E 400 MHz 20 mV pk-pk 2000 Hz pk-pk
E 420 MHz 20 mV pk-pk 2000 Hz pk-pk
E 450 MHz (608E) 20 mV pk-pk 2000 Hz pk-pk
E 455 MHz (608 F) 20 mV pk-pk 2000 Hz pk-pk
E 480 MHz (608E) 20 mV pk-pk 2000 Hz pk-pk
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€. Rotate frequency control through entire limits
of range A. Depress and tune AMPL TRIMMER con-
trol when necessary during tuning cycle to keep the
rf output peaked.

f. Observe power meter for minimum output dur-
ing tuning cycle. Indication should be 2 minimun, of
+3 dBm over the range for the 608E, and -3 dBm
across the range for the 608F.

g. Repeat steps e. and f. for frequency ranges B
through E.

5-18. FREQUENCY RESPONSE AND LEVELING
TEST.

a. Connect signal generator intest setup illustrated
in Figure 5-5.

b. Set FREQUENCY RANGE switch to range D.

c. Adjust frequency control for a MEGACYCLES
dial reading near center of frequency range D.

d. Adjust attenuator control for a dial reading of
+7 dBm.

e. Adjust RF OUTPUT control approximately one-
quarter turn from counter-clockwise stop.

f. Adjust AMPL TRIMMER control-knob arrow to
eight-o'clock position and tupe (Wichual Iepressing)
slowly clockwise. RF OUTPUT meter needle should
follow right and kick back suddenly. Stop tuning
AMPL TRIMMER control when needle kicks.

g. Adjust RF OUTPUT control for an RF OUTPUT
meter indication of +7 dBm (ATTENUATOR CALI-
BRATED).

h. Vary Frequency Control a few megacycles etther
side of MEGACYCLES dial setting made in step c.
If RF OUTPUT meter needle does not lock on +7 dBm,
slowly readjust RF OUTPUT and AMPL TRIMMER
controls until needle remains at +7 dBm position.

i. Vary frequency control across frequencyrange
D. Peak-to-peak power meter variation should be
less than z1 dBm over range and RF OUTPUT meter
needle showd remain at +7 dBm position.

j. Repeatstepsec.throughi. for frequencyranges A
through C and range E. The AMPLIFIER TRIMMER
adjustment for leveling on bands A through D typi-
callyistheinitial setting of AMPL TRIMMER plus one
readjustment. Band E is typically the initial setting
plus up to three readjustments.

5-19. RF OUTPUT ACCURACY TEST.

a. Connect signal generator in test setup illus-
trated in Figure 5-5 omitting 8491 A 10-DB Attenuator.

5-8
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b. Set FREQUENCY RANGE switch to range C.

c. Adjust frequency control for MEGACYCLES dial
reading of 70 MHz.,

d. Depressandadjust AMPL TRIMMER control for
maximurn indication RF OUTPUT meter.

e. Adjust RF OUTPUT control for +7dBm (ATTEN-
UATOR CALIBRATED) indication on RF OUTPUT
meter,

f. Setattenuator control o 0 dBm position. Power
meter should indicate 0 dBm +1 dB.

5-20. UNCALIBRATED RF OUTPUT TEST.

a. Connect signal generator intest setup illustrated
in Figure 5-6.

b. Model 608E should provide indication of -1.8
dBm minimum on power meter. Model 608F should
provide power meter indications as foliows:

10 to 215 MNz: -1.8 to +7.0 dBm

215 to 400 MHz: +2.0 to +6.0 dBm
400 to 450 MHz: +1.0to +5.0 dBm

608E/f
SIGNAL GENERATOR

432A
O O POWER METER

UNCAL

RF THERMISTOR
ouTPLY MOUNT

A

4784
TH% RMISTOR

LMO NT

Figure 5-6. Uncalibrated RF Output
Test Setup

5-21, EXTERNAL SINE-WAVE MODULATION
AND MODULATION METER TEST.

a. Connect signal generator intest setup illustrated
in Figure 5-7,
b. Set FREQUENCY RANGE switch to range A.

c. Adjust frequency control for MEGACYCLES
dial reading of 15 MHz,

d. Adjustoscilloscope gain for envelope amplitude
of 5 cm peak-to-peak.

e. Set MODULATION switch to EXT AM position.



200C0 400&
OSCILLATOR VTVM
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S8OBE/F
SIGNAL GENERATOR

o O

140A
OSCILLOSCOPE

18024

DUAL-
ouigur TRACE
AM/PULSE INPUT AMPL

MOD INPUT

UG-2744/U~1 100-0HM LOAD

Figure 5-7. External Sine-Wave Modulation
and Medulation Meter Test Setup

f. Adjust oscillator for a 2-kHz, 1-volt rms output
as observed on VIVM.

g. Adjust MODULATION control maximum clock-
wige. PERCENT MODULATION meter should indicate
95% modulation.

h. Adjust MODULATION control for 90% modula-
tion indication on PERCENT MODULATION meter.

i. Measure peak-to-peak amplitude {in centimeters)
of modulation envelope from uppermost peak to upper-
most trough. Amplitude should be 4.5+0.5 cm (90
+10% modulation),

j. Repeatstepsh. andi.totestthe following modu-
lation percentages:

Eqguivalent

Percent Moedulation Modulation

Meter Amplitude Percentage
(%) {cm) (%)
80 4.0+0.25 80 +5
70 3.5+0.25 70 +5
60 3.0+0.25 60 +5
50 2.5+0.25 50 + 5
40 2.0z0,25 40 + 5
30 1.5+£0.25 30«5
20 1.0 £0.25 20+ 5
10 0.5+0.25 10+5

5-22. INTERNAL MODULATION TEST.

a. Set FREQUENCY RANGE switch and frequency
control to any desired position.

b. Adjustthe RFOUTPUT control for ATTENUATOR
CALIBRATED condition.

c. Adjust Attenvator control for 0 dBm.

d. Set MODULATION switchtoINT 1000 v position.

e. Adjust MODULATION control clockwise and
PERCENT MODULATION meter should indicate atleast
95% modulation.

f. Adjust MODULATION controlto maximum coun-
ter-clockwise position. PERCENT MODULATION
meter should indicate 0%.

g. Set MODULATION switch to INT 400 « position.

h. Repeat steps e and f£.

5-23. ENVELOPE DISTORTION TEST,

a. Connect signal generator in test setup illustrated
in Pigure 5-8.

b. Set FREQUENCY RANGE switch to range C and
adjust frequency control for a MEGACYCLES dial
reading of 70 MHz.

c. Set MODULATION switch to CW position.

d. Adjust RF OUTPUT control for indication on RF
QUTPUT meter.

e. Depress and tune AMPL TRIMMER control for
peak indication on RF OUTPUT meter.

f. Readjust RF OUTPUT control for +7 dBm (AT-
TENUATOR CALIBRATED) indication on RF OUTPUT
meter,

g. Adjust oscillator for a 10 kHz, 1 V rms, output.
h. Set MODULATION switch to AM position.

i. Adjust MODULATION control for 30% modula-
tion indication on PERCENT MODULATION meter.

j. Measure distortion using 334A Distortion Ana-
lyzer. Distortion should be <2%,

k. Adjust MODULATION control for 70% modula-
tion and measure distortion at desired frequencies.
Distortion should be <5%.
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808E/F

SIGNAL GENERATOR

Mogel 608E/F

200CD
OSCILLATOR

O

AM PULSE
MO0

O

334A
DISTORTION ANALYZER

)i\

RF
INPUT OUTPUT INPUT
¢
423A
CRYSTAL
DETECTOR
Figure 5-8. Envelope Distortion Test Setup

5-24. EXTERNAL PULSE MODULATION AND
RESIDUAL LEVEL TEST.

a. Connect signal generator intest setup illustrated
in Figure 5-9, ’

b. Set FREQUENCY RANGE switch to range C.

¢. Adjust frequency control for a MEGACYCLES
dial reading of 44 MHz.

d. Set MODULATION switch to PULSE SET RF
LEVEL position.

e. Adjust RF OUTPUT control for indication on RF
OUTPUT meter.

f. Depressandadjust AMPL TRIMMER control for
peak indication on RF OUTPUT meter.

f 40A
OSCILLOSCOPE
(308
YRIG 1
INBYT
O T 100—-0HM
14024 o-on
DUAL-TRACE ——
AMPLIFIER G0BE/F UG _2744/U
SIGNAL GENERATOR
214A
PULSE
GENERATOR
O suLst . 423A,0PT. 02
b QUTAUT QUTPUT CRYSTAL
AN/,
ol ¥8Gy aob nrer L1 DETECTOR
UG - 201A/U

Figure 5-9. Pulse Modulation Test Setup
5-10

g. Readjust RF OUTPUT control for a +7 dBm
(ATTENUATOR CALIBRATED) indicationonRF QUT-
PUT meter.

h. Adjust attemzator control for output indication of
+7 dBm.

i. Set MODULATION switch to PULSE position,

j. Adjust pulse generator for 10-volts positive
output, 10 us wide.

k. Oscilloscope should indicate a combined pulse
rise and decay time of 4 psec maximum and a pulse
width of 10 +1.5 usec.

1. Set FREQUENCY RANGE switch to range E.

m. Adjust frequency control for MEGACYCLES dial
setting of 220 MHz.

n. Repeat steps 4. through k.

o. Connect signal generator intest setup illustrated
in Figure 5-5 omitting 10-dB attenuator.

p- Repeat steps d. through h.

q. Set MODULATION switch to PULSE position.
Power meter should indicate -13 dB minimum.

5-25. RF LEAKAGE TEST.

a. Connect gignal generator intest setup illustrated
in Figure 5-10.

b. Set FREQUENCY RANGE switch to range E.

¢. Adjust frequency control for MEGACYCLES dial
reading of 400 MHz.



608 €/F

oo

1405/8534L/85524
—
AF

O T

oUTPUT ANT

I

Figure 5-10. RF Leakage Test Setup

d, Set MODULATION switch to CW position.

e. Adjust RF output control for ATTENUATOR
CALIBRATED condition.

f. Adjust Attenuator control for 1 2V output.

g. Adjust spectrum analyzer for reference of
1uV.

h., Disconnect the cable from signal generator
RF OQUTPUT connector. Set ATTEN to 0.1 uV.

i. Connect loop antenna (see Figure 5-1) to cable.

j. Probe with loop antenna over entire signal
generator cabinet area. The spectrum analyzer
indication should not exceed 1 uV.

608E/F
SIGNAL GENERATOR

o O

HARRISON
62048
POWER SUPPLY FREQ
CONTROL RE
INPUT OuTPUT

? 1 |
) §

5-26. FREQUENCY CONTROL INPUT TEST
{MODEL 608F ONLY).

a. Connect signal generator in test setup illus-
trated in Figure 5-11.

b. Set FREQUENCY RANGE switch to range A.

c. Adjust frequency control for MEGACYCLES
dial reading of 10 MHz.

d. Connect power supply and adjust for -2 Vdc at
FREQ CONTROL INPUT. NOTE frequency counter
reading.

e. Adjust power supply for -32 Vde at FREQ
CONTROL INPUT. The frequency counter should
indicate a frequency change of more than 0,2%, or
20 kHz,

f. Set frequency to high end of range A, 21 MHz.

g. Return power supply voltage to -2 Vdc at the
FREQ CONTROL INPUT. The frequency counter
should indicate a frequency change of mare than 1%,
or 210 kHaz.

h. Repeat this test on other bands of interest.

52481 /5242A
FREQUENCY COUNTER

INPUT

Figure 5-11. Frequency Control Input Test Setup
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5-27. FREQUENCY ANALOG OQUTPUT TEST
(MODEL 608F ONLY).

a. Connect ohmmeter to FREQ ANALOG OUTPUT
jack on signal generator.

b. Rotate frequency control for a MEGACYCLES
dial reading at the extreme lowend. Ohmmeter should
indicate between 2500 and 3500 ohms.

¢. Rotate frequency control for a MEGACYCLES
dial reading at the extreme high end. Ohmmeter
should indicate zero ohms.

5-28. SYNCHRONIZATION TEST WITH MODEL
8708A SYNCHRONIZER (MODEL 608F).

a. Connect signal generator intest setup illustrated
in Figure 5-12.

b. Set 608F and 8708A controls as follows:

608 F
FREQUENCYRANGE . . .. . . . A
FREQUENCY . high end of band
MODULATION switch , . . . .. CW

8708A
FREQRANGE . . . . . . .. .. . A
FREQ TUNING . N centered
MODULATION , . . ., .. ... CW

608F

SIGNAL GENERATOR

FREQ UNCAL FREQUEANCY

87084
SYNCHRONI(ZER

Model 608E/F

c¢. The 8708A meter will stop searching, indicating
that phase lock is established.

d. Slowly tune 608F across band A. The 8708A
meter pointer will move to left, indicating that the
FREQ CONTROL OUTPUT voltage is changing to
maintain phase lock. When end-of-lock range is
reached, the 8708A meter pointer will jump to right
indicatingphase-lock is re-established on the next lock
point. Or the oscilloscope, the de level will shift to
approximately +3, 0 V whenthe frequency is increased,
and approximately -1.0 V when the frequency is
decreased. The oscilloscope trace should not jump
outside the the +3V and -1V limits (this indicates
weak locking due to either 808F or the 8708A).

e. Repeat steps ¢. andd. for frequency ranges B
through E.

5-29. ADJUSTMENT.

5-30. The following procedures list the internal adjust-
ments necessary for proper operation of the signal
generator. The test equipment required to perform
the adjustments are contained in Table 5-1.

WARNING

Performance of the following routines re-
quire that the dust cover be removed from
the signal generator. Lethal voltages exist
within the unit. Exercise extreme caution
when performing the procedures.

140A/1420A/1402A
OSCILLOSCOPE

CONTROL RF ANALOG

REF  RF
INFUT  QUTPUT  OUTPUT gnso INPUT  DEV

CONTROL ANALQG
UT o —— MONITOR OUTPUT INPUT INPUT

FREQ FREQ

il 7

! ! ‘I'L ok

J/

i,

Figure 5-12. Synchronization Test Setup
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5-31. POWER SUPPLY VOLTAGE
ADJUSTMENTS,

§-32. There are four adjustable dc operatingvoltages:

-1865, +225, +25, and -6.3 volts. Adjustthesevoltages
only if proven by accurate measurement to be outside
the tolerances specified belaw and only if voltage error
is not caused by excessive current drawn through the
regulator or by inadequate voltage supplied to the reg-
ulator from the power supply rectifiers.

5-33. Because of the interdependence of these power
supplies, the -165 volt regulator mustbe set first, the
+225 volt regulator second, and the +25 and -6. 3 volt
regulators last. After adjusting any of these regu-
lators, checkthe output voltage of each other regulator
to be sure it is still within specified tolerances.

a, Connect an adjustable transformer to control
line voltage applied to the signal generator.

b. Set signal generator controls as follows:

MODULATION control . . Max, ¢CwW
RFOUTPUT . . . ... ... . . mMmax. ccw
FINE FREQ centered
Frequency . . . . . . . high end stop
AMPLTRIMMER ., . . . . . . . . max. cw
MODULATION selector . . . . ... . CW
Attenuator , . . . . ., . .. . . max. cw
Power switch . . . . .. ... ... ON
XTALCAL ., . ......... .. OFF

c. Adjust line voltage transformer to deliver 115
{or 230) volts. Be sure 115/230 volt switch is set
correctly.

d. Measure, and if necessary, adjust the following
voltages:

Adjustment
Voltage (Figure 5-13)
-165 + 5 R80
+225 + 5 R71
+25 +1 Replace CR28 if necessary
-1.2+£0.3 Replace CR20 if necessary

5-34. MODULATION METER ADJUSTMENT.

5-35. MECHANICAL ZERO. Adjust mechanical zero
as follows:

a. Set MODULATION selector to CW,

b. Connect shortinglead across PERCENT MODU-
LATION meter terminals.

M2 CALIB. -165 VOLT ADdJ. +225 I\RI(7):.T ADJ.

RI04 R8O

Figure 5-13. Location of Prwer Suprly nnd
Moduiation Meter Adjustments

c. Adjust mechanical zero-adjust Screw clockwise
unti) pointer is at left of meter zero and moving towards
meter Zzero; stop adjustment when meter needle is
exactly at zero. If needle overshoots, repeat ad-
justment.

d. Carefully adjust mechanical zero-adjust screw
a few degrees to free screw from meter suspension.
If pointer moves off zero, repeat step c.

e. Remove shorting lead from meter terminals.

5-36, ELECTRICAL ZERO. Adjust electrical zero
as follows:

a. Adjust R106 (front-panel ZERO adjustment) fully
clockwise. PERCENT MODULATION meter should
indicate at least 30% modulation.

b. Adjust line voltage from 102 to 128 (or 204 to
256) volts. PERCENT MODULATION meter indication
should not change more than +10% of full scale.
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¢. Adjust line voltage to 115 (or 230) volts. Adjust
R106 for zero indication on PERCENT MODULATION
meter.

5-37. CALIBRATION OF PERCENT MODULATION
METER.

5-38. Recalibration of the PERCENT MODULATION
meter may be necessary following a repair of the
modulation measuring circuits (VI8-V21) or after
replacement of the meter itself,

NOTE
Be sure the mechanical and electrical
zero is adjusted properly; refex to
paragraph 5-34.

a. Connect 608E/F and oscilloscope as shown in
Figure 5-14.

b. Setthe MODUALTION selector to CW.

" FREQUENCYRANGE . ............ A band
MEGACYCLES dial ...... PN 10 MHz
MOD. SELECTOR . ... it v mvn s 1000
AMP. TRIMMER . . .Adjust for maximum output
RF QUTPUT. . .. ATTENUATOR CALIBRATED
MODULATION. . ... .v v cceenass Fully CCW

c. Set the 140/1420/1402 oscilloscope as follows:

VERT. SENS ............ 0.2 V/cm
HOR. SWEEPTIME ., .. ........ 0.2 ms/em
TRIGGER SOURCE ......... + INT or - INT

d. Adjust vertical position to place pattern at
center of screen,

e. Set MODULATION selector to 1000~. Adjust
608E/F Attenuator for a 4 cm pattern on screen.

5-39. ADJUSTMENTS.

