
u

.ll
,n

Serial Ho

CT SYSTEMS. INC.
,'{t'fSTnUGf IoN MANUAL 

/..

M0 DEL 140 3 / \50J
SYEEP}GENERATOR

\'

THIS DOCUMENT CONTAINS TNFONMATION PROPRTETARY TO CT SYSTEMS. TIIE
IilFONMATION II{ ÎHIS DOCUMEI{T IS NOT TO BE USED ON DUPLICATED IN
ANY MANNER WTTHOUT THE PRIOR APPROVAL. II{ ÌI'RITING BY CT SYSTEMS.

j,U CT SYSTEMS, INC'
P.O. BOX 470

1 BEECIT GROVE, IN. 46107
trr
r u.S.A.)

r ., ( 3 L7) 787 -5721 à. (TOLL FREE OUTSIDE OF INDIANA}
(800) 2,{5-6356

,1: .. ". Telex * ZtT 124 ,.'

,* FAX n 3t7-788-4t97 C T SYS IND UD
j
1r; - 861I

irì 
r,'!..:,,-



CONTENTS

SECTION 1 _ GENERAL INFORMATION
1.1 INTRODUCTION
1.2 SPECIFICATIONS
1.3 OPTIONS
1 .4 ACCESSO R IES

SECTION 2 _ INSTALLATION
2.1 INTRODUCTION
2.2 MECHANICAL INSTALLATION
2.3 ELECTRICAL INSTALLATION

SECTION 3 - OPERATING INSTRUCTIONS
3.1 INTRODUCTION
3.2 DESCRIPTION OF FRONT PANEL
3.3 DESCRIPTION OF REAR PANEL
3.4 TYPICAL OPERATING SET.UP

3.5 OPTION B - LOCAL OSCILLATOR TRACKING

3.6 OPTION C _ AUTOMATIC LEVEL
AND SCOPE INDICATORS

3.7 OPTION E _ AUTOMATIC FREOUENCY

3.8 PROGRAMMING
3.9 SPECIAL OPERATING NOTES

3.10 COMBINED 1403/1503 oPERATION
SECTION 4 _ CIRCUIT DESCRIPTION

4.1 INTRODUCTION
4.2 SII\4PLIFIED BLOCK DIAGRAM
4.3 POWER SUPPLY (PS7)

4.4 SWEEP DRIVE (M2E-21

4.5 SWEEP OSCILLATOR, MODEL 1403 (MgJA)

4.6 SWEEP OSCILLATOR, MODEL 1503 (M9S.1}

4.7 MARKER ADDER (M5D}

4.8 MARKERS (M6)

4,9 OPTION B - L.O. TRACKING (M7E)

4.10 OPTION C - AUTOMATIC LEVEL
AND SCOPE INDICATORS (M8E)

4.11 OPTION E -AUTOMATIC FREOUENCY (M11E)

SECTION 5 - MAINTENANCE
5.1 INTRODUCTION
5.2 SERVICE INFORMATION
5.3 PERFORMANCE CHECKS
5.4 CALIBRATION PROCEDURE
5.5 TROUBLESHOOTING

SECTION 6 _ REPLACEABLE PARTS

6.1 INTRODUCTION
6.2 MANUFACTURERS CODE
ÉX* PARTS LIST

SECTION 7 _ SCHEMATIGS
7.1 INTRODUCTION
7.2 SCHEMATIC NOTES

7.3 SCHEMATIC INDEX*** SCHEMATICS

CHANGE INFORMATION, IF ANY, IS LOCATED AT THE REAR OF THIS MANUA



1.1 INTRODUCTION

The Wavetek Models 1403 and 1503 are all-solid-state,
electronically swept and tuned Sweep Generators covering
the 1 to 300 MHz and 450 to 950 MHz frequency ranges.

They are designed especially for testing and aligning tele-
vision tuners and receivers. The Model 1403 covers the

VHF (1 to 300 MHz) range while the Model 1503 covers

the UHF (450 to 950 MHz) range.

An important feature of these instruments is their ability to
be remotely controlled and programmed. This enables the
sweep generator to be sequenced through the test pro-

cedure with pushbutton switches or electronic sequencers,
instead of manual tuning and adjustments.

The instrument's most outstanding options are those of
automatic operation. Simply stated, in automatic opera-

tion, the sweep generator's frequency and RF output level

are automaticaily adjusted to follow the variations of the
tuner. This provides considerable time saving during the

alignrnent procedure.

