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WARRANTY

All Wavetek instruments are warranteed against defects in material and workmanship for a period

of one year after date of manufacture. Wavetek agrees to repair or replace any assembly or I-
component (except batteries) found to be defective, under normal use during this period.

Transfermatic Switch assemblies, manufactured by Wavetek, are unconditionally warranteed for

the life of the instrument. Wavetek's obligation under this warranty is limited solely to repairing r
any such instrument which in Wavetek's sole opinion proves to be defective within the scope of

the warranty when returned to the factory or to an authorized service center. Transportation to N
the factory or service center is to be prepaid by purchaser. Shipment should not be made without [
prior authorization by Wavetek.

This warranty does not apply to any products repaired or altered by persons not authorized by !"
Wavetek, or not in accordance with instructions furnished by Wavetek. If the instrument is ;
defective as a result of misuse, improper repair, or abnormal conditions or operations, repairs will

be billed at cost. .-

Wavetek assumes no responsibility for its product being used in a hazardous or dangerous manner
either alone or in conjunction with other equipment. High voltage used in some instruments may
be dangerous if misused. Special disclaimers apply to these instruments, Wavetek assumes no
liability for secondary charges or consequential damages and, in any event, Wavetek's liability for H
breach of warranty under any contract or otherwise, shall not exceed the purchase price of the

specific instrument shipped and against which a claim is made.

Any recommendations made by Wavetek for use of its products are based upon tests believed to be
reliable, but Wavetek makes no warranty of the results to be obtained. This warranty is in lieu of
all other warranties, expressed or implied, and no representative or person is authorized to
represent or assume for Wavetek any liability in connection with the sale of our products other
than set forth herein.

This document contains information propietary to Wavetek,
The information in this document is not to be used or
duplicated in any manner without the prior approval in
writing of Wavetek.
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FIGURE i — MODEL 2001 SWEEP/SIGNAL GENERATOR

SCOPE OF THIS MANUAL

This manual provides descriptive material and instructions for the installation, operation,
maintenance, and repair of the WAVETEK Mode! 2001 Sweep/Signal Generator.

Model 2001

-—-“_-1“_""‘"



Model 2001

1.1 INTRODUCTION

The compact WAVETEK MODEL 2001 Sweep/Signal
Generator offers programming, versatility and an excep-
tionally wide frequency range {1 to 1400 MHz} in a
ruggedized inexpensive instrument. |ts unique adaptability
promotes sophisticated laboratory applications, as well as
automatic production testing.

Each of its three frequency ranges {1-500 MHz, 450-850
MHz, and 900-1400 MHz) may be used in 3 modes of
operation; start-stop, af or CW. It can be swept from end-
to-end, up-or-down, at any rate from 50 sweeps per second
to 1 sweep every 100 seconds. Manual, triggered, or re-
curring sweeps are provided and the sweep frequency,
sweep width, and output attenuation all may be controlled
by external voltages.

Up to six crystal controlled birdy marker modules {single
frequency or harmonic type) may be plugged into the 2001.
Each module has its own Front Panel On/Off switch.
Front Panel amplitude and width controls enable optimum
adjustment of the marker display. |n application, the

1.2 SPECIFICATIONS

Table 1-1. lists the specifications for MODEL 2001 Sweep/
Signal Generator.

SECTION
GENERAL INFORMATION

markers may be tilted 909 for easy viewing when displayed
with steep transition signals or rectified for X-¥Y ptlotter
apptications by a Front Panel switch. A 1kHz square wave
modulator, providing 100% amplitude modulation of the
RF output for low level recovery applications, is available
as an optional feature.

Most optional features, as well as the functional circuits
for the basic sweep generator, have modular plug-in con-
struction. This allows optional features to be factory in-
stalled at the time of purchase, or customer installed at a
laterdate. This concept offers protection against obsolesence
since updated and additional features can be simply and
economically added as new test procedures dictate.

Maintenance problems can be greatiy simplified by stocking
several modules instead of hundreds of discrete com-
ponents. Servicing time of a defective instrument can be
cut to a fraction of the time previously required and can
be performed by relatively inexperienced technicians.
Modules for the 2001 are stocked in Wavetek service cen-
ters around the world.

TABLE 1-1.
SPECIFICATIONS

RF SPECIFICATIONS

Frequency Range —

Operating Modes -

1 to 1400 MHz in three overlapping bands
Band 1
Band 2
Band 3

Start/Stop, af, and CW

1 to 500 MH:z
450 to 950 MHz
900 to 1400 MHz

11
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TABLE 1-1. Specifications (Con’t.)

Frequency Dial
Calibration —

Accuracy —

Sweep Width -

Accuracy —

Display Linearity —

Spurious Signals —

Residual FM —

Drift —

Blanking ~

RF Qutput Amplitude —

Flatness at +10 dBm —

Impedance —

REMOTE PROGRAMMING

10 MHz intervals

Band 1 10 MHz
Band 2 2% of selected frequency
Band 3 2% of selected frequency

200 kHz to 500 MHz-calibrated in 10 MHz intervals

Band 1 +10 MHz

Band 2 +20 MHz

Band 3 120 MHz

2%

Band 1 10 to 500 MHz 26dB below cutput
Band 2 500 to 950 MHz, 26dB below output
Band 3 900 to 1400 MHz, 26dB below output

Less than 15kHz

100 kHz/5 minutes — 2 MHz/8 hours
{after 1/2 hour warm-up at a constant ambient, and allowing
a 5 minute stabilizing period after a frequency change}

Retrace blanking of the RF output provided for sweep
operation. Removed for CW operation.

Continuously adjustable from +10 to -80 dBm; 70 dB in
10 dB steps, plus a 20 dB vernier, calibrated in 1 dB
increments. Step attenuator and vernier attenuator ac-
curacy:

+0.5 dB to 500 MH:z

1 dB to 1000 MHz

12 dB to 1400 MHz

+0.5 dB over 1 to 1400 MHz {when read with negative
detector}

£0.75 dB over 1 to 1400 MHz (when read with a power
meter}

50 ohms

A Rear Panel REMOTE Jack provides necessary connections for Remote Control of frequency, sweep
width and the 0 to 20 dB vernier output control, This jack also provides connections for EXTERNAL

amplitude and frequency maodulation.

Frequency —

May be remotely programmed within the selected band by
a £16 V signal. (-16 volts corresponds to LOW frequency

1-2
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Model 2001 GENERAL INFORMATION
TABLE 1-1. Specifications {Con"t.)
band end and +16 volts to HIGH frequency band end)
Tuning sensitivity: 16 MHz/volt (approx.)
Sweep Width — May be controlled by a remote potentiometer. {Input and

Vernier 0-20dB
Output —

External FM —

External AM —

SWEEP SPECIFICATIONS

Sweep Modes —

Sweep time —

Horizontal Qutput —

EXTERNAL LEVELING

External Monitor (ALC) —

MARKER SPECIFICATIONS

Type —

Accuracy —

output connections provided in Rear Panel REMOTE jack}

May be remotely programmed over @ 20 dB range with a
0 to -18 volt signal. (-18 volts corresponds to a maximum
output)

Full deviation of £250 MHz possible at rates up to 4kHz.
With reduced deviation and linearity, modulation rates to
100kHz are possible. Sensitivity: 16 MHz/volt (approx.)

External AM signals are applied to same connections as
for vernier 0-20 dB control. Therefore, vernier range must
be restricted so the 0 to -18 volt range is not exceeded or
distortion will occur., With average voltage set to mid-range,
100% modulation is possible to 1kHz, 40% modulation
possible to a 40kHz rate.

Repetative sweep

Single sweep

Externally triggered sweep
Manual sweep

Line lock sweep

Continuously variable from less than 10 ms to over 100
seconds, in 4-decade steps, plus vernier

16 volts peak-to-peak {symmetrical about ground)

An external negative signal, between 0.2 and 2 volts,
may be used to level the RF output

Birdy by-pass markers with provisions for six plug-in
marker modules, plus Front Panel external marker input.
Markers may be either single frequency or harmonic
{comb.) type. (See Options Al and A2}

0.005%

1-3
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TABLE 1-1. Specifications {Con’t.)

External Market Input — Front Panel BNC connector accepts external CW signa!
for conversion to a Birdy marker. Input level: 100 mV
into 50 ohms

Marker Width — Adjustable from {approx.) 15 to 400 kHz in four steps

Marker Size

Large — Adjustable from (approx.} 12 V to 15 mV peak-to-peak
Small - Adjustable from (approx.) 50 mV to 100 uV peak-to-peak

Rectified Birdy

{for use with X.Y plotters} — Size varies with detector’s impedance. Adjustable from
{approx.) 6 V to 1 mV with detector impedance of 1 meg
ohm, or from 0.5V to 1 mV with detector impedance of
0 ohms. Rectified birdy is positive polarity

Marker Tilt — Provides horizontal markers have a size equal to approxi-
mately 10% of horizontal display. Adjustment of marker
size vectorily adds the normal vertical marker to the

horizontal marker, causing the resulting marker to vary
from a horizontal position toward a vertical position,

POWER REQUIREMENTS

Line Supply 115 or 230 VAC +£10%, 50 to 60 Hz, (approx 20 watts)

MECHANICAL SPECIFICATIONS {See Figure 1-1.}

A For total fength, including knobs,
add 11/16 inch Top
B For total height, including feet,
add 5/8 inch
C For total width, including screw A__l l - ;J
heads, add 3/16 inch } ' \
Weight 5% SIDE REAR
Net — 19 Ibs. { f J

Shipping — 25 Ibs. £ B c_’.”..,_gal__.“‘-c

Figure 1-1.

1.3 OPTIONS

1.3.1

1.3.2

1.3.3

1.3.4

14

Marker A-1. Any single frequency between 1 to 1400 MHz.
Marker A-2. Harmonic type at 1, 10 or 50 MHz. (Qther frequencies available on special order.)
Moduiator A-4. Provides 100% amplitude modulation at a 1kHz rate.

Perlift A-5. Provides contact ctosure during sweep time.

--_1 ’._._.i —
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1.4 ACCESSORIES

1.4.1

1.4.2

GENERAL INFORMATION

Accessories furnished: Instruction manual and plug to mate with Rear Panel REMOTE jacks.

Accessories Available:

a
b

c.

d

. Wide-band RF Detector —
. Service Kit —
Rack Mount Kit —

. Rack Mount Kit —

Modei D-162,

K102. Contains a module extender and extension cables,

K103. Mounts single instruments in a 5-1/4 inch space. See
Figure 2-1. .
K104. Mounts one or two instruments in a 7 inchspace. See
Figure 2-2.

1-5
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2.1 MECHANICAL INSTALLATION

2.1.1 Initial Inspection

After unpacking the instrument, visually inspect the
external parts for damage to knobs, connectors, surface
areas, etc. The shipping container and packing material
should be saved in case it is necessary to reship the unit.

2.1.2 Damage Claims

If the instrument is received mechanically damaged in
transit, notify the carrier and either the nearest Wavetek
area representative or the factory in Indiana. Retain the
shipping carton and packing material for the carrier's
inspection.

The local representative, or the factory, will immediately
arrange for either the replacement or repair of your in-
strument, without waiting for damage claim settlements.

2.1.3 Rack Mounting

The instrument is 1/2 rack size and two rack mounting
kits are available. The K-103 kit provides the necessary
hardware to mount the unit to either the right or left of
a standard 5%" x 19" opening. The K-104 kit provides

SECTION 2
INSTALLATION

the necessary hardware to rack mount two instruments.
These may be two 1000 or 2000 series Wavetek, Indi-
ana Instruments, or two 130 or 140 series Wavetek,
San Diego Instruments, or a combination of either. This
provides a 7" x 19" package. Facilities are provided for
Front Panel mounting of instrument Rear Panel con-
nectors.

2.1.4 K-103, Rack Mounting Kit (Refer to Figure 2-1)

CONTENTS
Item Qty. Part No.
A (Side) 1 ea. B000-608
B (Side) 1 ea. C000-691
C (Screw) 8 ea. HS101-806

Procedure:

Remove the screws from one side panel at a time. Mount
item A or B against the side panel of the instrument and
secure with screws provided (item C}. Repeat operation
for other side. NOTE: Items A & B may be interchanged
to position the unit to the side of the rack desired.

Figure 2-1. K-103 Rack Mounting

2-1
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2.1.5 K-104 Rack Mounting Kit {Refer to Figure 2-2)

CONTENTS
Item Oty. Part No.
A (Tray) 2 ea. C000-729
B (Side) 2 ea. AB00-230
C (Screw) 12 ea. H5106-9G5
Procedure:

Instail both sides (item B) to one tray (item A) using
10-32 x 3/16" screws (item C), Position the instrument
on the tray so that the feet extend into the provided
holes. Holes are provided for all Wavetek, Indiana 1000
and 2000 series and for most Wavetek, San Diego 130,
140, and 700 series instruments. Other instruments not
exceeding 5%” x 8" may also be mounted by dritling
additional holes for their feet.

When one or both instruments are properly seated, in-
stall the other item A" and secure with the remaining
screws (item C).

NOTE: If the Wavetek instrument has been suppiied
with a bail, it must be removed befaore installing in the
K-104 rack mounting kit.

2.2 ELECTRICAL INSTALLATION
2.21 Primary Power Requirements

These instruments operate from either 115 volt AC or
230 volt AC supply mains as selected by a Slide Switch
located on the Rear Panel. Before operating the instru-
ment, check that the fuse mounted in the Rear Panel
Fuse Holder correspends to the correct value for the
selected voltage; i.e., 0.5 amp for a 115 volt AC, and
0.25 amp for 230 volt AC.

The power supply has been designed to operate from
either 50 or 60 Hz supply mains, however, the line
operated sweep rate function must be adjusted to the
line frequency.

2-2

Model 2001

Figure 2-2. K-104 Rack Mounting

Instruments are shipped from the factory for operation
at 115 volt AC, 60 Hz unless specified for 230 volt AC
or B0 Hz operation.

2.2.2 Performance Checks
The electrical performance of this instrument should be

verified. Performance checks for incoming inspection
are given in Section b, Maintenance.
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OPERATING INSTRUCTIONS Model 2001

Figure 3-1. Front Panel

3.1 INTRODUCTION

This section provides complete functional control descrip- In addition, special operating notes cover sweep rate errors,
tion, operating instructions, and programming instructions overloading, low level measurements and operation with
for the Model 2001 Sweep/Signal Generator. networks analyzers and X-Y plotters.

3.2 DESCRIPTION OF FRONT PANEL {Refer to Figure 3-1 for control location)

(3 BAND Switch — Selects desired band; 1 to 500 MHz, 450 to 950 MHz or 900 to 1400 MHz.

(2 START/CENTER FREQ. — Controls Start Frequency when MODE Switch is set to S/S (Start/Stop) or Center
Frequency when MODE Switch isset to af and C.W.

(3) STOP/SWEEP WIDTH — Controls Stop Frequency when MODE Switch is set to /S (Start/Stop) or con-
trols Sweep Width when MODE Switch is set to af.

@ MODE Switch - Selects Start/Stop, af or continuous wave operation.

3-2
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(® MARKERS O WIDTH = SIZE —
(® MARKERS -~

(D TILT/NORM Switch —

MARKER SIZE Switch —

(9 SCOPE HORIZ. Qut —

SCOPE VERT. Out —

1) DEMOD in —

(12) OUTPUT-dBm-50 ohm —

@ RF out —

(14) MARKER in -

(15 moD —
@® ALC in —

7 EXT/INT Switch —

POWER —

OPERATING INSTRUCTIONS

Dual concentric controt; outer knob adjusts marker width from 15 to 400 kHz in
four steps; inner knob controls marker size.

Six push button switches control A1 and A2 Marker Options {(Marker frequency
is engraved on push button).

Provides vertical markers in the NORM {down) position. In the TILT (up) posi-
tion provides horizontal markers having a fixed amplitude of approximately 10%
of the horizontal display, when MARKER SIZE is set to minimum,

NOTE: Increasing the marker size will cause the horizontal marker to tilt toward
a vertical position. This feature isused to identify frequencies on Steep response
skirts,

This three position switch provides; large markers in its Lower position (12 V to
B0mV peak-to-peak), smalt markers in its Center position (50mV ta 100uV volts
peak-to-peak) and rectified positive markers in its Up position. These rectified
markers are for use with X-Y recorders.

BNC connector provides a 16 volt peak-to-peak triangle wave, symmetrical about
ground, to drive the Horizontal {x) axis of the oscilloscope or other indicating
device. (An alternate connection is available at the Rear Panel).

BNC connector provides the combined markers and demodulated RF {when
DEMOD in is connected) for connection to the oscilloscope Vertical {y) axis
input,

BNC connector accepts the demodulated, swept, signal from the device under test
s0 RF markers may be added. (The combined signal is available at the SCOPE
VERT. OUTPUT connector).

Attenuator; Outer knob provides calibrated adjustment of the RF output in 10 dB8
increments from 0 dBm to -70 dBm; inner knob provides calibrated vernier ad-
justment of the RF output from +10 dBm to -10 dBm.

BNC connector provides a connection for RF output signal,

BNC connector accepts an externally generated continuous wave signal to produce
a frequency marker on the display.

Push button switch for A4 option (1 kHz square wave amplitude modufation).

BNC connector accepts an automatic leveling control signal from a remote moni-
tor when EXT/INT switch is in the EXT (up) position.

Closes the internal automatic leveling loop when in INT {down) position.

NOTE: When this switch is in the EXT position, and no external monitor is in
use, the RF output is unleveled and not controlled by the 20 dB vernier attenua-

tor,

Push button applies A.C. power to the power supply. The light indicates that the
instrument is operating.

33



OPERATING INSTRUCTIONS

TRIG/RECUR Switch —

@0 SWEEP TIME Sec.
VAR/MANUAL Control —

Model 2001

Selects recurring sweep of the time selected by SWEEP TIME Control when
in RECUR (down) position and with MODE Switch in either S/S or aF, When
TRIG/RECUR Switch is in the center pasition, the sweep may be triggered for
single sweep operation by momentarily contacting the TRIG (up) position

This is a six position Switch/Control. The outer knob provides selection of MAN-
UAL, LINE or Four Decade Ranges of variable sweep time. The inner knob pro-
vides manual frequency sweeping when SWEEP TIME Sec. Switch is set to
MANUAL, and variable adjustment of sweep time in each of the four decade
ranges. {The sweep may be triggered in the four decade ranges only).

s AL LINE OPTION e

SWITCH
N5V/230V

INPUT £USE score S (PEN
50/60m A REMOTE  HORIZ  §iSs i

Figure 3-2, Rear Panel

3.3 DESCRIPTION OF REAR PANEL (Refer to Figure 3-2 for location)

(D swiTCH 115/230V —
(D INPUT 50/60Hz —
(3 AC LINE FUSE —

(4) REMOTE Jack —

(5) SCOPE HORIZ. Jack —

34

Selects 115 or 230 V line voltage.
3 prong AC plug provides connection to AC mains.

0.5A for 1156 V AC or 0.25A for 230 V AC.

Provides connection for programming of frequency, sweep width and RF output
level. (See paragraph 3-6 for detailed instructions). This jack is supplied with
a mating “jumpered plug” which provides Front Panel control.

BNC jack provides connection to {X} axis of oscilloscope or plotter. This con-
nector is in parallel with the SCOPE HORIZ. connector located on the Front
Panel.
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(®) oPTIONS —
options.

(3 PEN LIFT OPTION (A6) —

sweep “ON’' time.

OPERATING INSTRUCTIONS

Provides mounting holes for BNC connectors used with special modifications or

When Pen Lift Option is installed, these 2 terminals provide contact closure during

This option operates only when the Front Panel SWEEP
TIME Selector is set to the 100-10 SEC. position.

SCOPE

~—0<
L——Ox

MATCHING DEVICE
NETWORK UNDER
TEST

RF

Y

DETECTOR

Figure 3-3. Typical Operating Set-up

3.4 TYPICAL OPERATING SET-UP

When initially setting up instrument, first check Rear
Panel AC LINE VOLTAGE Selector Switch and Fuse to
ensure the instrument is set for operation with the available
AC mains.

Make connections between the Model 2001, the device
under test, and the oscilloscope as shown in Figure 3-3.
Since hum, RF leakage, and spurious signal pick-up must
be kept to a minimum, it is essential that good connections
and grounds be maintained throughout the entire setup.
Use coaxial cables with BNC connectors wherever possible.
The RF QUTPUT cable is especially critical. It should

have a characteristic impedance of 50 ohms, and should
he kept as short as practical (under 3 feet). |f the input
impedance of the device under test is not 50-ohms, a
matching network, as shown in Figure 3-3, should be used
to ensure a constant amplitude input signal to the device
under test.

After the RF signal passes through the RF circuit of the
device under test it must be demodulated before being con-
nected to the DEMOD IN of the Model 2001. If a demodu-
lator is not a part of the device under test, one must be
added externally. (See Figure 3-3). The input impedance
of the demodulator must present the proper load to the
RF circuit being tested. The Wavetek Model D152 RF
Detector is recommended for 50-chm applications.

3-5



OPERATING INSTRUCTIONS

Depress the POWER push-button. The light in the switch

button should tlight, indicating an operating condition,

{(Note: This instrument does not require a warmup period
unless it is to be used at the extreme limits of its specifica-
tions.)

After completing the set-up, adjust the Mode! 2001 con-
trols for the required center frequency, sweep width, out-
put amplitude, and sweep rate. Turn the desired markers
on, and adjust their size and width.

3.5 SPECIAL OPERATING NOTES
3.5.1 Errors From Sweep Rate Effects

When sweeping RF circuits having rapid amplitude changes,
errors may occur, due mainly to detector delays. De-
creasing the detector output time constant will minimize
this effect. Figure 3-4 illustrates sweep rate effect.

TRUE
RESPONSE

RESPONSE WITH
SLIGHT ERROR
DUE TO SWEEP
RATE BEING
SLIGHTLY TQO
FAST

RESPONSE WITH
LARGE ERROR
DUE TO SWEEP
RATE BEING
FAR TOO FAST

Figure 3-4. Sweep Rate Effects

To check for sweep rate effect, first set the sweep width to
its lowest practical amount, then reduce sweep time while
closely observing the swept output response. Any change
in the response indicates the sweep rate is too fast for a
true response. When a further reduction of sweep time does
not change the response, a true response has been obtained.

3.5.2 Effects From Overloading

The use of excessive signal from the Model 2001 can over-
load the receiver circuits. To assure that this condition
is not present, and that the response is a true representa-
tion of the device under test, turn the QUTPUT dbm con-
trols to minimum output amplitude, Gradually increase

36
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the output amplitude until a response is obtained. Fur-
ther increase of the output ampiitude should not change
the configuration of the response envelope except in ampii-
tude. If the response envelope does change, such as
flattening at the top, decrease the output just far enough
to restore the proper configuration.

3.5.3 Making Measurements At Low Levels

When making measurements at low levels, radiation and
ground loops become problems., Using double shieided
cables for cables carrying RF signals helps minimize the
radiation problem. Ground loops causing hum pick-up
can sometimes be eliminated by completing only one
ground connection between each instrument. This applies
particutarly to the scope horizontal input. If the ground
connection is made at the vertical input terminal, an addi-
tional ground at the horizontal input terminal will often
result in hum pick-up.

3.5.4 Qperation With Network Analyzers

To operate properly with certain network analyzers several
modifications might be required. Some analyzers require
the removal of the blanking signal during the sweep return
trace. This can be accompiished by disconnecting the single
wire connected to pin 10 of the M1H Module. Another
modification sometimes required is to provide a horizontal
output ramp that varies from zero to some positive voltage
instead of the standard -8 to +8 volt ramp. This can be ac-
comptished by connecting a 56 K chm resistor between
pins 2 and 11 of the M1H Module. This connection pro-
vides a horizontal output signal from approximately 0 to
11 volts,

3.5.5 Operation With X-Y Plotters

Two features are incorporated into the Model 2001 to
facilitate operation with X-Y plotters, First, a marker clamp
switch that is a part of the Front Panel SIZE Selector
Switch. This marker clamp switch converts the hi-frequency
marker signais to a lower frequency which is compatable
with the operating speed of the plotter pen.

Second is an optional feature {(Ab). This feature provides
a contact closure during the sweep time to operate the
plotter’s pan lift. The Ab feature operates only when the
sweep time selector switch is set to its slowest position, 10
to 100 sec.