4. Increase MODULATION control until sine wave
pattern appears on ascilloscope. Adjust trigger level
for stable pattern.

b. Increase MODULATION control until peak-to-
peak pattern is 6 cm high, as shown in Figure 5- 15.
Adjust R104 (METER CAL on rear panel) for a read-
ing of 50% on the PERCENT MODULATION meter.

¢. Increase MODULATION control until the peak-
to-peak pattern is 8 cm high. Adjust trigger level as
necessary to keep stable pattern. The PERCENT
MODULATION meter should read approximately 100%.

5-40, This check will determine if the modulation
meter circuitry (V18-V21) is frequency sensitive. It
will also check the relative output of the Modulation
Oscillator (V2).

5-14

Model 808E /F

608 E/F

140A/71420A/14024A
CSCILLOSCORE
ouThur O VERY
1 INBUT T

Figure 5-14. Modulation Meter Calibration
Test Setup

a. Return the MODULATION control to a meter
reading of 50%.

b, Turn the MOD. SELECTOR switch to 400,
Meter should read +5% of that obtained in step a.

5-41. AUTOMATIC OUTPUT LEVELING
ADJUSTMENT.

a, Connect dc voltmeter (50-volt range) to junction
of CR26-R235 (Figure 5-16) and ground.

b. Set RF OUTPUT control fully counterclockwise
and MODULATION selector to CW.

c. Adjust R204 (Figure 5-14) to point where de
voltmeter shows no further voltage increase with
adjustment of R204.

d. DC voltmeter should indicate greater than
30 volts.

e. Set MODULATION selector to 400 u, 1000 v,
and AM position; de voltmeter should indicate greater
than 30 volts at each switch position.

f. Set MODULATION selector to PULSE/SET RF
OUTPUT; voltmeter should indicate greater than
14 volts.

Figare 5-15. Pattern on 140 Oscilloscope
at 50% Modulation



CR26 — R235
JUNCTION

CALISRATION BALANCE

rR202 R204

MODULATION TRACKING
OSCILLATOR R209

R?

Figure 5-16. Location of Leveling and RF

Quiput Meter Adjustments

g. Set MODULATION selector to PULSE; volt-
meter should indicate greater than 25 volts,

h. Set RF OUTPUT control fully clockwise.

i. Set MODULATION selector to CW and PULSE/
SET RF OUTPUT positions; dc voltmeter should indi-
cate +0.3 to +1.0 volt dc at each switch position.

j. Set MODULATION selector to PULSE; volt-
meter should indicate greater than 20 volts.

5-42. RF OSCILLATOR ADJUSTMENT,.

a. Connect signal generator in test setup shown in
Figure 5-11 omitting Harrison Power Supply.

b. Set FREQUENCY RANGE switch to band A.

c. Center FINE FREQ and cursor controis,

d. Adjust frequency control for 21 MHz.

e. Check counter frequency indication; counter
should indicate 21 MHz 20.5% (+105 kHz). I not,
adjust capacitor C59 (Figure 5-17) for proper counter
indication.

f. Repeat steps b. throughe. for each of the
following frequencies, adjusting C59 for the best
compromise at the listed frequencies:

Band Frequency
B 43 MHz
C 95 MHz
D - 210 MHz
E 455 MHz

5-43. UNCALIBRATED RF OUTPUT, MINIMUM RF
OUTPUT, AND RF AMPLIFIER TRACKING
ADJUSTMENT,

a. Connect signal generator in test setup shown in
Figure 5-5, but delete 10-dB attenuator.

b. Set FREQUENCY RANGE switch to band A.

¢. Rotate frequency confrol through entire range
plus one-half turn at edges of band, while adjusting
AMPL TRIMMER for maximum RF output. Observe
Model 432A power meter for following indications:

UNCAL RF QUTPUT (608E): -1.8dBm minimum
RF OUTPUT (608E): 13 dBm minimum

UNCAL RF OUTPUT (608F): -1, 8dBm minimum
10-215 MHz
+2.0dBm minimum
215-400 MHz

+1.0dBm minimum
400-430 MHz

RF OUTPUT (608F): +10 dBm minimum.

NOTE

Although Model 608F is capable of well
inexcess of its published specification,
pralonged use at greater power levels
than +7 dBm should be avoided. How-
ever, it is usable for a short time to
make these adjustments.

d. AMPIL TRIMMER control should peak with at
least one-quarter turn adjustment at either end.

e. If necessary, the power amplifier tuning coils
can be adjusted to obtain the proper output at the RF
OUTPUT connector as follows:

Band A: Reposition 3 or 4 turns on coil.

Bands B through D: Reposition shorted turns on
coils.

Band E: Spread or compress coil loop.

i. Repeat steps bthroughd for bands B through E.
5-15
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FREQUENCY
AOQJUSTMENT

Figure 5-17. Location of RF Oscillator
Adjustment

5-44. RF OUTPUT METER ACCURACY
ADJUSTMENT.

5-45. MECHANICAL ZERO AND ELECTRICAL
ADJUSTMENT.

a. Adjust mechanical zero as follows:
b. Set MODULATION selector to CW,

c. Connect shorting leads across PERCENT
MODULATION meter.

d. Adjust mechanical zero-adjust screw clock-
wise until pointer js at left of meter zero and moving
towards meter zerpo. Stop adjustment when meter
needle is exactly on zero. If needle overshoots,
repeat adjustment.

e. To electrically calibrate meter, proceed as
follows:

f. Connect signal generator in test setup illus-
trated in Figure 5-5, omitting 10-dB attenuator.

g. Set MODULATION switch to CW position.

h. Set MODULATION control completely counter-
clockwige.

i. Set FREQUENCY RANGE switch to range C,
and adjust frequency control to center mark on
MEGACYCLES dial (approximately 75-80 MHz).

i. Adjust RF OUTPUT control for indication on
RF OUTPUT meter.

k. Depress and adjust AMPL TRIMMER control
for peak indication on RF OUTPUT meter.

5-16

Mode} BO8E /F

m. Readjust RF OUTPUT control for +7 dBm
(ATTENUATOR CALIBRATED) indication on RF
OUTPUT meter,

n. Adjust Attenuator control for output of
-1.0 dBm.

0. Adjust RF OUTPUT control for power meter
readings shown below. Calibrate the output meter by
adjusting R202 and R209 as indicated.

NOTE

In the Model 608F, the RF OUTPUT
meter is calibrated using full-scale
deflection when the power meter is
indicating +5 dBm. During normal
operation only half-scale (+7 dBm)
deflection is used, indicating the
maximum RF output capabilities of
the instrument,

POWER QUTPUT | OUTPUT METER | ADJUST see

{432A Rdg) dBm Rdg- dB Figure 5-16
+5.0 +13.0 R202 .7}~
-4,0 +4.0 R209
+5,0 +13.0 R202
-4.0 +4.0 R209
+2.0 9.8-10.2
-1.0 6.9-7.2

5-46. RF OUTPUT METER/ATTENUATOR FRE-
QUENCY RESPONSE AND AUTOMATIC
LEVEL OUTPUT ADJUSTMENT.

a. The {following steps will indicate if an adjust-
ment is necessary.

b. Connect signal generator in test setup as shown
in Figure 5-5, but delete the 10-dB attenuator.

c. Adjust AMPL TRIMMER for best tracking com-
promise over bands A through D.

d. Adjust RF OUTPUT control for ATTENUATOR
CALIBRATED {(+7 dBm) indication on mefer.

e. Vary frequency control over entire frequency
range of bands A through D, The RF OUTPUT meter
indication should remain constant within +1 dB over
entire range of bands A through D. There should be
no further adjustment of the AMPL TRIMMER neces-
sary, however one readjustment is acceptable (initial
setting plus one readjustment) per band.



f. Set FREQUENCY RANGE switch to band E.

g. Adjust frequency control to lower end of band,
and adjust AMPL TRIMMER for maximum RF output.

h, Adjust frequency control over lower half of
band E. Power meter indication should remain con-
stant within +1 dB over lower half of band E.

i. Adjust frequency control to middle of band E,
and adjust AMPL TRIMMER for maximum RF output.

j.  Adjust frequecy control over upper half of band
E and adjust AMPL TRIMMER for maximum output.
Power meter indication should remain constant
within +1 dB over upper half of band E.

k. Set attenuator and FREQUENCY RANGE as fol-
lows and aobserve power meter for proper indication:

NOTE

When checking attenuator on band E,
readjust AMPL TRIMMER for maxi-
mum RF output and then adjust RF
OUTPUT control for +7 dBm on RF
OUTPUT meter.

Attenuator Frequency Power

Setting dBm Range Band Output dBm
-1,0 C 0to -2.0
-1.0 A 0to -2.0
-1.0 B O0to -2.0
-1..0 D 0to -2.0
-1.0 E 0to -2.0
+7.0 E +6.0 to +8.0
+7.0 D +6.0 to +8.0
+7.0 C +6.0 to +8.0
+7.0 B +6.0 to +8.0
+7.0 A +6.0 to +8.0

m. If the power output ig not within the above speci-
fied limits, proceed as follows:

n. Setup RF OUTPUT meter adjustments as shown
in paragraph 5-45.

CAUTION

All readings are referenced to Band C.
There are several variables whichhave
to be taken into account. The amplifier
coils for bands A through D canbe moved
closer or further away from the atfenu-
ator probe pickup loop. In general, the
power level becomes more positive by
moving the coils closer to the atienu-
ator, and more negative by moving the
coils further away. THERE IS HIGH
VOLTAGE ON ALL AMPLIFIER
COILS, AND ON THE STATOR OF
TUNING CAPACITOR C17. MAKE
CERTAIN TEAT THERE IS SUFTFI-
CIENT CLEARANCE BETWEEN THE
COILS AND THE ATTENUATOR
PROBE PICKUP LOOP. Band E pre-
sents 2 different problem, The ampli-
fier coil is not adjustable, so the pro-
cedure calls for changing the bolometer
response to conform to other bands.

o. Check band C and adjust if necessary to bring
into specifications.

p. Check E band. If power output is not within
specifications, adjust either coil L17 or resistor RGO
(see Figures 5-18 and 5-19). After adjusting either
L17 or R60, always repeat RF OUTPUT meter ad-
justments, as in paragraph 5-44,

CAUTION

Some 608E/F instruments may have a
large blob of solder on the pigtail lead
of R60. This was done at the factory to
lessen the effects of lead inductance.
This effectively shortens the pigtail lead
of R60 without cutting the lead, which
may atalater date prove unsatisfactory
and necessitate repiacement.

q. Check and adjust, if necessary, bands D, B,
and A,

5-47. CRYSTAL CALIBRATOR ADJUSTMENT.

a. Remove signal generator chassis from cabinet,
and remove side plate from RF generator housing.
b. Plug headset into XTAL CAL OUTPUT jack,

¢. Set signal generator controls as follows:

FREQUENCYRANGE . ....... between bands
XTAL CAL GAIN. . . ... ... . ... max. cw
XTAL CAL . ..ttt ittt st e e s v annnn 1 MC

d. Adjust L18 (Figure 5-19) in clockwise direc-
tion. Two separate beat frequencies should be heard
in headset within one full turn of L.18. Adjust L18 to
audible null between the two beat notes.

e. Set signal generator conirols as follows:

FREQUENCYRANGE . ............ band E
RF OUTPUT comntrol . ........... max. cw

f. Set XTAL CAL to 5 MC.
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g. Adjust frequency control from 450 to 455 MHz.
Two beat notes should occur, one at 450 MHz and one
at 455 MHz.

5-48. TROUBLESHOOTING.

5-49. The following paragraphs contain information
for troubleshooting the signal generators, and proce-
dures for isolating troubles in transistor -circuits.
The procedures are not intended to correct for small
out-of-tolerance conditions, but are directed toward
correcting a major fault.

5-50. ISOLATING A TROUBLE TO A CIRCUIT
SECTION.

5-51. To isolate a trouble to 2 particular circuit, a
troubleshooting tree (table 5-7 ) is presented. The
tree presents five major problems that can occur dur-
ing operation of the signal generators, and includes
block-to-block instructions for maintenance personnel
to trace a malfunctiontoa particular circuit., Normal
shop troubleshooting practices must be employed after
the trouble has been isolated to the circuit section,

5-52. As a further aid in circuit troubleshooting the
instrument, voltage and resistance measurements are
presented in Figures 5-20 and 5-21. Figure 5-20 lists
the voltage and resistance measurements during INT
1000 ~ operation, and Figure 5-21 depicts the volt-
age measurements on the ALC board during CW and
PULSE/SET RF OUTPUT operation,

g
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5-53. Numerous test points have been established in
the signal generators and are identified by a circle-
star designator on Figures 7-4and 7-5. The de volt-
ages listed with the test-point designators were ob-
tained with the instrument in an INT 1000 ~ mode
of operation,

5-54. ISOLATING TROUBLE IN TRANSISTOR
CIRCUITS.

5-55. The following procedures and data are given to
aid indetermining whether a transistor is operational.
Tests are given for both in-circuit and out-of-circuit
transistors.

5-56. IN-CIRCUIT TESTING. The common causes
of transistor failures are internal short- and open-
circuits. In fransistor circuit testing the most im-
portant consideration is the transistor base-emitter
junction. Likethe control grid of a vacuum tube, this
is the operational control point in the transistor.
This junction is essentially a solid-state diode. For
the transistor to conduct, the diode must conduct; that
is, the diode must be forward biased. Aswith simple
diodes, the forward-bias polarity is determined by the
materials forming the function. Use the transistor
symbo! on the schematic diagram to determine the
bias polarity required to forward-bias the base-emitter
junction, The A part of Figure 5-22 shows transistor
symbols with terminalis labeled. Notice that the emit-
ter arrow conventionally points toward the type N ma-
terial, The other two columns of the illustration com-
pare the biasing required to cause conduction and cut-
off in transistors and vacuum tubes. If the transistor
base-emitter diode (juncticn) is forward-biased the
transistor conducts. If the diode is heavily forward-
biased, the transistor saturates. However. if the
base-emitter diode is reverse-biased the transistor
is cut-off. The voltage drop across a forward biased
emitter-base diode varies with transistor collector
current. For example, a germanium transistor has
a typical forward-bias, base-emitter voltage of 0.2 -
0. 3 volt when collector currentis 1 - 10 mA, and 0. 4-
0.5 volt when collector current is 10 - 100 mA. In
contrast, forward bias voltage for silicon transistors
is about twice that for germanium types: about 0.5 -
0. 6 volt when collector current is low, and about 0.8 -
0.9 volt when collector current is high.

5-57. Figure 5-22, part B, shows simplified versions
of the three basic transisior circuits and gives the
operating characteristics of each, When examining a
transistor stage, first determine if the emitter-base
diode is biased for conduction (forward-biased) by
measuring the voltage diffarence between emitter and
base, When using an electronic voltmeter, do not
measuredirectly between emitier and base: there may
be sufficient loop current between the voltmeter leads
to damage the transistor. Instead, measuretoa com-
mon point (e.g., chassisy. If the emitter-base diode
is forward-biased, check for amplifier action by

short-circuiting base to emitter while observing col-
lector voltage. The short-circuit eliminates base-
emitter bias and should cause the transistor to stop
conducting (cut off). Collector voltage should then
shift to near the supply voltage. Any difference is
due to leakage current through the transistor and, in
general, the smaller this current, the better the
transistor. If collector voltage does not change, the
transistor may have either an emitter-collector short
circuit of emitter-base open circuit.

5-58. TESTING TRANSISTORS WITH AN OEMME-
TER. Thetwo common causes of transistor failure are
internal short- and open-circuits. Remove thetransis-
tor from the circuit and use an ohmmeter to measure
internal resistance. See Table 5-3 for measurement
data.

CAUTION

Most chmmeters can supply enough current
or voltage todamage a transistor. Before
using an ochmmeter to measure transistor
forward or reverse resistance, check
open-circuit voltage and short-circuit cur-
rent output ON THE RANGE TO BE USED.
Open-circuit voltage must not exceed 1.5
volts and short-circuit current must be
less than 3 ma. See Table 5-4 for safe
resistance ranges for some common chm-
meters,

5-59. REPLACEMENT AND REPAIR.

5-60. The following procedures contain instructions
for work on etched circuit boards, replacement of
electromn tubes, attenuator probe replacement and re-
pair, replacement of Lamp DS1, and diagrams for
locating parts in the signal generator,

5-61. ETCHED CIRCUIT BOARD REPAIR,

5-62. The etched circuit boards in the Signal Genera-
tor are of the plated-through type consisting of metal-
lic conductors honded to both sides of insulating ma-
terial. The metallic conductors are extended through
the component mounting holes by a plating process.
Soldering can be done from either side of the board
with equally good results, Table 5-5 lists recom-
mended tools and materials. Following are recom-
mendations and precautions pertinent toetched circuit
repair work. :

a. Avoid unnecessary component substitution; it
can result indamage to the circuit board and/or adja-
cent components.

b. Do not use ahigh-power soldering iron on etched
circuit boards. Excessive heat may lift a conductor
or damage the board.
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A. TRANSISTOR BIASING
DEVIGE SYMBOL GUT OFF GONDUCTING
PLATE +200V +200V
VACUUM TUBE GRID -15v
GATHODE =
COLLECTOR +20V +20V
MAIN
N PN TRANSISTOR BASE o +.3V /CURRE"T
GONTROL
EMITTER = CORRENT = =
COLLECTOR -20v -20v
MAIN
PN P TRANSISTOR PASE e ~.av <) /CURRENT
EMITTER = 882;28;\ L
B. AMPLIFIER CHARACTERISTICS
COMMON GOMMON COMMON
CHARACTERISTIC BASE EMITTER COLLECTOR
INPUT Z 30-50 11 500-1500 N1 20-500K {}
OUTPUT Z 300-500K 1 30-50K Q) 50-1000 O
VOLTAGE GAIN 500-1500 300-1000 < |
-CURRENT GAIN < | 25-50 25-50
POWER GAIN 20-30dB 25-40 dB 10-20d8B
~I15V
-5V -5V
OUTPUT
(NPUT ouUTPUT | O— oot
L L oUTPUT
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Figure 5-22. Transistor Biasing and Operating Characteristics




Table 5-3. Out-of-Circuit Transistor
Resistance Measurement

. Connect Ohmmeter Measure
Transistor :
Type Pos. Neg. Resistance
lead to |lead to (ohms)
Small | emitter |base* 200 - 500
Signal -
PNP ermttler collector | 10K - 100K
Ger- emitter |base* 30 - 50
manium | Power several
emitter |collector
hundred
* 3 -
Small base emitter |1K - 3K
Signal very high
collector |emitter |(might read
open)
E.P.N base emitter (200 - 1000
Silicon
Power high, often
collector |emitter |greater than
1M
*To test for transistor action, add collector-base
short. Measured resistance should decrease,

¢. Use a suciion uevice (see Table 5-5) or wooden
toothpick to remove solder from component mounting
holes. DO NOT USE A SHARP METAL OBJECT SUCH
AS AN AWL OR TWIST DRILL FOR THIS PURPOSE.
SHARP OBJECTS MAY DAMAGE THE PLATED-
THROUGH CONDUCTOR.

d. After soldering, remove excess flux from the
soldered areas and apply a protective coating to pre-
vent contamination and corrosion., See Table 5-5 for
recominendations.