Included with the automatic options are scope indicators
that provide both frequency and RF output indications
directly on the oscilloscope tube. Additional options

SEITION

GEt\|ERAL INFORMATION

include up to eight crystal-controlled RF markers (either

single frequency or harmonic type) and local oscillator
tracking markers.

By the use of a special combiníng cable, Models 1403 and

1503 may be operated as a combination unit providing
independent frequency and output amplitude controls with
a single set of scope horizontal and vertical cables. When

operated as an automatic instrument, one set of local

oscillator tracking markers, automatic level, and automatic
frequency options provides control of both instruments.

All optional features, as well as the circuits for the basic

sweep generator, have plug-in modular construction. This

allows optional features to be factory-installed at the time
of purchase, or customer-installed at a later date. This

concept offers protection against obsolescence, since up-

dated and additional features can be simply and eco-

nomically added as new tuner designs and test procedures

d ictate.

Maintenance problems can be greatly simplified by the

stocking of several modules instead of hundreds of dis-

crete patts. 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.



1.2 SPECIFICATIONS

1.21 RF OUTPUT

Flatness -

lmpedance -

1.2.2 SWEEPSPECIFICATIONS

Sweep Rate -

Sweep Width -

Display Linearity -

Horizontal Output -

Accuracy -

External Marker Input -

Marker Size -

Màrker Width -

Frequency Range * 1 to 300 MHz (Model 1403)
450 to 950 MHz (Model 1503)

Blanking -

Amplitude -

Step Attenuator Accuracy - 10.5 dB (Model 1403)
11 dB (Model 1503)

Retrace blanking of the RF output to provide a zero level base line.

Continuously adjustable from +57 to +2 dBmV (.7 VRMS to 1.26 mVRMS)
35 dB in 5 dB steps plus 20 dB vernier.

1.2.3 REMOTE PROGRAMMING The rear-panel REMOTE jack provides necessary connections for remote
control of frequency, sweep width, and output level.

Frequency - May be remotely programmed by a 116 V signal (-16 V corresponds to
low frequency band end and +16 V to high frequency band end).

Sweep Width - May be controlled by a remote potentiometer.

Output Level - May be remotely programmed over a 20 dB range with a 0 to -18 V signal
(-18 V corresponds to maximum output).

1.2.4 MARKERS

Type - Birdy by-pass. Provision for 8 plug-in marker modules plus rear-panel

external marker input. Markers may be either single frequency or har-

monic (comb) type. (See Options A-1 and A-2.)

10.25 dB (read with negative detector)

75 ohms standard,50 ohms optional (Model 1403)
50 ohms standard, 75 ohms optional (Model 1503)

AC line frequency (50 - 60 Hz)

5 to 300 MHz (Model 1403)
5 to 500 MHz (Model 1503)

!2o/o

16 Vpp (symmetrical about ground)

10.005%

Rear-panel BNC connector accepts external CW signal for conversion to
a birdy marker. lnput leve"i : 100 mV into 50 ohms.

Adjustable from approximately 3 mVpp to 3 Vpp.

Approximately 400 kHz (wide), 100 kHz (narrow).

7-2



1.2.5 GENERAL

Power Requirements

Dimensions (including screw heads,

knobs, and feet)

Weight

1.3 oPTIONS

A-1

A-2

B

lF Input

Frequency

Minimum Level

1.4 ACCESSORTES

1.4.1 FURNISHEDWITHINSTRUMENT

1151230 VAC Ì10% (approximately 20 W) 50'60 Hz.

14.3 cm (5 5/8 in.) high

34.9 cm (13314 in.)deep
20.9 cm (8 1/4 in.) wide

20 lbs. net
25 lbs. shipping

Single Frequency marker at any frequency within instrument range.

Harmonic Marker at 1, 10, or 50 MHz (other frequencies available on

special order) intervals.

Local Oscillator Tracking generates two pulse markers based on the lF
output frequency from a tuner. These markers indicate RF bandwidth,

local oscillator frequency. and tracking (module M7E). The markers can

be any two frequencies within the lF input frequency range. With the

addition of a capacitor, a channel-center pulse can be added if desired.

28 to 47 MHz

Approximately 'l mV (0.01 mV with RB Probe) at lF lN connector
(Z in = 50 ohms).

Automatic Level Control And Scope Indicators provides automatic adjust-

ment of the RF output level to correct for variations in the gain of the

tuner under test. Also provided are visual indications of the instrument's
center frequency and RF output level (module |MSE).