3.5.6 Operation With An Externat Monitor

Operation with an external monitor can produce a flatter
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{less amplitude variation) input signal to the device under
test than is obtainable with the internal monitor, since the
monitor point is located at the point where greatest flatness
is desired, and is not affected by cable VSWR or input
impedance of the device under test. Another application
is to level at the output point of a wide band power ampli-
fier, in order to increase the output power capabifity of
the sweep generator.

To operate with an external monitor, first set the OUTPUT
controls for maximum, +10 dBm. Next, connect the out-
put from the external monitor to the Front Panel BNC
jack labeled ALC IN and set the ALC EXT/INT Switch
to the EXT position. The signal from the external monitor
must be of a negative polarity between 0.2 and 2 volts. If
the signal is larger than 2 volts, use a resistive divider
to obtain the less than 2 volts signal. While observing the
output from the monitor on an oscilloscope, adjust the
Vernier QUTPUT Contral until the monitor signal becomes
leveled, {Refer to Figure 3-5.)

Leveled

yd

ki
’
\‘ . -

Partially
.. " Leveled

T ¥
. .

T T Unleveled

Figure 3-5. External Monitor Output Signal

3.6 PROGRAMMING

Connections for remote operation of QUTPUT AMPLI-
TUDE, FREQUENCY and SWEEPWIDTH plus EXTERNAL
AM and FM MODULATION and triggering of the sweep
circuit is provided by a Rear Panel REMOTE programming
connector. The programming jack and its pin functions are
shown helow,

OPERATING INSTRUCTIONS

1 2 3
© O ]
4 5 6
0] (o] 0]
7 8 9 ]
[ O O O
10 N 12
> 0] 9] ]
12 14 15
O @] QO
Rear Panel

Remote Jack J 101

VOLTAGE AND SIGNAL SOURCES

Pin 1 — Ground

Pin 2 —+16 volts

Pin 3 —-16volts

Pin 4 —-18volts

Pin 10 — Ramp for Driving Sweep Width Control
Pin 15 — Same as Pin 10 Except Inverted

CONTROL INPUTS

Pin 6 — Qutput Level Control (AM Madulation)
Pin 7 — Sweep Time Trigger Input

Pin 9 — Frequency Control

Pin 12 — Sweep Width Control (FM Modulation)

INTERNAL CONTROL
Pins 5, 8 and 11 are used to program interna! operation of
Output, Frequency and Sweep Width.

UNUSED

Pins 13 and 14 are unused
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OPERATING INSTRUCTIONS

3.6.1 QUTPUT AMPLITUDE CONTROL

{AM MODULATION)
Normal internal control is provided by a jumper wire con-
nected between pins 5 and 6 of the REMOTE plug as
shown below.

REMOTE PLUG
2001

REAR PANEL H“/
4586 N\

-18v T T0 RF OQUTPUT AMPLITUDE
CONTROL CIRCUIT

1okt FRONT PANEL
VERNIER OUTPUT
CONTROL (O to 2048}

Model 2001

To provide external control, remove jumper wire and con-
nect an external OUTPUT Control as shown below, The
RF OUTPUT is a linear function of the programming vol-

tage as shown in Figure 3-6.

EXTERNAL
QUTPUT
f ONTROL

10K

REMOTE PLUG

2001 L

REAR PANEL? {
) f
4 56
Y

Y

-igy . TO RFQUTPUT AMPLITUDE
CONTROL CIRCUIT

'°K§ FRONT PANEL

VERNIER QUTPUT
CONTROL (O to 20dB)

VOLTS
-18

/'

PROGRAM VOLTAGE APPLIED TQ PIN &
|
]

+2Lk
0o 1 2 3 5 6 7 8 9 10
RF OUTPUT PEAK +10
dBm

Figure 3-6. Program Voltage/RF Output

To provide AM MODULATION, connect as shown at right.
The low frequency modulation will be limited by the
reactance of capacitor C1. Lower frequency modulation,
down to DC, can be provided with a medulating source
having a DC offset. In this case, resistor R1 is omitted. In
all cases, the peak modulating voltage plus the DC offset
must be within the limits of -18 to +2 volts, as shown in
Figure 3-6, or distortion will occur. The modulation fre-
quency !imits the maximum useable percentage of modula-
tion as shown in Figure 3-7. This graph was obtained with
the DC level set to -8 volts.

3-8

To
Extarnal
Modulating
Source
20V P-te-p | External

for i
100 Percent ‘gggﬂmmn
Modulation P 3
At Mazimum % )
Output J:

R|
T
2001 e REMOTE PLUG

REAR PANEL
Vebe N

=18V l TO RF QUTPUT AMPLITUDE

CONTROL CIRCUIY

10kkS | erowt paeL
SETto ¥ VERNIER OUTPUT
-BY 1 CONTROL (O to 20dB)
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TKHz
IOO?_ﬁv‘
2KHz2
80 A
=z
o
e
3 OKH
3 z
§ 60 —~
=
&
B 40 JoKHz |
ha
=z
o
] 50KHz
a 20 ~
0
[O0OHz IKHz 10KHz 100KH2

MODULATION FREQUENCY

Figure 3-7. Percentage Modulation/Modulating Frequency

3.6.2 FREQUENCY CONTROL

Normal internal control of frequency is provided by a
jumper wire connected between pins 9 and 8 of the
REMOTE plug as shown below.

2001 REMOTE PLUG

REAR PANEL
: } 2 3
T 5
+8 i i
—c TO FREQUENCY

CONTROL CIRCUIT

L

<
'°'<r *FRONT PANEL
, FREQUENCY
=1 CONTROL

To provide external control, remove the jumper and
connect pin 9 to an external Frequency control as shown

below.

EXTERNAL
FREQUENCY
CONTROL

2001 REMOTE PLUG

REAR PANEL
lz 3 8 9 \_

+16

TO FREQUENCY
CONTROL CIRCUIT

-
-y

FRONT PANEL
FREQUENCY
CONTROL

lOKT

Tuning sensitivity, which is approximatley 16 MHz/volt, is
shown graphically in Figure 3-8.

3.6.3 SWEEP WIDTH CONTROL (FM Modulation)

Normal internal control of sweep width is provided by a
jumper wire between pins 11 and 12 of the REMOTE
plug as shown below.

REMOTE PLUG
2001

i -
3
10 It 12 1\

\

TO SWEEP WICTH
CONTROL CIRCUIT

A

'°K1 FRONT PANEL
SWEEP WIDTH
CONTROL

To provide external control, remove the jumper and con-
nect pin 12 to an external Sweep Width control as shown
on page 3-10.
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EXTERNAL

SWEEP WIDTH

CONTROL
——

10K,

REMGTE PLUG
2001

REAR PANEL-
|

% \

-

TO SWEEP WIDTH
CONTROL CIRCUIT

A

'°"'§ FRONT PANEL

SWEEP WIDTH
CONTROL

To provide FM modulation, connect as shown at right and
set the Front Panel MODE Switch for CW operation,

Model 2001

TO EXTERNAL

MODULATING

SOURCE
PERCENT
MCDULATION

CONTROL

REMOTE PLUG

200t
REAR PANEL-
; 0o n a2 \
| TO SWEEP WIDTH

CONTROQL, CIRCUT

A

lOKt FRONT PANEL

SWEEP WIDTH
CONTROL

The modulating wave form should have an average poten-
tial of zero volts. Frequency sensitivity, which is approxi-
mately 16 MHz/volt, is shown graphically in Figure 3-8.
The maximum modulating frequency, while still maintain-
ing the 16 MHz/volt relationship, varies from approximatety
4 kHz at maximum deviation to 20 kHz for 1 MHz devia-
tion. {See Figure 3-9.) With decreased frequency sensitivity,
frequency up to 200 kHz can be used, as shown in the
shaded area of Figure 3-9 on page 3-11.

The peak amplitude of the moadulating signal plus the DC
voltage supptied to the Frequency Control (pin 9 of
REMOTE plug) should not exceed + or -16 volts. This
amplitude would program the unit to sweep beyond the
band limits. -

+16

+12

+10

-+
o

-+
[

VOLTAGE
+
ES

-+
n

1
N O

-4 4

PROGRAM
N

-10
12 /

v
_|4 /

~16

BAND ] -0 50 100 150 200

BAND 2 -450
BAND 3 =900

250 300 350 400 450 500
70C 950

1150 1400
FREQUENCY

Figure 3-8. Program Voltage (pin 9 or 12)/Frequency
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4KHz
250 Max.Mod.Freq.

200
150
~N
T
=
3 100
2 \
a ~ Usable Area With
">J Decreased Freq.
a Sensitivit
Mox. Med. Freq.
C I SR £ : S
100Hz 1KHz 10KHz 100KHz
MODULATION FREQUENCY
{Sine-Wave)
Figure 39. FM Modulation Frequency Limits
3.6.4 REMOTE TRIGGERING OF SWEEP TIME CIRCUIT time positions, and the TRIG/RECUR Switch set to the
TRIG position. The repetition rate of the external trigger

The Sweep Time Circuit can be remotely triggered by apply- should be stower than the frequency running rate set by the
ing a 10 volt positive pulse to pin 7 of the REMOTE plug. Front Panel SWEEP TIME Selector and VAR/MANUAL
For proper operation, the Front Panel SWEEP TIME Control.

Selector must be set for one of the four variable sweep

3-11






SECTION 4

CIRCUIT DESCRIPTION
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4.1 MECHANICAL ARRANGEMENT

Before beginning the actual circuit description, it would be
well to consider the mechanical arrangement of the instru-
ment. This will enable the foflowing block diagram and cir-
cuit description to be associated with its physical position,
thereby, providing a better understanding of the overall in-
strument. The mechanical arrangement can be seen by re-
ferring to Figure 5-17 in the Maintenance section. This
TOP VIEW shows the Front Panel, plug-in module and the
rear chassis Power Supply sections.

4.2 SIMPLIFIED BLOCK DIAGRAM

The block diagram in Figure 4-1 contains both block and
module information. The blocks contained within each
module are indicated by the module outline.

The Power Supply provides three regulated voltage sources
of +18, -18, and -20 volts for connections to the plug-in
modules.

The MTH module generates the sweep ramp, blanking and
scope horizontal voltages.

The M2H module contains four distinct circuits: a -16 volt
reference supply, a +16 volt reference supply, an inverted
sweep ramp supply, and the sweep drive circuits.

The two reference supplies and the two sweep ramp voltages
provide the signals to the FrontPanel frequency and sweep
width controis. The signal from these controls is then fed
to the sweep drive circuit in the M2H module, where they
are combined into a single signal, which drives the frequency
determined varactor diodes in the sweep oscillator modules.
Necessary level shifting, shaping and amplitude control is
provided by the sweep drive circuit.

The RF signal for BAND 1 (1 to 500 MHz} is generated in
the MOH module where the signal from two sweep oscilla-
tors are combined in a diode mixer. The resultant,
difference signal, is fed to a 1-600 MHz pre-ampiifier and
then to the M10H module. This module contains a voltage
variable attenuator and the final 1.-500 MHz amplifier.
The output from this amplifier is then fed to the M19H
module where a PIN diode switch compietes the circuit to
the RF output circuit.

Leveling of the RF output is accomplished by a monitor
diode which measures the RF voltage and compares it to a
reference voltage supply by the vernier output control. Any

CIRCUIT DESCRIPTION

error between the two voltages is amplified in the ieveler
amplifier located in the M10H modute. The error voltage
is then connected to the voitage variable attenuator at the
input of the final 1 to 500 MHz amplifier. This closed ioop
system maintains a constant amplitude RF signa! at the
monitor point, which compensates for amplitude variation
in the sweep oscillator, mixer, and amplifier circuit and
also creates a zero impedance at the monitor point. |In
order to create a 50 ohm source impedance, a 50 ohm
resistor is connected between the zero impedance point
and the RF output system.

The sweep oscillators for bands 2 & 3 are located in the
M19H module. The RF output from the oscillators is fed
through voltage variable attenuators directly to the RF
output circuit without amplification, Leveling for bands
2 & 3 is accomplished in the same manner as for band 1.

The marker circuit is comprised of the marker adder
module M5H, and the individual marker generators M&'s,
In addition to the marker adding function of the M5H
module, it also provides for selection and leveling of the
sweep sample signal in the same manner as the main RF
output signal was leveled. This provides a constant ampli-
tude sweep sample signal to the individual marker modules
which is extremely important to obtain a ‘‘flat comb”
output from the harmonic generating marker modules. It
also standardizes the sweep sample amplitude in all 2001
instruments, which insures proper operation of field in-
stalled markers.

This constant amplitude sweep sample signal is then fed to
the individual M6 marker modules where it is combined in a
mixer with a crystal controlied CW signal. The resultant
difference signals {birdy markers) are then fed back
to the marker adder modute where they are combined, am-
plified, and shaped into a single compaosite signal. This
signal is then fed through the marker size control and to
the Front Panel vertical output connector.
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The following circuit descriptions are referenced to the
schematics appearing in Section 6.

4.3 POWER SUPPLY (PS6)

The PSB power supply provides three regulated voltages and
an optional "pen-lift" circuit.

AC POWER & RECTIFIER CIRCUITS

A dual-primary transformer allows operation at a line vol-
tage of 115 or 230 volts. AC power is supplied through a 4
wire receptacte from the Front Panel ON/OFF switch.
The transformer is located away from the sweep drive
module to reduce magnetically coupled line ripple. Un-
regulated ptus and minus voltages are supplied by two full
wave rectifier circuits and filtered by C1 and C7. A 12 pin
plug, mounted to the printed circuit board, provides access
to three unregulated voltages as well as the regulated +18
-18, and -20V. This plug also accepts a scope horizontal
signal for connection to a Rear Panel connector. The pen
lift switching circuit is also enabled through this plug.

PEN LIFT OPTION

Installation of KBO and Rear Panel jacks provides a contact

closure which occurs during the sweep on-time. Q11 is
normally conducting from current supplied through pin 9
of the 12 pin plug. When the base drive to Q11 is removed,
the relay is energized by the turn-on of Q12. To prevent
early failure of the relay contacts, the relay is only ener-
gized during slow sweep speeds and in the manual position
of the front panel sweep rate selector.

+18 VOLT SERIES REGULATOR

Regulation is provided by IC1 which contains its own inter-
nal reference supply. R9 provides an adjustment to +18.00
volts. An external pass transistor, Q2, boosts the current
capability, and Q1 improves the current limiting character-
istics of IC1 by providing amplification before limiting.
The +18 volt supply is protected against reverse voltage by
CR7.

-18 VOLT SERIES - SHUNT REGULATOR

The voltage reference for this supply is obtained from the
+18 volt supply through R20, and R19 provides the feed-
back which is applied to 1C2 which provides high gain forc-
ing Q5 to maintain a shunt regulated voltage across R13.
03 and 04 provide the series pass element and are con-
nected as a compound emitter foliower so that the voltage
across R13 is not loaded heavily. Short circuit protection
of Q5 is provided by CR8. Current limiting is provided by
05, when Q6 conducts sufficiently to forward bias CR9
and CR10. Reverse voltage protection is provided by CR12.

4-4
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-20 VOLT SERIES REGULATOR

The reference voltage for the -20V supply is applied to a
differential amplifier, Q9 and Q10, which in conjunction
with O8 provides a compound emitter following action
similar to the pass element of the -18V supply.

CR 17 provides reverse voltage protection. Current limiting
is provided by shutting down of the -18 volt supply by Q7
through CR 14 to the base of 05, reducing the reference vol-
tage to the base of Q9. This action is helped along by the
conduction of CR13 if the -20 volt supply drops below -18
volits.

4.4 SWEEP RATE (MODULE M1H])

M1H SWEEP RATE GENERATOR

This module generates a variable rate square and triangutar
waveform. Front Panel switching provides recurring, trig-
gered, or manual modes. The triangutar waveform is a 32
volt peak-to-peak signal with a sweep time variable from
10ms to 100 seconds in four steps. Retrace time is held
constant at the fastest sweep time of each range. The tri-
angular waveform is used to provide the sweep drive and
the scope horizontal signals.

The square wave output is a -1 to +15 volt signal whose -1
volt level corresponds to the sweep time and whose 15 volt
level corresponds to the retrace time. The square wave is
used to provide blanking of the RF output during retrace
time.

Triangular waveforms are generated in an integrator, Q1, Q2,
Q3, and Q4, by applying positive and negative voltage levels
Lo the integrator input. When the integrator positive ramp
output exceeds a threshold voltage, a bi-stable hysteresis
switch is switched, reversing the polarity of the integrator dc
input, causing the triangular waveform to start down toward
another threshold, If the module is programmed in a recur-
ring mode, the negative ramp will trip the hysteresis switch
producing continuous oscillations. The hysteresis switch
output is clipped on the negative polarity and is used for
blanking (pin 10},

The symmetrical square wave output from the hysteresis
switch (pin 9) is connected, through the Front Panel SWEEP
T{ME vernier and one of the range determining resistors of
the SWEEP TIME selector switch, to the integrator input
{pin 7). Since the integrator output voltage change is pro-
portional to the input voltage leve!, the SWEEP TIME ver-
nier provides a sweep time increase by reducing the hysteresis
switch output if the polarity is negative. If the polarity is

p— —
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positive, full output is retained (a diode opens the vernier
ground connection) producing a nearly constant retrace
time.

For triggered modes, the negative threshold of the hysteresis
switch is shifted out of the way by a diode and resistor con-
nected through Q14 or through $102D, when in “line”
position. The integrator will now continue its negative ramp
until it is stopped by a clamp circuit turned on by a com-

- parator. The integrator output is now held at this level un-
less a trigger is applied to the hysteresisswitch. A trigger
cannot flip the hysteresis switch until this clamp level is
reached because the triggers must pass through an ampilifier
which is gated off until the clamp comparator {Q9) con-
ducts.

Triggers are prevented from reaching the hysteresis switch
(pin 6) by a voltage at pin 1, which causes comparator Q8
to open FET switch Q14. The primary function of the vol-
tage at pin 1 is to shift the clamp comparator input out of
the way to allow free-running oscillations.

Since the integrator is an inverting amplifier, and both input
{pin 7} and output (pin 8} are available, a feedback resistor
network altows the SWEEP TIME vernier, R102, to be used
as a dc level shifter in the manual mode. A non-inverting
amplifier consistirig of 06, Q7 and Q19, with a gain of 2,
provide a 32 volt peak-to-peak wave output which is used for
sweep drive. This cutput is divided by R18 and R53 to pro-
vide a horizontal drive of about 16 volts peak-to-peak at an
impedance of about 23K ohms.

A centering adjustment (R4 1) provides a dc level adjustment
of the integrator and horizontal outputs {pin 8, pin 12, and
pin 11) by shifting both positive and negative thresholds of
the hysteresis switch. A size adjustment (R45) provides an
amplitude adjustment by effectively varying the size of the
hysteresis window. Symmetry of trace and retrace time
{for equal positive and negative input voltages to the inte-
grator) is established by adjusting the integrator balance
control R7. This adjustment also affects the manual mode
centering and the sweep period for fully counterclockwise
rotation of the SWEEP TIME wvernier.

The four sections of the SWEEP TIME selector switch pro-
gram the M1H module. The functions of each section are
listed below:

Section A Integrator input selector

Section B Clamp level shift and routing switch
disconnect

Section C Trigger source selector

Section D Line trigger routing, and hysteresis

switch hold.

CIRCUIT DESCRIPTION

Circuit operation as modified by the switch positions may
be understood by considering the MANUAL, VARIABLE
RATE, and LINE positions one at a time.

MANUAL POSITION

Section A. A feedback resistor R113 is connected from
output {pin 8) to input {pin 7) of the integrating amplifier,
converting it to an inverting dc amplifier. Resistor R114
shifts the amplifier output dc levet to -8 volts for zero input
voltage to R104. When the SWEEP TIME vernier control
R102 is fully clockwise, the negative input voltage to R104
is sufficient to shift the output voltage to +8 volts dc.

Section B. The ciamp is disabled in this position by apply-
ing +18V to pin 1, causing the hysteresis switch input to be
disconnected from any internal source of triggers by open-
ing the routing switch Q14 (since Q8 is turned off). The
shift bias is disconnected when Q14 is open.

Section €. The trigger input peint pin 4 is grounded.

Section D. The hysteresis switch is held in one state by
applying -18 volts to its input through a 33K ohm resistor.
This causes the output to be negative (this bistable circuit is
a positive feedback amplifier) providing the proper polarity
to R102 and preventing blanking of the RF output.

VARIABLE RATE POSITIONS

Section A. Proper integrator input resistors are selected in
decade increments in these positions, R105 - R108.

Section B. The clamp is disabled and triggers are held off
unless the “pull trigger”’ switch is opened, removing +18
volts.

Section C. Two trigger sources are connected to pin 4; an
external trigger from REMOTE jack J101-7 and triggers
from the Front Panel momentary TRIG switch S103.

Section D. No connection is made to pin 6 in any of the
four variable rate positions.

LINE POSITION

Section A, The proper value integrating resistor is selected,
by-passing the SWEEP TIME vernier, to produce equal
sweep and retrace periods.

Section B. Clamping, works in this position independently
of the "'pull trig”" switch.

Section C. The line rate square wave from the power supply
is connected to the trigger input.
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Section D. Amplified triggers are routed into the hysteresis
switch independently of the internal routing transistor,
providing additional (redundant} line rate reliability.

45 SWEEP DRIVE (MODULE M2H)

The M2H module provides the correct sweep drive voltage
required by each oscillator as programmed by the Front
Panel Tuning controls, Sweep Width controls, and the Mode
switch.

These programs are summed to a standard voltage level and
then feed shaping circuits for each band which are en-
abled by the B-1 and B-2 voltages and by a synthezied B-3
voltage.

The shaping diodes conduct at {evels determined by a resis-
tor network driven by a constant current source, Q7.
Aseach dicde conducts, an additional current is fed into the
summing junction of the output amplifier consisting of
Q12, 413, and Q14.

The cutput waveform amplitude is controlled by R72, R76,
and R80 which are connected by switch transistors Q15,
Q16, and Q17 into the feedback path to the summing junc-
tion.

This module also provides two regulated voltages for use
primarily as programming voltages and an inverting ampli-
fier to furnish an inverted triangle wave for use in the start-
stop mode of programming.

4.6 SWEEP OSCILLATOR, BAND 1
{(MODULE M9H)

The RF sweep signal for band 1 is developed by the hetro-
dyne method which utilizes two UHF sweep oscillators, a
diode mixer, and a wide-band RF amplifier.

Sweep oscillator, Q2, sweeps from approximately 1.4 to
1.65 GHz. The average frequency is adjusted by R2 which
controls the average bias on the varactor diodes, CR1, CR2,
and CR3. The sweep drive voltage from pin 9 of the module
is connected to the opposite side of these diodes causing
the freguency to vary above and below this average fre-
guency in a low-to-high frequency direction.

Sweep oscillator, Q5, is similar to the Q2 circuit, however,
the varactor diodes have been reversed, and the polarity of
the bias voltage supplied by R12; course adjustment, and
R13, CENT FINE adjustment, has been changed. These
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changes cause the oscillator frequency to vary from a high
to low frequency. The approximate output frequency is
1.4 and 1.156 GHz. This out of phase sweep technique has
several advantages. First, larger sweep widths are obtainable
and second, the nonlinearity (FREQ wversus TIME) of one
oscillator is cancelled by the nonlinearity of the second
oscillator. R9, which is a linearity adjustment, optimizes
this ¢ancelling process by controlliing the sweep drive ratio
between the oscillators.

The two sweep signals are combined in a single balance
diode mixer comprised of L4, L5, CR8 and CR9. The
resultant, difference frequency, of 0 to 500 MHz, is then
amplified in the wide band amplifier consisting of transis-
tor stages Q11, Q12, and Q13.

Transistor stages Q6 and Q7 supply the blanking voltage to
the wide band amplifier and causes it to be shut off during
the sweep retrace time. The output from the wide band
amplifier is connected to J1, which in turn is connected to
the output wide band amplifier located in module M10H.
A second output is also obtained from this amptlifier and is
coupled, via R4b, to a similar wide band amplifier consisting
of transistor stages Q14, Q15, and Q16. The output from
this amplifier is connected to J2 which in turn is connected
to the marker generating circuits.