5-63. COMPONENT REPLACEMENT.
a. Remove defective component from cir euit board.

b. Remove solder from mounting holes using a suc-
tion desoldering aid (Table 5-5) or wooden toothpick.

c. Shape leads of replacement component to match
mounting hold spacing.

d. Insert component leads into mounting holes, and
position component as original was positioned. DO
NOT FORCE LEADS OF REPLACEMENT COMPO-
NENT INTO MOUNTING HOLES. Sharp leads ends
may damage plated-through conductor,

NOTE

Axial lead components, such as resistors
and tubular capacitors, ecan be replaced
without unsoldering, Clipleads near body
of defective component, remove component
and straighten leads left in board. Wrap
leads of replacement component one turn
around original leads. Solder wrapped
connection, and clip off excess lead.

5-64. ETCHED CONDUCTOR REPAIR.

5-65. A broken or burned section of conductor can te
repaired by bridging the damaged section with alength
of tinned copper wire. Allow adequate overlap and
remove any varnish from etched conductor beiore
soldering wire into place.

Table 5-4. Safe Ohmmeter Ranges for Transistor
Resistance MeaSurements

Lead
Open Short
Safe Ckt Ckt Pola-
Ohmmeter | Range(s) | Voltage |Current |Color|rity
R x 1K 1.0V 1 mA
Rx 10K { 1.0V [100 nA | Red | +
412A R x 100K| 1.0V 10 A | Blk -
Rx 1M | 1.0V 1A
Rx 1OM | 1.0V (0.1 A
R x 1K 1.3V ]0.5TmA
R x 10K 1.3V 57 pA | Red +
410C R x 100K| 1.3V |5.7 wA | Blk -
Rx1M | 1.3V |0.5 pA
Rx 10M | 1.3V |0, 05xA
R x 100 1.1V 1.1 mA
R x 1K 1.1V | 110 pA | Blk +
410B R x 10K 1.1V 11 . A| Red -
Rx 100K| 1.1V [1.1 uxA
Rx1M | 1.1V |0.114A
Simpson R x 100 1.5V 1 mA | Red +
260 Blk -
Simpson | R x 1K 1.5V | 0.82 mA Blk +
269 Red -

Triplett R x 100 | 1.5V |[3.25 mA|

630 R x 1K 1.5V | 325 uA Varies with

Serial

Number

Triplett R x 10 1,5V | 150 g A

310 R x 100 1.5V 75 pA
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Table 5~5. Etched Circuit Soldering Equipment

Item Use

Specification

Item Recommended

Soldering Tool Soldering Wattage rating: 37.5 Ungar #1776 Handle with
Unsoldering Tip Temp: 750-8000F Ungar #1237 Heating Unit
Tip Size: 1/8" OD
Soldering Tip Soldering Shape: chisel Ungar #PL113
General Purpose Unsoldering Size: 1/8"

De-soldering aid Unsoldering multi-

connection compo-

Suction device to remove
molten solder from

Soldapult by the Edsyn
Company, Arleta,

before application of
protective coating

terial or conductor
bonding agent

nents (e.g., tube connection California
sockets

Resin (flux) solvent Remove excess flux Must not dissolve etched Freon
from soldered area circuit base board ma- Acetone

Lacquer Thinner
Isopropyl Alcchol
(100% dry)

Solder : Component replacement
Circuit board repair
‘Wiring

Resin (flux) core, high tin
content (60/40 tin/lead),
18 gauge {(SWG) pre-
ferred

Protective Coating Contamination, corro-
sion protection after

soldering

Good electrical insulation,
corrosion-prevention
properties

Krylon #1302*

Humiseal Protective Coat-
ing, Type 1B12 by

Columbia Technical Corp.

Woodside 77, New York

*Krylon, Inc., Norristown, Pennsylvania

5-66. TRANSISTOR AND SEMICONDUCTOR
DIODE REPLACEMENT.

a. Do not apply excessive heat. See Table 5-5 for
soldering tocl specifications.

b. Use a heat sink, such as pliers, between semi-
conductor body and hot soldering iron.

¢. When installing a replacement semiconductor
ensure sufficient lead length to dissipate heat of
soldering by maintaining about the same length of ex-
posed lead as used for original semiconductor.

d. RefertoTable 5-8 for checks following replace-
ment of a semiconductor.
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5-87. REPLACEMENT OF ELECTRON TUBES.

5-68. When replacing tubes in the Model 608E /¥, it is
recommended that a check be made of the operation of
the instrument before and after each tube trial and,
if no improvement is noted, the original tube be re-
turnedtothe socket. Figure 5-23 locates all electron
tubes in the equipment. Table 5-6 lists all tubes, to-
gether withthe checks which should be made following
tube replacement.

5-69. OSCILLATOR TUBE REPLACEMENT. Re-
placement of RF Oscillator tube V6 may affect the
calibration of the freguency dial and the amplitude of
the RF Generator heater-voltage supply. In addition,

S



Model SOBE/F Section V
Table 5-6. Checks Following Tube and Semiconductor Replacement
Reference Designation Check Paragraph

v2 Internal Modulation 5-22
Ve Frequency Accuracy 5-12

Frequency Drift 5-14
A%} Maximum RF Output 5-17

Uncalibrated RF Output 5-20
V9 Calibrator Accuracy 5-13
V10 Calibrator Accuracy 5-13
Vil Calibrator Accuracy 5-13
vi2 Power Supply (+225) 5-31
V13 Power Supply (+225) 5-31
vi4 Power Supply (-1865) 5-31
V15 Power Supply (-165) 5-31
V1ié Power Supply (-165) 5-31
V18 Modulation Meter Accuracy 5-21
V19 Modulation Meter Accuracy 5-21
V20 Modulation Meter Accuracy 5-21
val Modulation Meter Accuracy 5-21
V22 Maximum RF Output 5-17
Q1 Power Supply 5-~31
Q2 Leveling 5-18
Q3 Leveling 5-18

Internal Modulation 5-22
Q4 Leveling 5-18

Internal Modulation 5-22
Q5 Leveling 5-18

External Pulse Modulation 5-24
Q6 Leveling 5-18

Internal Modulation 5-22
Q7 Leveling 5-18

Internal Modulation 5-22
Q8 Leveling 5-18

Internal Modulation 5-22
Q9 Leveling 5-18

Internal Maodulation 5-22
Q10 Power Supply (+25) 5-31
Q11 Power Supply (+25) 5-31
CR1 Crystal Calibrator Accuracy 5-13
CR2 Modulation Meter Accuracy 5-21
CR7 Leveling 5-18
CR8 Power Supply (+225) 5-31
CR9 Power Supply (+225) 5-31
CR10 Power Suppiy (+225) 5-31
CR11 Power Supply (+225) 5-31
CR12 Power Supply (-165) 5-31
CR13 Power Supply (-165) 5-31
CR14 Power Supply (-165) 5-31
CR15 Power Supply (-165) 5-31
CR16 Power Supply (-6. 3) 5-31
CR17 Power Supply (-6.3)" 5-31
CR18 Power Supply (-6.3) 5-31
CR19 Power Supply (-6.3) 5-31
CR20 Power Supply (-6.3) 5-31
CR21 Leveling 5-18
CR23 External Pulse Modulation 5-24
CR24 External Pulse Modulation 5-24
CR25 Leveling 5-18
CR26 Leveling 5-18
CR27 Power Supply (+25) 5-31
CR28 Power Supply (+25) 5-31
CR29 Power Supply (+25) 5-31
CR30 Power Supply {+25) 5-31
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plate current requirements of type 4042 pencil triodes
may differ widely from tube to tube in a given appli-
cation, Therefore, when VB is replaced, heater volt-
age must be checked and, if necessary, reset o the
proper value; plate current must be held to between 18
and 27 milliamperes by tube selection:and calibra~
tion of the frequency dial must be checked.

Vi v20 Vi3 wvi8
12407 S728/6ALSW SA.HS BAHE
"
vie \ ! /
)
80AC/6AST \\ K I /

VI3
6080/6457

viz
6AUE

VIS
4851

N Vi
vB— VIO

I12AT?

——— Ve
12807

Figure 5-23. Location of Electron Tubes

5-70. To replace Oscillator V6, refer to Figure 5-24
and proceed as follows:

a. Remove frequency dial and top plate from RF
Generator housing to gain access to tube compart-
ment. (The frequency dial is accurately indexed on
its hub by two pins t{o assure exact positioning when
dial is replaced on hub.)

b. Remove socket frombase of V6 by straight puil.
¢. Remove cathode clip from tube.

d. Remove the two BH screws holding retainer
plate, then remoave plate and fiber spacer.

e. Lift tube gently from hole by straight pull.
f. Replace tube in reverse order of above steps.

g. Connect a dc voltmeter to inside lead of FL4.
Meter should indicate 6.3 Vdec. If necessary, change
value of CR20 to obtain 8.3 Vdc.

h. Using Model 428 DC Ammeter, measure cur-
rent in leagd to feed-through capacitor C15.

i. Set the FREQUENCY RANGE switch to band E.
Current meter should indicate between 18 and 27mA.

If melter indication is not within these limits, substi-
tute another 4042 oscillator tube,

5-28

i Using internal beat-frequency calibrator, check
frequency calibration throughout range of signal gen-
erator, noting points that are significantly off fre-
quency.

k. To correct calibration at the high-frequency
end of all bands simultaneously, adjust trimmer
capacitor C18 in the 608E, and C59 in the 608F,
which is accessible in tube compartment in RF
Generator housing. This adjustment has only minor
effect at low-frequency ends of 21l ranges.

5-71. RF AMPLIFIER AND BUFFER TUBE RE-
PLACEMENT, Toremove RF Amplifier V8 and Buffer
V22, refer to Figure 5-24 and proceed as follows:

NOTE

Replacement of the RF Amplifier and Buffer
tubes can affect the amplitude of the RF gen-
erator heater-voltage supply and may limit
the power output from the signal generator,

a. Remove frequency dial and top plate from RF
Generator housing to gain access to tube compartment.

b. Replace Buffer V22,

c. For Amplifier V8, remove socket from base of
V8 by straight pull,

d. Remove cathode clip from tube.

e. Using special wrench (located on instrument
‘chassis, near RF Generator housing), loosen threaded
retainer ring which holds V8 in housing. Remove re-
tainer ring and neoprene washer.

f. Remove old tube and replace with new type 4043
tube,

g. Check power output throughout full frequency
range of signal generator. With AMPL TRIMMER set
for maximum output at each frequency, a full-scale
reading should be obtained over entire frequency range.

5-72, CRYSTAL OSCILLATOR TUBE OR QUARTZ
CRYSTAL REPLACEMENT. To gain access to the
Calibrator Oscillator, remove the side cover on the
RTF Generator housing. The entire Crystal Oscillator
is mounted on a bracket on the rear wall of the ampli-
fier compartment. Location of oscillator tube V9,
crystal Y1, and associated adjustments are shown in
Figure 5-27. If V9 or Y1 is replaced, the calibrator
should be checked and, if necessary, adjusted.

5-73. The crystal-controlled frequency calibrator is
composed of two circuits: the 5-MHz crystal-controlled
oscillator, which utilizes the pentode half of a type
6U8 tube, and the 1-MHz osciilator, utilizing the triode
section of the 6U8, Each section is adjustable, and
both sections should be adjusted at the same time.
The frequency ofthe crystal can only be adjusted over
a range of approximately 100 Hz. The frequency of
the 1-MHz oscillator then locks in with the 5-MHz
frequency and is either right an frequency or is very
far off. To adjust the crystal-controlled calibrator,
refer to paragraph 5-47.

R
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WRENCH

POWER AMPLIFIER v8

{(REMOVE 8Y
STRAIGHT PULL)

Section V

©\RETAINER SCREW
|,-1 \
WASHER

~—— \
RETAINER PLATE
/FIBER SPACER
OSCILLATOR V6
(REMOVE 8Y
STRAIGHT PULL)

Figure 5-24. Replacement of Oscillator and Amplifier Tubes

5-74. ATTENUATOR PROBE REPAIR AND

REPLACEMENT.

CAUTION

During removal and replacement of the
probe, extreme care must be exercised.
The probe consists of a cylindrical metal
tube with a series of spring contact fingers
around its periphery at one end. These
fingers can be accidentally bent or twisted.
It should be notedthat one or two of the fin-
gers are benttoward the center of the probe
slightly: do not attempt to straighten them,
since these fingers have beenbent to assure
clearance between the probe and the end of
the guide slot in the attenuator housing. It

is of greatest importance to make certain
that the probe is not subjected to shock., If
subjected to shock, the electrical com-
ponents attached to the end of the probe can
be broken or their positions altered, with a
consequent change in the electrical charac-
teristics of the probe.

5-75. GENERAL. The impedance-matching network
inthe output attenuator can be damaged if power from
an external source is applied to the RF OUTPUT con-
nector. If electrical components of the output atten-
uator are damaged, repair or replacement is nec-
essary. Damage to the impedance-matching network
may be confirmed by measuring the VSWR of the atten-
vator at the RF OUTPUT connector.
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Section V

NOTE

Attenuator VSWR isdetermined by position-
ing of the probe variable capacitor (C37) and
the relative position of the two resistors
(R58 and R59) on the end of the probe. If
replacement resistorsarereturned to their
original positions, the VSWR will not be
changed appreciably, However, if equip-
ment is available for checking attenuator
VSWR, such a check is advisable following
replacement of resistors,

5-76. REMOVAL FROM HOUSING. If investigation
shows an attenuator to be defective, proceed as
follows:

a. Turn attenuator controlonfront panel until probe
reaches end of itstravelat rear of attenuator housing.

b. Remove nut and washers that hold drive cable
in probe drive serew (Figure 5-25) in top of attenua-
tor probe.

c. Remove probe split drive screw from probe
body by removing inner nut and unscrewing.

d. Remove probe by carefully sliding it out of atten-
uator housing.

DRIVE CABLE

PROBE B800Y

AF OUTPUT CABLE

Figure 5-25. Disassembly of Attenuator
Drive Cable
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5-77. PROBE REPAIR. Capacitor C69 (Figure 5-26)
is held in place by a mounting strap and a setscrew.
To replace C69, unsolder the pickup loop at the capa-
citor end (ground slide of loop), loosen the setscrew,
and slide the capacitor out of the clamp. Replace by
reversing this procedure. The capacitor must be
firmly seated in the hole inthe end of the probe before
tightening the setscrew. Be careful when tightening
the setscrew; the capacitor ground lead can be cut in
two if the setscrew is tightened excessively.

5-78. Note location of the two resistors so that new
ones can be mounted as nearlyas possible in the same
position. Install new resistors; duplicate the original
resistor mounting positions and lead lengths as closely
as possible. Make connections without excessive bind-
ing or pulling on ends of resistors as they are fragile.

CAUTION

These resistors are easily damaged by ex-
cessiveheat. Use low-temperature solder-
ing iron and solder connections as quickly
as possible.

5-79. Measure resistors for any possible change in
resistance due to soldering. The VSWR will not be
changed appreciably.

5-80. The VSWR can be checked at several frequen-
cies on band E, and the position of resiswues Koz and
R58 adjusted for pptimum VSWR. Adjustment on the
band E will automatically correct for minimum VSWR
on the lower bands, Laboratory test equipment, such
as an impedance bridge or reflectometer setup, will
be required for measuring the VSWR. These VEWR
checks must be made with attenuator inserted in atten-
uator housing in the instrument, as results obtained
will be slightly different with attenuator outside of the
housing.

5-81. PROBE REPLACEMENT. If repair isnot pos-
sible, both probe and cable must be replaced. Re-
move the RF OUTPUT connector from the front panel,
and release the cable from the clamp holding the cable
tothetopof the side gusset. The entire probe assem-
bly may then be removed from the instrument. Re-
placement probes are complete with cable and panel
connector; and require no adjustment of the impedance-
matching network upon installation.

5-82. REPLACEMENT IN HOUSING.

a. Insert newor repaired probe in attenvater hous-
ing, Care mustbetakeninstarting probe into housing,
since diameter at probe contact fingers is slightly
greater than inper diameter of housing. Contact fin-
gers should be depressed slightly while starting probe
into its housing.



RF QUTPUT
CONDUCTOR
(SOFT SOLDER) Cces

MOUNTING STRAP

GROUND SIDE

RF OQUTPUT SIGNAL

c37 PICKUP LOOP
SLUG OF
IMPEDANCE
ADJUSTING RSO RS8
CAPACITOR (SOFT SOLDER)

e —— T T
IMPEDANCE MATCHING NETWORK

Figure 5-26. Attenuator Probe, Showing Pickup Loop and
Impedance Matching Network

CAUTION f. Connect a power meter (such as Model 4324),

througha thermistor mount (Model 478A or equivalent),

Under na cireumstances should the probe be to RF OUTPUT connector.

forced into the housing.

b. Replace split drive screw in probe, making cer-
tain that screw slot is paraliel to axis of housing.

¢. Set attenuator drive cable in screw slot and re-
place both washers and nut. Donot tightennut. Cable
must move freely through the slot until probe pene-
tration has been set.

d. Secure RF cable to clamp on side gusset.

e, Connect instrument to a source of 115-volt for
230 volt) power, and turn on POWER switch. Unless
otherwise specified, operating controls should be set
as follows:

MODULATION Selector . . . . .. . . CW
Frequencydial . . . . . . . . . 70 MHz
FREQUENCY RANGE e e band C
AMPL TRIMMER . Adjust for max. RF output

RF OUTPUT meter . . . . 7T dBm
MODULATION conirol . .. max. ccw
Attepuator . . . . . . . . . . L 0 dBm

g. Remove RF Generator side plate so that clear-
ance between attenuator probe and coils of RF Am-
plifier tank may be observed.