A 70 dB (10 dB/step) Step Attenuator is available to replace the standard

35 dB (5 dB/step) Step Attenuator to provide greater RF output level

range (7570-01, Model 1403; 5070-01, Model 1503). NOTE: Since the
'Step Attenuator increment is doubled, the automatic level range of Option
C may be somewhat reduced.

Automatic Frequency enables the instrument to track the tuner under

test, maintaining the demodulated response at the center of the scope

display (Module M11E). NOTE: Option B is required with Option E.

I

lnstruction Manual.

Spare plug with pins for remote programming (mates with REMOTE jack).

Wide Band Detectors:
D151 (50 ohms, up to 1000 MHz)

D171 175 ohms, up to 1000 MHz)

1-3
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Model RB Probe provides additional lF amplification to extend the mimi-
mum lF input level for Option B from 1 mV to 0.01 mV.

Service Kit (Kl02) contains module extender and RF extension cables.

Rack Mount Kit (K103) mounts single instrument into 19 inch rack
(see Section 2.2.31.

Rack Mount Kit (K104) mounts one or two instruments into 19 inch
rack (see Section 2.2.41.

Additional Marker Cabinet (K105) mounts to the instrument top cover
allowing up to four additional marker modules (Options A-1, A-2).

Combining Harness (K106) enables combined 1403/1 503 operation.

lmage Test module (M112A) enables checking the image rejection of
a tuner.

r-4



2.'I INTRODUCTION

This section provides installation instructions for the

Wavetek Models 1403/1 503. The instructions include

information on mecnanical installation, ìncluding rack

mounting, and electrical installation.

2.2 MECHANICAL INSTALLATION

2,2.1 INITIALINSPECTION

After unpacking the instrument, visuaily inspect external
parts for damage to knobs, connectors, surface areas, etc.

The shipping container and packing material should be

saved in case it is necessarv to reship the unit.

2.2.2 DAMAGE CLAIMS

lf the instrument received has been damaged in transit,
notify carrier and either the nearest Wavetek area repre'
sentative or the factory in lndiana.

Retain shipping carton and packing material for the

carrier's insoection.

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

2.2.3 RACK MOUNTING (K103 SINGLE KIT}

CONTENTS (See Figure 2-1).

SEITI O N

INSTALLATION

PROCEDU RE

Remove the screws from one side panel, Mount item A or

B against side panel of the instrument and secure with

screws provided. Repeat for other side of unit. ltems A

and B may be interchanged to position the instrument on

desired side of rack.

2.2.4 RACK MOUNTING (K104 DUAL KIT)

CONTENTS (See

ITEM

A (Tray)

B (Side)

C (Handle)

D (Screw)

E (Screw)

Figure 2-2).

OTY

2

2

2

12

4

PART NO,

c000-729
c000-730
HH 101-002
HS106-905
HS103-908

ITEM

A (Side)

B (Side)

C (Screw)

OTY PART NO.

1 8000-608
1 C000-691

I HS101-806

PROCEDU R E

Install both sides (item B) to one tray (item A) using the

10-32 x 5/1 6 thrust head screws (item D) provided.

Position the instruments on the trav so that the instrument
feet extend into the holes in the tray. When the instruments

are properly seated, install the top tray (other item A) and

secure with the remainìng thrust head screws (item D).

NOTE

lf the instrument being mounîed is equipped with a bail,

the bail must be removed prior to installation in the K104

Rack Mount Kit.

The handles (item C) are fastened to the sides with the
'10-32 x 1i2 binder head screws (item E).

Mounting holes are provided for front mounting of instru'
ment rear-panel connectors, if desired.

a-r
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F'igure 2-1. K103 Rack Mount Kit

2.3 ELECTRICAL INSTALLATION

Models 140311503 can operate from either 115 VAC or

230 VAC supply mains. The rear-panel AC LINE SWITCH

selects which of these operating voltages is being used,

and ad justs the Power Supply accordingly. The Power

Supply is designed to operate at an AC supply frequency
of 50 or 60 H-2.

lnstruments ae shipped from the factory set up for 115

VAC operation unless otherwise specified.