Transistors Q8, Q9, and Q10 provide a -15 volt supply to
operate the sweep osciilators. This improves stability and
provides isolation between the oscillators and the -18 volt

supply.

4.7 OUTPUT AMPLIFIER, BAND 1
(MODULE M10H)

The M10H module contains a wide band amplifier, an
electronic attenuator, and a leveler amplifier.

WIDE BAND AMPLIF{ER

This amplifier provides 2 stages of RF amplification to in-
crease the RF input level present at Q1 by about 40dB.

The frequency response of this amplifier is recuced for fre-
quencies near 0.5 MHz or lower and above 500 MHz.

The input amplifier stage consisting of Q1, Q2, and Q3 is
enabled by the B+1 switching voltage, and the cutput stage,
consisting of Q4, Q5, and Q6 by the -20 voltage, when the
Front Pane! band switch is in the Band 1 position. The -20
voltage also provides current through R30 and the RF out-
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put cable to turn on a pin diode, located in the M19H module,
which couples the band 1 RF output into the RF output
system.

ELECTRONIC ATTENUATOR

Ahead of the first RF amptifier is an electronic attenuator
consisting of PIN diodes, CR1, CR2, and CR3 which pro-
vides variable RF conductance proportional to the positive
current supplied through the switching transistor Q7.

LEVELER QUTPUT (PIN &)

The leveler amplifier (Q9, Q10, and Q11} provides leveling
of the RF output for Bands 1, 2 and 3 by supplying a posi-
tive current to the electronic attenuator system for each
band as directed by the band switching voltages (B-1, B-2,
and B-3) which turn on the correct switching transistor for
that band (in the M10H module or the M19H moduie).

A positively increasing output voltage from the leveler am-
plifier wifl increase the RF output level. RF blanking is
effected by a positive input voltage {pin 4} to switching
transistor Q8 which causes the leveler output {pin 6} to go
negative during sweep retrace time shutting off the elec-
tronic attenuator.

LEVELER INPUTS (Pin 5 and Pin 7)

A monitor diode, located external to the M10H, provides
a negative DC voltage related to the RF output level present
in the output system. The output system and monitor diode
is located in the M19H module or in an external monitor
circuit. This negative voltage is connected to one input of
the operational amplifier, consisting of Q9, Q10, and Q11.

Since an increasingly negative voltage at the input will re-
duce the positive current supplied to each electronic atten-
wator, the RF output level is held constant, by negative
feedback, at a level determined by a reference voltage. This
reference voltage varies under control of the LEVEL PRO-
GRAM input voltage at pin 7 of the M10H module. The
magnitude of this negative voltage is determined by the MAX
pot which sets the maximum RF level when the program
voltage is maximum (-18 volts). The MIN pot provides a
small negative reference voltage which determines the mini-
mum RF level when the level program voltage at pin 7 is
zero.

CIRCUIT DESCRIPTION

4.8 SWEEP OSCILLATOR,BANDS2& 3
{MODULE M19H)

This medule contains two separate sweep oscillators, each
with its voltage variable attenuator and the necessary switch-
ing circuitry to connect either band 1, band 2, or band 3 to
the common monitor and RF output connector.

Band 1 is connected to the RF output circuit by PIN diode
CR9. The control current for switching this diode is con-
tained in the M10H module.

Band 2 oscillator, consisting of Q6 and its associated cir-
cuitry, is a common base oscillator varactor-tuned by CR2,
CR3, CR4 and CR5. Biasing of the varactor diodes is pro-
vided by Q1 and Q2. Q3 is a switching transistor which
disconnects the bias voltage from the varactors when the
unit is operated on band 1 or band 3. The B -voltage for
the oscillator is modulated by the blanking signal, from pin
4, in transistor stages Q4 and Qb. This modulation causes
the oscillator to be cut off during the sweep retrace period,
thereby providing a zero RF output level during the retrace
time. The RF signal is coupled from the oscillator, by L9,
to & voltage variable attenuator consisting of CR6, CR7
and CR8. This attenuator is part of the closed loop leveling
system consisting of the monitor diode CR20, the leveler
amplifier, (located in the M10H module) and the voltage
variabte attenuator. The operation of this circuit maintains
a constant amplitude RF signal at the monitor point and
also allows adjustment of this signal over a 20dB range.
Since the effective impedance at the monitor point is zero
ohms, R46 establishes the output impedance at approxi-
mately 50 ohms.

Band 3 oscillator is almost identical to band 2. The os-
cillator tank inductance has been decreased and the oscilla-
tor transistor, Q14, is operated at a slightly higher current.
The varactor bias is provided by Q9 and Q10 and the B-
blanking is provided by Q11 and Q12. Current during the
sweep retrace time is not completely removed but is steered
by Q13 through CR12. This current will not cause oscilla-
tion since L15 has been by-passed. |t does, however, pro-
vide better frequency stability in the oscillator. The RF
signal is coupled from the oscillator, by L.20, through the
voltage variable attenuator coensisting of CR17, CR18 and
CR19 and to the RF output.

Q7 and Q8 help provide the proper bias to the shunt diodes
in the voltage variable attenuators, in order to maintain a
constant load for the oscillator, thus minimizing thé fre
quency pulting effects of the attenuator.
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CIRCUIT DESCRIPTION

Transistors Q15 and Q16 are switching transistors which
connect the output of the leveling amplifier to the voltage
variable attenuator associated with the operating band.

49 MARKER ADDER (MODULE M5H)

The main function of this moduie is adding together and
amplifying the individual marker signals from the M6 marker
modules. |t also contains the external marker mixer circuit
and the sweep sample selection and leveling circuits,

The desired sweep sample signal (band 1 or band 2 and

band 3} is selected by the PIN diode switch CR4 and CR5.

The sweep sample signal is then leveled in the same manner
as the main RF output signal. The voltage from the moni-
tor, CR7, and the reference voltage from R46 is fed to the
leveling amplifier consisting of transistor stages Q12 and Q13.
Q11 provides blanking of the leveling amplifier. Any error
between the two input signals is amplified and fed to the
voltage variable attenuator CR6. The operation of this cir-
cuit produces a constant amplitude signal at the monitor
point,

The leveled sweep sample signal is connected to the external
marker mixer, CR1 and CR2, and to the sweep sample out-
put connector, J4. A 47 ohm resistor, which is connected
between J4 and the monitor point, establishes the source
tmpedance at approximately 50 ohm. The signal is then
routed to each M6 marker module.

The marker output signals from the individual M6 marker
modules are connected to the input pins 1, 2, 3, and 4 of
the MbH module. One or two M6 outputs are connected to
each input. The signals are then amplified in the input
stages {Q2, Q3, Q4, and OB} and combined in the common
collector load. The collector load is an external 10mH
choke when the Front Panel MARKER WIDTH Seiector
is set to "WIDE"”, or a 3.3k ohm resistor, R21, when the
Width Selector is set to “NARROW.” The combined mark-
er signals are then amplified in transistor stages 06, Q7 and
Q8. The Front Panel Marker WIDTH Selecter also varies
the high frequency gain of the amplifier by connecting
capacitance across R27, the feedback resistor. The amplified
signal is then fed to the complimentary output stage, Q9
and Q10, which is biased so that input signals less than 0.5
volts are not amplified. This eliminates most spurious mark-
ers and noise from the output. The output is then connect-
ed to the Front Panet MARKER SIZE Control and finally
to the Front Panel SCOPE VERT. connector.
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4,10 MARKERS (MODULE M6's)

Each marker module contains a crystal oscillator, a tuned
or untuned mixer and a marker amplifier., Harmonic genera-
tor marker moduiles also include one or more harmonic
generating stages.

Several types of marker modules are required to cover the
wide frequency range and to produce both single frequency
and harmonic type markers. A single frequency marker
generator produces a marker at a single frequency while the
harmonic marker generator produces markers at harmoni-
cally related frequencies of the crystal oscillator.

The model number for singte frequency markers is M6S
followed by the marker frequency. The model number for
harmonic markers is M6H followed by the harmonic marker
frequency.

The Crystal Oscillator operates between the frequencies of
100 kHz and 55 MHz. Several different types of oscillators
are required to cover this range of frequencies. The 100
kHz oscillators use a tuned oscillator with the crystal operat-
ing at its fundamental frequency in a series resonant mode,
The 1 to 17 MHz crystal oscillators are either tuned series
resonant mode oscillators or untuned pierce type oscillators.
The 17 to 55 MHz oscillators use a tuned Colpits oscillator
with the crystal operating at its third overtone frequency in
a series resonant mode. The tuning supresses the crystal
fundamental and higher order resonant frequencies. The
crystal and marker frequency are the same for frequencies
between 100 kHz and 55 MHz. The markers above 55
MHz use harmonic generating technigues,

The output from the crystal oscillator (or harmonic genera-
tor} is combined with the sweep sample in the mixer stage.
In the case of single frequency markers, the mixer includes
a tuned circuit which selects the desired crystal or crystal-
harmonic frequency and the sweep sample frequency. in
the case of a harmonic marker, the mixer is untuned. The
mixer circuit is generally a diode mixer, although transistor
mixers are sometimes used. The fundamental and product
signals are filtered from the mixer output, leaving the
“difference signal’’ which is applied to the marker amplifier
stage,

The marker amplifier is a single stage amplifier having a fre-
quency response of several kHz to approximately 500 kHz.
The output of the marker amplifier is connected through
the SIZE Control to the output pin of the module,
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5.1 INTRODUCTION

This section provides information for testing, calibrating,
and troubte shooting the sweep generator. The performance
test is designed for incoming inspection and periodic evalua-
tion. If performance is not to specifications, refer to the
calibration and trouble shooting sections.

5.2 SERVICE INFORMATION

52,1 DISASSEMBLY INFORMATION

Disassembly

Figure b-1.

REMOVAL OF BOTTOM COVER — Remove the two rear
feet (A} and lift cover off with a slight rear movement.

REMOVAL OF TOP COVER — Remove the single screw
(B} from the top and lift off cover with a slight rear move-
ment,

REMOVAL OF SIDE PANEL — Either side panel ¢can be
removed to provide better access by removing the four
screws holding the side panel to the instrument, The Front
Panel/Module Section can be removed from the power
supply section by removing two screws holding the sec-
tions together and by disconnecting the electrical connec-
tors between the two sections. NOTE: The separation of
the two sections performs no useful purpose during normal

SECTION
MAINTENANCE

service procedures,
5,2.2 MODULE SERVICING

SERVICE KIT K102 - This service kit contains a module
extender and RF extension cables which enables the module
to be electrically operated while physically located above
the rest of the modules, thereby making all parts easily
accessible.

REMOVAL OF MODULE — Modules may be removed by
removing any cables attached to the top of the module and
removing the hold-down screw {C) from the bottom.

REMOVAL OF MODULE COVER — Remove all nuts and
screws from the top of the module and slide the cover off.

REINSTALLING MODULE - Before reinstalling the
module, check the module pins for proper alignment, then
carefully seat the module pins into the chassis socket and
replace the hold-down screw (C) to insure a good ground
connection between module and chassis.

MODULE PIN NUMBERING SYSTEM - The module
pins are numbered as shown in Figure 5-2. The index studs
for the circuit modules are located off center to prevent
the module’s being plugged in backwards. This off-center
stud location also provides a method for locating pin #1.

MARKES MCDULE

$1ZE ADIUSTMENT CIRCIUIT MODULE

@ @

.__4—- ™~
IO o2
LON O]

TApPe'o FOR &- 32::54“5
HOLD-DOWN SCREWS

@rr-c::rrg)
BOTTOM VIEW

Figure 5-2. Mocdule Pin Numbering System
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5.2.3 TRANSISTOR LEAD CONFIGURATION — Transistor lead configurations are shown in Figure 5-3.

éé 2N3905
2N3854A 2N4250 M MPS3T02
2N3391A 2N3644 gN5088
ZNE507
ece ¢ BE 2N6511
EBC
DUAL
# éﬁ 7a31
7/ 2NE9T
Yoo MPF104 ZNI1305
TD40! 2N5458 2N3866
ECBH DSG 40539
OR
$DG
[_. 1’ B8
4430 3IN140 ! ¢ 2N5294
ZN51T9 } E
36817
GGSD
;’BE 12
o
SHIELD 40424
2N3054
Bg MJ 3202

Figure 5-3. Transistor Lead Configuration

5.2.4 RECOMMENDED TEST EQUIPMENT — The following test equipment, recommended for servicing, trouble shoot-

ing, and calibrating the Wavetek Model 20071, is shown in Tabie b-1.

TABLE 5-1. RECOMMENDED TEST EQUIPMENT

INSTRUMENT

Oscilloscope

Digital Voltmeter
Power Meter

RF Detector
Spectrum Analyzer
Precision
Attenuator Pads

Marker Generators

CW Signal Generator

DC Coupled
1mV/em sensitivity

0.1% Accuracy

Frequency Range
10 to 1600 MHz

Frequency Range
1 to 1500 MHz

Frequency Range
10 MHz to 3 GHz

10, 20, & 40d8

1, 10 & 50 MHz
Harmonic Markers

CRITICAL REQUIREMENT

Adjustable to 925 MHz

with 0.1 V output,
accuracy £10 MHz

RECOMMENDED
HP-130

Weston 1240

HP-437A
HP-8485A

Wavetek D152
HPB555A/8652A

Weinchel 50-10,
50-20, 50-40

Wavetek MGH-1,
M6H-10, M8H-50
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5.3 PERFORMANCE CHECKS

The following procedure is intended to ensure that the in-
strument meets its published specifications. The checks
specified assume that the instrument is equipped with A-2
optionsat 1 MHz, 10 MHz, and 50 MHz, While it is possible
to check the instrument’s perfermance without the use of
harmonic markers, by using suitable external CW sources, a
complete check by this method is impractical.

5.3.1 PRELIMINARY CHECK

Rotate both START and STOP thumb wheels to their low-
est frequency position (turri full left). Both frequency
indicators must read 0 MHz, +2MHz, when read on the
SWEEP WIDTH frequency scale. (Interpolation on the
Sweep Width scale between 0 and 10 MHz is necessary to
locate +2 MHz).

Preset controls as follows: BAND to 1, SWEEP TIME to
LINE, OUTPUT to +10dBm, MARKER WIDTH to WIDE,
MODE to CW, the four paddle switches to their extreme
down position, 50 MHz HAR markers to on (in position)
and the remaining markers and MOD off. Set the CENT
FREQ to 250 MHz {left thumb wheel) and connect the
power meter to the RF out connector. (Ensure the power
meter is on the +10dBm scale).

Turn AC power on and allow the instrument to stabilize

RF

DETECTOR |
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for 5 minutes. The power meter must read between +9.5
to +10.5dBm. The calibrating procedure calls for +10dBm
adjustment at 300 MHz. However, some error must be
allowed for changes due to ambient operating temperature
and variations between power meters,

5.3.2 FREQUENCY CHECKS

Connect the instrument to the RF detector and scope as
shown in typical setup Figure 5-4. Set the SWEEP WIDTH
control (right thumb wheel) to 520 MHz and the MODE
switch to aF. Leave the rest of the controls as previously
set in step 5.3.1. Adjust the MARKER SIZE, the scope
vertical, and scope horizental controls to obtain a pattern
as shown in Figure 5-5, Use DC coupling on both the verti-
cal and horizontal scope inputs. The output voltage from
the detector will be approximately 0.8 voits, A detected
output less than 0.7 volts indicates a defective detector or
an uncalibrated scope. Each 50 MHz marker must fall with-
in £0.2 cm of each CM line on the scope graticule, This is
equivalent to a display linearity of 2%. This 2% specifica-
tion is extremely important since all diai accuracy specifica-
tion are directly related to it. Repeat check on BANDS 2
and 3. In order to identify absolute frequencies on bands 2
and 3, an external CW signal can be connected to
the EXTERNAL MARKER IN connector to identify one
of the 50 MHz harmonic markers, This also verifies the
operation of the external marker circuit.

SCOPE

O <
L lox

Figure 5-4. Typical Set-Up
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WITH NO INPUT, ADJUST HORIIONTAL POSITION
TO SET THE “DOT" AT THE 5cm (CENTEM LINE

ADJUST HORIZONTAL SENSITIVITY
FOR A DISPLAY WIDTH OF EXACTLY

+ 5'.! o

HHH

2
\_

o.2v

PTE FFWT SR PRI
HH

0.4V — HHHH

0.8V

o.8v ! 4= _ﬂ

BAND 1 ° 50 500
BAND 2 450 700 50
BAND 3 900 150 1400

Figure 5-b. RF Detector Display

To check the minimum frequency on band 1, set BAND to
1 and frequency dials {use either S/S or aF MQODE) to
sweep approximately 0 to 10 MHz, Turn on the 10 MHz
harmonic marker and locate the first marker on the right of
zero fock-in point. Turn on the 1 MHz harmonic marker
and count down to 1 MHz, The detected output must be
leveled down to the 1 MHz marker at all settings of the
OUTPUT. vernier.

5.3.3 MINIMUM SWEEP WIDTH CHECK

Set MODE to AF and adjust SWEEP WIDTH to exactly 1
MHz (use 1 MMz markers). Adjust the MARKER WIDTH
to produce a marker approximately 200 kHz wide. Next,
adjust the SWEEP WIDTH to minimum. The 200 kHz
wide marker should cover the entire scope display, Repeat
the above check for bands 2 and 3, readjusting sweep
width and center frequency as required. The minimum
sweep width is less than 200 kHz on all bands.

5.3.4 RESIDUAL FM CHECK
Readjust SWEEP WIDTH to produce a calibrated frequency

display of exactly 1 MHz full scale. Adjust CENTER
FREQUENCY control to center one of the 1 MHz har-
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monic markers on the scope display. Residual FM can be
read directly on the scope display by noting the amount of
jitter of the marker. (A jitter of 0.2cm would be equal to
20 kHz).

Change SWEEP TIME selector from LINE to the 0.1 - 0.0
position and again read the marker jitter. The additionat
jitter in this position represents the line related residual.
Maximum allowable jitter is 15 kHz. Alternate Method to
read residual FM is with a spectrum analyzer.

5.3.56 FREQUENCY DRIFT

Return SWEEP TIME selector to LINE and again calibrate
the display's sweep width to 1 MHz. Position the marker to
the exact center of the oscilloscope display and read fre-
quency drift directly from the scope display by noting the
change in the markers position with time. Each centimeter
represents 100 kHz. When reading drift over long periods of
time, calibrate the display sweep width to 5 MHz, using the
1 MHz harmonic marker. Next turn off the 1 MHz marker
and turn on the 50 or 10 MHz harmonic markers. Center a
marker on the scope display and read drift as before, except
each centimeter now represents 500 kHz.

Maximum allowable drift is 100 kHz per 5 minutes or 2
MHz per 8 hours, after a one hour warm-up at a constant
ambient temperature, and allowing a 5 minute stabilizing
period after a frequency change,

5.3.6 DIAL ACCURACY CHECK

aF MODE: Set MODE to aF, BAND to 1, MARKER
WIDTH to wide and turn on the 50 MHz harmonic marker.
{1 and 10 marker off). Set SWEEP WIDTH to approximate-
ly 1 to 2 MHz and adjust CENT FREQ control until the
zero frequency lock-in point is exactly center on the scope
display. Read the error on the frequency scale. Repeat at
each 50 MHz harmonic intervals across the band., The
allowable error is £10 MHz.

Repeat check on bands 2 and 3. Arn additional frequency
error is produced by the pulling effect of the OUTPUT
vernier on bands 2 and 3, therefore, rotate the QUTPUT
vernier thru its entire range at each 50 MHz check point.
Increasing the SWEEP WIDTH to approximately 5 MHz
will simplify reading. The allowable errcr on band 2 and 3
is 2% of the indicated frequency.

The accuracy of the SWEEP WIDTH scale can be checked
with the 50 MHz harmonic marker in a similar manner. Set
the actual sweep width to 50, 100, 150, etc., and read the
error on the SWEEP WIDTH scale. Accuracy on band 1 is
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+10 MHz, and on band 2 and 3 £20 MHz. Again, accuracy
onband 2 and 3 is affected by the OUTPUT vernier control,

START/STOP MODE: Return to BAND 1 and set the
MODE to S/S (Start/Stop). Set START to -10 MHz and
STOP to 510 MHz. A pattern similar to Figure 5-5 should
be present on the scope display. Reduce STOP contro!
until the 500 MHz marker just disappears from the right
side of its scope display; read error of the STOP frequency
indicator {red), repeat at each 50 MHz interval.

Return STOP dial to 510 MHz and adjust START control
until the zero lock-in point just disappear from the left
side of the scope display ; read error of the START frequency
indicator (green), repeat at each 50 MHz interval. Allowable
error is the same as band 1 in the af mode, +10 MHz,

Recheck for bands 2 and 3, vary QUTPUT vernier at each
50 MHz check point. Allowable error is 2% of indicated
frequency.

5.3.7 CW MODE CHECK

Turn MODE switch to CW. This position removes the re-
turn trace blanking and the sweep width drive from the
oscillator. The output frequency is controlled by the
CENTER FREQ control and the dial accuracy will be the
same as previously checked at the af mode. The detected
pattern on the scope will be a negative voltage equal to that
produced in the S/S and af mode with the absence of the
zero level return trace,

5.3.8 SPURIOUS SIGNAL CHECK

Checking for spurious signal content is not normally requir-
ed for periodic calibration, only for initial incoming inspec-
tion. The only practical way 1o measure the spurious signal
content is with a high quality spectrum analyzer covering
the frequency range of 10 MHz to 3 GHz. The spurious
check is made in accordance to the instructions furnished
with the particular spectrum analyzer.

The main spurious signals on all three bands is the second
and third harmonic of the output signal and should be
more than 26dB below the main output signal from 10 to
500 MHz on band 1 and 26dB below the output signal from
500 to 1400 MHz on bands 2 and 3. Harmonic content is
not specified below 10 MHz on band 1 and an increase of
the second harmonic output to approximately 22dB below
the output in the 450 to 500 MHz area of band 2 is normal,

In addition to the harmonically related spurious signals,
band 1 will have non-harmonic spurious signals due to the
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hetrodyne method of obtaining the sweep output signal.
These spurious signals are typically 40 to 50dB below the
output from 10 to 400 MHz and increase to no more than
26dB beiow the output in the 400 to 500 MHz area.

5.3.9 RF OUTPUT FLATNESS (amplitude variations vs.
frequency)

Flatness can be checked with a negative polarity RF detec-
tor or a power meter. - The power meter method is to be
preferred since its own flatness is better than that of most
RF detectors. A 0.5dB detector flatness is typical of many
detectors over this frequency range. However, the power
meter has two limitations not present in the RF detector.
First, slow response time and second, not useable below
20 MHz. The first limitation can be overcome by making
the flatness measurements in the CW mode, the second by
making flatness measurements with a detector in the low
frequency area,

To measure flatness, set the MODE switch to CW, OUTPUT
control to +10dBm, and connect the power meter to the
RF output connector. Tune the entire frequency range
from 20 to 1400 MHz and note the frequency where maxi-
mum output was obtained. With the OUTPUT VERNIER
control setthe output at that frequency to exactly +10dBm.
Again tune the entire band and note the minimum output
reading. A minimum output of 8.5dBm or more is required
to meat the flatness specifications of £0.75dB.

§.3.10 RF OUTPUT LEVEL

The MAX RF output level is set to produce exactly +10dBm
at 300 MHz. This produces the minimum error over the
greatest frequency range and can be checked by using the
power meter while operating the instrument in the CW
mode.
b.3.11 ATTENUATORS

20dB Vernier: The accuracy of the 20dB vernier can be
checked using the power meter while operating the instru-
ment in the CW mode. The vernier dial is calibrated at 300
MHz. BDial accuracy is £0.5dB to 500 MHz, +1d8 to 1000
MHz, and £2dB to 1400 MHz. This error is contributed
by the vernier and does not include the basic flatness error
at +10dBm.

70dB Attenuator: The accuracy of the step attenuator can
be measured by using a suitable Attenuation Test Set or by
directly substituting precision RF attenuator pads for each
10dB step of the attenuator. The difference between the
two outputs represents the attenuator error. An RF
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detector can be used to recover the signal at levels down to
approximately -40dBm. Below this level an RF amplifier
or sensitive receiver {spectrum analyzer) must be used.
Allowability error is +0.5d8 to 500 MHz, £1db to 1000
MHz, and +2dB to 1400 MHz. This error is that produced
by the step attenuator alone and does not include the basic
flatress or the vernier attenuator error.