CAUTION

The following Step must be executed as care-
fully as possible to insure that the pickup
loop does not make contact with any of the
power amplifier coils. These coiis are at
B+ potential, and contact between any one of
them and the attenuator pickup loop will
damage attenuator components,

h. With attenuator dial set exactly on 0 dBm, man-
ually advance attenuator probe into the housing until
RF output signal is exactly 1 milliwatt (0 dBm) as read
on external power meter.
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i. Tighten down nut on split drive screw so that
probe may be actuated by its drive system. Carefully
check to see that there is clearance between various
amplifier coils and pickup loop when attenuator dial
is set to +7 dBm,

5-83. REPLACEMENT OF LAMP DS1.

5-84. Lamp DS1 acts asa positive temperature coel-
ficient resistance, maintaining Modulator Oscillator
output constant. The characteristics of the type S6
lamps used for this purpose ordinarily vary widely
from lamp tolamp, causing a corresponding variation
in the amplitude of the oscillator output from one Mod-
el 608E /F to another. To compensate for differences

between lamps, potentiometer RT is provided for ad-
justment of the oscillator output voltage level. After
lamp I1 has been replaced, the oscillator output volt-
age, as measured at pin 3 of V2, should be adjusted
to 2 volts rms; if it cannot be adjusied to this value,
another lamp must be tried.

5-85. LOCATION OF PARTS.

5-86. To enable maintenance personnel to properly
identify and locate replacement parts during adjust-
ments, troubleshooting, and repair periocds Figures
5-27 through 5-33 are presented at the rear of this
section. A parts identification diagram for the ALC
board is contained on Figures 7-3, 7-4 and 7-5.

R247 R248
/.

[ A )

RIS CR) LI7

Figure 5-27. RF Generator Assembly Showing Location of
Unlabeled Parts (Side Cover Removed)
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Model 60BE/F

Section V
R250
calg
R252 {H(DDEN) R25I caz L20
R258
RIIB
R249
R255
ci8
CR7
Ve
C59 FLS

R233

€220 R257 R254 c224 Lz2 V8 RI4

Figure 5-28, Model 608E RF Generatcr Assembly Showing
Location of Unlabeled Parts (Top Cover Removed)
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Section V Model 608E/F

ST — @ -
‘o .
R253- ' : CR7
R118
R258. Flo
L1
€32
V8
122
R256
L20
R114
€22
€224
c219 \ . _ R257
R250 S R254
218 — ] ®
(HIDDEN) - V22
R251 G =
T R253
R252 8 ' .
B . €220
£53 — J
R43 [ V6

R248

Figure 5-29. Model 608F RF Generator Assembly Showing
Location of Unlabeled Parts (Top Cover Removed)
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Section V

MODULATOR
C205 R262 AND ALC T2
BOARD

| DANGER,

HIGH VOLTAGE "
apoIvoLrS- i @51

€206 R263 RSI

Figure 5-30. Right Side View Showing Location of Unlabeled
Chassis Components
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FLIO FLI
FL6 FL4 FLIt(HIDDEN) FL3 {608F ONLY)

v}

FL8 FL? FL2 FLS J5

Figure 5-31. Left Side View Showing Location of Unlabeled Components
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Model 808E/F Section V

C33 R88 R8BS CS5l R94 RIS ce2 C57 cs8 C56 R7T7 RE8

RIO4

M15Ga¥12

Figure 5-32. Rear View Showing Location of Unlabeled
Chassis Components
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Section V Model 608E/F

Ro2 R7S >
ca3 |
RS3
R79
Ro98
R74
R97
RS9 RIIS
RI0O R73
R10S Rtoz
R107
R76 R96
c44
R78 = ‘ —t—“ c53
981 ot
R8I ; ' t‘ R90
i P)’)?
R70
R70 “ €50
‘aoa 754 ‘ Resistor Board Q@
Assembly
Stock No., 00608-60044
R55 R65
c35 RE6
R54 R67
RS3 RES
C34 cal »
RS2 : : :
RSO : (9 S R72
00608613
OR
Resistor Board Resistor Board ]
Assembly Assembly )
Stock No. 00608-613 Stock No. 00608-60045

Figure 5-33, Circuit Board Parts Identification
(Sheet 1 of 2)
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Model 608E/F Section V

%

R264
CR3|
R259 265
R260
CR20
CRI9 RNNGE T R
Varicap Assembly
(Model 608F Only)
CRIB Stock No. 00608-625
CRI7 c3
CRI6
R3
Rectifier-Resistor R4
Board Assembly
"Stock No, 00608-604 ca
c2
CR8 c5
CR9
RS
CRIO
R6
CRI|
R8
CRI12
cé
CRI3 R9
RI2
CRI4 .
i X R4
CRIS I
Qﬂb RN
pr7sr B
REVA . e RIO
Rectifier Board Resistor Board
Assembly Assembly
Stock No. 00608-60046 Stock No. 00608-614

Figure 5-33. Circuit Board Parts Identification
(Sheet 2 of 2)
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Table 5-7. Model 608E/F Troubleshooting Procedure
NO RF QUTPUT
(CW POSITIONI
FRONT PANEL POWER | NO AC LINE FUSE NO | CHECK -165, +225, «25
LAMP LIT £1600 AND -5.3 VOC POWER
SUPPLIES IN ORDER LI STED
YES lYES
CHECK POWER
CORD AND LAMP
D54
A
RF OUTPUT NORMAL No DCO.25 AMP FUSE | NO K s vc
(PULSE SET RF POSITION) F3 GOOD prpe
iyes lyes
CHECK O(FFERENTIAL M
VOLTAGE NORMAL ATTPLY |NO | amibtifIER 02-03 RF QUTPUT NORMAL AT J4 | NO [ ¢ oUTPUT NORMAL AT J5 | NO gsi?fmoa vé
(CW POSITION) CIRCYITS (CW POSITION} (CW POSITION) CIRCUIT
lv:s lves Ives
VOLTAGE NORMAL CHECK CHECK RF OUTPUT CHECK ASSOCIATED
AT TP12 NO TRANSISTOR 04 METER M1 gf;zsu’*‘ mgébf AELR VZ  INO I COMPONENTS AND
(CW POSITION) CIRCUIT CIRCULT REPLACE AS NECESSARY
lvas
SOWER AMPLIFIER No | CHECK ASSOCIATED
V8 CIRCUIT NORMAL COMPONENTS AND
REPLACE AS NECESSARY
lves
ATTENUATOR NO REPLACE
AT1 GOOD ATTENDATOR
lvss
D1ODE NO REPLACE
CRZ GDOD )
lYES
CHECK
ALC CIRCUIT NO
TP10 NORMAL JASE CIRCUNT
lves
VOLTAGES NORMAL  |o |  CHECK ASSOCIATED
FROM TP11 COMPONENTS AND
THROUGH TP14 REPLACE AS NECESSARY
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Table 5-7. Model 608E/F Troubleshooting Procedure (Continued)

UNCONTROLLABLE
HIGH RF OUTPUT
ICW POSITION

}

CHECK

I3
NORMAL No Zg;ﬁff NO TRANSI STOR Q5
{PULSE SET RF POSITION) ATTPI2 é:“gc‘l\flfgflﬂm
[ ves [
v
CHECK CHECK
AGE NORMA VOLTA
X?LQTZ ﬁzg%g . NO MOD METER AND NO;MSLE NO TRANSLSTORS 06 AND
(CW POSITIONS Q3 BIASING ATTPI3 27:CND| &SSOCIA'ED
CIRCUITRY IRCUITRY
lYES lYES
CHECK TRANS) STORS CHECK
VOLTAGE
X]O‘LTTPASE NORMAL NO Q4 THROUGH Q7 MOty NO TRANSI STOR QB AND
{CW POSITION) AND ASSOCI ATED ATTRI 29;&0 ;\Rssomuso
CIRCUITRY 1RCULTRY
lvas
VOLTAGE NO CHECK CR? AND
NORMAL FL6 (SHORTED
ATTPIS T0 GROUND)

DISTORTED OUTFUT
100 KHZ OSCILLATION
ALL MODBES

EXCEPT PULSE

!

ALC DC VOLTAGES

CHECK

AT TP10 NO ASSOCIATED COMPONENTS
THROUGH TP15 AND REPLACE
NORMAL AS NECESSARY
lYES
CHECK

Q4 AND NO R2M. R213. F219,

ASSOCIATED 2k, k213, 2

COMPONENTS . oo,
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Section V

542

Table 5-7. Model B08E/F Troubleshooting Procedure (Continued)

NO MODULATION
CAPABILITY
(INT. 400 ~~POSITION)

I

Model 608E/F

MODULATION o | o KO VOLTAGE o CHECK
NORMAL AN POSATION! NORMAL AMPL VI8
{INT. 1000 ~ POSITION) EYTERNALLY MODULATED AT TP? CIRCUIT
lvzs lYES | YES
CHECK RESI STORS CHECK
R4 AND R6 IN MODULATION Kgimf NO mEPCI.KVI‘)
MOD. 0SC. V2 OSCILLATOR V2 AT TPS CIRCUIT
CIRCUIT CIRCUIT
YES
CHECK
zgkmf NO RECTIFIER V20
AT 100 AND MOD METER
M2 CIRCUIT
NO CRYSTAL
CALIBRATOR OUTPUT
{SWITCH IN 1 MC POSITION)
SIGNAL OUTPUT CHECK
NORMAL No SIGNAL NORMAL NO 5 MC OSCILLATOR
(SWITCH IN S MC POSITION) ATTP3 V9A CIRCULT
lYES lYES
CHECK CHECK
1 MC OSCILLATCR SIGNAL NORMAL NO AMPL VIDA
Y9B CIRCULT AT TP4 CIRCUIT
T
CHECK
SIGNAL NORMAL NO AMPLIFIER V11 AND
AT TP5 TRAN SFORMER T3
CIRCUITS

. _/"



SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering
parts. Table 6-2lists abbreviations used in the parts list
and throughout the manual. Table 6-3 lists all replacea-
ble parts in reference designator order. Table 6-4 con-
tains the names and addresses that correspond to the
manufacturer’s code numbers.

6-3. REPLACEABLE PARTS LIST

6-4. Table 6-3 is the list of replaceable parts and is
organized as follows:

a. Electrical assemblies and their components in
alphanumeric order by reference designation.

b. Chassis-mounted parts in alphanumeric order by
reference designation. T

¢. Mechanical parts.

6-5. The information given for each part consists of the
following: :

a. The Hewlett-Packard part number.
b. Part number check digit (CD).
c. The total quantity (Qty) for the entire instrument.

d. The desecription of the part.

e. A typical manufacturer of the part in a five-digit
code.

f. The manufacturer’s number for the part.

6-6. ORDERING INFORMATION

6-7.To order a part listed in the replaceable parts table,
quote the Hewlett-Packard part number (with the check
digit), indicate the quantity required, and address the
order to the nearest Hewlett-Packard office. The check
digit will ensure accurate and timely processing of your
order.

6-8. To order a part that is not listed in the replaceable
parts table, include the instrument model number,
instrument serial number, description and function of
the part, and the number of parts required. Address the
order to the nearest Hewlett-Packard office.

6-9. FACTORY SELECTED PARTS (*)

6-10. Parts marked with an asterisk (*) are factory
selected parts. The value listed in the parts list is the
nominal value,

NOTE

Within the USA, it is better to order directly
from the HP Parts Center in Mountain View,
California. Ask your nearest HP office for
information and forms for the “Direct Mail
Order System”.
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Table 8-1. Heference Designations

REFERENCE DESIGNATIONS

ALl assembly E........ miscellaneous P ... electrieal connector u..... integrated circuit:
AT .. attenuator;isolator: electrical part (mmovable portion); microecircuit
termination o e e tuge plug V... ..... electron tube
B .......... fan; motor FL .. .. filter Q...... trangistor: SCR ; VR .. .. volitage reguiator:
BT ... . ... battery H........... hardware triode thyristor breakdowu diode
C ... . capacitor HY ......... circulator R ............ resgistor W ... cable; transmission
CP ...... ' 1cu. couplaxr J ... electrical connector RT ......... thermistor path; wire
CR ....... diode: diode (stationary portion): S i switch X o e socket
thyristor; varaetor jack ¢ transformer Y .... crystal unit (piezo-
DC . directional coupler TB ...... terminal boarad electric or quartz)
DL ......... delay line K. ... oo relay TC ...... thermocoupie . tuned cavity; tuned
DS ....... annunciator: L ........ cofl; inductor ™ . ... .... test point eireuit
signaling device M., . metar
(aundible or visual); MP ....... miscellaneous
lamp; LED mechanical part
Table 6-2. Abbreviations (1 of 2)
ABBREV!IATIONS
A i armpere COEF ....... coefficient EDP ... .. electronic data INT .......... internal
ac . ... alternating current COM......... common processing ke .......... kilogram
ACCESS ..... RCCPRSOTY COMP ... . composition ELECT ... .. electrolytic RHz . ........ Kilohertz
ADJ ....... adjustment COMPL . ...... complete ENCAP encapsulated k.. kilobm
A/D analog-to-digital CONN .. ..... conneactor EXT ......... external kV .. ... kilovolt
AF ... .. audio frequency CP ...... cadmium plate F oo farad b............ pound
AFC ... ..... automatic CRT cathode-ray tube FET ....... field-effect L ... ..., inductance-
frequency econtrol CTL complementary tranaistor capacitance
AGC ..... automatic gain transistor logic FIF ......... flip-flop LED . . light-emitting diode
control cwW ..... continuous wave FH .......... flat head LF ...... low frequency
AL ......... alumipum CW L L. clockwise FILH ..... fiiMster head LG ... .o long
ALC ... .. automatic level em ... centimeter FM . .frequency modulation LH .......... left hand
control D/A digital-to-anslog FP ... .... front panel LM _........ . HUmit
AM . amplitude modula- dB ....,....,... decibel FREQ ....... frequency LIN . Hnear taper (used
tion dBm . decibel referred FXD ........... fixed in parts list)
AMPL ........ amplifier to 1 mW [ 2 gram lin ............ linear
APC automatic phase de ....... direct current GE ........ germanium LK WASH lock washer
control deg . . degree (temperature GHz ,........ gigahertz LO ... low;local ogcillator
ASSY _....... agsembly interval or differ- GL .., ..., ..., glass LOG . .. . logarithmic taper
AUX ... ...... auxiligry 5 ence) GRD .. ..... ground(ed) (used in parts list)
AVE . .. e e e average e degree (plane H............. henry log ........ logrithmdie)
AWG .. American wire ° angle) h .. ... ... ..., hour LPF .. ... low pass filter
gauge C ...... degree Celgius HET ....... heterodyne LV ........ low voltage
BAL .......... balance ° (centigrade) HEX ........ hexagonal m...... meter (distance)
BCD ...... binary coded oF .. .. degree Fahrenheit HD ............. head mA . ....... mitliampere
decimal K ....... degree Kelvin HDW .. ...... hardware MAX . ...... maximum
BD ............ board DEPC deposited carbon HF _..... high frequency M2 L megohm
BECU ...... beryllium DET ......... detector HG .......... mercury MEG meg (108) (used
copper diam . ........ diameter HY _............ high in parts list)
BFO ..... beat frequency DIA diameter (used in HP ..... Hewlett-Packard MET FLM metal film
oscillator - parts list) HPF ... .. high pass filter MET OX .. metalle oxide
BH ........ binder head DIFF AMPL ., differential HR ....... hour (used In MF ... medium frequency;
BKDN ...... breakdown amplifiex parta list) microfarad (used in
BP .......... bandpass dv .. ... .00 divigion HV .. ...... high voltage parts ligt)
BPF . . ... bandbpass filter DPDT .. ... double-pole, Hz ............ Hertz MFR .., .... manufacturer
BRS ........... brass double-throw IC .... integrated cireuit ME .. ev s mitligram
BWO ..... backward-wave DR ............ drive ID ...... inside diameter MHz . .,...... megahertz
oscillator DSB . ... double sideband IF ....... intermediate mH,.,.....,.. millihenry
CAL . _....... calibrate DTL . ... diode transistor frequency mho ...,......... mho
cew countex-clockwise logic IMPG ..... impregnated MIN ........ mintmum
CER .......... ceramic DVM . digital voltmeter 1 < inch min ..... minute (time)
CHAN ... ...... channel ECL . ... emitter coupled INCD ..... incandescent S minute (plane
eM . 4. centimeter logic INCL ....... include(s) angle)
CMO ., . cabinet mount only EMF . . electromotive force INP ... ... input MINAT . ...... miniature
COAX ... ...... coaxial INS . ....... insulation mm ..., mallimeter
NOTE

Al abbreviations in the partas list will be in upper-case.
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Table 6-2. Abbreviations (2 of 2)