" NOTE

Before operating the instrument, check that the rear-

panel AC LINE FUSE is the correct value for the supply
voltage (see Section 3.3).
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SECTION

OPERATING IilSTRUCTIOHS

3.1 INTRODUCTION (10) DEMOD lN connector (BNC) accepts the de-

modulated swept signal from the device under test so that
This section provides complete functional control descrip- RF markers may be added, and also adds the scope fre-
tion, operating instructions, and programming instructions quency and level indicators when Option C is provided.
for the Wavetek Models 140311503 sweep generators. This signal is also used to control the automatic RF level

circuits of Option C.

3.2 DESCRIPTION OF FRONT PANEL
(1 1 ) PROBE POWE R connector (BNC twinax) supplies

(1) FREOUENCY control adjusts the center fre- t18 V to power an external probe if needed for use with
quency when the AUTO FREOUENCY switch is down Option B or C.
(manual operation). When this switch is up (automatlc
operation), this control is inactive. (121 lF INPUT connector (BNC) accepts an lF sample

from the device under test to generate lF tracking markers
{21 ATTENUATION control provides calibrated adjust- when Option B is installed.
ment of the RF output in 5 dB increments from 0 to 35d8.

(13) RF OUT connector (BNC) provides connection
(3) LEVEL control provides 20 dB vernier adjustment for the RF output signal.
of the RF output when the AUTO LEVEL switch is down
(manual operation). When this switch is up (automatic 3.3 DESCRTPTION OF REAR PANEL
operation), this control is inactive.

(1) AC LINE SWITCH enables instrument to operate
(41 MARKER SIZE control adjusts the marker ampli- from either 115 VAC or 230 VAC supply mains.
tude. When the knob is pulled out, the birdy marker width
is reduced. (21 AC LINE INPUT cord provides connection to

AC mains via 3 prong plug.
(5) MARKERS pushbutton switches control Option
A-1 and A-2 markers (marker frequency is engraved on (3) AC LINE FUSE is time-delay; 0.5 amp for 11b
pushbutton). VAC operation,o.25 amp for 230 vAC operarion.

(6) SWEEP WIDTH conrrol adjusts the display sweep (4) REMOTE jack and plug provide connections for
width from less than 5 MHz to the entire swept frequency programming of frequency and RF output level.
range. When the knob is pulled out, the maximum sweep
width is reduced to approximately 10% of the swept fre- (b) OPTION mounting hole for BNC connector.
quency range' 

(o) EXT MARKER lNpur connector (BNC) accepts
l7l POWER switch applies AC power to the Power an external CW signal to produce a frequency marker on
Supply. The pilot light indicates operation. the display.

(8) SCOPE HORIZ OUT connector (BNC) provides (71 ,PULSE MARKER OUTPUT connector (BNC)

a 16 Vpp triangle waveform to drive the oscilloscope provides positive or negative pulse markers when Option B

horizontal input. is installed.

(9) SCOPE VERT OUT connector (BNC) provides the (8) pULSE MARKEB SIZE swirch selects either
combined demodulated RF and marker signal (and also the negative or positive marker pulse. Control adjusts the
scope frequency and level indicators when Option C is in- amplitude of the pulses from 0 to more than 30 V.
stalled) for connection to the oscilloscope vertical inout.
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3.4 TYPICAL OPERATING SET-UP

When initially setting up instrument, first check the rear-
panel AC LINE SWITCH and FUSE to ensure the instru-
ment is set for operation with the available AC mains.
When Option C and/or Option E are to be used, refer to
Sections 3.6 and/or 3.7 for adjustment of internal controls
required for proper operation. Be sure the AUTO LEVEL
and AUTO FREOUENCY switches are down before com-
pleting the set-up for manual operation.

Make connections between the sweep generator, the device
under test and the oscilloscope as shourn in Figure 3-3.
Since hum, RF leakage. and spurious signal pickup must be
kept at a minimum, it is essential that good connections
and ground be maintained throughout the entire set-up.
Coaxial cables with BNC connectors should be used wher-
ever possi ble.

The RF output cable is especially critical. lt must nave a

characteristic impedance identical to that of the sweep
generator. The cable should be kept as short as practical
(under 3 feeti. This cable must also be terminated in it's
characteristic impedance. This insures a constant amolitude
input signal to the device under test. lf the nominal input
impedance of the device under test is the same as the cable
irnpedance, but has a high VSWR, a fixed pad (normally
between 6 to 10 dB) can be installed as shown in Figure 3-3
to mask this input mismatch. lf the input impedance of the
device under test is not the same as the cable's impedance.
a matching network is used. Either a resistive pad (Figure
3-4) or a transformer matching network may be used. While
the resistive pad is simple to construct, it provides more in_
sertion loss than the balun-type transformer. The leads
connecting the output of the pad to the device under test
should be as short as possible (under 1 inchl.