5.3.12 SWEEP TIME CHECK {Horizontal Qutput Check)

Connect the horizontal output of the sweep generator to
the oscilloscope vertical input, Adjust the oscilloscope con-
trols for an internatly generated, automatic, line-triggered
sweep of 2ms/cm and a vertical sensitivity of 2V/cm,
Adiust the sweep generator SWEEP TIME selector to LINE
lock and ensure that the TRIG/RECUR switch is in the
RECUR position. Adjust the oscilloscope vertical position,
horizontal position, and trigger level to obtain the wave-form
shown in Figure 5-6.

+av

ov FEURR SR FRURY u/;;xx Ly
Hd e

WAIT TIME - SWEEP RETRACE_, |
WINE POSITION ONLY) TIME TIME

- 16ms @ 60 Hr .|
20ms @ 50 Hx

Figure 5-6. Scope Horizontal Qutput

Adjust the sweep generator SWEEP TIME selector to .1-.01
position. Ensure that the VARIABLE MANUAL control is
fully clockwise. The wait time should disappear and the
sweep time should be less than 10ms with approximately
equal sweep time and retrace time periods, Adjust the
oscilloscope time base to BOms/cm, Adjust the sweep
generator VARIABLE/MANUAL control fully counterclock-
wise, The sweep time should be more than 100ms with
approximately a 10:1 ratio between the sweep and retrace
time periods.

NOTE: The retrace time period remains constant within
any one SWEEP TIME range setting and the VARIABLE/

MANUAL control varies the sweep time period. With the
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VARIABLE/MANUAL control fully clockwise the sweep
and retrace times are both approximately 0.01 seconds.
With the control fully counterclockwise the sweep time be-
comes approximately 0.1 seconds and the retrace time re-
mains 0.01 seconds. On the next lower range (1-.1) the
retrace time would remain 0.1 sec and the sweep time would
vary from 0.1 to 1 second.

Repeat these checks for the 1-.1, 10-1, and 100-10 sec
positions of SWEEP TIME selector switch. Adjust oscillo-
scope time base as necessary 1o ensure that the VARIABLE/
MANUAL control will adjust the sweep time from faster
than the maximum to slower than the minimum specifica-
tions for each range.

Adjust the SWEEP TIME selector to MANUAL and adjust
the VARIABLE/MANUAL throughout its range. A DC
voltage should be present that is variable from -8V, £.5V,
with the control fully counterclockwise to +8V, %56V,
with the control fully clockwise.

Adjust the SWEEP TIME selector to the .1-.01 position and
set the TRIG/RECUR switch to TRIG, The sweep should
now be disabled. Moving the switch to the upper most
position (spring loaded position) and releasing it should
produce one complete sweep cycle.

NOTE: The triggered mode of operation is only possible in
the variable rate positions and will not operate in the LINE

lock position of the SWEEP TIME selector.
5.3.13 MARKER SYSTEM CHECK

Connect the equipment as shown in Figure 5-4. Adjust the
sweep generator and oscilloscope controls to obtain the
display shown in Figure 5-5, The actual control settings
would be the same as in paragraph 5.3.2.

NOTE: The foltowing performance check is for a 50 MH;
harmonic marker, Specifications, with the exception of
spurious markers, are the same for either single frequency or
harmonic type markers and the procedure for verification of
performance does not differ,

Single frequency markers should have no spurious markers
throughout the swept range. Harmonic type markers may
or may not have small spurious markers at one half or one
third the specified marker interval.

MARKER SIZE

Observe the markers and ensure they are of equal amplitude
throughout the range, Repeat this check for bands 2 and 3.
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Set the oscilloscope vertical gain to 2V/cm and adjust the
MARKER SIZE control fully clockwise., The markers
should be approximately 12V peak-to-peak in amplitude.
Set the MARKER SIZE switch to mid-position and adjust
the oscilloscope vertical gain to 50mV/cm. The markers
should be approximately 50mV peak-to-peak in amplitude.
Adjust the MARKERS SIZE control fully counterclockwise
and set the oscilloscope vertical gain to 100uV/em. The
markers should be less than 100uV peak-to-peak in ampli-
tude. Set the MARKER SIZE switch to the down position
and adjust the oscilloscope vertical gain to 50mV/ecm. The
markers should be approximately 50mV peak-to-peak in
amplitude. Set the MARKER SIZE switch to the up posi-
tion. Positive rectified markers should be prasent for use
with X.Y recording instruments. The amplitude will be
dependent on the output impedance of the RF detector
being used. The amplitude should be adjustable from
approximately 6Y maximum to 1mV minimum with a
detector impedance of 1 meg ohm, or from 0,5V to 1mV
with a detector impedance of 0 ohms. NOTE: The sweep
width must be decreased or the sweep time increased to ob-
serve the rectified marker.

MARKER TILT

Set the MARKER SIZE switch to the down position and
set the MARKER TILT switch to the up position.

While adjusting the MARKER SIZE control throughout its

range, note that the birdy marker is adjustable from a 12V

peak-to-peak vertical marker to a horizontal marker approxi-
mately equal to 10% of the horizontal deflections{1cmon a
10cm deflection),

MARKER WIDTH

Return the MARKER TILT switch to the down position.
Tum on the 1 MHz markers and adjust the MARKER SIZE
control for approximately a 4cm marker. Adjust the
CENTER FREQUENCY and SWEEP WIDTH controls to
calibrate the oscilloscope for a 1 MHz sweep width.

Adjust the CENTER FREQUENCY to center the birdy
zero beat on the oscilloscope center graticule fine and note
that the marker width is approximately 400 KHz wide
(each cm equals 100 kHz). Decrease the MARKER
WIDTH switch one position and note that the marker is
approximately 200 kHz wide. Decrease the MARKER
WIDTH switch one position and note that the marker is
approximately 100 kHz wide, Decrease the MARKER
WIDTH switch to the most narrow position, The marker
is now approximately 10 kHz wide.
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MARKER ACCURACY

Marker accuracy may be verified by one of several methods.
The first method requires a signal generator and a frequency
counter covering the desired marker frequency. First ad-
just the sweep generator’s center frequency to the markers
frequency and the sweep width to approximately 2 MHz.
Connect the output from the signal generator to the EX-
TERNAL MARKER IN jack, located on front panel, and
carefully adjust the signal generator for a zero beat with
the internally generated birdy marker. Next, connect the
signal generator’s output to the counter and read the signal
generator frequency which is now identical to the internal
markers frequency. Allowable error is 0.005% of the mark-
er frequency. The second method uses the counter only
but requires the removal of the instrument and marker
module covers, Probe the marker box with the input lead
from the counter until sufficient signal is picked up to pro-
vide a counter reading. The highest crystal frequency used
is 50 MHz. Markers above this frequency use harmonics of
the crystal frequency. Again the allowable error is 0.005%
of the crystal frequency. )

Test equipment for the marker accuracy check is not listed
in the recommended test equipment chart since the require-
ments vary with the method and the specific markers in-
stalled in the unit. Also, the inheritent stability of the
quartz crystal makes a marker accuracy check unnecessary
in all but the most critical applications.

53.14 EXTERNAL PROGRAMMING

External programming inputs are not normally checked on
incoming inspection unless these special functions are to
be used in a particular application. The program input sig-
nals, external controls necessary, and input pin connectors
are covered in Section 3 under Operating instructions, If
it is necessary to check these functions at incoming inspec-
tion, reference can be made to that section of the manual
for complete set-up instructions.

54 MECHANICAL ADJUSTMENT OF FRE-
QUENCY INDICATOR TAPES

Rotate both START and STOP thumb wheels to their
lowest frequency position, turn to left. Both frequency
indicators must read 0 MHz +2 MH:z when read on the
SWEEP WIDTH frequency scale; if not, proceed as follows:
With reference to Figure 5-7, disengage IDLER by forcing
IDLER SPRING 10 a disengaged position. While IDLER is
disengaged, rotate the TAPE DRIVE until the frequency
indicator indicates zero frequency, release the IDLER
SPRING and engage the IDLER. If the frequency error is

57
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still more than 2 MHz, loosen the screw holding the TAPE
GUIDE and rotate the GUIDE so the TAPE can be disen-
gaged from the sprockets on the TAPE DRIVE. Disengage
the TAPE from the TAPE DRIVE sprockets and advance
the tape one sprocket in the opposite direction of the fre-
quency error. Engage the TAPE on the sprockets, reposi-
tion the TAPE GUIDE and tighten the screw. Again disen-
gage the IDLER and turn the TAPE DRIVE to indicate zero
frequency. The Front Panel frequency control thumb
wheel must be held against its mechanical stop during the
entire adjustment procedure,

TAFPE

TAPE
DRINE SPROCKE

TAPE
GUIDE

ERONT
PANEL

T

-,
.

Model 2001

— IDLER

/—u;A ER SPRING
J

bRIVE

PINION

POWER
PLUG

REMOTE
JACK

Figure 5-8. Power Supply

55 CALIBRATION PROCEDURE

Remove top cover, bottom cover, ieft side pane! and M2H
module cover. Allow a 15 minute warm-up period before

5-8

calibrating. |n general, calibration must be performed in the
sequence given.

Refer to Figures 5-8, 5-9 and 5-17 for ad-
justment and test point {ocation,
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551 +18 VOLT ADJUSTMENT

Connect the digital voltmeter to the +18 volt supply, pin 6
on the power plug and adjust R9 to produce +18V £10mV.
{See Figure 5-8).

552 .18 VOLT CHECK

Connect the digital voltmeter to the -18 volt supply, pin 4
on power plug. The reading must be -18 volts £50mV,

553 -20 VOLT CHECK

Connect the digital voltmeter to the 20 volt supply, pin 5
on the power plug. The reading must be -20 volts £ 0.3V,

554 .16 VOLT CHECK

CAUTION: The + and 16 volt supplies are not short cir-
cuit protected. Connect the digital voltmeter to the -16
volt supply, pin 3 of the remote jack. 1t must read -16
volts +0 1 volt. (Record reading).

LINEARITY
KEFEPENCE
TeRADy SWEEP WiDTH ADJ
CENT. SIZE BAND 1 2
/AYERTED .DE"-'VE +J‘6 VOLT ADJ
S/ZE CENT
afl2ll:f 2 gl =) 8
- - - 3 - o -3

TR TFZ

Oo;

b»‘i"«.
A

a 1 L 1 i 1 1a
{ |

I [ I i I T U

Figure 59. M2H Module
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555 +16 VOLT ADJUSTMENT

Connect the digital voltmeter to the +16 volt supply, pin 2
of the remote jack, and adjust R95 (see Figure 5-9) to ob-
tain exactly the same voitage, but of opposite polarity, as
recorded for the -16 volt supply in paragraph 5.5.4,

5.5.6 SWEEP RATE ADJUSTMENTS — MODULE M1H

See Figure 6-17 for location of M1H module and agjust-
ment. Set Front Panel controls as follows: TRIG/RECUR
switch to RECUR, SWEEP TIME switch to .1-.01 sec, and
VAR/MANUAL control completely clockwise. Connect
the scope vertical input to the output of the rate generator,
pin 10 of the REMOTE jack, and adjust the scope vertical
and horizontal time base controls to produce a stable pat-
tern simnilar to Figure 5-10. Adjust M1H CENT control to
obtain an output symetrical about zero volts and the M1H
SIZE control to obtain the 32 volt peak-to-peak amplitude.
This is a preliminary adjustment, final adjustment will be
covered in paragraph 5.56.7.

+16V i
// ¢ i
oy \ A .Y‘H:;:»#i HHSHHHHHHHH
LN 7 i A /
—18v \ r \—
i

Figure 5-10. Sweep Ramp (M1H Output}

Next set the Front Panel VAR/MANIUAL control fully
CCW and adjust the M1H INT/BAL to produce a sweep
time of 0.12 seconds. See Figure 5-11.

Then set the Front Panel SWEEP TIME to LINE and adjust
the MTH CLAMP control to clamp the negative going peak
of the M1H output to -16 volts, See Figure 5-12.

Finally adjust the WAIT control mounted on rear of the
SWEEP TIME switch assembly, see Figure 5-17, until the
wait time as shown in Figure 5-12 is approximately 1 miilj-
second.

5-9
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The frequency accuracy of the unit is dependent on the +16
volt reference supply, the -16 voit reference supply, the 32
volt peak-to-peak sweep ramp and the inverted 32 volt
— - sweep ramp. These four voltages must be precisely adjusted

T
| in relation to each other to maintain dial and display
¥ accuracy.
2
‘E ]
1/ 3
FHE v#r‘- Hiv-b-ﬂl%. - :E " +16V MEMOTE
- A A% T JACK, PIN 2
{ $ b / 4 b
i G S +'- 1 / 7 ~\ E3
/ i 3 [\ | SWEEP RAMP
\ e N L/ I REMOTE JACK, PIN 10)
4oy b E INVERTED sws:r"uwﬂ me
\ / EE * -—-":'- REMOTE JAcK.
— ] i NT,
T —18V IREMOTE
——— 0.12 soc, ——i E3 JACK, PIN 3)

Figure 5-11. M1H Bal Adjustment Figure 5-13. Relationship Between Sources

The + and -16 volt references can easily be sat up accurately

as already described in paragraphs 5.5.4 and 5.55. The

next problem is to adjust the peak “'positive and negative”

excursions of the sweep ramp, M1H pin 12, to within 0.1
volt of the +16 volt and -16 volt references.

7\ ey Since the entire 32 volt change from -16 to +16 voltsis
y:

T 3 equivalent to a frequency change of 520 MHz, the 0.1 volt
: \\ ramp accuracy would be equivalent to a frequency error,
x[H.,EEH:. A Y P due to the program voltage, of 1.6 MHz, which is allowable.

\ /‘ \ It can be seen in the initial adjustment of the sweep ramp,

\ /f E: j/ made in paragraph 5.5.6, that the required 0.1 volt resolu-

-6V tion when viewing the entire 32 voit sweep ramp is not ob-

tainable. Offsetting the scope position control to view only

\ the positive or negative peak is not practical since the M1H

ADJUST CLAMP CENT and SIZE adjustments vary both the positive and

1O —16v negative peaks. A practical approach is to use a scope

ADJUST WAIT ___| probe containing two back-to-back 12 volt zener diodes

FOR 1emy. in a zero supressing circuit. The schematic of the probe is
shown in Figure 5-14.

e
H-HHH

b

Figure 5-12. Sweep Ramp

55,7 RELATIONSHIP BETWEEN +16, -16, SWEEP RAMP
and INVERTED SWEEP RAMP 12v i2v

TO cmcun——b\{———ﬁ—— TO SCOPE VERTICAL INPUT
The next step is possibly the most critical to the overall

performance of the generator and requires some explanation, Figure 5-14. Zero Suppressing Probe

5-10
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Repeat the adjustment procedure outlined in paragraph
5.5.6, with the zero supressing probe. However, this time
set the scope vertical sensitivity to 1 volt/em. !nstead of the
waveform shown in Figure 5-10, the waveform shown in
Figure 5-15 should be present.

+16V REFERENCE

————— - ¥/ —— —1evREFERENCE

Figure 5-15. Sweep Ramp (Probe)

Calibrate the display by connecting the probe to +16
volts, and then to -16 voits. Mark these points on the scope
face or record the exact amplitude of the 16 volit references,
Next, connect the probe to the sweep ramp, REMOTE
plug pin 10, and adjust the M1H CENT and SIZE controls
until the positive and negative peaks agree precisely with
the + and -16 volt calibration points. Repeat the calibra-
tion to check for scope drift while the adjustments were
being made.

Next, adjust the inverted sweep ramp in the same manner

MAINTENANCE

by connecting the probe to REMOTE Plug, pin 15, and
adjusting M2H, R9 (SIZE), and M2H, R13 {CENT). See
Figure 5-9,

5.5.8 SWEEP DRIVE ADJUSTMENT — MODULE M2H

Connect the scope vertical INPUT (straight connection, do
not use the zero supressing probe) to test point #1 in the
M2H module. See Figure 5-9. Set the Front Panel MODE
switch to af, SWEEP WIDTH control for minimum and the
CENTER FREQUENCY control toindicate a dial frequency
of 260 MHz on band 1, then adjust M2H, R17 for zero
voits at TP1.

Next, adjust the Front Panel SWEEP WIDTH control to
MAXIMUM sweep width. Do not move the Front Panel
CENT FREQ control. Adjust M2H, R26, for a 28 voit
peak-to-peak signal at test point #1.

Without disturbing the Front Panel CENT FREQ or SWEEP
WIDTH adjustments return the scope to an X-Y operating
mode with the HORIZ QUTPUT of the sweep generator
driving the scope Xinput. Set the SWEEP TIME to .1-.01
sec and adjust the SCOPE display width to 10.4cm (.2cm
overiap on each end}. See Figure 5-16a.

Connect the scope Y input to M2H test point #2, which
is the top side of any of the three diodes adjacent to M2H,
Q7. (Linearity correcting resistors may or may not be con-
nected to the diodes depending on the inherent linearity of
the sweep oscillator). Adjust M2H, R31, to position the
"knee'’ approximately 2/3cm to the left of the 10cm mark,
as shown in Figure 5-16b. The M2H module cover, and the
left side panel may now be replaced.

Figure 5-16. M2H Linearity Ref Adj
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569 LEVEL MIN AND MAX ADJUSTMENT -
MODULE M10H

Preset the Front Panel controls as follows:

BAND Switch to 1

MODE Switch to CW
FREQ Control to 300 MHz
QUTPUT Control to +10dBm
ALC Switch to INT

Set the power meter to read +10dBm and connect the
thermistor mount to the sweep generator's RF output con-
nector. Adjust the M10H LEVEL MAX control to produce
a power meter reading of exactly +10dBm. Turn the Front
Panel vernier OUTPUT contrel to -10dBm {completely
counterclockwise}, change the power meter scale to read
-10dBm and adjust the M10H LEVEL MIN contro! to pro-
duce a power meter reading of exactly -10dBm. Some
interaction exists between the LEVEL MIN and LEVEL
MAX controfs so repeat the adjustment until both the +10
and -10dBm readings are obtained.

55,10 CENTER FREQUENCY AND SWEEP WIDTH
ADJUST — Bands 1, 2 and 3

Connect SWEEP, SCOPE and RF DET as shown in TYPI-
CAL SET-UP, Figure 5-4. Set: ‘

BAND Switch to 1

MODE Switch to af
CENTER FREQUENCY Control to 2560 MHz
SWEEP WIDTH Control to 520 MHz
OUTPUT Control to +10dBm
SWEEP TIME Switch to .1-.01 sec
Four Paddie Switches down

50 har marker Switch on

MARKER WIDTH Switch to WIDE
MARKER SIZE for a display

similar to Fig-
ure 5-5.

The sweep generator should be thoroughly stabilized by
operating approximately one hour with all covers in place
before the following adjustments are made.

Adjust the scope per Figure '5-5. Adjust the M9H CENT
control, band 1, to position the 250 MHz marker at the
exact center of the scope display. Adjust the M2ZH SWEEP
WIDTH 1 to position the 0 frequency and 500 MHz mark-
ers as shown in Figure 5-5. Compromise between 0 and 500
if necessary.

Set BAND switch to 2, wait 5 minutes, then adjust the
M19H CENT, BAND 2, to position the 700 MHz marker to

5-12
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the exact center of the display. Adjust the M2H SWEEP
WIDTH 2 to position the 450 and 950 MHz markers as
shown in Figure 5-5. Compromise between 450 and 950 if
needed.

Set band switch to 3, wait 5 minutes, then adjust the M19H
CENT, BAND 3 to position the 1150 MHz marker to the
exact center of the display. Adjust the M2H SWEEP
WIDTH, BAND 3, to position the 900 and 1400 MHz
markers as shown in Figure 5-5. Compromise between
900 and 1400 if needed.

55.11 FINAL ADJUSTMENT OF M1H CLAMP

While operating the sweep generator as set up in paragraph
5.5.10, carefully note the extreme left side of the scope dis-
play. The trace should extend 0.2cm beyond the first
graticule line, as shown in Figure 5.5.

Switch SWEEP TIME from .1-.07 sec to LINE, and adjust
the MTH CLAMP for the identical display width,

55.12 SWEEP SAMPLE ADJUSTMENT M5H

Connect the RF detector to the SWEEP SAMPLE QUT Jack
of the M5H module, using the adapter cable supplied in
the service kit, and adjust the MSH SWEEP SAMPLE ADJ.
to produce a detected output of 35 millivolts when the
Front Panel BAND switch is set to band 1.

55.13 MARKER SIZE ADJUSTMENT

Each marker module has a SIZE adjustment potentiometer
which is accessible from the under side of the sweep genera-
tor, when the bottom cover is removed. (See Figure 5-2).
The control is adjusted until a saturated marker is obtained
on the scope display when operating the unit as shown in
the typical set-up, Figure 5-4. A saturated marker is ob-
tained when a further increase in the marker modules SIZE
adjustment does not increase the marker amplitude on the
scope display. Increasing the size adjustment beyond this
point will result in spurious markers on the display.

5.6 TROUBLESHOOTING

Trouble shooting is generally a systematic procedure of
“divide and conquer.” A thorough understanding of the
block diagram and circuit description located in Section 4
of this manual will enable the trouble symptom to be
associated with a particular modute. Once this has been
accomplished the module can be replaced or trouble shot
with the aid of the module schematic. A problem in a
power supply often causes many symptoms pointing to
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other areas and should be checked when the symptom does
not clearly indicate a specific problem. The +18, -18, and
-20V supplies are located on the rear chassis printed circuit
board and the +16 and -16 reference voltage supplies are
located in the M2H module. Performance of these supplies
are indicated in the calibration procedure.

5.6.1 TROUBLE SHOOTING HINTS

The following is a list of several typical symptoms followed
by the probable cause or a trouble shooting procedure.

INTERMITTENT OPERATION OF ANY TYPE — Defective
module pin sockets or locse RF cables.

NO RF OUTPUT

ALL THREE BANDS — Defective attenuator or RF
cables connecting 1o the input or output of the attenuator.

SINGLE BAND ONLY — Check for the presence of the
band switching voltages B-1, B-2, and B-3 at module M9H,
M10H, and M19H as shown on the Module Wiring Diagram.

RF OUTPUT NOT FLAT - Most common cause is the ex-
ternal RF detector being defective. Another is the monitor
diode located in the M19H module. This is a point contact
diode and can be damaged if the RF output is momentarily
connected to a B+ voltage. A good monitor diode will pro-
duce a negative detected voitage (pin 8 of M19H) approxi-
mately twice the amplitude of the external detector. For
example, at an RF output of +10dBm an external RF
detector will read approximately 0.8V. The internal moni-
tor, pin 8 of M19H, will read approximately -1.6V.

FREQUENCY UNSTABLE (JITTER) — Check all modules
for loose hold-down screws, especially module M2H.
Check the + and -16V reference supplies. Operating the
unit in a strong magnetic field, such as setting on top of or
adjacent to another instrument containing a large power
transformer, can produce 60Hz HUM modulation.

SWEEP RATE PROBLEM — Probable cause is a defective
M1H module or wiring to the Front Panel SWEEP TIME

MAINTENANCE

selector switch. See the calibration procedure for verifying
proper operation,

NO RF SWEEP — First check pin 12 of the M1H module
for the presence of a 32V ramp. This ramp indicates
proper operation of the M1H, Next check for the ramp at
the input of the M2H pin 7 {aF mode}. Finally check
the output of the M2H at pin 9. It should be similar to the
input except it wilt be lower in amplitude, approximately
12V peak-to-peak, and will have an average value of OV
when the Front Panel center frequency control is set to
mid-band. |f the M2H output is correct the trouble would
probably be in the MOH or M19H sweep oscillator module.

MARKER PROBLEMS

To isolate the cause of a marker problem when the symptom
does not clearly indicate a specific circuit or component,
first check the sweep sample output at the M5H Sweep
Sample Out connector. It should be a detected signal be-
tween 30 to 50 mV. if the proper sweep sample signal is
not present it indicates that the trouble is in the sweep
oscillator module or connecting sweep sample cabies. Next
connect the detector in place of the terminating plug P102.