MOD ,...... modulator
MOM ...... mosnentary
MOS ....... metal~oxide
semiconductor
M8 .. .an v millisecond
MTG ........ mounting
MTR .. meter (indicating
device)
mV ... ....... millivelt
mVae .. .... millvolt, ac
mVde ...... milljvolt, de
mVpk millivolt, peak
mVp-p . millivol, peak-
to-peak
mVrms millivolt, rms
mW ..., milliwatt
MUX ....... multiplex
MY .. .... .0 mylar
HA ... microampere
w ... microfarad
J 7 S microhenry
Umbo ... .... micromho
M. .. ..... micyosecond
MV Lo microvolt
MVac . ..... microvolt, ac
MVde ... .. microvolt, de
UVpk microvolt, peak
uvp-p microvolt, peak-
to-peak
HMVrms microvolt, rms
MW L microwatt
nA ... .. nanoampere
NC .. .... no connection
N/C normally closed
NE ............ neon
NEG ......... negative
aF . ........ nanofarad
NIPL ...... nickel plate
N/O ..... normally open
NOM .. ...... nominal
NORM . ....... normal
NPN negative-positive-
negative
NPO . negative-positive
zero (zero tempera-
ture coefficient)
NRFR . . not recommended
for field replace-
ment
NSR . .... not separately
replaceable
1 7: SR nanogecond
W ......... nanowatt
OBD order by descrip-
tion

oD ..... outside diametey PWV ... ... peak working
OH ......... oval head voltage
OP AMPL ... operational RC ......... resistance-
amplifier capacitance
OPT .......... option RECT ........ rectifier
08C ......... oscillator REF ......... reference
OX . ... ... oxide REG ......... regulated
OZ . .. .ii4eaan ounce REPL ...... replaceable
Q.. ohm RF . radio frequency
P peak (used in parts RF1 radio frequency
List) interferernce
PAM . ... pulse-amplitude RH round head; right
modulation hand
PC ...... pranted circuit RLC ........ registance-
PCM pulse-code modula« inductance-
tion; pulse-count capacitance
modulation KRMO , rack mount only
PDM ..... pulseduration Yms . root-rmean-square
modulation RND.,......... round
PF ... ... picofarad ROM read-only memory
PH BRZ phosphor bronze R&P ... .. rack and panel
PHL ... ....... Phillipa RWV reverse working
PIN positive-intrinsie-~ voliage
negatjve K) gcattering parameter
PIV ....... peak inverse S i second (time)
voltage L second (plane angle)
pk .. .. peak S.B..... slow-blow (fuse)
PL ......... phase lock (used in parts list)
PLO .. ...... phase lock SCR dlicon controlled
oscillator rectifier; screw
M . phase modulation SE .......... selenjum
PNP positive-negative- SECT ....,. . gections
positive SEMICON ... .. semicon-
PO .......... part of ductor
POLY ...... polystyrene SHF . _.... superhigh fre-
PORC ........ poxcelain quency
POS .. positive; position(s) SI.... ... silicon
{used in parts list) SIL ..., .o silver
POSN ........ position SL ... ... . slide
POT ..... potentiometer SNR .. signal-to-noise ratio
BB ...... . peak-to-peak SPDT .. .... single-pole,
PP peak-to-pesl (used double-throw
in parts list) SPG . .......... spring
PPM .. ... pulse-position SR .......... split ring
modulation SPST ...... single-pole,
PREAMPL ..., preamplifier gingle-throw
PRF . ... pulse-repetition SSB .+ .. single gideband
frequency SST ...... stainless steel
PRR . . Ppulse repetition STL ............ steel
rate SQ ... square
[ picosecond SWR standing-wave ratio
) 2 A point SYNC .. .... synchronize
PTM . .. ..... pulse-tbne T .. timed (slow-blow fuse)
modulation TA ... ....... tantalum
PWM....... pulse-width TC ........ temperature
modulation compensating
NOTE

All abbreviations in the partslist will be in upper-cage,

MULTIPLIERS
Abbreviation Prefix Multiple

T tera 1012
G giga 102

M mega 106

k kilo 103

da deka 10

q deci 10—}
¢ cent 102
m milli 108
H micro 10—6
n nano 109
P pico 10—12
f temto 10715
a atto 1018

™ ......... time delay
TERM . ....... texminal
TFT thin-film transistor
TGL . v v v v an v toggle
THD , ... ...... thread
THRU . ... .... through
T ... ... titanium
TOL ......... tolerance
TRIM ........ trimmer
TSTR ....... transigtor
TTL .. transistor-trangistor
logic
TV (........ television
TVI television interference
TWT traveling wave tube
U . . micro (10°%) (used
in parts list)
UF ... microfgrad (used in
parts list)
UHF . . ultrahigh frequency
UNREG unregulated
. volt
VA .. ... ... voltampere
Vae ......... volts, ac
VAR . ......... variable
VCoO . voltage-controlled
oscillatoy
Vde ....,...... volts, d¢
vVDCW vo)ts, d¢, working
(used in parts list)
V(FY . ..... volts, (iltered
VFO variable-frequency
ascillator
VHF . ..... very-high fre-
quency .
Vek . ....... volts, peak
Vp-p volts, peak-to-peak
Vrms ... .... valts, rms
VSWR voltage standing
wave ratio
VTO ...... voltage-tuned
oscillator
VTVM vacuum-tube
voltmeter
VX)..... volts, switched
W watt
Wi o e with
wiv working inverse
voltage
wwooL L. wirewound
W/0 ... ... .. withiout
YIG yttrium-iron-garnet
Zo oo characteristic
impedance
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Table 6-3. Replaceable Parts

Reference HP Part |c . Mfr
Designation | Number |D Qty Description Code Mfr Part Number
AT1 agosDe-4610 0 ATTENUATOR PLUNGER ASSEMBLY 28480 0o060a-4610
S5040-~0232 1 1 WINDOW-DIAL ATTENUATOR 29480 TD40-0232

[} NOT ABSIGNED
t2 0140-0071 3 2 CAPACITOR-FXD 3606PF +-1X J00VDC MICh 72136 DH3DEJS2F0SA0WVICR
Cc3 0140-0071 3 CAPACITOR-FXD S&00PF +~3X SCO0VDE MICA 72136 DHM30E362F035080WVICR
Ca 0140-908S5 b4 1 CAPACITOR-FXD A70€€ +~3X S0QUDC MICA 72136 DM20E471J0500WVICR
-1 0140-0916 0 1 CAPACITOR~-FXD ,22UF +-19% 400VUDE 20480 01400018
Ca 0140-0020 2 3 CAPACITOR-FXD 1BOOPF +~10X S00VUDC MICA 72136 DHIOEL1B82X0S00WVICR
C7- 7
c13 NQT ASBIGNED
Ci14 0150-0019 0 s CAPACITOR-FDTHRU 1000PF 20Z 500V CER 72982 327-0035-X5U0~-1 G2M
c13 0150-001% 0 CAPACITOR-FDTHRU 1008PF 20X S09V CER 72982 327-003-X5U0-10a2M
Ci6 0135p-0028 1 1 CAPACITOR-STDOFF 100PF 18X 500V CER 28480 8150-0028
c17 TUNING CAPACITOR

THIS CAPACITOR IS NOYV REPLACEABLE
ci18 0133~0001 L] 4 CAPACITOR-V TRMR-PSTN ,5-~3PF 300V 284400 ¢133-p001

(HODEL 408E)
(= 84 0150~0014 1] 1 CAPACITOR-FXD S0D00PF +100-0% J00VDC CER 28484 0150-0014
c2a 0130~0010 1 2 CAPACITOR-FXD 47PF +-5X SJ0VDC CER 0+30 04222 51-27RP0-47-5%
Cc21 0150-0010 1 CAPACITOR-FXD A7PF +-SX SO00VBC CER 0+-30 04222 81-27NP0-47-5
€22 D150-000% [ 1 CAPACITOR-FXD 10PF +-.35PF SDOVDC CER 04222 C1-1NPO-11-1/2
C23 0133~0002 5 CAPACITOR~V TRMR-PSTN 1-~12PF 300V 28400 0133-0002
C24 01350-001S -3 1 CAPACITOR-FXD 2.2PF +-1D0% SDOVOC TI DIDX 20480 0150-0615
c25 NSR - PART OF Vs
[»-7% 0130-0012 k 9 CAPACITOR-FXD . 01UF +—-2pX 1KVDC CER 36289 C023A102J1034538
caz NOT ASSIGNED
cas 01350-0019 0 CAPACITOR-FDTHRU {000PF 20X 500V CER 72782 327-003~-X5U0-1 028
czv NOT ASSIGNED
C3d 0160~2236 B 1 CAPACITOR-FXD 1PF +-.25PF 50DUDC CER 28480 01606-2236
C31 0130-0019 0 CAPACYYOR-FDTHRU 1000PF 20% 500V CER 72982 327~005-X3U0~102H
c3z 0133-0001 4 CAPACITOR-V TRMR-PSTN ,5-3FF 300V 29480 0133-0001%

(MODEL &0BF QNLY)
Ca3 &08D-82 B 1 CAPACITOR-FXD &0PF 10X 64DOVDCW 28480 408D-02
C34 01350-0012 3 CAPACITOR-FXD .01UF +-20% 1KVDC CER 56289 LD23A10231034S38
Cc35 0150-0012 3 CAPACITOR-FXD .01UF +-20X $XVDC CER 548289 C0o22At023103m538
C36 0160-0013 S 4 CAPACITOR~FXD ,1UF +—102 A0GUDL 28460 0140-0013
c37 NER - PART OF ATTEN. PROBE ASSEMBLY
c3e 0140-0069 9 2 CAPACITOR-FOTHRY S30PF 10X S00V HICA 72%82 6465-034-01A4~331X
Cc39 0160-0013 3 CAPACITOR-FXD .1ur +-1064& 4uaVue 28484 0160-G013
Cao0 0180~0020 & 2 CAPACITOR-FXD SGUF+100-20X A3OVEC AL 28480 14180-0020
Ca1 0150-0012 3 CAPACITOR-FXD .O01UFf +-20% (XVDC CER 56269 CO23A1902T143HE38
ca2 D180~0028 3 CAPACITOR-FXD Q0UF+109-20% ASOVDC AL 28480 0180-0020
C43 t150-0012 3 CAPACITOR-FXD .01UF +-20% IXVUDC CER 36289 €C023A1022103M8349
CAa4 01%0~-0012 3 CAPACITOR-FXD .01UF +—-20X 1XUDC CER S4289 €023A410271031539
CAS 018a-9019 3 1 CAPACITOR-FXD ASUF+50-10% 4S0VDC AL 28480 0180-0019
CA4saa 0180-0018 2 3 CAPACITOR~MLTEECT {0/1DUF 480V YHD HTG 28480 0180-0018
CA44B NOT USED: NBR - PARY OF CA&A
Ca7 NOT ASSIGNED
C40 NOT ABESIGRED
c4a% 0150-0012 3 CAPACLITOR-FXD .01UF +~20%X 1XVUDC CER 5289 C02341027103M4538
cSo 0140-0020 2 CAPACITOR-FXD 1800PF +-10%Z S40VDLC MICA 72136 DHI0E182K0S00WV LR
C31 0130-0012 3 CAPACIYDR-FXD .01UF ¢~20% 1XVUDC CER 56289 C02ZA1027103M539
Ccs2Aa 0180-00186 2 CAPACITOR-MLTSECT 10/10UF 450V THD MTG 28464 0190-0018
C528 NSR - PART OF C32A
C3X 0140-0020 2 CAPACITOR-FXD 1B0GPF +-10X 500VDC MICA 72136 DM3IOE182K 03000V I CR
CS4 NOT ASSIGNED
€53 a130-00186 2 CAPACITOR-HMLTEEGY 1D/10UF 430V THD MTG 28460 0180-0018
CcSs 0160~-0013 5 CAPACITOR-FXD .1UF +~10% 400VUDC 2B4H0 0150-0013
£37 0150-0012 3 CAPACITOR-FXD .01UF +-20X 1KVDC CER 54269 C022A1027103M538
cs8 0160-0013 -] CAPACITOR-FXD .1UF +~10%X 400VDC 2B4H0 01560-0013
C39 0133-0001 4 CAPACITOR-V TRMR-PSTN .5-3PF 300V 28480 0133-0001
c&6d 0150-00D08 7 1 CAPACITOR-FXD SPF +-.3PF 300VYDC CER 04222 E1=-1N330-5-1/2
Cé1 NAT ASSIGNED
cé2 6180-0094 4 3 CAPACITOR-FXD 100UF+75-10% 23UDC AL 56289 I0D107GO25DD2
C63-
C&7 NOT ASSIGNED
(o 3} 609D-39H 1 1 SPECIAL TRIMMER:FINE FAEG@. ADJUST 28440 &40ED-59H
C&% NSR -~ PART OF ATTEN. PROBE ASSEMBLY
[wy 1] 0150~0004 5 1 CAPACITOR-FXD (Y0PF +-20% S00VUDC CER 04222 S1-19NPO=-110-20
c71 0140-4655 2 1 CAPACITOR-FXD 75PF +-1X S00UDC CER 0+~30 2Ba8a¢ 01460~4856
c72 D150-0037 2 1 CAPACITOR-FXD 100PF +-1%Z 3500VDC CER 28480 0150-0037
c73 0150-0032 7 b CAPACITOR-FXD 1UPF +-1PF S08UDC CER 20480 0150~0032

6-4
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Table 6-3. Replaceable Parts
Reference HP Part |c Q Descripti Mfr
: " escription Mfr Part Number

Designation | Number |D ty P Code
C74 N 0150~0019 [] CM‘ACITOH-JFDTHﬁU 1000PF 20% 500V CER 72%e2 327~003~XSU0-102M
C73 0150-0037 6 1 CAPACITOR-FXD 14PF +-3% S00UDC CER 0+~30 28480 0150-0057
C7& 01S0-0121 -1 1 CAPACITOR-FXD .1UF ¢B0-20% 50UDC CER 28460 d150-0121
c?7-
C19% NDT ASSIGNED
C200 D150-0074 3 3 CAPACITOR-FXD .03SUF +88-20Z t100VDL CER 28480 01350~0054
C201 a130-0098 3 CAFPACITOR-FXD .0SUfF +80-20% 160VUDC CER 28460 1150-009&
292 0180-0894 4 CAPACITOR~FXD 100UF+73-1D% 2BUDC AL 56289 3001 02G02SDD2
c203 0190~G10% -] 2 CAPACITOR-FXD S0UF+3100-1D0X 2SUDC AL BPDL 284089 0180-0105
C204 0180-0103 -] CAPACITOR-FXD S0UF+100-102 25VDLC AL SPDL 28480 0t980-0105
€203 0180-a119 4 3 CAPACLTOR~FXDP 1DF+75-10% 23UDC AL S5289 3UD1056025BA2
2046 p180~-0119 4 CAPACITOR-FXD 1UF+73-10X 25VBC AL 1-Y=<-14 30D10SG025BA2
C207 0140-01648 1 1 CAPACLTOR-FXD 3406PF »-35)X S00VDC MICA 72136 DM2BF342Y0500WVICR
cane 0t180-0094 4 CAPACITAR-FXD 1DO0UF+73-10X 23VDC AL S620% 30D197G025DD2
cao0% D143-0174 9 2 CAPACITOR-FXD 1008F +-2X 3I0AVUDC MICA 72136 DMISF101G030AWVICR
c210 0160~01468 1 2 CAPACITOR-FXD .1UF +-t0% 200VDC POLYE 2D480 01&80-01468
czi1 0140-0174 ? CAPACLTOR~FXD 180PF +-2X 300VDC MICA 72136 DM{SF161G0T00MVICR
ca212 D150-01468 1 CAPACETOR-FXD .1UF «-10% 200VDC POLYE 28480 0140~-0148
€213 0150-0996 3 CAPACLTOR~FXD .D3UF +80-20Z t10G0VDC CER 28480 0150-00%6
C214 0160-0117 2 1 CAPACTITOR-FXD 2.7UF+-10% 3I3VUDC TA 54289 150D273X7035B2
c215 B190-005% 1 1 CAPACITOR-FXD 10UF+75-10% 25VDC AL 556289 30D106GO23BR2
C234 0180-1819 3 1 CAPACXTOR-FXD YODUF+73-18X SOVDC AL 56289 30D107G0S3DH2
c217 NOT ASSILGNED
L2189 0150-0D43 2 1 CAPACITOR-FXD 9.2PF +-3X 5D0VDC TI BIaX 29480 01350-004S
c219 01358-0023 & 4 CAPACITOR-FXD 2000PF +-290% {XVDC CER 72982 ADE-ABUA-202M1KV
c220 0150-6023 & CAPACYITOR-FXD 2800PF ¢-20% 1KVDC CER 72982 B0O8-45U0—-202M 1KV
c221 0130-0023 & CAPACITOR-FXD 2000PF +-20% {XVUDC CER 72%82 2D8—-A5UC-202K1KV
c222 0150-0023 & CAPACITOR-FXD 2000PF +#-20% 1KUDC CER 722982 208-45U0-202M1 KV
c223 01B0-0119 4 CAPACITOR-FXD 1UF+7S-10% 29VDC AL 534269 30D103G023BA2
C224 0140-D067 ? CAPACITOR-FDTHRU SSO0PF 10X 500V MICA 72982 466-034-D1A4-551K
c22s5 01350-00A9 4 2 CAPACITOR-FXD 4,7PF +-,25PF S00VUDC CER 28480 0150-0089

(MODEL 508F ONLY)
€226 0150-~00B6% 4 CAPACITOR-FXD 4A,7PF +~,25PF 509VDC CER 28480 A01350-0089

(MDDEL &06F ONLY)
€227 0140-2295 b4 1 CAPACITOR-FDTHRU 100fF 20X S00V CER 284410 0140-2295

(MODEL. &08F ONLY)

(MODEL. 40BF OMLY)
228 0180-008% 7 1 CAPACIYOR~FXD 10UF+30-10% 1S0VDC AL J4289 30D106F15¢DD2
C229» 0160-2234 & 2 CAPACIYOR-FXD .S1PF +-.285PF S00VDC CER 20480 0140-2234

(MODEL. &@BF ONLY)VALUE SELECTED IN TEST

(MODEL, &608F DNLY)VALUE SELECTED 1IN TEST
C220w 0160-2233 7 1 CAPACITOR-FXD .7SPf +-,25PF SDCVDC CER 28480 0160-2235
C231# 0160-2234 & CAPACITOR-FXD ,51PF 4~.25PF SDOVDC CER 29460 01460-2234