After the RF swept signal passes through the RF circuits
of the device under test. it must be detected idemodulated)
before being connected to the DEMOD lN connector or tne
scope vertical input. In the case of TV receiver alignment,
the detector is already provided as a part of the receiver,
while in aligning a tuner, an external detector must be used
(see Figure 3-3). The detected signal is then connected to
the DEMOD lN connector on the front panel.

After completing the set-up, switch the AC power on.
The lamp should light, indicating an operating condition.
This instrument requires no warm-up and is ready for
immediate use. Turn both AUTO s.witches to their manual
(down) positions and adjust the sweep generator controis
for the required center frequency, sweep width, and output
amplitude. Turn on the desired markers and adiust the
marker amplitude and width as needeci.

3.5 OPTION B_LOCAL OSCILLATOR TRACKIf{G

The purpose of this option is to provide a method of
3-4

precisel.T determining the local oscillator frequency. This
is accomplished by producing markers which are related
to the lF output signal. This option also provides the input
signal to Option E (Automatic Frequency), and therefore
must be installed when Option E is used. This option is

contained entirely in plug-in module M7E, and can be
either factorv- or field-installed.

SET.UP INSTRUCTIONS
For receiver applications. the lF sample is obtained from a

low-impedance pick-up coil, normallv 2 or 3 turns air
wound on a Yz inch form. The coil is positioned with
reference to the receiver's lF amplifier until sufficient
signal pick-up is obtained.

For tuner applications, the lF sample is typically obtained
from a high-impedance source such as the 2.2 kS, lF
sample resistor in the detector shown in Figure 3-S.

When Option B is used, an lF signal of 'l mV or more must
be supplied to the front-panel lF lN connector. This lF
signal can be provided directly from the lF sample output
of the detector, or from the lF amplifier contained in an
external probe. The probe is used only when insufficient
sample is provided by the detector (see Figure 3-3). lf
the probe is used, the required lF input from the device
under test is 10 pV instead of 1 mV. This provides for a

greater operating range of the marker, and looser coupling
to the device under test. lf lF markers are desired at
trapped frequencies, the lF pickup must occur before the
frequencies are trapped out.

The lF Adj control on top of the M7E module should be
set completely clockwise. Because of the large AGC range
of this module, this control seldom requires further ad-
justment.

Connect the rear-panel PULSE MARKER OUTpUT con-
nector to the oscilloscope Z-axis input. Adjust the pULSE

MARKER SIZE controls to produce the desired intensity
modulation on the oscilloscope trace.

An alternate method of displaying the L.O. Tracking
markers is as differentiated vertical pulses. For this method,
the connection from the rear-panel PULSE MARKER
OUTPUT to the scope Z-axis (intensity) input is omitted.
The front-panel MARKER SIZE conrrol is adjusted to
provide the desired RF birdy marker amplitude. and the
Pulse Size control iocated on the M5D module (see Figure
3-6) is adjusted in a clockwise direction until the desired
lF pulse marker amplitude is obtained. The front-panel
MARKER SIZE control will now simultaneously adjust
the amplitude of the RF birdy and the lF pulse markers.

NOTE

The M5D Pulse Size control should be turned completely
counterclockwise when the intensity markers are used.
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3.6 OPTION C _ AUTOMATIC LEVEL AND
SCOPE INDICATORS

NOTE

When Option C is not provided, an M8 module base is
installed to complete the marker adder circuit.

The purpose of the Automatic Level option is to maintain
the scope pattern at a constant amplitude, regardless of the
gain variation of the device under test. This is accomplished
over a 20 dB range by controlling the 0 to 20 dB PIN diode
LEVEL control in a closed-loop system. The Automatic
Level option is entirely containéd in plug-in module M8E,
and can be either factory- or field-installed.

SET.UP INSTRUCTIONS
First, the desired operating level of the device under test
must be established. This is generally determined by engi-
neering specifications. The detected output from a typical
UHF tuner without lF amplification is in the order of
10 mV, while the output from the lF second detector can
be several volts. This option can accomodate detector out-
puts between 10 mV and 1 V of either positive or negative
polarity. For detector outputs of less than 10 mV, ad-

ditional gain must be added between the detected output
and the instrument's DEMOD lN connector. Increasing
the sensitivity of the Option C input. however, results in
an increase in the noise level of the demodulated response,
and also makes the test set-up more susceptible to stray
signal and hum pick-up. More success in testing low-level
tuners has been achieved by installing a well-designed wide
band RF amplifier in the tuner test fixture between the
tuner lF output and the RF detector. lf the detected out-
put is more than 1 V, a simple resistive voltage divider can
be used to reduce the detected output voltage to less than
the 1 V level.