A signal at this point indicates all jumper cables and RF
jacks on the M6 modules are intact, Then check for the
birdy output at pin 3 of the marker module. A 10 to
15mV peak-to-peak birdy is sufficient to drive the M5H
module and indicates the M6 module is operating properly.
With the 15mV peak-to-peak birdy present at the input of
the MGH, pins 1, 2, 3, or 4, a 32V peak-to-peak signal will
be produced at the output pin 7. This indicates proper
operation of the M5H. This output signal at pin 7 is con-
trollable in width by the Front Panet MARKER WIDTH
control. The signal is now routed through the Front Panel
Marker Size controt and to the Front Panel SCOPE
VERTICAL connector. A 12V peak-to-peak signal is nor-
mally at this peint when the Front Panel SIZE control is
set to maximum. A common marker problem is that
caused by one of the interconnecting cables between the M6
modules being loose. This causes a notch in the sweep
sample input to the module causing uneven harmonics or
weak output.

5-13
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Figure 5-17. Model 2001 Top View
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i secrion ©
REPLACEABLE PARTS

6.1 INTRODUCTION
This section contains lists of all replaceable parts for the instrument.

For an assembly containing one or more subassemblies, the assembly list
appears first, and is followed by the subassembly list.

The lists appear in the following order.

PARTS LIST

1010-00-0011
1111-00-0007
1112-00-0008
1112-00-0005
1118-00-0001
1219-00-0005
1115-00-0001
1218~00-0012
1114-00-0002
1114~00-0029
1114-00-0027
1114-00-0003
1114-00-0004
1114-00-0005
1114-00-0050
1114-00-0099
1114-00-0100
1114-00~0045
1114-00-0150

ASSEMBLY
2001
SWEEP ~ 2001

SWEEP TIME - 2001
MKR SHPR/SZ - 2001
REMOTE PLUG - 2001
HARNESS - 2001

PS6

PC -~ PS6

M1H

M2H

M5H

M9H

M10H

M19H

M6H-1

M6H-10

M6H-100

M6S-3

M6Z-1

6.2 MANUFACTURERS CODE

The following code is used on the parts lists to identify the manufacturer.
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ABBRV NAMEIC-.l'l..ﬂ............'ll.

ALLEN=BRADLEY

ANALOG DEVICES

ARROW HART, INC.

ALAN INDUSTRIES

AMERICAN MAGNETI1CS
AMERICAN PLASTICRAFT CO,
ABACUS PACKAGING CO,
ADVANCE COMPONENTS, INC.
AVX CERAMICS

AERTECH INDUSTRIES

AHAM COMPANY

ALPHA INDUSTRIES, INC.
ALCO ELECTRONICS PROULUCTS
ALL PLASTICS, InNC.

AMP, INC,

AMPHENOL CONNECTUR SYSTEMS
AMPEREX ELECTRONIC CURP,
ARCO ELECTRIC PRODULCTS
ASSOCIATED SPRING

AIRCU SPEER ELECTROUNICS
ATLANTIC INDIA RUBBER COMPANY
AMERICAN TECHNICAL CERAMICS
ATR COIL Co,

AUGAT, INC.

AVANTEK, INC.

ALPHA WIRE

BEK-TEK' INC.

BECKMAN INSTRUMENTS, INC.
BELDEN CORP,

BERG ELECTRONICS

BEECH GROVE HARDWARE
BUURNS, INC,

BREEZE CURPORATIONS, INC.
BUCKEYE STAMPING Cu,

BUD RADIO, INC,

BURNDY COURP,

BUSSMAN ™MFG,

CORNELL DUBILIER ELECT. DIV,
CLINTON ELECTRONICS
CUTLER=HAMMER, INC.
COMPONENTS, INC,.

TRA/CINCH

C & K COMPONENTS, INC,
CENTRALAB DIv,.

C=W INDUSTRIES

CAMBION

CARLING ELECTRIC, INC,
COMPONENT DEVELOPMENT CORP.
CENTRAL COIL CO,

CORNING GLASS WORKS

CHERRY ELECTRICAL PRODUCTS
CIMCO WIRE AND CABLE INC.
CTS KNIGHTS, INC.

CLAIREX CGORP.

CLARQSTAT MFG, CO

CITY'....'I.."-...'.

MILwWAUKEE
CAMBRIDGE
KETTERING
CoLuUMBUS
CARTERVILLE
CHICAGQ
CHICAGY
CENTERBRUUK
MYRTLE SBEACH
SUNNYVALE
AZUSA

NOBURN

NURTH ANDOVER
INDIANAPOLIS
HARR]SAURG
BROADVIEW
SLATERSVILLE
SHELBYVILLE
BRISTOL

ST. MARYS
CHICAGO
HUNTINGTON STATIUN
BLOOMINGTON
ATTLEBORO
SANTA CLARA
ELIZABETH
READING
FULLERTON
GENEVA

NEW CUMBERLAND
BEECH GROVE
RIVERSIOE
UNION
COLUMBU3
WILLOUGHBY
NURWALK

ST. LOQUIS
NEWARK
ROCKFORD
MILWAUKEE
BIDDEFORD
ELK GROVE VILLAGE
NATERTONWN
MILWAUKEE
WARMINSTER
CAMBRIDGE
WEST HARIFORD
CARSON
8RAZIL
CORNING
NAUKEGAN
ALLENDALE
SANDWICH

MT, VERNON
DOVER

A |
MA
on
InN
ik
Ik
IL
cr1
SC
CA
CA
™A
ME
IN
PA
il
RI
IN
crT
PA
IR
Y
IN
M A
Ca
J
PA
CA
IL
PA
IN
CA
NJ
OH
UH
cr
M0
NJ
IL
wl
ME
It
M A
wl
P A
MA
cT
CA
IN
NY
IL
NJ
IL
NY
NH

-
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CLFX
CPKG
CTS
CTS=E
CTSBR
CTSBY
DAL
DAV
DEL
DEW
D10
DRA
E~C
E=M
ELCO
ELFX
EPITK
ETP
EXAR
F=K
Fe=5
FAN
FCO
FRTE
FRXC
G-E
GeH
6-1
GAL
GRIES
GRIP
GUDL
Hep
HEL
HE Y
HHS
HIT
HOLUB
HUD
HY/PL
HY T
INT
IRC
ITT
JAN
JEF
JEFWC
JEW
JHSN

JON
Kel
K=3
KEENE
KEM

NAME..I.'.l.l....l"'.........

COLE=~FLEX CORP,

CREATIVE PACKAGING DIV,
CHICAGO TELEPHUNE SYSTEMS

CTS OF ELKHART

CTS OF BERNE

CTS OF BROWNSVILLE

DALE TECHNOLUGY CORP,

HARKY DAVIES MOLDING CO,
DELEVAN DIV,

DEWIRE FABRICATING CORP.
DIODES, INC.

DRAKE MANUFAECTURING CO.
ELECTRONIC CHYSTALS
ELECTRA/MIDLAND CORP,

ELCO INDUSTRIES

ELECTRO~FLEX HEAT INC.

EFITEK ELECTRONICS

ERIE TECHNOLOGICAL PRODUCTS
EXAR INTEGRATED SYSTEMS
FRUST=KING

FEDERAL SCREW

FANCUURT & €O,

FAIRCHILD

FAIR RITE PRUDUCTS CURP,
FERROXCUBE DIVISIuUN

GENERAL ELECTRIC

GRAYHILL, INC.

GEN'L INSTRUMENT SEMICUNDULTOR
GALILEO ELECTRU=OPTICS

GRIES REPRUDUCER

GRIPMASTER CO.
GUDEBROD BROS.
HEWLETT=PACKARD
HELIPOT

HEYMAN MFG, CO,
HERMAN H, SMITH, INC,
HITACH] AMERICA, LTD,

HOLUB DISTRIBUTING CO,
HUDSON TOOGL & DIE CQ.

HYDRO PLASTICS INC,
HYTRONICS

INTERSIL, INC,

INTERNATIONAL RESISTANCE CO.
INT'L TELEPHONE % TELEGRAPH
JAN HARDWARE MFG,., CO.
JEFFERS

JEFFERSON WIRE AND CABLE
JEWELL ELECTRICAL INSTRUMENTS
JOHANSON MANUFACTURING CORrRP,

SILK C0,

E.F. JUHNSON CO,

KERRIGAN LEWIS MFG,

K & S ENGINEERING CO,
KEENE CORP,

KEMTRON ELECTRON PRODUCTS

CITYll.....l.'.Il...-

BABYLON
INDIANAPOLIS
CHICAGU

ELKHART

BERNE
BRUWNSVILLE
HARTSDALE
CHICAGO

EAST AURORA
LOwWELL
CHATSWORTH
HARWOOD HEIGHTS
KANSAS CITY
MINERAL WELLS
ROCKFORD
HLOOMF IELD
KANATA, OnNT,,
ERIE
SUNNYVALE

* ok k%

CHICAGO
GREENSBUORO
MOUNTAIN VIEwW
WALLKILL
SAUGERTIES
INDIANAPOLIS
LA GRANGE
HICKSVILLE
CARMEL

NEW ROCHELLE
MARLBURD
CHICAGO
INDIANAPOLIS
ANAHEIM
WAUKESHA
BROOKL YN

SAN FRANCISCO
NEWPORT
NEWARK
GEORGETOMN
PINELLAS PARK
CUPERTIND
PHILADELPHIA
W, PALM BEACH
LONG ISLAND CITY
DUBDIS
WORCHESTER
MANCHESTER
BOONTON

CAN,

WASECA
CHICAGO
CHICAGO
NEWARK
NEWBURYPORT

ST

NY
IN
IL
In
IN
TX
NY
IL
NY
MA
CaA
I
MQ
TX
IL
c1
* %
PA
CA
CT
it
NC
CA
NY
NY
IN
IL
NY
IN
NY
NJ
IL
IN
Ca
Wi
NY
ca
KY
iNJ
KY
FL
CA
A
FL
NY
PA
MA
NH
NJ

MN
I.
It
DE
MA
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KEY
KID
KIN
KSTR
KSHW
LEYSE
LIT
LRC
MeA
M=D
M=E
M=0
MAL
MAND
MDEC
MILN
MMM
MOL.
MOT
MSP
MYERS
N=T
NAT
NEC
NEW
NYLO
0-6
0-5§
0AK

“OHM
OMEGA
OPTRN
P-8
P=C
P=K
R=T
PAND
PARA
PEC
PEC
PHC
PLSSY
POM
PRMD
PRSN
PTN
PYRO
PYTT
Q-C
RAY
RCA
REL
RICH
RMC
ROGAN

KEYSTUNE ELECTRONIC CURP,
KINGS ELECTRUNICS

KESTER SOLDER DIV,

KSW ELECTRONICS

LEYSE ALUMINUM CO.
LITTELFUSE, INC,

LRC ELECTRONICS, INC.
MICROWAVE ASSOCIATES
MILLER DIAL & NAMEPLATE CO.
MEPCO ELECTRA, INC.
JILLUMINATED PRODUCTS INC,
MALLORY CONTROLS CO,.
MANDEX

MAIDA DEVELOPMENT CO,
MILLEN MFG, CO,

iIM COMPANY

MULEX PRODUCTS

MOTUROLA SEMI, PROD, DlV.
MICRD SEMICONDUCTOR CORP.
MYERS SPRING CO,

NATIONAL TEL=TRONICS
NATIONAL SEMICONDUCTOR CuURP,
NIPPON ELECTRIC CO,
NEWARK ELECTRONICS
NYLOMATIC

QPT1=GAGE INC,

OMN]I SPECTRA INC,

OAK INDUSTRIES INC.
OHMITE MFG. €0,

UMEGA WIRE & CABLE

OPTRON INC,

POTTER AND BRUMFIELD
POWER CUMPONENTS

PARKER KALON CORP,

PENN TUBE PLASTICS CO.
PANDUIT CORP,

PARAMETRIC INDUSTRIES
PACIFIC ELECTRICORD €O,
PACIFIC ELECTRICORD CO.
PHILADELPHIA HANDLE CO,
PLESSEY ENG,

POMUONA ELECTRONICS CO,, INC.
PYRAMID INDUSTRIES, INC,
PRECISION TUBE CO,, INC
PENN TRAN CORP,

PYROFILM CORP,

PYTTRONICS INDUSTRIES, INC,
GUALITY COMPUNENTS
RAYTHEON

RCA

RELIANCE MICA CO.

RICHCO PLASTIC CO,

RADIO MATERIALS CURP,
ROGAN CORP,

CITY.-.-......‘......

NEW YORK
MEDFORD
TUCKAROE
CHICAGOD
INDIANAPOLIS
KEWANEE

DES PLAINES
HORNELL
BURLINGTUN
EL MONTE
MORR]ISTOWN
SANTA ANA
FRANKFORT
CHICAGO
HAMPTON

NEW YORK

ST. PAUL
LISLE
INDIANAPOLIS
SANTA ANA
LOGANSPURY
LAREDD

SANTA CLARA
F0kKyQ, JAPAN
INDIANAPULIS
MORRISVILLE
DAY FON
FARMINGTUON
CRYSTAL LAKE
SKOKIE
HARLEYSVILLE
CARROLLTOUN
PRINCETON
WOODLAND HILLS
CLIFTON
CLIFTUN HEL1GHTS
TINLEY PARK
NORTHF LIELD
GARDENA
GARDENA
CAMDEN
SCHILLER PARK
POMONA
PHOENTIX
NORTH WALES
BELLEFONT
WHIPPANY
MONTGOMERYV ILLE
ST. MARYS
INDIANAPOLIS
CAMDEN
BROOKL YN
CHICAGO
CHICAGO
NORTHBROOX

ST

NY
NJ
NY
IL
IN
Wl
ik
NY
MA
Ca
NJ
£a
In
1L
VA
NY
MN
I
IN
CA
In
TX
CA
* Kk
I
PA
OH
™Mi
IL
iL
PA
TX
IN
CA
NJ
PA
IL
IL
CA
CA
NJ
IL
CaA
AZ
PA
PA
NY
PA
PA
IN
NJ
Y
IL
IL
Il



ABBRV NAME...Il.!.'.l....l!l....'i..

S=-T
SCBE
SCC
SEAST
SEL
SEM
SGM
SHAM
SIEM
S1G
SOUTH
SPE
SPEC
SPR
8§85
STR
STSaA
SYL
SYS
T~1
TCPL
TEK
TELE
THR
TIMES
TIN
TKN
TLNC
TORCO
TRU
TRKW
u=C
UNIC
UNIT
USECO
VAC
VAR
VARIL
VLIER
VONGT
W=E
We]
WAG
WECK
WKFLD
W3D
WSR
ZEN
ZERD
PT

SPECIALTY CONNECTUR
STANDARD GRIGSHY
SWITCHCRAFT, INC.
SERVICE SUPPLY
SARKES TARZIAN
SCANBE DIVISIUN
STACKPOLE CARBON CuU,
SEASTROM MFG, L0Q.
SEALECTRO CORP,
SEMTECH

SIGMA INSTRUMENTS

SHAMRUCK PLASTICS 8 RUBHER

SIEMENS

SIGNETICS CORPOURATION
SUUTHCO FASTENEKS .
SPECTROL

SPECTRUM CONTROL. [NC.
SPRAGUE ELECTRIC CO.
SOLID STATE SCIENTIFIC
STETTNER TRuUSH CO, '
STEEL SALES

GTE SYLVANIA

SYSCUN INTERNATIUNAL, INC,

TEXAS INSTRUMENTS
TACONIC PLASTIC
TEKTRONIX

TELETYPE COURP,
THERMALLUOY CU,

TIMES WIRE AND CABLE

TINNERMAN PRODUCTS, INC,

TECHNICAL WIRE
TELONIC ALTAIR

TOK CORP,

WALDES TRUARC

Tew CAPACITOR ODlv.
UNIVERSAL COMPONENTS
UNICURP

UNITRODE CORP,

USECD DIV.

VACTEC INC,

VARADYNE CAPACITUR DIV.
VARI=L CO.

VLIER ENGINEERING CORP.
VONNEGUT HARDWARE

WELLS ELECTRONICS
WAVETEK INDIANA, INC.
WAGNER ELECTRIC CURP,
WECKESSER CO., INC,
WAKEFIELD ENGINEERING
WAVETEK

WAVETEK

ZENITH RADIO COURP.

ZERO MANUFACTURING CO.,
ZIPPERTUBING, CO,

CITY....I..I..'...".

INDIANAROLILIS
AURORA
CHICAGU
INDIANAPOLIS
BLOOMINGTON
EL MONTE

8ST. MARYS
GLENDALE
MAMARONECK
NEWBURY PARK
BRAINTREE
INnDIANAPULIS
ISEL LN
SUNNYVALE
LESTER
DAYTON
FAIRVIEW
INDIARAPOLILS
MONTGOMERYVILLE
CAZENOV]1A
INDIANAPOLLS
WALTHAM
SUOUTH BEND
DAL LAS
PETERSBURG
INDIANAPOLIS
ELK GROVE VILLAGE
DALLAS
CINCINNAIL
CLEVELAND
CRAWFORD
LAGUNA BEACH
VAN NUYS
LONG ISLAND CITY
OGALLALA

LOS ANGELES
ORANGE
AATERTOWN
VAN NUYS
MARYLAND HEIGHTS
SANTA MONICA
QENVER
HURBANK
INDIANAFOLIS
SOUTH BEND
BEECH GROUVE
8T. LOUIS
CHICAGQ
WAKEFIELD
SAN DIEGO
SANTA ROSA

CHICAGO
BURBANK
LOS ANGELES

ST

IN
IL
IL
IN
IN
CA
PA
Ca
NY
CA
MA
IN
NJ
Ca
PA
Qr
A
IN
PA
NY
I
MA
IN
TX
NY
IN
IL
TX
OH
JhH
NJ
CaA
CA
NY
NB
CA
NJ
MA
CA
M0
Ca
co
CA
IN
InN
IN
MO
IL
™A
CA
CA
iL
Ca
Ca



REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART«NQ MFGR WAVETEK NO, aTy
1 ATTEN, 5070=01 5070=01 W=] 1j13=30=0024 1
2 MER SHPR/SI AS%3Y BEQ0=224 K= ] 1112=00=000%5 1
8500=224
3 SWEEP TIME 3w a33Y BS00=225 We] 1112=00-0008 1
BSO00=22%
4 REMOTE JUMPER PLUG AS00=233 w=] 1118=00=0001 1
AS500=223
S POWER SUPPLY, P36 P86 We] 1115=00=0001 i
12 NP RATE,MIH MiH N=] 1114=00=0002 1
7 SWP DRIVE,MZ2H M2H We] 1114=00=0029 1
10 MKR ADDER,MSH MSH W=} 1114=00=0027 1
9 SNP QSC,MIH M9H We] 1114~00-0003 1
8 OUTPUT AMP,MIOH L%, W=l 1114=00«0004 1
it SWP O8GC,ML9H ML9H LE 1114-00=0005 1
Al CABLE ASSY,2~1/4 IM HXE‘OOO‘-AI We] 1217=00=0022 1
A2 CABLE A33Y,3=1/4 IN WX30Q1=HT Wa] 1217=00=0032 1
A3 CABLE AS3SY,3=1/2 IN WX2001=4A3 Wel 12)17=80=0008 1
Ad CABLE ASSY,10=1/2 IN wx2001=Ad We=] 1217=80=0009 1
WAVETEK P GEN, 2001 1910000011 Rey
PARTS LIST eAGET 1
REFERENCE DESIGNATORS PART DESCRIPTIGN QRIG="MFGR=PART=NO MFGR wWAVETEK NO, ary
AS CABLE A38Y,31=3/4 IN AXZ000=A5 W=] 1217=09~=0038 1
Ab CABLE ASSY,%S IN WX3000=200wnW18 wWe=] 1217=00=0050 1
AT CABLE A8S8Y,2+3/4 IN Wx2Q01l=a7 =] 1217=02=0026 1
AR CABLE ASSY,B=1/4 N WX2(Q0]=AB W=l 1217=80=09010 1
Pto2 SMC TERM,S50 ASQ0=267 ASQQ=267 W=] 1118=0G6~000C7 1
13 HMARNESS AS83Y WY200tL We[ 1219=00=0095 1
WAVETEK Sk GEN, 2001 1010500011 "
PARTS LIST PAGE: 2

—



._._

REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART=NO MFGR | WAYETEK NO, aty
c105 CAP,CER, 120PF , 1KV 6OUIZIN MDC 1510=10=1121 1
€ot02=112
cl06 CAP,CER,20PF, 1KV 60C6200J noC 151021020200 1
CD105=020
C108 CAP,CER,360PF , 1KY 50US6IN NBE 1510=10=1361 1
COl02e138
CR102 DIODE DG109=341 1n3a4 HIT 4807=01=0034 !
J103 J105 J106 J107 CONN, UGIL1A/U KCT9=146 KIN  |2110=01-1013 | 4
JB109w=111
L103 L104 CHOKE, 10,0MH,10% 08N§ 00K ASE 16100306100 2
LAOOS=010
R101 RES,C,1/UH ST, 68K CF1/4=68K ASE 4700=15-5802 1
RC103-368
RI1S Ri16 POT,CONT, 10K 534 SPE  |a610e20-t10% | 2
RY103=310
R122 RES,C,1/4M, 5, 47K CF1/U=47K ASE a700=15-4702 | 1
RC103=347
R123 RES,Co1/UW,5%s 1M CF1/d=1M 43 |4700-15-1000 1
RC103+510
sto1 SWITCH,PILOT LIGHT 616=bw1whlH MeD |5102-00-0001 1
$Z000=003
5103 SWITCH, TOGGLE T107PN=BLK C=K  15106=00-0011] i
ST0N2=006
TITLE ASSEMBLY NQ. REV
WAVETEK SWEER, AS00=222 1111=00=0007 G
PARTS LIST PAGE] 1
REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART=ND MFGH WAVETEK NO, ary
5106 $1t0 SWITEH, TOG,HLK ANOD. | 7101FN C=K 5106=00=0009 2
57001=008
§107 SWITCH,PB,$Z001=004 2KEBOTO000=3048L C=L  |S110-00~0004 i
5109 SWITCH, TOGGLE 7103PN=BLK C~k 5106=00=0004 1
3T000=006
TITLE ASSEMBLY NO. REV
WAVETEK SWEER, 4500222 Pi11=00=-0007 6
PARTS LIST PAGED 2




REFERENCE DESIGNATORS PART DESCRIPTION ORIG=HFGR=PART=NO MFGR WAVETEK WO, ary
CrR101 DIODE DROOG=001 1N4004 PeC 6806=01=4004 1
RI03 RES,C¢1/8H,5%,470 CFL/d=470 ASE 470015=a700 1
RC1O3=147
R1gG Ri11 RES,C,1/8W,5%,33K CF1/8=33K ASE 4700-15=3302 2
RC103=333
R105 RES,C,1/aW,5X, 47N €B4T765 A=8  [4700=15-4705 1
RC103=647
R10& RES,C,1/4W,5%,0,7H CB4755 av6  |a370015=4704 1
RC103e547
R107 RES,C,1/0W,5%, 270K CF1/4=d470K ASE 4T700=15=4703 1
RC103047
R108 RES,MF, 1/8W, 1X,47,5K | MFSSK=47,5K ASE 4701034752 !
RF213=475
R109 POT, 50K, RP129350 36085038 cTs 4610=00=150% 1
RILO RI13 RES, L. 1/8K,5%,39K CF 1 /74=39K ASE 4700+15=3902 2
RC103=339
Ri12 RES,Cs1/0N,5%,47K CF1/u=47K ASE 470015+4702 1
RC103=347
R114 RES,Cr1/4%,5%, 75K CF1/4=15K ASE 4700~15=7502 1
RCIG3=375
$102 SWITCH ASSY, ROTARY SRQG0=017 wel 5104=00=0005 1
SRO0G=017
TITLE ASSEMBLY NO. REV
WAVETEK SHEEP TIME S% ASSY 1112=00=0008 A
B500=225
PARTS LIST PAGEL 1
REFENENCE DESIGNATORS PART DESCRIPTION - 0R 1G=MF GR=P ART =NO MFGR | WAVETEK NO. ary
c1o1 CAP,CER, , 002MF , 1KV 5GAD20 SPR 151010=-1202 1
CD102=220
cto2 CAP,CER,  02UF, 50V T6-820 SPR 1510=10+2203 1
cio3 CAP,CER, 68PF, 1KV 68U2J680J MuC 1510=10=3680 1
tD10a=068
€104 CAP,CER, 150PF, 1KV 60UL51M MOC 1510=10=1151 1
CD102=115
t1o07 CAP, CER, 1 OPF, 1KY 101CCan10 SPR 15{0=10=0100 1
CO101=-610
L10t L102 CHAKE , 10MILH, 10X 155103k ASE 1810-02-1001 2
Lig04=310
R116 RES,C,1/4W,5%,2, 2K CFi/u=2,2K ASE 4700~15=2201 t
RC103+222
R120 RES,Cp1/4m,5%, 33K CF1/4=33K ASE 4700=15=3302 1
RC103=333
Ri21 RES,C 1 /aW,5%,2,7K CF1/4=2,7K ASE U700+15=2701 1
RC103=227
s108 SNITCH ASSY, ROTARY SRO0O=016 wel 5104=00=0004 1
SRUQG=01 &
TITLE ASSEMBLY NO. REV
WAVETEK HKR SHPH/SZ ASSY 1112=00=000%
BS00=224
PARTS LIST PAGE: 1