(MODEL. A08F ONLY)VALUE SELECTYED IN TEST
CR1 1901-03818 e 1 DIDDE-SM SIG SCHOTYKY 28480 1901-0318
caz2 1990-0017 ] 1 DIODE~MICROWAVE 1N21B 17540 1N213
CR3-
CRA NOY ASBIGNED
CR7 1918-0042 4 1 DIDDE~GE 1N388B 100V SUHA DO-7 08257 1N383
CrB 1901-0029 & 4 DIADE-PWR RECT 408V 750MA PD-~29 29480 1901~0029
CR9 1901-002% S BIODE~-PWR RECT 400V 730HA DO~29 284B0 1901-002%
CR18 1201-0029 6 DIDDE~-PWR RECT 600V 756mMA DO-29 29480 1901-0029
CR11 1901-002¢9 & DIODE~-PWR RECT 400V 730MA DD-29 28480 1901-002%
CR12 1941-0028 k] 4 DIODE-PWR RELT 400V 750MA DO-29 28480 1901-0028
CR13 1901-0028 -] DIDDE-PWR REGT 4D0OYV 7350MA DO-29 28480 1901-0628
CR14 1901-0028 3 DIDDE-FUR RELCT 490V 7350MAa DO-29 28480 1901-0029
[%:5 )] 1901-0028 5 DIODE-PWR RECT 400V 750MA DO-29 26460 1901-0028
CR1& 1901-0024 3 ) DIDDE~PWR RECY 200V 756MA DO-29 28480 1901-0026
CR17 1901-0026 3 DIODE~-PWR RECT 200V 750Ma DQ-2% 28480 1901~-0024
CR18 1901-0024 3 DIODDE-PWR RECY 200V 7S0MA DO-29 284484 1901-0026
Cr19 1901-00626 3 DIODE-~PWR RECT 200V 7S0MA DO-29 28480 1901-0026
CR20 1982-3129 -] 1 DIODE-ZNR 7.3V 2X DO-33 PD=,AW TC=+,05% 28489 1902-3129
CR21 1901-0023 2 3 DIADE-GEN PRF 100V 200MA DO-7 2B480 1981-0023
CRr2z2 1901-0038 3 1 DIODE-SUITCHING A0V 200MA 2NS PO-35 268480 1901-0050
CR23 1961-002% 2 DIDDE-GEN PRP 100V 200MA DO-7 28490 1901-0023
CR24 NOT ASSIGNED
CR25 1901-0a25 2 DIODE-GEN PRP 100V 20&Ma DO-7 28480 1901-0023
CR2s 1902—-0227 -] 1 DIODE~ZNR 22.4V 3X fDa1,.354 TC=+,08% 28480 1902-0227
trR27 1901-0025 2 DICDE-GEN PRP 100V 200MA DO-7 28480 1901-0025%
CR28 1902-0049 2 1 BIADE-~ZHR 6,19V 3X DO-3T PD=.4W 28480 1902-0049
CR29 1901-0026 3 DICDE-PHWR REGT 200V 730Ma DD-29 2B4ag0 1901~0026
CR30 1901-0026 3 DIODE-PWR RECY 2004V 7?50MA DO-29 28430 1901-0026
CR31 0122-0031 7 1 DIODE-VUC 1SPF 24% C.1/CA-HIN=2.3 DO-14 12498 VAl126

(MODEL. 460€F ONLY)

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts

Reaference HP Part |c o Mfr
Designation | Number |0 Qty Description Code Mfr Part Number
CRr32 0122-0031 7 DIDDE-VVC 1SPF 20X C.1/C4-MIN=2.3 DO-14 12490 VA126
(MODEL 408F DNLY}
CR33 1901-002% 2 DIDDE-GEN FRP 100V 240Ma DO-7 28480 1901-0025
DSy 2140-0007 7 1 LANP-INCAND 12VDC 8MA S~56-BULB 0880S 8a/86-120
THERMAL RESISYOR RATING OF LAMP 120 8MA.
(LABP MAY ALSO BE MARKED 8A/S4 12V)
1450-0612 1 LAHMPHOLDER SCR-B-CAND-SKT SLDR~LUG-TERM 28480 1450-0013
Ds2 NOT AESIGNED
pe3 2140-000% 9 2 LAMP-INCAND 47 6,3VDC (\30HA T-3-1/4-BULP 1F356 47
(DIAL LIGHT)
1450-00389 5 1 LAHP SOCKET HINTR-BAY-SKT SLDR-LUG-TERM 20480 1450-0009
DSa 2149-0009 9 LAHP-INCAND 427 &.3UDC 150MA T-3-1/3-BuUL¥® 1F356 47
(POWER LIGHT)
$450~0009 S LAHMP SOCKET MINTR~BAY~8KT SLDR-LUG-TERM 28480 1450-0009
F1 2110-0014 3 1 FUSE 4a 236V TD {.25X.25 UL 759135 313004
(FOR 115V OPERATIDN)
F1 2110-0006 3 1 FUSE 2A 250V TD 1.25X.25 UL 71400 HDX-2
(FOR 230V OPERATION)
Fe NOT ABSIGNED
3 2110-0004 1 1 FUBE .254 2T0V NTD 1.25X.25 UL 28480 21100004
FL1 00608~4524 & 1 FILTER-VARTCAR (MODEL &DBF ORNLY) 28480 00608-624
FL2 5084-27D 9 4 FILTER-D GREEN 28498 60A6-27D
FL3 RDY ASBIGHED
FL4 &£08a-274 3 2 FILTER~-A RED 2gast $08A-27A
FLS &£08A-27D 9 FILTER-D GREEN 28486 $084-279
FLé& &£08D-27C 3 1 FILTER-RF (M¥OD, BLUE) 28480 £08p-27C
FL? 638a4-27A 3 FILTER-A RED 28480 608A-27A
FLe 6090-27B 1 1 FILYER-RF (WRITE) 29480 6£098D-278
FL? £0BD-60K a 1 CHOKE-RF 28480 608D-60M
FL10 408A-27D 9 FILTER-D GREEN 28480 &£084-27D
FL11 508A-27D k4 FILTER-D GREEN 28480 4084-27D
I NDT ASSIGNED
J2 1230-0001 3 3 CONNECTOR-RF BNC FEM SGL-HOLE~FR 30-0HH 294ed 1250-0001
(AN/PULSE MOD, IRPUT)
J3 1251-0071 9 1 CDNNECTOR-TEL JACK 2-CKY ,23-SHK-DIA 29480 1231-0071
(XTAL CAL. OUTPUT)
Ja 1230-009% 9 1 CONNECTOR-RF N FEHW 28480 1250-00%9¢9
(RF QUTPUT)
5021-0910 1 1 CONNECTOR-RFCEPTAMI F JACK TN-AXTAL TYPE 28480 3021-08B10
35 NER - PART DF U}
1330-0053 S 1 CAP-COAX TO FIT F-BNC NON-SHTG 2.5-CR 28480 1250-0053
J& 1290-0001 3 CONNECTOR-RF BNC FEH SGL~HOLE-FR 50—-0HM 28480 1250-8001
(MODEL 608F ONLY) FREQ. CONTRAL INPUT '
32 1250-0001 3 CONNECTOR-RF BNC FEM SSL-HOLE-FR 50-0H#“ 28480 1250-0001
(MUDEL 40BF ONLY> FREQ. ANALOG OUTPUT
006068-4603 1 1 TURRET DSCILLATOR ASBEMBLY 2B4A¢ 005608-64D3
(HODEL 40BE ONLY)
00608-623 5 1 OSCILLATOR TURRET ASSEMBLY 28499 80509-623
(MODEL &UBF DNLY)
L1 NSR — PART OF DSC. TURRET ASSEMBLY
L2 NSR - PART OF (SC. TURREY ASSEMBLY
L3 N8R - PART OF 0SC. TURRET ASBEMBLY
La NSR - PART OF DSC. TURRET ASSEHBLY
Ls NSk - PART OF DSC, TURRET ASSEMBLY
L& 9140-0008 S 1 COIL-VAR 10.5UN-20UH 2480 91400008
L7 ?140-0035 e 1 COTL-VAR 10.SUH-20UH 29480 $140-6035
La-
L18 NDY A8SIGNED
L11 508D-60K 4 1 CHOKE-RF 28480 &£08D~50K
608C~60A 8 1 TURRET ABBEHBLY-AMP (MODEL 408E ONLY) 28400 408C-60A
0DHOB-626 8 1 AMPLIFIER TURRET ASSY (MODEL 608F ONLY) 284890 08608-426
L12-
L1?7 NSR - PART OF AHPLIFIER TURREY ASSEMBLY
L18 9140~-0035 9 COIL-VAR 450UH-500UH 284848 9140-0036
L% NOY ASSIGMED
L20 ?140-0094 1 1 INDUCTOR RF-CH-HLD 1UH 10X .1646DX,385L0 20480 9140-0094
21 NOT ASSIGNED
L22 9140-0028 7 1 INDUCTDR &4.8UH 10X .1B8DX,46B6LG Q=640 20440 ?140-0025
H1 1120-63%6 4 1 HMETER 2949¢ 1120-03%%6
(HODEL 60BE ONLY) RF OUTFUT
M1 1120-1503 ? 1 METER; S0UA 29480 1120-1505
N1 (MODEL 60BF ONLY) RF OUTFUT
H2 1120-03%7 S 1 HETER 29488 1120-0397
H2 PERCENT HODULATION

See introduction to this section for ordenng information
*Indicates factory selected value




Table 6-3. Replaceable Parts

Reference HP Part |c Q Descrinti Mfr
; A escription Mfr Part Number

Designation | Number |D ty P Code

P1 0120-0015 1 1 CABLE AS3Y 1BAWE 3~CNDCT BLK-JKT 26480 a120-6018

Qi 183500087 7 1 TRANSISTOR PNP 2N1544 GE YO-3 PD=104&UW 284489 1850-0087

Q2 1854-0071 ? K] TRANELSTOR NPN S1 PD=300MW FT=20GHHZ 29480 1834-0071

Q3 1854-0071 7 TRANSTSTOR NPN SI PD=IGONW FToZD0MHZ 28480 1854-2071

Q4 16854-0071 7 TRANSISTOR NPN S PD=300NW FT=200MNZ 29480 18354-0071

RS 1954-0005 7 2 TRANSISTOR NPN 2N708 81 YO-18 PD=340HW 64713 2N708

[+ 1854-00038 ? TRANSISTOR NPN 2N748 S] TD-18 PD~340HW 04713 2N70B

a7 1933-0012 4 1 TRANSISETOR PNP 2N2904A S1 TO-3% PD2460OMW 0129 2N2904A
1205-0011 0 1 HEAT SINK T0-5/T0-3%-CS 28480 1205-0011

Qe 1954-3003 3 3 TRANSISTOR NPN SI TO-39 PD=900MW 28480 1954-0003
1205-0011 a HEAT SINK TO-5/T0-39-CB 20460 1205-00611
1285-0011 0 HEAT SIRK TO-5/T0-39-C3 28489 1203-0011

'}4 1854-0003 3 TRANSISTOR NPN §@ TD-39 PD=S00MU 28460 1834-0003

Q10 18354-0003 s TRANRSISTOR NPN 51 TO-39 PD=800MW 284900 1854-p003

Qi 1854-0039 7 1 TRANSISTOR NPN 2N30333 SI TO-39 PDxiW 01928 2N30338
1205-0011 L} HEAT SINK TQ-5/T0-3%-C% 29480 1205-001%

R1-

R2 NOT ASSIGNED

f3 0727-0184 3 2 RESISTOR 2B.4K 1X 14 CF TC=0-500 1637 KCS1/2-2842~F

R4 2730-0058 7 2 RESISTAR 75K tZ {W CF TC=0-500 91637 DC1-7382-F

RS 0727-01B4 3 RESISTOR 28.4X 1X 1W CF TC=0-300 637 MCS1/2-2842-F

Ré 0730-00%6 7 RESYSTOR 73X 1Z tW CF TC=0-500 ?1637 DC1-7502-F

R? 2100-003& e 1 RESYSTOR-VAR CONTROL CCP 1K 20% LIN 28480 2100-00348

:§:] 0690-1221 2 1 RESISTOR 1.2€ 10X 1W CC TC=mo0+4A7 01123 GB1221

R® 0690-1541 ? 4 RESISTOR 130K 10Z (W CC TC=D+BEZ2 01121 GB1531

R1D 06%0-1321 S 2 RESISTOR 1.3XK 10X 1W CC TC=D+Ah47 01121 GB1321

R11 0690-1051 & & REGSISTOR (M 10X 1W CC T{=0+1000 01121 BBt 0S1

R12 06%0—-1341 ? RESISTOR 130K 10% 1¥ CC TC=0+882 011214 GB1541

213 NOT ASSIGNED

R14 1693-1231 Q 1 RESISTOR 12K 10X 2W CC TL=0+745 61121 HB1231

R15-

R32 NOT ASSIGNED

R33 0819~-0003 0 1 RESISTOR 5K 5% 20¢ PW TCm=0+-240 915637 HL20-622-20uW-5001-J

R34-

RaA2 NOT ASSIGNED

R43 ae16-0006 7 1 RESISTOR SK 3X 10M PW TC=0+-240 914637 H12-02Z~106-5001-J

R44-

R47 NOT ASSIGNED

R4B 0607-2741 & 1 RESISTOR 270K 10Z .5W CC TC=§+882 01121 ER2741

RAS 0487-5421 7 1 RESISTOR 5.6K 10% .3W CC TC=(@+447 o112t €85621

RSQ 0690-1031 2 1 RESISTOR 10K 10X W CC TC=0+763 g1121 GB1a31

R31 06871041 7 1 RESISTOR 100K 18X .3W CC TC=0+802 g1321 €31041

RS2 0670-1241 & 2 RESISTDR 120K 10X iW CC TC=0+Be2 01121 Gh1241

R33 0&96-10351 [ RESISTOR 1M 10X 1W CC TC=0¢1000 ° 01121 GB1051

RS4 0690-1241 & RESISTOR 120K 18Z 1W CC TC=0+882 D1121 Ch1241

RS3 1693-2731 7 1 RESISTOR 27K 10% 2w CC TC=0+76% 01121 HB2731

R36 2100-0159 & 1 RESISTOR~VAR CONTROL CCP 1K 20X 10CW 28480 2100-0159

RS7 0693-4711 7 1 REBISTOR 470 10X 2W CC TC=0+52% 01121 HBA711

R30 0721-a00& ) 2 RESISTDR 33.3 1X ,1W CF TC=0-300 1437 DC1/10-53R3-F

RS? 0721-000& & REGISTOR 53.3 fZ .{W CF TCa0-500 21637 DC1/10-53RI-F

RAO® 08H4-1211 7 1 RESISTOR 120 10X .25W FC TC=-400/+500 01121 CBi211

R&1-

R64 NOT ASSIGNED

635 05670-1231 4 ] RESISTOR 12K 10% 14 CC VYC=0+743 01121 GB1231

Rb& 0490-13541 b4 RESISTDR 130K 10X 1W CC TC=0+B882 01129 GB1541

R&7 0&6&790-1951 4 1 RESISTOR ¢.BH 10X 1W CC TC=0+1000 61121 6B1ast

R&B 0690-1021 a 3 RESISTOR 1K 10Z 1M CC TC=0+4647 01121 6Bp1921

R&% 0&906-1031 & RESISTOR 1M 10X W CC TC=0+100Q0 01121 GB1031

R70 04690-1541 9 RESIBTOR 1S0K {0X {W CC TC=0+862 01121 GB1541

R71 214§0-0157 4 2 RESIGTOR-VAR CONTROL CCP 30K 20X LIN 29480 2100-0137

R72 0690-2241 -] 3 REBISTOR 220K 10X 1W CC TC=0+882 01121 GB2241

R73 0690-2731 1 1 RESISTOR 27K 10% ¥ CC TC=0+?245 61123 652731

R74 0692-5831 6 1 RESISTOR 48X 10X 2@ CC TC=0+763 0y121 HB6B31

R73 ¢690-3314 9 1 RESISTAOR 33K 10X 1W CC TC=20+763 01121 GB3I33t

R76 0690-1051 [ REBISTOR 1M 10X 14 CC TC=a+1000 01121 G103

R77 056%0-1021 0 RESISTOR 1K 10X 16 CC TCm0+447 01t21 Ghi621

R76 04690-1051 & RESISTOR 1M 10%Z 1W CC TC=a+100D 01121 GB10S1

R79 0690-2241 8 REBISTOR 220K 10X 1M CC TC=0+988B2 01121 Gh2241

R80 2100-0157 4 RESISTOR-VAR CONTROL CLP SOK 20X LIN 28480 2100-0157

RB1Y 06902241 a RESTISTOR 220K 10X 1W CC TC=0+362 1121 GH2241

RB2-

R87 HOT ASSIGNED

RE88 0667-4741 0 2 RESISTOR 470K 10X 5@ CC TC=0+AB2 01121 £p4741

R9S 0687-5601 3 2 REBIBTOR 56 19X .58 CC TC=0+412 bLial EBS&0S

R®0 D490-6201 e 2 RESISTOR 82 10X 1W CC TC=a+412 61121 GBha201

Ro1 04690-8201 2 RESISTOR 82 10X 1W CL TC=0+412 01121 GBB291

RO2 0693-2231 2 4 RESISTODR 22K 10X 2W CC TC=0+745 01121 HB2231

R93 1690-8231 8 2 RESISTCOR 82X 10X 1W CC TC=0+763 61121 Gpaz3s

See introduction to this section for ordering information
*Indicates factory selected value



Table 6-3. Replaceable Parts

Reference HP Part |c L Mfr
: p Qt r

Designation | Number |b \Y Description Code Mfr Part Number

R94 0687-4741 1} REBISTOR 470K 106Z .34 COC TC=8+862 g2t EB4741

RS 0687-5601 3 RESISTOR 56 10X .5M CC TCau0+412 ot1121 EBS601

R94 04690-1511 3 1 RESISTOR 150 10% 1W CC TC=0+329 014({21 GBI1S11

97 0693-2231 2 RESISTOR 22X 10X 26 CC TC=Q+76% 01121 HB2231

R58 0690-2231 <] RESISTOR B2K 10X 1# CC TC=0+746% p1121 Gpaz3i1

R99 04%0~-1821 -] 1 RESYSTOR 1.8K 104 14 CC TCw0+647 D121 GB1821

Ri60 9690-10461 8 1 RESIBTOR toéM 18X {W CGC TC=0+10S9 01121 CB10A&1

w101 0690-1051 [ RESISTGR 1M 19X 1W CC YC=0+1800 01121 GB1931

R102 04693-2231 2 RESISTOR 22W 10X 2W CC TC=0+476% oti21 HB2231

R133 NOT ASBIGNED

R104 2100-01548 3 2 RESISTOR-VAR CONTROL CCP 10K 20X LIN 26480 2100-0154

R103 0490-221%1 -4 1 RESISTOR 220 10% iW CC TC=0+52% 1121 GB2211

Ri06 210¢-0136 3 RESISTOR~VAR CONTRDL CCP 10K 20X LIN 28480 2100-0136

R107 0693-2231 2 RESISTOR 22K 10X 24 CC YCap+74T 81121 HB2231

R10B~-

R113 NOT ASSIGNED

R114 N8® - PART OF FLG

R11% 04690-5431 6 RESTATOR S&K 10X (W CC TC=0+74S 01121 GBSA3)