Once the proper input level has been set, switch the M8E
Polarity switch between positive and negative and adjust
the M8E Bal control until the display base line does not
shift when the Polarity switch is changed.

Temporarily connect the detector output directly to the
scope vertical input and, with the instrument operating in
the manual mode (both AUTO switches down), adjust the
ATTENUATION and LEVEL controls to obtain the desired
detector output from the device under test. Once set, do
not disturb these controls until the M8E Gain controls have

been adjusted. Reconnect the detector output to the
DEMOD lN connector and the oscilloscope vertical input
to the SCOPE VERT OUT connector. Set the oscilloscope's
vertical sensitivity controls for .2 V/division (DC coupled).
Set the M8E Polarity switch to obtain a positive scope
pattern, and the X10 switch and the Var Gain control to
obtain a patrern height of 1 V (see Figures 3-7 and 3-8).

3-6

Finally, switch to automatic level operation, (front-panel
AUTO LEVEL switch up) and adjust the ATTENUATION
control until the output level indicator reads approximately
.5 V. The LEVEL control is now inoperative.

As the gain of the device under test changes. the height of
the output level indicator will vary, indicating the RF

output change required to maintain the pattern at the 1 V
level. The indicator is a linear indication of the RF output
voltage (before the Step Attenuator) over a2O dB range. A
0 V pedestal level indicates an RF output of .1 Vp and a 1

V level indicates an RF output of 1 Vp. The oscilloscope
graticule can be calibrated in volts, dB, or indicate mini-
mum or maximum gain points as desired.

The M8E module also provides a differentiated pulse which
will change position on the base line relative to the center
frequency of the instrument (see Figure 3-9). The indicator
Range and Cent controls are provided to allow it to cover
the entire scope horizontal scan for the frequency range

being used.

Set the front-panel FREOUENCY control to the highest
frequency to be used. Adjust the M8E Range control so

that the indicator pulse is positioned slightly in from the
right end of the display.

Set the FREOUENCY control to the lowest frequency
to be used. Adjust the Cent control to position the pulse

the same distance in from the left end of the display as the
pulse was from the right end in the above step.

NOTE

The Cent and Range controls interact, so the above pro-

cedure must be repeated until the pulse is positioned
properly on both the highest and lowest frequencies.
Once calibrated, any change in the scope's horizontal
position or sensitivity controls will change the calibration.

3.7 OPTION E _ AUTOMATIC FREOUENCY

This option provides automatic frequency tracking of the
sweep generator to the device under test for greater align-
ment efficiency. This is accomplished by sampling the
combined frequency and sweep program voltage for the
duration of an lF center frequency marker. The sampled

voltage becornes the frequency program voltage for the
next sweep cycle, thus keeping the response centered on

the display. This feature is contained entirely in plug-in

module M11E, and can be either factory- or fieid-installed.

SET-UP INSTRUCTIONS
First, Option B, Local Oscillator Tracking, must be installed
and lF markers present on the display. Set the front-panel
AUTO FREOUENCY switch to AUTO. Two adiustments
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are provided on the M11E module (see Figure 3-10) to
center the lF markers on the oscilloscope display. The Cent
adjustment centers the display when the sweep generator's
frequency is approximately mid-band (150 MHz, Model
1403; 700 MHz, Model 1503). The Gain adjustment centers
the display when the sweep generator's frequency is at the
extreme low or extreme high end of its range.

3.8 PROGRAMMING

Connections for remote control of output level. center
frequency. and sweep width are provided on the rear-panel
REMOTE jack. Also provided are connections for com-
bined Model 1403/1 503 operation (see Section 3-10).
The REMOTE jack and its pin functions are shown in
Figure 3-1 1.

Normal front-panel operation is provided by a REMOTE
programming plug with jumpers between pins 5 and 6,
8 and 9, I 1 and 12, and 13 and 14.

3.8.1 OUTPUT LEVEL CONTROL

To provide externai control of the 0 to 20 dB LEVEL
control, remove the jumper from pins 5 and 6 of the RE-
MOTE plug and connect an external control as shown in
Figure 3-12. The RF output is a linear function of the
programming voltage as shown in Figure 3-13.