1

e



REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART=NO HFGR WAYETEK NO, Qry
Jio1q PLUG,MCO00=017 03=06=2151 MOL 2115~04=0001 1
2 TERMINAL MALE 1854 MOL 2113=05=0002 8
MCO00=019
T REV
WAVETEK REMITE JUMPER PLUG et il LT
ASQ0-223
PARTS LIST PAGES 1
REFERENCE DESIGNATORS PART DESCRIPTION ORIGeMFGRePART=NO MFGR WAVETEK NO, aTy
1 PLUG MC000=035 03=06=2042 MO 2113=04=0002 1
2 TERMINAL ;MALE 1854 MOL 2113=05=0002 4
MCOQ0-019
3 RECEPTACLE,MC000=030 03=09=1121 MOL 2513=08=0001 1
4 TERM, MALE MCOQ00=033 02=09=2143 MOL 21130920002 1
5 TERMINAL FEMALE 0e=09=1143 oL 2113=05«0001 b
MCO00=032
& RECEPTALLE,MC000=016 3=0b=1151 MOL 2113=03=0001 1
7 TERMINAL (FEMALE 1654 MOL 2113=05-0001 13
MC000=018
WAVETEK Wik ss assy {3Te e REV

PARTS LIST

PAGE: 1




REFERENCE DESIGNATORS PART DESCRIPTION ORIGwMFGR=PART=NQ MFGR WAYETEK NOQ, aTy
F1 FUSE,8,B,,,5 ANP MOL 1/2 BUS 2410=05=0004 1
MF00=007
Ji RECEPTACLE 03=06=104d1 MOL 2113=03=0002 1
MCO00=034
Ju CONN,UGR11A/U KCT9=146 KIN 2i10=01=1013 1
JB1IO9=111
P3 POWER CORD,WLO02+088 | 172378VF BEL 6011800001 1
g2 G3 a8 TRANS 0A0S2=940 2N5294 REA 4901=05=2940 3
L3 SAITCH,OPDT,LOCKING d6256LFE §=] 5109=00=0003 1
88000«003
Tt XFMR,PWR,TT0Q0=022 TT000=022 W=] 5610«00=00086 H
13 TERMINAL ,FEMALE 185% DL 21135=05=0001 3
MCO0O=018
17 TERM, FEMALE 02=06=1103 MOL 2113=05-0004 1
MCOQ0~04a2
19 POWER SUPPLY BOARD PS6 CARD wel 1218=00=0012 i
T
WAVETEK vakER suepLy, Pss Y %01 RY
PARTS LIST PAGES 1
REFENRENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART=NO HFGR wAVETEK NO, QY
co1 Co7 CAP,ELECT, 1250MF, 50V | 1510=20-7122 MAL 1510=20=7122 2
CEL14=212
co2 CAP,ELECT,50MF,50V TE1307 SPR 1510205509 1
CE107=-050
o3 Cée C10 C11 CAP,ELECT,100MF, 25V TE1211 3PR i510-20=0101 4
CE10S5=110
Co4 €12 CAP,CER, 100PF, 1KY 60ULDLM mOC 1510=10=1101 2
CO102=110
£0S CAP,CER, ,005HF, 1KV 16=050 sPx 1510=10=2502 1
CD103-250
CoB CAP,CER, 1 20PF, 1KY 6OL121M HOC 1510=10=112t 1
cD102=112
co9 CAP, TANT, 1OMF , 25V 1620106X0025002 SPR 1510=217100 1
CE120=010
CRO1 CRO2 CRO3 CROW Dl0DE DROOO=001 INGDOY p=C 4806=01=-4004 17
CROS LRO6 LROT CROB
CRO9 CH10 CR11 CH12
CRi3 CR14 CR15 CR1e
CR17
1cot IC,ICO00=001 LM723CH NAT 7000=17-2300 1
1co2 1€, 1C000=002 NSTR1CY SIG T000=57=4100 t
P02 WAFERCON,MCOBO=03] 1840=12a2 “uL 2112+09-0001 i
WAVETEK HLER suppLy woaro (FI % 2 REY
PARTS LIST FAGED |




REFERENCE DESIGNATORS PART DESCRIPTIGN ORIG=HFGR=PART=ND MFGR | WAVETEK WO, | QTY
Q01 @04 @05 009 Lo TRANS GA036+340 2N3b44 FCD  [4901=03=6440 | 5
805 Q07 Q11 Q12 TRANS OAQ38=541 2N38544 GeE  |4901=03=8541 a
RO1 RES Co1/UW,5%,270 CF1/0=27¢ ASE  {4700=15-2700 1
RC103=127
RO2 RES Gy 1 /UM, 5%, 1,8K CF1/6Gw1,8K ASE  |4700=15-1801 1
RC103=218
RO3 R11 R22 RES,1/2W,1%,5 K205 K1o  |a701-23-0050 | 3
ROO1R~050 )
ROG R14 R2) RES,MF,1/8w, 1%, 1K MFS5K=1K ASE  |a701-03-1001 | 3
RF212=100
ROS RES,MF,1/8W,1X,12,1K | HFS5K=12,1K ASE  |4701=03e1212 | 1
RF213=121
ROG RES,Co1/8m,5%, 1,54 CFL/4=1,5K ASE  [4700~15=1501 1
RC103215
RO7 RES,Cel/4W,5%,220 CF1/4=220 ASE  {uT00~15-2200 1
RC103=122
ROB RES,C,1/44,5%.3,9% CF1/745,9K ASE  |4700=15=3901 1
RC103=239
RO9 POT, 1K, RP131+210 36071028 CTS  |4610-00-3102 | 1
R10 RES,Crl/UM,5%,2,7K CF1/4=2,7K ASE  {4700-15-2T01 1
RC103=227
WAVETEK PONER SUPPLY BOARD N 2 Rty
PARTS LIST PAGE: 2
REFERENCE DESIGNATGRS PART DESCRIPT}ON ORIG=HFGHePART=ND MFGR | WAVETEK ND, | oT¥
R12 R25 RES,C,1/4n,5%,470 CF1/4=870 ASE  [4700+15+4700 | 2
RC103w147
RY3 RES,C,1/2n,5%,2, 7K CF1/2%2,7K ASE  4700-25=2701 i
RC105=227
R15 R24 RES,MF +1/8W, 1%, 15K MF55K=15K ASE  l4701-03-1502 | 2
RF213=150
Rib K17 RES,C,1/Um,5%,1K CF1/umlK ASE  luTope1s-1001 | 2
RCL03=210
R1B RES,Co1/4W,5%, 4, 7K CFL/d=t, 7K ASE  [4700=15e4701 1
RC1O3=247
R19 R20 RES,SET,2=10K,1/84 RX000=003 W=l  |4769=00=0004 1
BTY:2:4701=03-1002
R21 R29 RES,Col/dM, 5%, 10K CFL/4=10K ASE  [a7o0-15-1002 | 2
RC103=310
R2b RES,Co1/2W,5%,2,2K CFL/2=2,2K ASE  [T09=25-2201 1
RC105~222
R27 RES,MF, 1/8W,1%,825 M SSK=825 ASE  [4701-03~B250 1
RF211=825
®28 RES,MF, 1784, 1%, 6,81% | MFS5K=6,81K ASE  4701=0%-8811 1
RF21 2681
R30 RES,C,1/2%,5%,470 CFL/2=4T0 ASE |4700-25-4700 1
RC105=147
R31 RES,C,1/2W,5%,220 CF1/2-220 ASE  [4700-25-2200 1
WAVETEIK PUNER supeLY BGARD TN 2 R
PARTS LIST PAGE: 3




REFERENCE DESIGNATOURS PART DESCRIPTION ORIG=MFGR=PART=NO MFGR WAVETEK NO, arY
£o1 Co7 Co08 Co9 Ci12 CAP,F,T.,4,BPF FASG=86892 A=B 1510=30=1689 10
C14 C15 Cl6 C17 C20 CFlO02=Rb8
€02 co0b C11 CAP,CER,470PF, LKV H0UUTIN MDC 1510=10=1471 3
CD102~-147
Cos CAP,FILM,,ISMF, 100V $0C154K100 PLSSY |1510-60~=7154 i
cou CAP,CER,10PF, 1KY 107CC=010 SPR 1510«100100 1
CD101=010
cos CAP,CER, ,001MFD, 1KV SGADLO SPR 1530=10=1192 1
cO102~210
c1e CAP,CER, ,02UF,50V 1G=520 PR 1510=10+2203 1
c13 CAP,CER, 120PF, 1KYV 60UI21IM MDC 1510=10=1121 1
CR192=112
C18 C19 CAP,F,T,,uTOPF FASC=a712 A=b 1510=30=0a71 2
CFi01=147
c21 CAP,CER, ,01MF, 100V 6BU103M MOC 1510~10=2103 1
CD103=340
CR1 CR2 CR3 CR4 CRS DIODE DROOO=D01 INGOOG P=C YE0E=01 8008 9
CR6 CR7 CRB CR9
Go1 @2 TRANS , M/PR, 2N5458 08000=014 Wel 4998=00=0002 1
RTY:2:4901=05=05R0
! Q03 u04 BOT W08 GO9 TRANS UB000=00% MP53702 MOT 4902+03-7020 9
I Q11 ais Q17 Q19
1
TITLE ASSEMBLY NO. REV
| WAVETEK SWP RATE,MIH 11164=000002 B
| PARTS LIST PAGES 1
!
REFERENCE DESIGNATORS PART DESCRIPTION OR1G=MFGR=PART=NO MF GX WAVETEK KO, ary
Q05 uld TRANS QAQ54=580 2N5458 MOT 490 1m05~4580 2
Q906 U1Y TRANS QHOO0O0=010 D101 SPR 4902-00=1010 2
610 w12 G13 o18 THANS RACIR=S54] 2NIB54A GeE 4901=03=B541 q
ROt ®O9 RES,C,1/0%,5%,220 CFi/4=220 ASE 4T00et5=2200 2
RC103=122
RO2 RO3 ROS W1l Rls RES,Col 7U4nysSX, 4, 7K CFi/sd=4, 7K 4SE 4700-15=4701 6
R37 RC103=247
K04 R13 K18 R3Y N38 RES,Cal/UW, 5%, 47K CFl/u=aTK ASE 4700=15=4702 7
R39 RS3 RCIO3=347
RO& RES,Ce1/4w,5%, 180K CF1/4=180K ASE 4700=15=1803 1
RCLO3=41B
ROT R20 R4l HAS POT,20K,RP129=320 16082018 Crs 4610=00=120% u
ROB R26 R271 R1s RES,Co1/0W,5%,22K CEI/ 422k ASE 4700=15=2202 4
RC103=327
Ri0 RES,Crd/Uws10%,5,6M £8565] AwH 4700=16=5604 1
RC104=556
R12 RST RES,Cpt/Un,SX, 47 CF1/u=47 ASE 4700~15=4709 2
RC105=007
R1S RES,C, /0%, 5%,68K CF1/4=68K ASE 4700-15-6802 1
RCEO3=368
R16 K51 RES,Cyl/uW, 5%, 10K CEl/4=10K ASE 4700=15=1002 2
HCLO3=310
TITLE ASSEMBLY NO. REV
WAVETEK SWP RATE,MIH 1114=00-0002 B
PARTS LIST PAGES 2

s iy



REFERENCE DESIGNATORS PART DESCRIPTION ORIGaMFGR=PART=ND MFGR WAYETEK NO, Q7Y
R17 R30 R31 R48 RES,C, 179K, 10X, 10K ce1o31 a=8 4705161002 4
RC104=31048
R19 R24 R28 R29 RES,Cr1/4W, 5%, 100K CF1/a=100K A3E 4700-15=1003 4
RC103=010
R21 RES,C,1/8n,5%, 18K CF1/4=18K ASE 4700+15-1802 1
RC103=318
R22 RES,Co1/8W 5%, 62K CF1/4=b2K ASE 4700+15-6202 1
RC103=362
R23 RES,C,1/a0,5%,560K CFi/4=560K ASE 4700=15+5603 1
RC143=456
R25 RES,C,1/4W,5%, 1N CF1/detM ASE 4700=15-1004 1
RC103+510
R32 RES,Cr1/4W,5%. 1K CFi/4elK ASE 47001510601 1
RCLO3=210
R34 RES,Cr1/4W, 10%,10M CB1061 A=B 4700=16=1005 1
RE10G610
R3S RY3 RS2 RES,Co1 /4K, 5%, 100 CF1/a=100 ASE 4700=15=1000 3
RC103=110
R4O Ra7 RES,C,1/4K,5%, 220K CF1/a220K ASE 4700=1522203 2
RC103=422
R42 RS5 RES,Cr1/0%,SX 6, 8K CF1/dw6,BK ASE 47001525801 2
RC103=268
TITLE ASSEMBLY NOQ. REV
WAVETEK SWP RATE,M1H 1114=00=0002 8
PARTS LIST PAGE; 3
REFERENCE DESIGNATURS PART DESCRIPTION DRIG~HFGR=PART=NO HEGR WAVETEX NO, ety
Raa RES,C.s1/4K,5%,12K CF1/d=t2K ASE 4700=151202 1
RC103=312
Rusb RES,Co1/6%,5%, 39K CFL/4=39K ASE 4700-15=5902 i
RC103=339
RU9 RES,Cel/Um,5%,470 CF1/a=470 ASE 4700-15=4700 1
RC103=147
750 RES,C,1/0W,5%, 15K CF1/4=15K ASE 4700=15=1502 1
RC103+31%
RS4 R5E RES,Co1/4%,5%,27K CFL/d=27K ASE 4700=15=2702 2
RC103=327
TITLE ASSEMBLY NO. REV
WAVETEK SWP RATE,MLH 1114=00=0002 8
PARTS LIST PAGE: &




REFEHENCE DESTIGNATORS PART DESCRIPTION ORLG=MFGR=PART~NO MFGR WAVETEK MO, QTY

Coy CO0O COUS CO0b CO7 CAPF T4 rb,APF FASC=bH892 A=B 1510~30=1689 [}

Cla CF102~R&8

coe CAP,CER, L20PF, 1KV 60UlZiM HOC 1550~10=+1121 1
CDl02~112

cn3 CAP,CER, 1OPF , 1KY 10FCC=Q10 SPR 1910=10-0100 1
Co101=-010

cos CAP,CER, ISPF .+ 1KY 1O0TCC~Q1S SPHR 1510=10=01%9 1
co101=015

cos CAP,Q=C, 2 . 4PF, 10X GC=2,4PF Q=C 1510=40=0249 1
CGl1u1=224

C10 C1! €15 C1& C19 CAPF ,T,,470PF FASC=471¢ A=B 1510=30-0471 b

Cae CF101=147

c12 CAPyCER, 2SPF, 1KY HUCoG250) MR 1510=10=0250 1
LDi01=02%

cts CAP,Q=C,10PF, 10X, AC=10FF Q=C 1910~40=0140 1
CGlui=310

Clse CR0 CAP, TANT, JOMF, 25Y 162D0106X0025002 SPA 1510=21=7190 2
CE120=010

C17 €2l CAP,CEH 4 TOPF LKV 6OU4TIM MBC 1510=10~14a71 2
CD10g=1u7

C23 Ceu CaP,CER, ,014F, 100y LU EL] MRC 1510=1¢=-2108 2
CD103~310

TITLE ASSEMBLY NO. REV
MVETEK SuP DHIVE, M2H 1114=00=0029 H
LI PAGE? 1

REFFRENCE DESIGNATUHRS PAMYT DESCRIPIION ORIG=MFGH=P AR T =N:] ME GH WAVETEK NJ, ary

cas C2e CAPpil,Cyr b, 9PF C=3,9PF =t 151u~Uu0=03499 2
Ch101=239

Cé7 C2n CAP,ELECT, tMF,2%Y 1620105x90250( 2 SPR 1510=2t=7010 2
CE120=001

CROI CkUZ2 CKOS CHOUG DIUNE DRYOVO=001 INUQOG P=C dH0E=01=40nu 15

CRUA LWOT CROT (w1

CRIY CHly Chin (RYn

CRI7? Cr18 ORIV CREO

CRY CR2e

o1 wdd WlA TRANS UHOCO=010 foLel 3R d9pe=90=1010 L)

QB2 w4 s e LAT THANS =AU 2=500 28d25y FCu AYei=04=2500 &

e

NgA TRANS UAD3A=uad R LR ELy Ay =) 3=bul0 1

Qe9 QI bll Wls ule TRANS JAOSU=HLY 2NY9Usl MiE dSUl=US=U4s610 b

m7

112 321 TRANS OBO09=011 T491 SPK 4902=00=d019Q 2

1R QY8 (20 W22 THANS WAQSN=8XY FLRREY. Mir] 49N 1=0S=NA4¢ L

nes THANS HHOQU=0U9 HMPS§Tue “ul 49y2=04=Ju2n i

ROT R29 rbd whh RES,Cal17da, 594, 100K CFLA4=10un 4 5E ulgu=15=1uni d
RCLUi=d1n

RNZ2 R19 R3Z2 wii Wiy WES,Callun,N%,0,7% CFtftimd  IK ASE ufi)=15=a4701 9

Ked KT1 RIS R/Q RC13=247

TITLE ASSEMBLY NO. REV
MVETEK SHP DRIVE ,Men Lild=00=0029 H
PARTS LIST

PAGE T

2




REFEREMCE DESIGMATORS PART DESCRIPTION ORIG=MFGR=PART=NO MFGR WAVETEK ND, "8

RO3 Rb3 RES,Cel/dw,5%,27K CFRL/4=217K ASE 4700=15=2702 2
RC103=327

RO4 R21 RS7 Réd RES,Crt/dW,SK 47K CFL/d=4TK ASE 4700=15-4702 4
RC103=347

RO6 ROB R23 R25 REZ,C,1/74w,5%,100 CFi/4=100 45E 4700«t5+1000 4
RC1493-110

ROT R10 R24 HZT7 Rbs HES,Cpl/78m, 5%, 10K CFL/d=10K ASE 4700¢=15-1002 S
RC103~3)0

RO% R13 R17 RZ26 R} POT,20K,RF130~320 AYPRZOK HEK a610=00=~2203% 9

R72 R7& RE0 R9S

R11 RES,Cy1/4w,5%, 33K CF1/a=33K ASE 4700=15=3302 1
RC103=333

R12 R1A RES,Crl/dw, 5%, 470K CFl/a=070K ASE 4700=15-470% 2
RC103=aa7

R14 R15 Rle RES,SET,3=178K,1/8n RX0Q0=002 w=] 4789=00=0001 i
GTY33:4701=-03=1743

K20 R83 K&9 RES,C,1/78%,5%,8,2% CF1/64=8,2K ASE 4700~15~8201 3
RC103~282

RZ8 RES Cr1/4W,5%,82K CFi/4a=82K ASE a470Q~15=8202 i
RC103=382

R30 RBL R8T HES,C,1/8w,5%, 470 CF1/74=470 ASE 47¢Q=15=4700 3
RC103-14a7

TITLE ASSEMBLY NO. REV
WAVETEK SWF DRIVE,M2H 111a=00=0029 H
”d“S LISI PAGE: 3

REFERENCE DESIGNATORS PART DESCRIPTIUN UREG=MFGR=FPART»ND MFGR WAVETERK NQ, ury

R35 R36 H37 R3A RES,Ce1/744,5%,2,2K CFLlsd=2,28 ASE 470Q=t5=2201 4
RCL1Q =222

RS6 RES,Crl/7dW,5%, 1M CF1/7d4=1H ASE 47090=~15=1004 1
RC103=510

RS%H8 RS% K60 Hoe9 RT3 RES,Cr1/dw, 5%, 104 CHL1OhYS A=r 4700-15~1005 &

R17 RC103=bt0

R&1 RbY RES,C,1/4W,5%,10 CFl1/d=14¢ ASE 4700=19=1009 2
RC10%=010

R&8 RES,Crl 4w, 5X,47 CFlru=47 A 3E 4709=15=4709 1
RHCL1U3=047

R7T0 RTU RIK RES,C,1/dw,5%%,1AK CFlsa=18K ASE 47Qu~t5~1802 3
RCI0OS=318

RB2 RHB RESCs1/7UW,5%,500 CFi/74=580 ASE 4700-15=5600 2
RC1Q3=156

REY HY2 RES,C,1/dW,5%,4,7 CFLl/u=4,7 ASE 4700=15=U4708 2
RC105=R4T

R85 R&& HES,SET,2=10K,1/8- RXO00=003 Wl 4789=00=0004 1
RTY223u701=03=1002
RES ,MF,SET,MAICKED RXQ0C=004 W=l 4789=00=0003 1
CUNSIST:4T99=00=0001
THRU2 0002

R91 RES  MF, 1 /80, 1X,19,1K 4799-00-0001 W-1 4799-00-0001 -
PART UF 4789=00~-0003
QTY31t4701=03=1912

TITLE ASSEMBLY NO. REV
WAVETEK SHP DRIVE sM2H 1118=00-0029 H
PARTS LIST PAGET 4




REFERENCE DESIGNATURS PART DESCRIPTION OHIG=MFGR=PART=N{J MF GH wAVETEK NO, ary
RS RES,MF,1/8W,1%,21,5K  4799-00-0002 W-1 4799-00-0002 -
PART OF dTa9=00=0007%
Uil 34701=-03=2152
R93 W94 RES,Co1/4M, 5%, 15K CFLl/A4=15K ASE Ur00=15=1%02 2
RCIu3=315%
R96 RES Cy1/8m,5%,1,24 CF1/74=1,24 ASE 4T00+15=1204 i
RC103=512
TITLE ASSEMBLY NO. REV
MVETEK SWP DHRIVE,™ZH 11id=00=u029 H
PARTS LISI Pabk?! 9

e sy

[t liod

—



“..