R116-

R117 NOT ASB8IGNED

R11D 04690-3021 0 RESISTOR 1X 10X 1W CC TC=0+647 01121 GB1021

R119 04?0-132% 5 RESISTOR 1.5K 10% 18 CC TC=0+447 bi121 GB1321

R120-

R121 NOY ASSIGNED

rRi22 Q687-16021 3 t REBISTOR 1N 10% .SW CC TC=0+447 01121 EB1029

R123 0687-~2721 L] 1 REBISTOR 27K 10X .SW CC TC=D+745 1121 £B2731

R124 ga18-0027 & 1 REBISTOR &0 35X 40W PW TC=0+-2610 14637 HL35~-08Z~-40W-40R-T

R125 0B19~0022 3 1 RESISTOR 50 5% 206 PW YC=0+-260 33434 CA20

R126~

R128 NOT ASSIGNED

R12% 0813-9002%9 8 1 AESISTOR { 3X 3W PW TCw0+-35) 20480 be13-002%

R130-

R1%% ROT ASSIGNED

R2M80 0737~0429 2 2 RESISTOR 1.82X 1X 1254 F TC=0+-104 24548 Ca-1/8-T0-18B21-F

R201{ 0737~0439 4 1 RESISTOR &.81K 1X 1254 F TC=0+-((G 24544 Ca-1/8-T0-4B11~F

R202 2100~00%2 & 1 RESISTDR~VAR CONTROL CP 10K 20X LIN 28480 2100~0092

R203 07570854 7 2 RESISTOR 34 .2K 1X ,SW ¢ TC=D¢-1080 29440 0757~-0854

R204 2100~9151 a 1 RESIBTOR-VAR CONTROL LCP 500 20Z LIN 28480 2100-0131

R203 9787~0442 9 A RESIBTOR 10K 1Z .12%5W F TC=0+-100 2454968 C4-1/9-T0-1002-F

R206 D757-0442 9 AESISTAOR 10K 1% .125W F TC=0+-100 24344 CA-1/8-T0-1002-F

RrR207 4757~0284 3 I RESISTOP (K 7 12X F TC=0+~-100 24344 Co~1/8-70-1001-F

R26G8 0737-04565 A 2 RESISTOR 100X X .125W F TC=0+-100 2454y C4-1/8-TD-1003~F

R20%9 2190~0291 L] 1 RESISTOR-TRMR 100 20X Ww TOP-ADJ 1-TRN 28480 2100~-62B1

R210 2100-0235 k4 1 REGISTOR-VAR CONTROL CCP %K 20X LIN 20480 2100~0235

R211¢ 07570477 [} 1 RESISTOR 332K 1% .125W F TC=9+-100 19701Y MFAC1/6-T0-3323-F

R212 2100-1519 S 2 RESISTOR-VAR DUAL 5SK-20X-CC $0K-20%-CC 261480 2100-1619

R213 0757-0464 -1 1 RESISTOR 90.9K 1% .125W F TC=0+-1G0 24346 C4-1/8-T¢-%092~F

R214 2870407 .3 2 RESISTODR 200 1% ,125W F TC=a+-100 24546 C4-1/8-T0-20¢{~-F
(MODEL 50BE ONLY)

R214 0757-0413 4 1 RESISTAR 392 1z .1254W F TC=0+—100 24348 £4-1/8-T0-392R-F
(MODEL &8F ONLY)

R21S 07357-041¢ /] 1 RESISTOR 481 tX .125W F TC=3+-100 243548 C4-1/9-T0-4B1R-F

R216 0757-0441 8 1 RESISTOR 8.23K 1% ,125W F TC=0+-109 24%46 C4-1/8-T0-B251~-F

RZ212 0757-0420 ] 2 RESISTAOR 2.21K 1Z ,125W F TC=0+-100 245464 Ca-1/8-T0-2211-F

R218 0757-0405 4 2 RESISTUR 1462 1% ,123W F TC=0+-100 24346 CA~1/8-T0-1462R~F

R219 p757-0281 4 2 RESISTOR 2.74K 1% .1254 F TC=04~-1D0 24348 Ca-1/8-T6-2741~-F

R220 0737-0437 2 2 RESISTOR 4,.95K 12 1254 F TC=0+-100 24544 C4-1/8-10~4731-F

R221 0757-0200 7 1 RESISTOR 5.62K 1% .1234 F TC=0+-1DD 24544 C4—-1/8=-70-5421-F

R222 p757-820% A RESISTOR 2.74K 17Z .123W F TC=0¢-100 245456 C4-1/8-T0—-2741-F

R223 0757-0280 3 RESISTOR (K 1X .i125W F TCe*9¢—100 24546 C4-4/8-T0O-1001-F

R224 0737-0280 3 RESISTOR 1® 1X ,125W F TC=0+-100 24545 C4-1/8-T0-1001-F

R223 0757~0430 S RESISTOR 2.21K (X .125W F TC=G+-100 243544 C4-1/8-T@-2211~F

R224 2180-141% ] RESISTOR-VAR DUAL SK-20%-CC S50K-20%-CC 28480 2100-1419

R227 NOY ASBIGNED

R228 1737-06852 3 1 RESISTOR 47.5K 1% .54 F TC=0+~100 28480 0757-0852

R22% P757-0429 2 RESISTOR 1.82X tX ,125W F TC=9+-100 24545 ca-1/8-Tp-1821-F

R230 0757-00%1 b 1 RESIETOR 392 1X .S5¥ F TC=0+-1906 28480 07570811

R231 0484-1001 3 2 RESISTOR 10 tax ,258 FC TC=-~4060/+300 1121 €B1001

R232 0664-1001 3 RESISTOR 10 10X .25W FC TC=-400/+4300 81121 cB1001

R233 0797-0444 b 1 RESISTDR 12.1% 3% .1258 F TC=0+-100 2435486 Ca-1/8-T0-1212-F

RZ3A ROT ASSIGNED

R235 687-6841 1 1 RESISTOR &B80X 10X .5W CC TC=0+882 01121 EB6841

R23% 87370434 ? 1 RESISTOR J.63K 12 .123W F TC=Qg+-100 24546 CA-1/9-T0-3451-F

R237% 0696-4477 2 1 RESISTOR 14.5K 1X ,1254 F TCe=G+-1640 24544 CA-1/8-TO-1052~-F

R238 0757-02590 -3 1 RESISTOR &£.19K 11X 1256 £ TC=0+-100 19701 MNFAC1/8-TQ~&191~F

R23Y 0737-0854 7 RESISTDR S4.2K 1X ,5W F TC=0+-100 28490 07572-0834

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts

Reference HP Part |c e Mfr
Nhglpr escripti
Designation | Number |D Qty Description Code M#r Part Number
/240 0757-034% 2 1 RESISTOR 10 1X .1254 F TE=0+-100 24548 C4-1/8-T0-1RD-F
R241 G757-6414 1 2 RESISTOR 30t (X .1234 F TC=(0+-14a0 24546 C4-1/8~TU-30(R-F
R242 0684-3901 & 1 RESISTOR 39 10X .23W FC TC=-480/+500 61121 CB3701
R243 0737-6411 2 1 RESISTOR 332 1X .125W F TC=0+-100 24546 C4-1/8B-TD-332R~F
-R244 0696-34390 5 1 REGISTAR 21.3 1X .1254 F TC=a+-100 a3aea PHESS-1/6-T0-21RS-F
R245 0684~1311 [ 1 REGISTAR 130 10%Z .25MW FC TC=-400/+500 01121 CB135114
R2456 07%7-0197 1 2 RESISTOR 1.3K 1% .5W F TC=@+-100 20480 0737-0197
R247 0757-0197 1 RESISTOR 1.3K 1X .34 F TC=0+~100 28400 0757-0197
R24AR §757-8841 2 1 RESISYDR 12.1K 1Z .SW F TC=0+-100 2pago 2757-0841
R24% 0757-0801 4 1 RESISTOR 150 1X .58 F TC=0+-100 20480 0757-0801
R230 0737-0276 ? 1 RESISTOR 51.9 12 .125W F TC=0+-100 243446 CA-1/8-T0-4192-F
R251 a737~-0410 1 REBYSTOR 30) 1X .1234 F TC=04-100 24544 Ca-1/8-T0-301R-F
{HODEL &08E ONLY)
R251 0757-0407 [ RESISTOR 200 1X .125MW F TT=0+-100 24546 E4-1/8-70-201-F
(MODEL &0OF ONLY)
rR232 0737-0394 Q 1 RESISTOR 31.1 1Z .t125W F YC=0+-100 24348 C4-1/B-T6-31R1-F
®233 0761-9021 9 1 RESISTOR 1K 5% (W MD TC=0e-200 26480 1741-0021
R254 1741-0058 2 1 RESISTOR 750 Sz M MO TC=b+-200 28440 0751-0058
R235 D816-0032 9 1 RESISTOR 4K SZ 104 PW TC=a+-250 91637 HL12-02Z-10W-4001~7
R236 0812-0050 3 1 REBIGTOR 3K 55X 3W PW TC=0+-20 28480 0B12-0050
R257 0722-0002 4 1 RESISYOR I 1% .54 CF TC=0-S00 20480 0727-0002
R258 0650-1041 a 1 RESIGTOR 100K 10X 11U CC TC=90+882 ori2at GB1641
R239 NOT ASGIGNED
R260 08912-0038 7 1 RESISTOR B.66K 3T 3W PW TC=0+-20 28480 06812-003B
R261 0757-0437 6 2 RESTISTDR 47.5K 11X ,125§ F TC=04-100D 24546 C4-1/8-T0-4752-F
R262 0757-0463 b RESTSTOR 100K 1X .123W § TC=8+~100 24548 C4a~-1/8-T0-1003~F
R253 0787-0457 & RESISTOR A47.5K 1X 125K £ TC=a+-100 24544 C4-1/8-T8-4752~F
R264 D7%57-0442 9 RESISTOR 18K X ,125W F TC=De-1a0 24546 Ca-1/8~-TO-1002-F
(MODEL 6BBF ONLY)
R265 0737-0442 b4 RESISTOR 10K 1X ,123W F TC=0+-100 24546 C4-{/B-T0-1002-F
(MODEL 60BF DNLY)
R26&6 0757-0437 2 RESTISTOR 4.70K 1Z 1250 F TC=p+-100 24546 CA-1/8~TO0-4751=F
{HODEL &0B8F ONLY)
R267 0698~3415 1 RESISTOR 19.6K 11X .5W F TC=0+—100 28480 0696-3415
{MODEL &08F ONLY)
R268 0737~0833 2 1 REJISTOR 5.11K 1X .5W § TC=0%-100 28480 0737-0833
(HMODEL &08F ONLY)
R269 2100-1730 S 1 RESISTOR-~VAR CONTROL C€CP 4X 102 S-LIN 20480 2100-1750
{MODEL 6&08F DHNLY)
R270 0757~0405 4 RESISTOR 142 1% .125W F TC=0+-100 24546 GA-1/8-T0-142R-F
R271 0757-0638 7 1 AESISTOR 9.09K 1X .SW F TC=0+-100 20486 4757-0938
(MODEL 6dBF DNLY)
R272 0916-0802 3 1 AESISTOR 3X 5X 10W PU YC=0+-24D 914637 HL12-02Z~-10W-3001~T
RF1 2176-0029 3 1 CORE-SHIELDING BEAD 28480 9170-0029
51 NOT ASSLIGNED
s2 3101-0033 ] 1 SWITCH-SL DPDY 8TD .5A 125VAC/DC 20480 3101-0033
83 3101-0003 2 1 SWITCH-TGL BASIC DRST 3A 256VAC/DL 04009 21024-GP
84 3101-0012 3 1 SWITCH-YGL BASIC DPDT 10A 2SO0VAC 284940 3101-0012
R (XTAL CaL)
83 NOT ASSIGNED
E1- 3102-0006 7 1 SWITCH-SENS SPDT SUBMIN 1A JOVUDC 28400 3102-0006
87 20408-60047 | 1 1 SWITCH-MOD SELECTOR ASSEHBLY 2b480 00460060047
{INCLUDES C243 AND R262)
T $100-2289 4 1 TRANSFORMER-POWER 115/230V) FRER NOT 20490 ?100-2289
12 ?100-0342 b 1 TRANSFORMER-FDMWER 1135/230V 50-1000HZ 28480 9100-0342
T3 ?120-001B 3 1 TRANSFUORMER-AUDID PRI IMP1 15KAHMSs SEC 268460 9120-0018
V1 NOT ASEIGNED h
v2a 1932-6066 & 1 TUBE-ELECTRON 12AU7 TRIODE-DUAL 33173 12AU7
vas 1932-0066 ) HSR - PART OF v2pa 33173 12AU7
V3-
VS NOT ASSIGNED
vé 1921-0001 4 1 TUBE-ELECTRON 4042 YRIODE 20480 1921-60001
1200~0010 9 2 SOCKET-YUBE 2-CONT 28489 1200-00190
609D-5%A-4 14 1 B0CKET-CSCILLATOR GRID 20480 608D-59A-4
408D-3%A-3 ? 1 BOCKET~-OSCILLATOR TUBE 28480 6£0BD-59A-3
6124~38A 2 2 WRENCH-TUBE 2a4a0 412A~38A
v7 NOT ASSIGNED
ve 1923-0p02 ? 1 TUBE-ELECTRDON 4043 TRIODE 28480 1921-p002
1200~-0010 ? SOCKET-TUBE 2~CONY 28480 1200-0010
&£08D-58A & 1 CONTACY~ANP GRID 28480 408D-58A
6124-38A 2 WRENCH-TUBE 29400 6124-38A
Ve 1933-09012 ) 1 TUBE-ELECTRON 4UBA TRIDBDE-PENTODE 0192B &UBA
Vi 0A 1932-0027 9 2 TUBE-ELECTRON 12AT? TRIODE-DUAL 24972 12AT7WA
V108 NOT USED
1208-0008 S 1 SOCKET-TUBE 9-CONT 28480 1200-00086
Y11 1932-0027 9 TUBE-ELECTRON 12AT7 TRIODE~-DUAL 24972 12AT7WA
1200-0008 -] SOCKET-TUBE 7-CONT 28460 1200-p008

See introduction to this section for ordering information

*[ndicates factory selected value
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Section VI

Table 6-3. Replaceable Parts

Model 608E/F

Reference HP Part |c Q D o Mfr
. A escription Mfr Part Number
Designation Number |D ty P Code
V12 1923-0021 4 2 TUBE-ELECTRON 6AUGA/BA2SA PENTODE 33173 bAULA
1200-0009 6 -3 BOCKET-YUBE 7-CONT SLDR~EYE 28460 1200-0009
V13A 1932~0010 0 2 TUBE-ELECTRON 4080 TRIODE-DUAL 01928 4060
V138 . NSR - PARY OF V133
1280-0003 2 1 SOCKETY-TUBE 8-~CONT ELDR-EYE 28484 1206-060%
via 1922-8021 4 TUBE-ELECTRDN bAU6A/8425A PENTODE 3173 sal&A
1200-000% & BOCKEY~TUBE 7-CANT SLDR-EYE 28480 1200-0009
V15 1940-98001 & 1 TUBE-ELECTRDN S4351A DIODE~Y RGLTR 0192D 54514
1200-0009 & SUCKET-TUBE 7-CONT SLDR-EYE 28480 1200-000%
V1sA 1932-0010 0 TUBE-ELECTRDN 5090 TRIDDE-DUAL b192B &aag
V148 N8R - PART GF Utaa
1200-0005 2 SOCKET-TUBE 8-CONT S8LDR-EYE 284980 1200-0003
V17 NOT ASSIGNED
via 1923-0017 B 2 TUBE-ELECTRON 6AHS6 PENTODE 33173 bLAHG
1{200-0009 & SOCKET-TUBE 7-CONT SLDR-EYE 28480 12060-00D9
V1o 1923-0017 =} TUBE-ELECTRON &5AHS PENTDDE 33173 LAH 4
1200-000% & S0CKET-TUBE 7-CONT SLDR-EYE 26480 31200~0009
V2o 1930-8013 4 1 TUBE-ELECTRON &ALS DIDDE-DUAL 33173 bALS
1200-0009 6 SUCKET-YUBE 7-CDNT SLDR-EYE 284180 1280-000%
V214 1932-0029 1 1 TUBE-ELECTRON 12AU7 TRIODE-DUAL gao3Jy 12447
V2138 NSR - PARTY OF VU21A
1200-0DD8 b3 SO0CKET-TUBE %-CONT 28480 1200-0008
vze 1921~003% ? 1 TUBE-ELECTRON ECH810 TRIGDE 28480 1921-8036
1200-0019 a 1 SOCKET-TUBE 9-CONT 284060 1200-001%
B} 00508-460037 | § CABLE—-UNCAL OUTPUT ASSEMBLY 20480 00609-60037
XF1 1400-0090 9 1 FUSEHOLDER COMPONENT FOR USE ON 28480 1400-0090
2110-0470 S 1 FUSEMOLDER 80DY EXTR PSTjy BAYDNET; TND 735913 345003-010
211004463 -3 1 FUSEHOLDER CAP EXTR PST; BAYONET; 20A 28400 2110-04465
2110-0457 ] 1 FUSEHOLDER COMPONENT HEX NUT: 1/2-28 28484 2110-0467
NOTE
IF ANY PART DOF THE OLD FUSEHOLDER
(1400-0084)NEEDY REPLACING, ALL FOUR
PARTS OF THE NEW FUSEHOLDER MUST BE
DRDERED, THE OLD FUSEHOLDER CAN BE
IDENTIFIED BY A STRAILGHY SQLDER LUG YO
WHICH THE WHITE-BLACK-GRAY WIRE ATTACHES.
ON THE NEW FUSEHOLDER THE SOLDER LUG IS
AT A RIGHT ANGLE 70 THE BODY.
xY1 1209-00268 9 1 SOCKET-XTAL 2-CONT 29480 1200-p028
Y 0410-000% 0 1 CRYETAL-QUARTZ S5.000 MHZ 29480 0410~-0009
RISCELLANEOUS PARTS
&0HC-40A 4 1 ATTENUATOR DIAL ASSEMBLY 28494 A08C-40A
00608-610 0 2 ATTENUATOR PLUNGER ASSEMELY 2B 4840 005608~-610
004608-40044 | B ] BDARD-RESISTOR ASSEMBLY 28480 00460860044
0060B~46004S | 9 1 BOARD-RESISTOR ASSEMBLY 28480 20608-6004S
0040B=-600456 | 0 1 BOARD-RECTIFIER ASSEMBLY 28480 00600560045
D0A0B8-60041 | 5 1 ATTENUATOR TUBE ASSEMBELY 28490 00608-460041
00608-434 2 1 ASSEMBLY-RESISTDOR RECTIFIER BOARD 284380 00608-604
D0508-613 3 1 BOARD~RESIBTOR ASSEMBLY 28480 00608-613
00608614 4 1 BOARD-REBISTOR ASSEMBLY 28480 00608-414
00&£00~-601 9 1 ALC BOARD ASSEMBLY (MODEL 508BE ONLY) 28480 00&£08-501
005608-00024 | 8 1 WASHER-GROUNDINE 28440 00408-00024
P0&0UB-623 7 2 FDARD-VARICAP ASBEHMBLY 2B48¢ 00609625
00608-423 7 BDARD-VARICAP AGSSEMBLY (HODEL &089F ONLY) 28480 00608-625
00408-602 0 1 BUFFER ASSEMBLY (MODEL &BDSE ONLY) 28490 DO&D8-6D2
00608~&622 4 1 BUFFER ASSEMBLY (MAODEL &08F ONLY) 28480 oosad-622
4L08D~448 & 1 CABINET ASBEMBLY 28480 &88D~-445
&6£08D—-44R 8 1 CABINEY ASSEMBLY-RACK 28480 A08D-4AR
£08D-16T7 8 1 CABLE-CRYSTAL CALIBRATAOR 284840 &08p-16T
608D-15&R 4 1 CABLE-CRYSTAL CALIBRATOR ADJUST 28440 40BD-15R
00608-4606 4 1 CABLE-POWER HARNESS 29484 00608-606
00508-607 s 1 CABLE-PANEL HARNESS 2B46G0 00606-607
00&08-4611 1 1 CABLE~-LEVELLER INPUT aB48s 00609-511
00609-8612 2 1 CABLE-LEVELLER OULYPUT 28400 00600-612
00408-60037 | & 2 CABLE-UNCAL OUTPUT ASSEMBLY 28480 20608-60037
LOBD-40C 0 1 DIAL-FREUENCY VERNIER 28480 £08D-AJC
00409-4600 8 1 GENERATOR ASSEMBLY (HMODEL &4BE ONLY) 28480 00&08-500
090608-520 2 1 GENERATOR ABSEMELY (MODEL &BBF ONLY) 20400 005609-620
03720-0025 4 1 KNOB RNDi1BLX:FOR .250 SHFT:.750D 28480 0270-0023
{(XTaL CAL GAIN)
0370-0026 3 1 KNOB RND:BLK:FOR .2350 SWFT:1 ARC:.7S0D 28480 0370~0024