3.8.2 CENTER FREOUENCY CONTROL

To provide external control of center frequency. remove
the jumper from pins 8 and 9 of the REMOTE plug and
connect pin 9 to an external frequency control as shown
in Figure 3-14.

3.8.3 SWEEP WIDTH CONTROL

To provide external control of sweep width, remove the
jumper from pins 1 1 and 12 of the R EMOTE plug and con-
nect pin 12 to an external sweep width control as shown in
Figure 3-15.

NOTE

The circuit as shown will control the wider sweep width
range {up to 300 MHz on Model 1403 and 500 MHz on
Model 1503). To externally control the narrower range
{up to 30 MHz on Model 1403 and 50 MHz on Model
1503) normally activated by pulling the SWEEP WIDTH
control out, a 91 kohm resistor should be connected
between REMOTE plug pin 10 and the external sweep
width control.

3.9 SPECIAL OPERATING NOTES

3.9.1 EFFECTS FROM OVERLOADING

The use of excessive input signals to the device under test
can cause overloading. To assure that this condition is not
present. and that the response is a true representation of
the device under test. set the ATTENUATION and LEVEL
controls for minimum output amplitude. Gradualiy increase
the output amplitude until a response is obtained. Further
increase of the output amplitude should not change the
configuration of the response envelope except in amplitude.
lf the response envelope does change, such as flattening at
the top, decrease the output just far enough to restore the
proper configuration.

3.9.2 LOW_LEVEL MEASUREMENTS

When making measurements at low levels, radiation and
ground loops become problems. Using double-shielded
cables for carrying RF signals helps minimize the radiation
problem. Ground loops causing hum pick-up can some-
times be eliminated by completing only one ground con-
nection betr,veen each instrument. This applies particularly
to the scope horizontal input. lf the ground connection
is made at the vertical input terminal, an additional ground
at the horizontal input terminal will often result in hum
pick-up.

3.î0 coMBTNED 1403/1503 opERAT|ON

Figure 3-16 shows the typical set-up to provide combined
1403/1 503 operation.

The two rear-panel REMOTE plugs are removed and a

special Combining Harness assembly (K106) is installed.
This assembly also contains a VHF/UHF change switch.
The plug adjacent to the VHF/UHF change switch is

connected to the rear-panel REMOTE jack of the instru-
ment designated as the "master". This can be either Model
1403 or 1503. The remaining plug is connected to the
R EMOTE jack of the "slave" instrument.

Both instruments have the desired RF marker "A" options.
The "master" also has the L.O. Tracking (B) option,
Automatic Level And Scope Indicators (C) option, and
the Automatic Frequency (E) option, installed. For auto-
matic operation, the slave unit cannot have Option C or
E installed. The slave unit may have Option B installed,
but it would not function since there is no lF input.

The AC line phase must be the same to both instruments.
lf it is not, reversing one of the AC plugs will correct the
phase.

J-v



Set-up and operation of the instruments is identical as

previously described with the exception of the additional
external VHF/UHF selector switch. The AUTO switches
and the FREOUENCY and LEVEL controls on the slave

instrument are inoperative, but can be controlled by their
counterparts on the master.

s{-

NOTE

Although the AUTO FREOUENCY switch on the slave is
inoperative, it must be in the AUTO position for proper

automatic operation.
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SECTIO N

CIRCUIT DESCRIPTION

4.1 INTRODUCTION

This section first presents an overall block diagram analysis
followed by a more detailed description of each module.

Before beginning the actual circuit description it would
be well to consider the mechanical arrangement of the
instrument. This will enable the following block diagram
and circuit description to be associated with its physical
position, thereby providing a better understanding of the

overall instrument. The mechanical arrangement can be

seen by referring to Figure 5-1 5.

4.2 SIMPLIFIED BLOCK DIAGRAM

The block diagrams in Figures 4-1 , 4-2, and 4-3 contain
both block and module information. The blocks contained
within each module are indicated by the shaded area.

Figure 4-1 depicts the basic sweep generator and marker
circuits in manual operation. Figure 4-2 depicts the circuits
required for automatic f requency tracking operation.
Figure 4-3 shows the automatic level control and scope
indicator circuits.

4.2.1 MANUAL OPERATION DIAGRAM

The Power Supply provides regulated 118 V sources, square

and triangle wave generators for connection to the plug-in

modules, and a pulse marker amplifier circuit.