w

REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=FART=NO MFGR WAYETEK NO, oTY
Co1 C21 €22 CAP,FT,500PF, 205250V | 4420=500PF AER 1510=30=3501 3
CF104=150
toz2 CAP,CER/,025MF, S0V TG=525 SPR 151010-2253 1
CD103=325
CO3 CO4 COS CO6 CO9 CAP,FoT.,,6,BPF FASC=6592 4B 1510=30=1689 9
€10 C11 C13 C18 CF102=R&8
co? CAP, TANT, 10MF,25V 162D106X0025002 SPR 1510=21=7100 1
CE120=010
€08 C14 €15 C19 CAP,CER, ,05MF, 100V T6=850 SPR 1510=10=2503 4
CD103~350
ci12 ct2u C2e CAP,F.T,,470PF FASCwd712 A~B 1510=30=0471 3
CFLo1m147
t1e €17 CAP,ELECT,100MF, 25V | TE1211 SPR 1510204101 2
CE106=110
c20 CAP,CER, ,COSMF, 1KY T6=D50 SPR 1510=10=2502 1
C0103=250
£23 CAP,CER, 4TOPF, 1KV HOULTIM ®OC 1510+10=1471 1
cot02=147
c2% CAP,CER, 120PF , 1KY 60UL21M HDC 1510=10=1121 1
coto2=112
CROZ CROT OI0DE DE100=821 INB24AG G-1 4B0T=01-0082 2
CRO3 010DE GROQO=001 1N400 4 PeC 4806=01-4004 1
TITLE ASSEMBLY NO. REV
WAVETEK MKR ADDER ,M5H 1114=000027 E
PARTS LIST PAGES 1
REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART=NO MFGR WAVETEK NO, ary
CROY4 CROS CRO6 DIODE DPOGO=040 MA4TIBO MeA 4805-02-0001 3
W01 W92 O3 oY BOS TRANS QAQS0=880 2N5088 HOT 4901-05=0880 5
006 w12 TRANS QB000=010 10101 $PR 4902-001010 2
007 @08 Q09 Q13 TRANS QHO00=009 MP83T02 MOT 4992=03=7020 4
Q10 TRANS QA03B=54] 2N38544 GeE 4901-03-8541 1
a1y THANS QAOS4=580 2NS45E KOT 4901-05=4550 1
RO1 R32 R33 R4B RES,Co1/74M,5%,1K CE1/t=1K ASE 4709151001 4
RC10Z=210
RO2 RES,C,1/04W,5%,180 CFL/4~180 ASE 4700=15=1800 1
RC103~=118
RO3 R3S R3b RES,Col/uweS%,680 CF1/4=680 ASE 4700-15=6800 3
RC103=148
R4 ROS RES,Co1/aW.5%,56 CF1/4=56 ASE 47001525609 2
RC103=056
R06 ROB RIO0 K13 R16 RES,C,1/0W,5%,22K CF1/422K ASE 4700=-15-2202 o
R19 RC103=322
ROT Ri1 Rio R17 R20 RES,C,1/4m,5%,270 CFL/a=270 ASE 4700=15-2700 5
RC103=127
R0O9 R12 R1iS RiS RES,Cs1/UW,5%,5,6K CF1/dv5,.bK ASE 4700=15=5601 4
RC103+256
TITLE ASSEMBLY NO. REV
WAVETEK MKR ADDER,MSH 111620020027 €
PARTS LIST

PAGE: 2




REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=-PART=NO MFGR WAVETEK NO, ary
R21 R29 RES,C,1/4W,5%,3,3K CFL1/a=3,3K ASE 4700=15=3301 2
RC103=233 ’
R22 R23 R28 R31 RYQ RES,C,1/8K,5%,10K CF1/8=10K ASE a700=153002 T
RS1 RS2 RC103=310
R24 R38 RSO RES,C,1/aW,5%,4,7K CF1/4=a,7K ASE a700=15=a701 3
RC103=2a7
R2S RS4 RS5 RS& RES,C,1/4W,5%,47K CF1/4=a7K ASE 4700=15=4702 &
HC1G3=347
R26 RO RES,C,1/4W,5%,2,2K CF1/a=2,2K ASE 4700=15-2201 2
RC103=222
R27 RES,C,1/8W,5%,220K CF1/a220K ASE 4700-15=2203 1
RC103<422
R30 RES,C,1/794,5%,1,8% CF1/4=1,8K ASE 4700~15-1801 1
RC103=-218
R37 H3I9 R4g RES,Co1/7Un,5%,2,7K CF1/4-2,7K ASE 4700=15-2701 3
RC103=227
Rye RES,Csi/2W,52,47 EBATOS A=B AT705«25=4709 1
HC105=047
R43 RES,CyL1/GM,5%,47 CF1/4=a7 ASE 4700=15=4709 1
RC1O3=04T
Ran RES,Col/8M,5X 1M CFL/dmiM ASE 4700=15=1004 1
RC103510
TITLE ASSEMELY NO. REV
WAVETEK MKR ADDER,MSH 1114=00=0627 €
PARTS LIST PAGES 3
REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART=NO MFGR WAVETEK NO, QTY
RS RES,C,1/4m,10%,2,2M €B22s1 A=t 4705=16=2204 1
RCI04d=522A8
Ra6 POT 20K Wh2G0323=203MA A=H 4610~10=720% 1
RP]20=320
Ra7 RES,Cr1/a9,5%, 470K CF1/Ge470K ASE 4700=15=4703 1
RC103=a47
H53 RES,C,1/4m,5%,220 CF1/4=220 ASE 4700=15=2200 1
RC103=122
a1 RES,Cr1/aH,5%, 100 CF1/4=100 A5E 4700=15=1000 1
RC103=110
1
i
|
i
i
' TITLE ASSEMBLY NO. REV
F  WAVETEK MK# ADDER, M5H Lila=00=0027 E
i
E PARTS LIST PAGED 4

B |

M



REFERENCE DESIGNATORS PART DESCRIPTION OR1G=MFGRePART=NG MFGR WAVETEK WO, ury
CO1 CO3 CO7 Co08 Co9 CAP,FT1,500PF,20%250V | 4420=500PF AER 1510=30=3501 11
Ci1 Cl4 C18 €19 €25 CF104=150
car
coz €190 CAP,CER,100PF, 1KV CN1500 RMC 1510=105401 2
thlos=110
co4 Co5 Ct2 CAP,FT,CER, 100PF,20% | 4420=)00PF AER 1510=30=3101 3
CF10d=110
toe C13 CAP,F.T,,6,8PF FASC=68%2 A=B 1510%30=1689 2
CF102=R68
€1% C28 C29 C30 CAP,F, T, G70PF FASC~4712 A=B 1510300471 4
CF101=147
clé CAP.CER, 120PF , 1KV 60UIZIM MDC 1510=10=1121 1
CDY102=112
C17 C33 C34 CAP, TANT, ,4THF, 50V 935 TRW 1510-21~9470 3
CEI13=a47
c2o CAP,B,C,r.75PF QC=,75PF @nC 1510=40=0758 1
€6101=175
ta21 c2a CAP,VALUE DETERMINED | CAP,TRIM wel 15199929999 2
IN CALIBRATION
czz CAP,Q=C,2,4PF ;10X QE=2,4PF a=C 1510400249 1
CG6101=224
€23 c2s CAP,CER, ,01MF, 100V 68U1 03N MDC 1510=10=2103 2
CDL03=310 -
TITLE ASSEMBLY NO. REV
WAVETEK SHP USC,M9H 1114=00=0003 1
PARTS LIST PAGED 1
REFERENCE DESIGNATORS PART DESCRIPTION ORIG~MFGR=PART=NO MFGR WAVETEK NO, QTY
c3l CAP, TANT, 1OMF, 25V 162D106X0025DD2 SPK | 1510~21=7100 1
CE120=010
€32 CAP,CER,,0SHF, 100V TG=850 SPR 1510=10-2503 1
CO103=350 .
€35 CAP,CER, ,001MFD, 1KY SGADLD SPH 1510=10-1102 1
CD102=210
C3é6 CAP,3.C.,3.9PF AL=3,9PF a=c 1510=4020399 1
CG101=239
21 CAP M C,p UT7PF MG, 47PF G=C 1510=40=1478 1
C6log=147
CRG1 CRO2 CRU3 CROG DIODE BCO00=005 BRI4IA Iy 48B9=00=-0001 5
CROS
CRGB CROY 0IQDE DG100=823 1NB2A 5=T 4807=03-0002 2
Jot Je2 CONN JF000=005 37JRI16=1 5=C 2110%03=0002 2
Lot LO3 CHUKE ,22MH 10% 0BNR22K ASE 1810=03=0228 2
LAOOS=R0?
L02 LO& LO%S LO7 LOB RF CHOKE CHUKE Wel 1819299-9999 5
Lo6 CHOKE, 1MH, 10% 0BNLRUK ASE 1810=03-0010 1
LABOS=R10
LO9 L1D FERRITE CHOKE 112551 HYT 1810=05=0001 2
LAOC9=004 .
TITLE ASSEMBLY NO. REV
WAVETEK SHP (SC,M9H 1114~00-0003 I
PARTS LIST PAGE: 2




REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART=NO MFGR NAYETEX NO, Qary
20 FERR. BEAD,tLC000~009 K5=001=00/38 FRXC 1813=00-0007 2
Q0L Q04 Q07 GO9 TRANS QB000=009 MP83702 MOT 4902=03=7020 4
on2 TRANS @BOGO=013 A830 APX 4902=00=4300 1
o3 TRANS QAOS0=H80 2NSOBE NMOT 4901=0%5=0880 1
B0S Q14 Qie TRANS QA0S1=790 2NSLTY RCA 44901=05=1790 3
Aos Q10 TRANS QAQ38=541 2N385aA G-E 4901=03=854] 2
Qo8 TRANS GBOOO=011] THAg] 3PR 4902=00-4010 1
811 @12 Q15 915 TRANS Q4A050=530 2N5053 APX 4901~0%5=0530 4
017 TRANS QAOSU=SAED 2NS 458 MOT 4901=05=45430 1
RO RES,C,1/4W,5%,22K CF1/422K ASE 4700=15=2202 1
RC103=322
RO2 R12 POY,10K,RP}29=310 36081038 crs 4610=00=1103 2
RO3 K14 R17 R24 RES,Csl/74W,5%,10K CF1/a=10K ASE 4700%15=1002 q
RC103=310
RO4 RI9 R39 Ru0 Ra7? RES,C,1/4W,5%,aT0 CFls4=479 ASE 4r00=15=4700 [}
RUB HC103=147
ROS Hhe RIS K20 K21 RES+Ca1/4W,5%,4,7K CFi/dwu, 7K ASE 4700=15-4701 7
R4l Ru49 RC103=247
RO7 H22 RES,Cr1/uW,5%,10 CF1/4=10 ASE 4700=15=1009 2
RC103=010
BILY NO. RE
VMWAVETE K I se, nan FENEHE 5600 Y
PARTS LIST PAGED 3
REFERENCE DESIGNATORS PART DESCRIPTION QRIG=MFGH=PART=ND MFGR WAYETEK WO, ary
RO8B R29 RES,C,1/744W,;5%,5,6K CF1/u=5 6K ASE 4700+155601 2
RCI03=256
RO9 PUT,20K,RP{29=320 36082038 [ ] 4610=00=4203 1
R11 RES;C,1/Un,5%,47K CFL/74=47K 4SE 4700=15=4702 1
RC103«347
R13 POT, 20K WA2G0325-203M4 A=H 4610=10=720% 1
RP124=320
R1&6 H3ID K33 HES,C.1/74m,5%,35K CF1/433K ASE 4700-15=-3302 3
RC103~333
R1R RES,Cs1/4M,5%,2,2K CFi/4=2,2K ASE 4700=15+2201 1
RC103=222
K25 RES,C,1/4W,5%,1,5K CF1/4=1,5K ASE 4700=15=1501 1
RC103=215%
R26 R32 HES,C, 1 78w,52,27K CF1/ua27kK ASE 4700=15=2702 2
RC1N3=327
R28& RES,Cel/4n,5%,39K CF1/4=39K ASE 4700=15=3902 t
RC103=339
A3 RES,C,1/4m,5%, 100K CF1/4=100K ASE 4700=15=1003 1
RC103=410
R34 RES,C,1/6wW,5%,52K CF1/4=}2K 4SE 4700=15=1202 1
. RC103=312
|
i
| TITLE ASSEMBLY NO. REV
‘ WAVETEK SHP OSC,M9n 1114=00=0003 I
; PARTS LIST PAGEL
i




REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGRePART =NU MFGR | WAVETEK Ng, | a7y
R3b RES,Cs1/4N,5%,8,7 CF1/awa,? ASE  |4700=15-a708 | 1
RC103=RA7
R37 RES,C,1/4W,5%, 390 CF1/4=390 ASE  [4700-15+3900 1
RC103=13%
R3B R43 R4S R4& RS1 RES,C,1/4%,5%,100 CF170=100 ASE  |a700=15=1000 | 5
RC103=110
R42 RA4 RS0 RES,C.1/4W,5%, a7 CF1/a=a7 ASE  |4700=15=4709 | 3
RC103=047 .
RS2 RES,C,1/4K,5%,22 CF1/a=22 ASE  |8700=15=2209 | 1|
RC103+022
RS3 RES,C,1/8W,5%,150 CFL/4=150 ASE  |4700=15=1500 1
RC1G3«115
RS4 RES,C,1/8W, 10%,10M CB1061 A=B  [4700-16=1005 | 1
RCl0d=610
18 RES,C,1/0W,10%,4,7K | cBar2) 4= |4705-18-a701 | 2
RC108=2474B
22 RES,Cys1/4ks10%, 10K cB1031 AeB  |4705-18=1002 | 3
RC10G=31048
TITLE ASSEMBLY NO. REV
WAVETEK SWP 08C,M9H 1114=00=0003 1
PARTS LIST PAGEL S




REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART=NO MFGR | WAYETEK NO, | ary
€Ol C17 C26 C28 C30 CAP,F, T, 8TOPF FASC=aT12 A-8  [1510-30-0a71 | s
CF1o1=1a7
€02 €27 €29 €31 CAP,CER, (0 IMF, 100V 68U103N MoC  f1510-10-2105 | 4
€0103310
£o3 cod CAP,FT,500PF,20%X250V | 6420=S500PF SER  [1510=30=3501 | 2
CF104=150
cos CAP,CER, . 025MF , 50V 16325 8PR  |1510=10-2253 | 3
CD103-325
C06 CO7 COB C1S - CAP,TANT, ,ATMF,50V 9?35 TRN  |1510=21-9470 | 4
CE113=347
€09 C13 C14 €23 CAP, TANT, 10MF , 25V 1620106X0025002 SPR  [1510e21=7100 | &
CE3120%010
c1o CAP,CER, 15PF, 1KV 10TCC=015 SPR  |151010=0150 | 1
CD101=015
c1s CAP CER, 8, 7PF y 1KV 101CC=vaT SPR  [151010=0479 | 1
CO101RGT
c12 CAP,CER, 10PF, LKV 10TCC=a10 SPR [1510e10<0100 | 3
CD101=010
tie CAP,FT,CER, 100PF ,20% | 4a20~100PF AER  [1510-30-3101 | 3
CF106=110
C18 C19 C24 C32 C33 CAP,F.Tu,b,8PF FASC=6892 a=8  [1510-30~1689 | S
CF102=R&68
MBLY REV
WAVETEK oUTFUT aMp,mioH {iida0- ¢
PARTS LIST PAGE? 1
REFERENCE DESIGNATORS PART DESCRIPTION OR1GwNFGRePART=NQ MFGR | WAVETEX NO, | QTY
c2e CAP,CER, ,001MFD, IKY | 5GAD10 sPR  [1510=10=1102 | 1
CDlo2+210
ca21 CAP.CER. 160PF ; 1KV 60UIEIM MOC 1510=10=1361 1
CD102~=13&
c22 CAP,CER, , 00SHF, 1KV T6=050 sPr  l1sjo-10-2502 | §
CD103=250
c2s CAP,CER, 120PF, 1KV 60U121H MOC  [15f0=10=1121 | 1
CO102e112
£34 €35 CAP,CER, 200PF, 1KY 56A=T20 SR |1510=10e1201 | 2
cpio02-120
cis CAP,CER, 07PF , 1KY 600214704 MO [1510e10-3470 | t
CD1a=047
CRO1 CRO2 CHO3 UIODE OPDO0=050 50823080 HeP  [4805-02-0008 i 3
CRO4 CROS CRO6 CROT DIODE DCOOO~008 88205 4PX |4803-02-0004 | 4
CROA DIDDE DGOOG=007 5082+2800 HeP  |aB09=02-0001 1
CROG CRID OI0DE DRGDQ=001 INGOOY PeC  |0806=D1-4000 | 2
Jo1 Jo2 CONN JF000=005 37JR116=1 $=C  |2t10-03=0002 | 2
LO1 LO4 LOS LO9 LIY FERRITE CHOKE 112552 MYT  |1810-05-0002 |5
LA0DBI=010
LO6 LOT LOB L10 FERRITE CHOKE 112551 HYT  |1810-05=0001 | 4
LAQ09=004
M |
VWAVETEK oUTELT ame,mioH s T Ry
PARTS LIST PAGEL 2

e wenty

Bt



REFERENCE DESIGNATORS PART DESCRIPTION OR1G=MFGR-PART=NO MFGR | WAYETEK NO, | @TY
L12 CHOKE ¢ LOHILH, 10X 158103K ASE 1810-02-1001 | 1
LA0OA~310
001 Qo2 TRANS GA0S50=S30 2N5053 APX  |a901-05-0530 | 2
Q03 BOS Q04 TRANS QB000=018 SD1006 853 |4902-01-0080 | 3
aoa TRANS 0B0DO=013 A43Q APX  |4g02-p0=adon | 1
Q07 @10 011 TRANS QB00G=009 wP33702 MOT  {4902+03=7020 | 3
008 TRANS GA0S4=580 2N5458 HOT  {4901-05=4580 | 1
@09 TRANS QB000=010 T0101 SPR  {2902-00=1010 | 1
RO1 ROS R26 RES,C,1/4W,5%,47 CF1/4=47 ASE  |4700=15+4709 | 3
RC103=047
ROZ RES,Cyi/4W,5%,330 CFi/4=330 ASE  |a700e15e3300 | 1
RC103=133
RO3 R33 Ras RES,Crl1/0W,5%,1K CF1/Gm1K ASE  [4700e1Se1001 | 3
HC103+210
RO6 RES,CyL/4H,5%,150 CF1/4=150 ASE  [a700=15e1500 | 1
RC103=115
RO7 RES,Co1/8N,5%,820 CF1/4=820 ASE  |a700=15e8200 | t
RC103=182
RO& RSO RES,C,1/4%,10%,100 ca1001 AeB  |u705=16=1000 | 2
RC104=1104B
TITLE ASSEMBLY NO. REV
WAVETEK OUTPUT AMP,M1OM {112=000004 S
PARTS LIST PAGE? 3
REFERENCE DESIGNATORS PART DESCRIPTION ORTG=MFGR=PART=NO MFGR | WAVETEX NO, | @rTY
Q09 RES,C, 1/74%,5%,56 CF1/4=56 ASE  |4700-15+5609 | 1
RC103=056
R10 RES,C,1/dW,5%,580 CF1/4=560 ASE  |a700-1S-5800 | 1
RC103=156
R11 Rau R52 RES,C,1/0H,5%,220 CFL/u=220 A€ |u700-15-2200 | 3
RC103=122
R12 R21 RES,C,1/4,5%,27 CFis4=27 ASE  |a700-15-2709 | 2
HC103027
RI3 R30 HES,Cy1/UK,5%,470 CFL/u=u?t ASE  |4700=15=4700 | 2
REC103=147
Ri4 R17 R22 W2S RES,Cy1/UM, 5T, 10 CF1/4=10 ASE  |a700-15-1009 | 4
RCI03=010
R15 K19 K20 RES,C.1/0H,5%,82 CF1sue82 ASE  [4700e1548209 | 3
RC103=082
R16 RES,Co L /0N, 5% ,1,5K CFi/am1,5K ASE  [4700-151501 t
HC103=215
R18 RES+C, 1/4%,5%,22 CF1/4m22 ASE  [4700e15e2209 | 3
RC103=022
R23 RES,C,1/2W,5%,360 £83a15 A=8  |4705e25-3600 | 1
W=]1/RC10S~136AR
RrR24 RES,C,1W;5%,150 GAIS1S A=H 4700=35=1500 1
RC107+115
WAVETEK JUWFUT ame, miom P10 % 0a REY
PARTS LIST PAGET 4




REFERENCE DESIGNATORS PART DESCRIPTION QRIG~HFGR=PART=NO MFGR WAVETEK NO, erY
R27 R28 R31 RES,Cs1/4%,5%,33K CF1/4=33K ASE 4700-15-3302 3
RC103=333
R29 RES,C,10,5%,100 GBiO15 A=8 4700+35=1000 1
RC107=110
R32 RES,C¢1/4M,5%,100K CF1/4=100K ASE 4700~15=1003 1
RC103=410
R34 R4? RES,Col/0M,5%,10K CF1/4=10K ASE 4700=15=1002 2
RC103=310
R3S RES,Cyl/7aNW,5%, 1M CF1/4=1M ASE 4700-15=1004 1
RC103=510
R36 RES,Cr1/4R,10%,2,2H4 cB2251 A=B 4705=16=2204 1
RC10&=S2248
R3I7 R39 POT, 20K WA2GO323=203MA A=B 4610=10=7203 2
RP124=320
R38 RES,Co1/4W,5%, 15K CFis4=15K ASE 4700=15+1502 1
RC103=315
/40 RES,Col /4N, 5%, 470K CF1/4=a70K ASE 4700=15=4703 1
HC103=447
RY1 RES,Cs1/4W,5%,1,2K CF1/4=1,2K ASE 4700=15=1201 1
RC1G3=212
R42 RES,C,1/44,5%,680K CE1/G=b80K ASE 47001526803 1
RCL03=dbB
EMBLY N REY
WAVETEK GUTBUT aMp,mioH 1 04 H
PARTS LIST PAGES 5
REFERENCE DESIGNATORS PART DESCRIPTIQN ORIG=MFGR=PART =NQ MFGR WAVETEK NO, eTY
R4} RES,C/1/4W,5%,2,7K CF1/74=2,7K ASE 4700=15=2701 1
RC1U3=227
R45 RS1 RES,C,1/0K,5%,4,TK CFL/4e4, Tk ASE 4700=15=6791 2
RC1UZ=247
RY9 RES,Co1/74n,5%, 47K CF1/4=U7K 45E 4700=15=4702 1
RC103=347
20 HES,Csl/UN,5%,100 CF1/8=100 ASE 4700=15=1000 2
RC103=110
\/\/AVETEK a¥Hur ame,miom TS N ou REY
PARTS LIST PAGE: 6
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG=HFGR=PART=ND MFGR WAVETEK NO, aTY
COl C13 C24.€25 C26 CAP,F,T,r6.8FF FASC=6892 ae8 1510=30=1689 | 5
CFLO2+R6E
€02 CO4 COS COb C1O CAP,FF,500PF,20%250V | 4420=500PF AER 1510=30=3501 14
C11 €12 Cid €15 C16 CF10a=350
€17 €18 €22 €23 C33
€03 COB €09 C19 C20 CAP,FT,CER,100PF,20% | 4420=100PF AER 1510-30=3101 6
cal CFi0a=1t0
CO7 ML32 CAP,Q,C,s,75PF QC=,7SPF A= 1510~40=0758 | 2
CG101=175
€27 £28 €29 C30 C31 CAPF.T,ra70PF FASC=4712 A8 1510=30=0471 5
CFivi=l4?
c39 CAP,VALUE DETERMINED | CAP,TRIM A=l 15199929999 1
IN CALIBRATION
33 CAP,@=C,2,0PF, 10% Qc-2,0PF GeC 1510=40=0020 1
C6101-220
34 CAP,M,C,s 4TPF MC= 4TPF a=t 1510-40+1478 2
C6102=1a7
CRO1 CR10 CRi1 CR21 DIODE BROGO00] 1NG400G FaC 4806=01+4004 4
CRO2 CRO3 CRO4 CROS DIODE 0C000=008 BB205 APX 4803=02+0004 8
CRI3 CRi4 CR1S CRIb
tR20 DIODE DG100=821 INB2AG Ge1 4807=01=0082 i
Joi Jo2 Jo3 CONN JFG00-00S 37JR116=1 S=C 211020320002 3
TITLE ASSEMELY NO, REV
WAVETEK SWP 0SC,M19H 1114=00=0005 J
PARTS LIST PAGE: 1
REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART=NO MFGR WAVETEK ND, aty
LO1 L02 L10 L11 L12 FERRITE CHOKE T1255=1 HY T 1810=05+0001 8
L13 121 t22 LAOD9=004
L3 LOS L1d Lie CHUXE ,22MH 10% 08NR22K ASE 1810=03=0228 I
LAGOS=RO2
L24 FERRITE CHOKE T1255=2 HY? 1810-05=0002 1
LADO9I=010
L25 L26 FERRITE CHOKE,4 TURN | LA007=004 el 1210=3020005 2
FROMI 18t 3=00=0007
P01 WO4 WOT7 Q08 Q09 TRANS QBQOO0=009 MPS3702 MOT 4902=03=7020 &
ari qls qle
802 905 ©10 412 a3 TRANS 0A03B=541 2N38544 G=E 4901=03-8541 5
Qo3 TRANS RAOSY=610 2N5461 MOT 4901«0%9=4610 1
aos TRANS GAG51-090 2N5109 358 4901=05=1090 1
e1a TRANS GBO00=015 2N5947 MOT 4901=05=9470 1
RO1 R3O0 HES,Cy 1749, 5%, 7,5K CF1sam?, 5K ASE 470u=15=7501 2
RC103=275
RO2 HO7 R31 R39 K40 RES,Cal1/78W,5%,8, 7K CFL/t=4,7K ASE 4700154701 5
RC1Q3=247
HOS HES,Co1/0M, 10X, 10M CR1061 Ao 4700-14=1005 1
RC104=610
RO4 R22 RES,vAL DET [N CALI# | RES,TR[M wel 4799+99-9999 2
TITLE ASSEMBLY NO. REV
WAVETEK SWP DSC,MEH 1114»00-0005 4
PARTS LIST PAGE: 2




REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART=NG WFGR WAVETEK NO, erTY
ROS R19 R24 R28 R33 RE3,C,1/8H,5%,22K CF1/q22K ASE a700=15-2202 5
RC103=322
ROGL R23 R34 RES,Ce1/4W,SX, 68K CF{/4=b68K ASE 4700=15=6802 3
RC103368
RO8 H1T R18 R35 R4S RES,C,1/6W,5%,100K CF1/8+100K ASE 4700=15=1003 6
RS0 RC103-a10
RO9 R10 RES,Cy1/20s5%,220 CF172-220 ASE 4700-25=2200 2
RC105=122
R11 RESC»174W,5%,390 CF1/4=390 ASE 4700=15=3900 1
RC103=13%
R12 RIS R3& RES,C,1/0W,5%,2, 2K CF1/4=2,2K ASE 4700e15+2201 3
RC103-222
Ald Rie POT,CONT, 10K 3067P=10K 80V 9610-2020103 2
RV102310
R20 RES,Cot/dn,S5%,39K CF1/4=39K ASE 4700=15-3902 1
RC103=339
r21 RESCo1/4W 5, 91K CF1/8291K ASE 4700159102 i
RC103=391
R25 R29 RES,Co1/0K 5% 87K CF1rawuTK ASE 4700=15=4702 2
RC103+347
R26 R27 RES,C,1/4N,5%, 220K CFi/4220K ASE 47000152203 2
RC103=422
TITLE ASSEMBLY NO. REV
WAVETEK SNP 0SE,M19H 1114=00-0605 J
PARTS USl PAGE: 3
REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART=NO MFGR WAVETEK NO, ety
R12 RES Cr1/UW,SX 6, RK CF1/4eb, BK ASE 4700e15=5801 1
RC}05268
R37 RES,CriW,5%,160 681615 s 4700=35-1600 1
RCIOT=116
R38 RES,Crl/2W,5%,82 CFL/2e82 ASE 4700-25=8209 1
RC105=082
ru| RES,Cs1W,10%,470 GBA71Y A=8 4700=36=4700 1
ACLoA=147
Ru2 RES,C,1/04M,5%,47 CFE/uen? ASE 4700=15=4709 1
RC103=047
RUZ RES,C,1/74W,5%,330 CF1/4=330 ASE 4700=15=3300 1
RC103=133
RuY RES,C,1/4455%s1K CFi/u=1K ASE 4700=1521001 t
RC103=210
R4S R4B RES,C+1/4W,5%,100 CFi/d=100 ASE 4700=15=1000 F
AL103=110
Rub RES, LA, 1 /4W, 1%, 49,9 SPS=N=347=Uu9,9 IRC U741=49=9007 1
RF404=990
Ra7 RES,Co1/4K,5% .58 CFL/U=5b ASE 4700=15=5609 1
RC103«056
28 RES,C,1/7a%,10%,4, 7% cear2t A= 4705=16=4701 8
RC104~ZUTAH
30 RES,C, /W, 10%,2.2M 82251 A-B 4705-16-2204 1
RC104-52ZAB
TITLE ASSEMBLY NO. REV
WavETEK §wP 03C,H19H 1114~00+0005 J
PARTS LIST PAGE: &




REFERENCE DESIGNATORS PART DESCRIPTION ORIG=-MFGR=PART=NO MFGR | wAVETEK N@, | aTyspr
co1 CAP,VALUE DETERMINED | CAP,TRIM el 1519=99-9999 | 1
IN CALIBRATION
coz CAP CER, 33PF, 1KV 10TU=Q33 SPR  |1510-10-3330 | 1
COL04=033
CO3 Ctd CAP,CER, LO1MF, 100V bBULOIM moc  J1si10-10-2103 | 2
CD103=310
cou CAP,CER, ,025MF ,50Y 76-525 sPR [1510-10-2253 | 1
CD103=325
cos CAP,CER, 68PF , 1KV 68U2J680 MOC 1510-10=3680 | 1
C0104=-088
Co6 CAP,CER, 100FF , 1KV 107CU=T10 SPR |1510-10-3161 1
CD108=110
co7 CAP,VAR,3,5=13PF250Y | 78-TRIKO=-02-3,5=13PF | TR  [i1510-70=0130 | 1
CV101=013
cos CAP,CER, 15PF , 1KY 101CC-015 SPR |iS10-10-0150 | 1
£0101+015
o9 CAP,CER,4TPF, (KY 50U2J470J MDC  [1510-10-3a70 | 1
£010a-047
C10 €13 CAP,CER, . 00LMFD, 1KY | 5GAD10 $PR  l[151¢-10-1102 | 2
Co102-210
1t CAP, TANT, ,4THF,50Y 935 Tee  liste-21-9a70 | 4
CE113-047
c12 CAP,CER, 4TOPF , 1KV 60ULT 1M MDC  |1510=10-1471 1
C01¢2-147
TITLE ASSEMBLY NO. REV
WA K I MRZ HARMONIC 1114 :: ooo-so E
PARTS LIST MARKER, M&H=1
PAGE: 1
REFERENCE DESIGNATORS PART DESCRIPTION OR1G=MFGR=PART=ND MEGR | wAVETEK NG, | GTY/PT
15 CAP,FT,S00PF,20%250V | 4620=500PF 4ER  |tS10-30-3501 i
CF104-150
c16 CAP,F.Tarb.BPF FASC-6892 a=B  |1510-30-1689 | 1
CF102-R&B
c17 CAP,F.T., u70PF Fa5C-4712 A=8  {1510=30=0471 i
CF101-147
c18 CAP, TANT, 10MF , 25V 1620106%0025DD2 SPR 1510-21-7800 | 1
CE120-010
CRY CR2 DIODE DG100=821 INB2AG G=1  |48c7-01-0082 | 2
J1 J2 CONN JFO0Gm005 T7IRE 161 SC  |2110-0%-0002 | 2
L1 Lz L3 RF CHOKE CHOKE =1 1619-99-9999 | 3
L4 FERRITE CHOKE T1255-1 HYT 1810=05=0001 1
LA009=004
o1 3% TRANS QB000=009 MPS3T02 NOT 4902037020 | 2
02 TRANS DAQ38-541 2N18544 G=E  |4901=03=8541 1
o4 TRANS 0A051=790 2N5179 RCA  (4901-05-179C | 1
a5 TRANS QH000=013 A010 APX  [4902-00-4300 | 1
a6 TRANS 0A054-580 2N5458 MOT  |4901-05-4580 !
87 TRANS GAG50-880 285088 MoT  [4901-05-0880 | 1
RO1 R16 RES,C,L/70W,5%, 1K CF1/4-1K 4SE |e700-15e1001 | 2
RC103-210
TITLE ASS . EV
WAVETEK EMBLY NO REY
1 MHZ HARMCNIC §114=00-0050 £
PARTS LIST MARKER, Hek=1
PABE: 2




REFERFNCE PESIGNATORS PART DESCRIPTION ORIG=MFGR=PAR [ =ni) MFGR WAYETES NI, GTY/PT
HO2 ROS R{2 RES,Co1/0m,5%,3,9% CFL/43,.9% ASE 4700-15=3901 3
RCIDS=2309
RO3 RO RES CrE/U4 5%, 2,20 CF1/a=2,2K ASE 470G-15=2201 2
REL03=222
RO6 RES,Cr178w,5%,27% CF1/4=27K ASE 4r0=15=2702 1
REC103-327
HOT ROS R1% RES,C,1/a%,5%,070 CF1/4=470 45E 4700=15=-4708 3
RC103=14a7
ROA R2D RES,Col/dmy5%,10% CFL/4-10K ASE 470U=15=1002 2
RCIQ%=310
R10 R26 RES,Cal/um,52,100 CF1/G=10uy LSE 4100-15=1000 2
HL103=1140
R11 RES,C,1/4%,5%,75 CH1/4=7Y ASE 4T704u=15=7509 1
RCIO3=075%
R4 RESCrl/tm, 5%, 34x CFlsd=43x & 5E 470u=15=3%302 1
AC1G3=333
K15 HES,Col/da,5%,1™ CFLsG=1M Sk 4700-15-1004 i
HC103=510
K17 RES,Cal/tm, 5k, 0,2K CFi/u=8,24 ASE 47n=15=R20t 1
HC103-242
RI1H RES.C,1/4w,5%,16k CF1/u=15¢K ASH 470u-15=1502 1
RC10E=515
RIG RES,Col/an,S%,1,5M CF1/dm1,5¢ a3t 4700=15=1504 1
RC10D3=515
TITLE ASSEMBLY NO. REV
WAVETEK
1 mMHZ HMAKMONIEC 11 14=00=0050 E
PARTS LIST HARKER, M&H=1
PAGE: %
REFEENCF DESIGNATURS PANT DESCHIPTIUN D4 (GmME GReP AR T =) ~FuR «AVETEX NG, QY /PT
F21 PUT, 20K WBIGN3RE=20%MA A 4nl0=10-720% 1
KP12d=320
W22 KD RES,ColZtn,5%,6,7n CFi/d=4,7« a5k 4700-15=4791 2
RCIn3=247
¥y CRYSFAL XQ5w K25 4=00,u0000 w-1 2319=00=0251 1
AX0A0=251
TITLE ASSEMBLY NO. REV
WAVETEK
| MHZ HARMUNIC 1114=30=0050 E
PARTS LIST MARKER, #bH=]

PAGE: 4
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART=NDO MFGR WAVETEK MO, aTY/PT
co1 co7 CAP,CER, 4TPF, 1KV 60U2J4T0S MOC 1510=10=3470 2
COlo04=047
coz CAP,CER, 330PF, 1KV 10TCU=T33 SPR 1510-10-3331 1
CD104=1373
co3 CAP,CER,120PF , 1KV 10TCU=-T12 SPR 1510-10=3t21 1
CO104=-112
coa CAP,FT,S00PF,20%250V | 4420-500PF AER 1510-30=3501 1
CF104=150
cos CAP,VAR,3.5-13PF250V | 7S=TRIKQ=02=3.5«13PF | STR 1510=70-0130 1
CV¥101-013
co6 CAP,CER, 15PF, 1KV 10TEC~015 SPR 1510=10=0150 1
COLO1-015
COB Co9 CAP,CER, ,001MFD, 1KV 5GAD10 3PR 1510-10-1102 2
cb102-210
c1o CAP,CER, ,01MF,100V 6BULOIM MDC 1510=10~2103 1
COL03=310
c11 CAP,F . Tusb.BPF FASC-6892 A=t 1510%30-1689 1
CF102=R68
c12 CAP,F.T.,470PF FASC=4712 4-8 1510=30-0471 1
CF101-147
c13 CAP,TANT, 10MF, 25y 162D106X0025002 SPR 1510-21=7100 1
CE120=010
CR1 DIODE DE100-821 INB2AG G-I 4BOT=91=00B2 1
\ ETE ASSEMBLY NO. REV
W.A K TITLE
10 MHZ HARMONIC 1114=00=0099 c
PARTS LIST MARKER, M&H=10
PAGE: 1
REFERENCE DESIGNATORS PART DESCRIPTION GRIG=MFGR=PART=NO MFGR wAVETEK NO, atysPt
J1 J2 CONN JF000=005 37JR116-1 5-C 2110-03=0002 | 2
L1 L3 RF CHOKE CHOKE W= 1819=93=994949 2
L2 FERRITE CHOKE T1255=2 HYT 1810-05~0002 1
LAO09=010
L4 FERRITE CHOKE 712551 HYT 1810+05=0001 1
LAQ09=004
a1 TRANS GA038-541 2N3B544 G=E 4901-03-8541 !
[+ TRANS QBOOO=CL3 A4z APX 4992=00=4300 1
a3 TRANS GAOSA4=580 2N5458 MOT 4901+05=4580 1
Q4 TRANS QA050-880 2N5084 HOT 4901-05=0880 1
RO1 RES,C,1/4W,5%,47K CFL/u=U7K ASE 4700=15=4702 1
RC103=347
RO2 RES,C, 1/4W,5%,56 CF1/4=56 ASE 4700155609 1
RC103~056
RO3 RES,Co1/4M,5%,1,5K CF1/4-1.5K ASE 4700+15-1501 1
RC103=-215%
RGY R17 RES,C,1/4K,5%,100 CFL/U=100 48E 4700-15=1009 2
RC103=110
ROS RES,Cs170M,5%,75 CR1/4=T75 ASE 4700=15-7509 1
RC103=075
RO6 RES,C,1/4W,5%,3,9K CF1/63,9K ASE 4700=15-3901 1
RC103=239
TITLE MBLY NO. REV
WAVETEK AssE 0
10 MHZ HARMONIC 111400=6099 ¢
PARTS LIST MARKER, M&H=10
PAGE: 2




REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART=N(Q MFGR NAVETEK NO, QTY/PT
ROT RES,C,L/unW,5%,470 CFls4=470 ASE 4700«15=4700 1
RC103=-1a7
RO& RES,C,1/4n,5%, 33K CF1/4=33K ASE 4700-15=3302 1
RC103=333
RO9 RES,Cp1/0W,52,1M CF1/4=1M ASE 4700-15=1004 1
RC103=5190
RiQ RES,C,1/4m,5%,1K CF1/7u=1K ASE 4700=-15=-£001 1
RC103=210
Rit RES,C,1/4W,5%,8,2K CF1/4+~8 2K ASE G700=15=8201 1
RC103=282
R12 RES,Cr1/aW,5%, 15K CF1/4=15K ASE 4700=15=1502 1
RC103=315
R13 RES,C,1/8%,5%,1,5M CFi/8=1,5H ASE 4700-15=1504 1
RC103=515
H1d RES,C,1/4k,5%,10K CFi/us=10k ASE 4700=15=1002 1
RC193=31{0
RIS POT,20K WA2GO3IS~203MA A=B 4610=10=-720% 1
RP124=320
R16 RES,Cr1/4%,5%, 100K CF1/4=100K ASE 4700-15=100% 1
RC101=a10
x1 CRYSTAL,XX000+321 X32W=00,00000 W=l 2310-00~0321 1
TITLE ASSEMBLY NO. REV
WaAavETEK
10 MHZ HARMONIC 1114-00-0099 c
PARTS LIST MARKER, MaH=10
PAGE: 3
REFERENCE DESIGNATORS PART DESCRIPTION ORIGMFGR=PART~NG MFGR WAYETEX. NO, @TY/PT
cot CAP,CER,20PF, 1KY 60C06200J MDC 1510=10=0200 1
COL01~020
co2 CAP,CER,120PF, 1KV 101CU=T12 SPR 1510-10-3121 1
Ch10d4-112
cos co7 CAP,CER,Q7PF, LKV 62U2J470J HOC 1510=10~3470 2
COL04=047
cog CAP,FY,500PF,20%250V 4420=500FF AER 1910=30=3501 1
CF104=150
cos CAP, VAR, 3,5=14PF2%uv | 7S-TRIKU=-02=3,5=13PF | SIR 1510=70-0130 1
Cv101=013
Cob CAP,CER,15FF, 1KY 10TCC~a15 3PR 1510=10=0150 1
CO101=015
CoB CO9 CAP,CER, .001MFD, 1KY 5G4D10 SPR 1510-10=1102 2
CoL02~210
cio CAP,CEH, ,01MF, 100V 5BUTO3M MiC 1510=10=2103 1
CO103=310
c1t CAP,F,T,,6,8PF FASC=6892 A4 1510301649 i
CF102-Rea
c12 CAP,F.T..,47QPF FASC=u712 A=H 1510=-30=0471 1
CF10t-147
€13 CAP, TANT, 10MF, 25Y 1620106X0025002 SPH 1510=21=7100 1
CE120=010
CR1 DIODE 0G100=821 INB24G G-I 4807-01-0082 1
TITLE ASSEMBLY NO. REV
WAVETEK
50 MMZ HARMONIC 1114=00=0100 c
PARTS LIST MARKER, M&H=S0
PAGE: 1
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART=NQ MFGR WAVETEKX NO, QFY/PT
J1 J2 CONN JFO00=005 37JR116=1 S~C 2110=-03=0002 2
L1 L3 RF CHOKE CHOKE W=] 1819=9%=9999 2
L2 FERRITE CHOKE T1255~2 MYT 1816=-05=0002 1
LAD09=010
Ly FERRITE CHOKE T1255=1 HYT 1810=05~0001 1
LADOF=004
RO1 RES,Cs1/4W,5%,47K CFl1/4=47K ASE 4700=15=4702 1
RC103=347
RO2 RES,Cr1/aW,5%,56 CF1/d=S6 ASE 4700=15=5409 1
RC103=0%6
RO3 RES,C,1/4%W,5%,1,5K CF1/4~1 5K ASE 4700-15=1501 1
RC103=215%
RO4 R17 RES,C,1/4W,5%,100 CF1/4=100 ASE 4700-15=-1000 2
RC103=110
ROS RES,C,1/4W,5%,75 CR1/4=175 A3€ 4700=15=7509 1
RC103=07%
RO& RES,Cs1/4%W,5%,3,9K CF1/43,9K A 5E 4700=15~-3901 1
RC103=-239
RO7 RES,C,1/4W,5%,470 CF1/4=470 ASE 4700=15=4700 1
RE103=147
RO8 RES,Cr1/4W,9%, 33K CF1/4=33K ASE 4700=-15=3302 i
RC103=-333
WAVETEK TITLE ASSEMBLY NO. REV
50 MMZ HARMONIC 1116=00=-0100 c
PARTS LIST MARKER, MeH=50
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REFEREMCE DESIGNATORS PART DESCRIPTION ORIG-MFGR=PART=ND MF R WAVETEX ~NO, QrY/PT
RO9 RES,C,1/4W,5%, 1M CF1/4=1M ASE 4700-15-1004 1
RC103=510
R10 RESC,1/4W,5%X.1K CF1/4m1K ASE 4700=15=1001 !
RC103=210
R11 RES,C,1/44,5%,8,2K CFl/4-8,.2% ASE 4700=-t5=R201 1
RC103-282
Ri2 RES,C, )/ 78W,9%,15K CF1/4=-15K ASE 4700~15=1502 1
RC103=315
R13 RES,C,1/um,5%,1,5M CF1/4=1,5m ASE 4700=15=1504 3
RC103I=515
R14 RES,C,1/4W,5%,10K CFl/4=190K ASE 4700=15=1002 1
RC103=310
R1S POT,20% wA2G0328=201Ma A=B Gp10~10=7203 1
RPL24~320
Rle RES,C,1/u4W,5%,100xK CFL/d=100K ASE 4700=15=19003 1
RC103=-410
X1 CRYSTAL,XxXQ00=3%1 X33w=00,00000 W=1 2310=00=-0351 i
WAVETEK TITLE ASSEMBLY NO. REV
50 MHZ HARMONIC 1114=00-0100 ¢
PARTS LIST MARKER, M&H=S0Q
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART=NOQ MFGR WAVETEK NO, QrY/PY
col CAP,CER,4TPF, 1KV 60U2Ja70J MDC 1510~10-3470 1
coio0a=-047
coz CAP,CER,20PF, 1KV 60C06200J MDC 1510=10=0200 1
CD101=020
cos CAP,CER,120PF , 1KV 10TCU=T12 SPR 1510=10-312¢ 1
cD104=112
cod co9 CAP,FT,SO00PF,20%250V | 4420-S00PF AER 1510=3¢-3501 2
CF104=150
cos CAP,F, T, ,470PF FASC=4712 A= 1510-30=-0471 1
CF1O1=147
co8 CAP,VALYE DETERMINED | CaP,TRIM w=l 1519=99~9999 1
IN CALIBRATION
Cc10 CAP,CERy ,BLMF, 100V 68U103M MDC 1510=10=2103 1
CD103=310
c11 CAP,CER, . 0SMF, 100V T6=850 SPR 1510=10=-2503 1
CD103=350
ci12 CAP,F,T,,6,8PF FASC-56892 A=B 1510=30=1689 1
CF102-RéeB
CR14 DIODE 0GOOO-007 5082-2800 H=P 4809-02-0001 1
tR2 DIODE DG10O=-821 {N82AG G-I 4B0T=01=0082 1
Jt J2 CONK JFOO00=005% 1TJR116-1 3= 2110-03-0002 2
L2 CHOKE ,2.2MH, 10% 0ANZR2K ASE 1810=03=0229 1
LAQOS=R22
ASSEMBLY NO. REV
WAVETEK TITLE
PARTS LIST SENG FREQ MKR M65=3 1114=-00-0045 A
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG=MFGR=PART=N{ MFGR WAVETEK NO. QrY/PT
a1 @2 TRANS GAD38=-541 238544 G=E 4901-03=8541 2
R1 RES,C,1/4n,5%,47K CF1/4=47K ASE 4700=15=-4702 1
RC103~-347
R2 RES,C,1/4W,5%,56 CFi/4=5S6 ASE 4700=15=5609 1
RC103=056
R3 R4 RES,Cs1/aW,5%,1,5K CF1/4=1,5K ASE 4700=15=-1501 2
HC103=215
RS RES,C,1/4W,5%, 180K CF1/4-180K ASE 4700=15=-18493 1
RC103=418
Ré& RES,C+1/4K,5%,470K CFL/a=470K ASE 4700=15=4703 1
RC103=447
RT R9 RES,C,1/4W,5%,10K CF1/76=10K [$:13 4706=-15=-1002 P
RC103=310
fa POT,20K WAZGDIR5=203MA A=B 4610=10-7203 1
RP124=320
x1 CRYSTAL,XX000~331 X33w=00,00000 W=1 2310=00~0331 i
M‘ 'ETEK TITLE ASSEMELY NOC, REV
SING FREQ MKR M&5-3 1114%00-0045 A
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REFERENCE DESIGMATORS PART DESCRIPTION ORIG=MFGR=PART=~ND MFGR WAVETEK NO, ary

c1 CAP,FILM, lOKPF, 160V S5XM110 LEYS 1510=60=5103% 1
CP105=319

c2 CAP,CER, 10PF, IKY 101CC=010 501 1510=10=0100 i
coio1=0t0

c3 CAP,CER,F,T, 1000PF S4=79d=010=102P SHEL 1910=30=A107 1
CFll2=210

cy CAP,F.T.,6,8PF FASC=6892 a=H I1510=30=164y 1
CF102=Red

CR1 CR2 ER3 OIODE DG109=140 1N4148 FCD 4897=01=0914 3

Ic1 IC,8 PIN,1COG0=008 LM30]1=aN Nat 70u0=03-0100 i

R1 POT,20K WA2G0325=203MA A=y 4010=10-7204% 1
RP124~320

R2 RESCr1/4W,5%,56K CF1/4=56kK ASE 4760=1%=5602 1
RC103=356

R3 RES,Cr1/4w,9%,1590 CFi/d=150 ASE 4700=15=1509 H
RCLO3~115

R4 RES,MF, 1 /RW,1%,47,5K MFSSK=47 5K aSkE 4701=03%=4752 1
RF213=475

RS RES MF, 1788, 1%, 48, 7K MFSSK=08, 7K A5E 470l=03-4372 1
RF213~487

Ré& RES,HMF, | /8W,1%,46, UK MESSKmdb, K ASE 4701=03=4ou? 1
HF213~d64

TITLE ASSEMBLY NO, REV
WAVETEK °
1 KHZ 50R WAVE 1114=00=0150
PARTS LIST MODULATOR, M6Z=1
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