6-10
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Table 6-3. Replaceable Parts

Reference HP Part |c| o N Mfr
. . on art N
Designation Number [o| “tY Descripti Cade Mfr P umber
(FINE FREQUENCY)
0376-0028 7 1 KNDOB RND:BLK:FOR ,250 SHFT:1.00D 28460 0370-0029
(MDD METER ARND RF OUYPUT)
0370-0829 -] 1 KNOB RND:BLK!FAR .25D0 3WHFTi:1 ARQ:11.40D 28480 0370~002%
(AMPLIFLER TRIMMER)
0370~06035 b 1 ¥NOB SKRTD:PAR:BLK:FOR .2505HTr1.000D 28460 0370~0033
(MOD SWITCH}
0370-0049% 2 1 KNOP SKRTD1BAR (BLK:1FOR .37?58HT11,000D 2B480 0370-004%
(FREQUENCY RANGE)
0370-0050 ] 1 KNOE ANDBLK:.375D:CRANK SPINNER 28480 9370~-0050
&£08D-93C0 7 1 WINDOW-FREQ. DIAL 28400 6£08D—-83C0
4L12A~3BA 2 WRENCH-TUBE 28488 612A-308R

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-4. Code List of Manufactures

Mfr .
Manufacturer Name Address Zip Code
Code
0603y NIPPON ELECTRIC CO
01121 ALLEN-BRADLEY CO MILWAUKEE (34 353204
0129% VEXAS INBTR INC SEMICOND CHPNT DIV DALLAS X 78222
01928 RCA CORP SOLID STATE DIV SOMERVILLE NI 08876
030888 KDI PYADFILHM CORP WHIPPANY NI 079681
04609 ARROW-HART INC HAR TF GRD cr g6105
04222 AVX CERAMICS CORP KYRTLE BEACH 5C 29577
04713 H#OYOROLA SEMICONDUCTDR PRODUCTS PHOENIX Az 835062
98237 NPC ELECTRONICS CANOGA PARK [ 71304
06806 GE CO BINIATURE LAMP PROD DEFT CLEVELAND OH 44112
1F556 PRECISION (AHP INC MOUNTAIN VIEW [} 54040
12458 TELEDYNE INC CRYSTALONICS DIV CAMBR IDGE nA 82140
17540 ALPHA INDUSTRIEB INC WOBURN MA 01201
19741 MEPCO/ELECTRA CORNP HINERAL WELLS TX 76067
24348 CORNING GLASS8 WDRKRS (BRADFORD) BRADFORD PA 16701
24972 AEG~TELEFUNKEN COR? ENGLEWODD NT 07632
284890 HEWLETT-PACKARD CQ CODRPORATE HQ PALO ALTO CA 94304
33173 GE CD TUBE DEPT OWENSBORO XY 42301
38434 LECTROMM INC CHICAGO IL 58630
56289 SPRAGUE ELECTRIC €O NORTH ADAMS A 01247
71400 BUSSHAN HFG DIV DF MCGRAW-EDISON CD ST LOULS M0 63107
72136 ELECTRO MOTIVE CORP 8S8UB IEC WILLIMANTIC €T 06226
72982 ERIE TECKNOLOGICAL PRODUCTS INC ERIE PA 16512
735915 LITTELFUSE INC DES PLAINES 18 50016
91637 DALE ELECTRONICS INC COLUMBUS NE 68601
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SECTION VII

SCHEMATIC DIAGRAMS
COMPONENT LOCATION INFORMATION

7-1. INTRODUCTION.

7-2. Schewmatic presentations in this manual show
electrical circuit operation and are not intended to
serve as wiring diagrams. Figure 7-1 shows an
example of the schematic illustrations. TFigure 7-2
lists notes which apply to the schematic diagrams.

T-3. Circuit board assemblies are shown in part
on different pages. To find a specific instrument

Aaxembly
Deagnation
——

Al RECTIFIER ASSY

component, refer to the "REFERENCE DESIGNA-
TIONS' box which appears on each schematic dia-
gram,

T-4. Component procurement information and spe-
cific component deseriptions are included in Section

VI. Refer to page 6-1 for information on how fto
order parts.

REFERENCE CESIGNATIONS
T =_;.=..E.= AL AssY
212 . e o
11 az 155y !

b vl

Axxembly N

Pt Hn

(08708-6001)

Axxembly Solder
Port Numburod
Noa-Plagm
Coancciion
Inlormmiron

Auzcmbly Wrre Cofor ColorCode same 4s Resrxior Code
Soldex Poiat  Furyt number pdesnines Geound Color. Secood
Nar Numbeasd  Nombeer idcatificr Widks Strp, Thard Sumbir

1depriticg Yurrower Strp E 4 Q37 denotas
Whito, Yellow, Vol wive (WIL-STD-6811

Avernge or most
Commonly seleciad value

\
A2 DC REGULATOR ASSY (OB708-6007) “ira'el™  ouuisene

For A2 Asay Dexadnonon
Todua
73 not Mounted

1 Awsambly A2

Value selected Plug-1n Numdor sadicoles
{or Bead Opovation Sockes Pinof Socket (XA2)
valec xhiown 1a Caanveior

Informuing

Figure 7-1., Schematic Information Nlustration



Section VII Model 608E/F

1. Resistance is in ohms, capacitance is in microfarads unless otherwise noted.
2. 'l Screwdriver adjustment.
O Panel control.

3. |:| Encloses front panel designations.

4, — Signal path.
————— Denotes feedback paths, used in different circuits.
XYY IYYY)
5. —— —-——— (Circuit assembly borgerline.
6. %.i Wiper moves toward CW with clockwise rotation of control as viewed
from shaft or knob.

7. Q Test point. Number in circle matches TP number.

10. C) Encloses wire color code. Code used (MIL-STD-681) is the same as
the resistor color code. First number identifies the base color, sec-
ond number the wider strip, and the third number identifies the narrow
strip. E G., denotes white base, yellow wide stripe, violet
narrow stripe

11. @ Voltage regulator (breakdown) diode.

12. Feed-through capacitor (shunt capacitor, commonly us'ed for bypassing

high frequency currents to chassis).

Figure 7-2. Schematic Diagram Notes
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Model StéE /F

RF GENERATOR ASSEMBLY —MODEL 60BE
ro———s - ————— = ————— — T

RF OSCILLATOR =
TUNING COMPAR!- FREQUENCY |mance| )
MENT Q OCONTROLQ GANGED |
S

INSTALLED IN MODEL 608F ONLY

&6

N WITHOI78 o — 2
/ e R240 ] T

(

|

VALUE SELECTED IN TEST~NOMINAL VALUE SHOWN ]
|

R214 1S 200 OHMS (N MODEL B0OBE AND 332 OHMS (N MODEL €227 |
|

\
“cess| - /
724

/
E 4
/ / RANGE
N Acira A

R251 1S 301 OHMS IN MODEL 608€ AND 200 OMMS IN MODEL 6CB=

C25 1S NSR™ PART OF V€

R114 15 NSR. PART OF FLS
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APPENDIX |
BACKDATING

MANUAL CHANGES

Model 608E

VHF SIGNAL GENERATOR

Make all backdating corrections in this manual according to the changes below,

SERIAL PREPIX OR NUMBER MAKE MANUAL CHANGES SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES
539- below 00120 A through M 833- I through M

543 - B through M 833- above 01671 J, throughM

610-, 637- C through M 833- above 01821 K, L,M

637- above 00320 D through M 833- above 02121 L,M

710- E through M 833~ above 02720 M

742- F through M

742- above 00970 G through M

826- H through M

CHANGE A

CHANGE B

CHANGE C

Figure 7-5 and Parts List:

Add (In series with emitter of Q1): R128, HP Stock No0.0812-0033, Fixed
WW 7 ohm 3% 5W,

CR20, change HP Stock No. to 1902-0037.

Parts List:
Change Q7 to HP Stock No. 1850-0103, 2N2130 under Q7 change HP Stock
No. 1205-0011 to read 1205-0012. (Change included in instruments
710-00500 and below. Recommended change for all older models).

Delete under R237 descriptions: '"Factory selected part - typical value given.™

Figure 7-5:
Delete asterisk (*) after R237 denoting factory selection; typical value given.

Figure 7-5 and Parts List:

Change T1 HP Stock No. from 9100-2289 to 9100-0047.
Change schematic to show filament wiring of T1 as follows:

I-1



1-2

CHANGE D

CHANGE E

CHANGE F

CHANGE G

Parts List:

Adgd the following:
Right-angle connector, HP Stock No, 1250-0076.
BNC connector J8, HP Stock No. 1250-0118,

Change the HP Stock No. of cable assembly W1 from 00608-60037 to 00608-605.
Table 1-1:

Change second sentence of External Pulse Modulation specification to read,
"From 220 MHz to 480 MHz, combined rise and decay time less than 2 usec.

Paragraph 5-27, step h:
Change test limit for "Combined pulse rise and decay times" to read,
. "2 ysec max."

Figure 7-5 and Parts List:
Change Resistor R237 typical value from 10. 5K, HP Stock No. 0698-4477 to
11K, HP Stock No. 0757-0443. Delete the asterisk indicating typical value
given,

Figure '7-4 and Parts List:
Change MOD OSCILLATOR resistor R12 from 150K to 100X, 1W, 10%, HP
Stock No. 0690-1041.

Change schematic to show R12 connected between plate of V2A (pin 6) and
cathode of V2A (pin 8).

Change Tube V2 HP Stock No. to 1932-0043.

Parts List:
Change F1 to:
2110-0013, 3.2 amp, slow-blow, for 115V operation
2110-0005, 1.6 amp, slow-blow, for 230V operation



Model 608E

CHANGE H

CHANGE 1

CHANGE J

CHANGE K

CHANGE L

CHANGE M

Appendix I

Table 1-1:
Change drift specification to read:
"Less than 50 parts in 106 per 10 minute period after one hour warmup.
Less than 10 minutes to restabilize after changing frequency."

Parts List:
Change V2 from HP Part No. 1932-0029 to HP Part No. 1932-0066.

Figure 7-4 and Parts List:
Change Resistor R7 from 1K, HP Part No. 2100-0038 to 2K,
HP Part No. 2100-0010,

Change Resistor R8 {from 1. 2K, HP Part No. 0690-1221 to 680 ohms,
HP Part No. 0690-6811,

Figure 7-4 and Parts List:
Delete Ferrite Bead RFC1, HP Part No. 9170-0029,

Parts List:

Change Diode CR1 from HP Part No. 1901-0518 to HP Part No. 1301-0011.

Figure 7-5 and Parts List:
Change Capacitor C216 from 50 WVDC, HP Part No. 0180-1819
to 100 MF 40V, HP Part No, 0180-0138.

Figure 7-3:
Change ALC Board pictorial to show soldered connections around
the edges, instead of plug-in pins.
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APPENDIX 11
BACKDATING

MANUAL CHANGES

" Model 608F

VHF SIGNAL GENERATOR

Make all backdating corrections in this manual according to the changes below,

SERIAL PREFIX O NUMBER MAKE MANUAL CHANGES SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES
530- A through N 8217- I through N

608- B through N 832- J through N
810-, 6317- C through N 832- above 01101 K, through N

837- above 00200 D through N 832- above 01151 L, M,N

710- E through N 832- above 01251 M,N

742- F through N 832-above 01501 N

742- above 00850 G through N

824- H through N

CHANGE A

CHANGE B

O

Figure 7-5 and Parts List:
Delete Resistor R129, 1 ohm, HP Stock No. 0813-0029,

Figure 7-5 and Parts List:
Change T1 from HP Stock No. 9100-2289 to 9100-0047.

Change schematic to show filament wiring of T1 as follows:
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Appendix II Model 608 F

CHANGE C Parts List:
Add the following:
Right-angle connector, HP Stock No 1250-0076; BNC connector J8,
HP Stock No. 1250-0118.

Change the HP Stock No. of cable assembly W1 from 00608-60037 to
00608-605.

CHANGE D Parts List:
Change Q7 to HP Stock No. 1850-0103, 2N2190. Under Q7 change HP Stock
No. 1205-0011 to read 1205-0012. (Change included in instruments 710-00500
and below. Recommended change for all older models. )

Delete under R237 description: 'Factory selected part - typical value given."

Figure 7-5:
Delete asterisk (*) after R237 to denoting factory selection; typical value given.

Table 1-1 (instrument serials below 710-00550):
Change Auxiliary RF Output specification to read:

"Fixed level CW signal from RF Oscillator {min amplitude 180 mv rms into
50 ohms) provided at front panel BNC female connector for use with HP 8708A
Synchronizer or other external equipment (e.g. frequency counter)."

Paragraph 5-22, step b (instrument serials below 710-00550):
Change to read, ""Power meter should indicate -1, 8 dBm minimum. "

CHANGE E . Table 1-1:
Change second sentence of External Pulse Modulation specification to read:

"Above 220 MHz, combined rise and decay time less than 2 usec.™

Paragraph 5-27 step h:
Change test limit for ''Combined pulge rise and decay times" to read:

"2 usec max."

CHANGE F Figure 7-5 and Parts List:
Change Resistor R237 typical value 10. 5K, HP Stock No. 0698-4477 to 11K,
HP Stock No. 0757-0443. Retain the asterisk to indicate typical value given.

CHANGE G Parts List:
Change Meter, M1, HP Stock No. from 1120-1505 to 1120-0396.

CHANGE H Figure 7-4 and Parts List:
Change Resistor R12 from 150K, HP Stock No. 0690-1541 to 100K,
HP Stock No, 0690-1041.
Change Tube V2 HP Stock No. 1932-0043.
Change schematic to show R12 connected from V2A pin 6 to V2A pin 8.

CHANGE I Table 1-1:
Change drift specification to read:

""Less than 50 parts in 105 per 10 min period after one hour warmup. Less
than 10 min to restabilize after changing frequency.
Stability when used with 8708A Synchronéz

5 x 10- /mm 2 x 10-7/10 min; 2 x 10-%/day; 2 x 10-7/°C (00 to 55°C);

2 x 10-7/10% line voltage change "



Appendix I

Parts List:
Change F1 to:
2100-0014, 3.2 amp, slow blow, for 115V operation.
2100-0005, 1.6 amp, slow blow, for 250V operation.
Change V2 from HP Part No, 1932-0029 to HP Part No. 1332-0088,

CHANGE J Figure 7-4 and Parts List:
Change Resistor R7 from 1K, HP Stock No. 2100-0036 to 2K,
HP Stock No. 2100-0010.

Change Resistor R8 from 1.2K, HP Stock No. 0690-1221 to 680 ohms,
HP Stock No. 0690-6811.

CHANGE K Figure 7T-4 and Parts List:
Delete Ferrite Bead RFC1, HP Stock No. 9170-0029.

CHANGE L Parts List: )
Change Diode CR1 from HP Stock No. 18901-0518 to HP Stock No. 1910-0011.

CHANGE M Figure 7-5 and Parts List:
Change Capacitor C216 from 50 WVDC, HP Stock No. 0180-1819 to 100 MF
40V, HP Stock No. 0180-0138.

CHANGE N Figure 7-3:
Change ALC Board pictorial to show soldered connections around the edges,
instead of plug-in pins.
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