The two power sources provide the voltage to the front-
panel FREOUENCY control, while the triangle wave
generator supplies the sweep ramp to the front-panei
SWEEP WIDTH control. The output signal from the FRE-
OUENCY and SWEEP w*IDTH controls are then fed to the
sweep drive circuits in the M2E-2 module where they are

conrbined into a single signai which drives the frequency-
determining varactor diodes in the Sweep Oscillator module.
Necessary level shifting, shaping, and amplitude control are

provided by the sweep drive circuitry.

The square wave generator turns the R F output and marker
circuits off during retrace, and controls the timing of other
circuits in the instrument.

The RF sweep generating circuits for Model 1403 are con-
tained in the M9JA module containing a sweep oscillator,
preamplifier, voltage-variable attenuator, wide band amp-
lifier, monitor, and leveler amplifier.

The sweep signal is generated by hetrodyning a UHF
sweep oscillator with a UHF CW reference oscillator in

a diode mixer. The resultant difference signal is then
preamplif ied, connected through the voltage-variable
attenuator to the wide band amplifier, and sent to the
monitor point.

Leveling of the RF output is accomplished by the monitor
diode, which measures the RF voltage and compares it to a

reference voltage supplied by the LEVEL control. Any
error between the two voltages is amplified in the leveler

anrplifier and is fed back to the voltage-variable attenuator.
This closed-loop system maintains a constant-amplitude RF

signal at the monitor point, which compensates for ampli-

tude variations in the sweep oscillator, mixer, and amplifier
circuits, and also creates a zero impedance. A 75 ohm

resistor is connected between the zero impedance point and

the module RF Output connector to establish the source

impedance of 75 ohms.

The output from the M9JA module is then connected
through the Step Attenuator to the front-panel RF OUT
connector.

The R F sweep generating circuìts for Model 1503 are

contained in the M9S-1 Sweep Oscillator module. The

module contains a sweep oscillator, voltage-variable at-

tenuator, monitor. and leveler amplifier. The output from
the sweep oscillator is fed through the voltage-variable

attenuator to the monitor point. Leveling of the RF out-
put is accomplished in the same manner as previousiy des-

cribed, and its source impedance is 50 O. The output from
the module is then fed through the Step Attenuator to the
R F OUT connector.

The marker circuit is comprised of Marker Adder moduie
M5D, the individual Marker generators (M6), and the
markei' adder function of the M8/M8E module, which
combines the markers with the scope vertical output. In

addition' to its marker adding function. the MSD module

also levels the sweep sample signal in the same manner as

the main RF output signal was leveled. This provides a

constant-amplitude sweep signal to the individual Marker

modules, which is extremely important in obtaining a "flat
comb" output f rom the harmonic generating Marker
modules. lt also standardizes the sweep sample amplitude
in all instruments, which insures proper operation of field-
installed markers.
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This constant-amplitude sweep sample signal is then fed to
the individual M6 Marker modules where it is combineiJ in
a mixer with a crystal-controlled CW signal. The resultant
difference signal, which is the birdy marker, is then fed
back to the Marker Adder module where the signals from
all Marker modules are combined, amplified, and shaped
into a single composite signal. This signal is then fed
through the MARKER SIZE control to the marker adder
circuit in the M8/M8E module where it is combined with
the demodulated input signal. This combined signal is then
routed to the front-panel SCOpE VERT OUT connector.

The M7E module provides pulse-type Local Oscillator
Tracking Markers generated from an lF sample derived
from a TV tuner or receiver. The conversion circuits, which
are AGC'd to prevent loss of markers from insufficient
lF sample during tuner alignment, convert the lF sample
to approximately 10 MHz. (The converted signal generates
RF markers in three crystal filters at equivalent converted
frequencies.) The crystal filter outputs are detected and
amplified in identical detector amplifier circuits, and are
applied to the common marker pulse circuit which gene-
rates sharp, negative-going marker pulses.

The marker pulse circuit output is routed to the pulse
marker amplifier circuit in the pS7 power Supply, which
provides either positive- or negative-going pulse markers
at the rear panel.

The marker pulses are also fed through the M5D pulse
Size control to the marker adding circuit in the Mg/MgE
module, where they may be added to the detected response
from the DEMOD lN connector.

4.2.2 AUTOMATIC FREOUENCY DIAGRAM

When Option E is provided, one crystal filter in Option B
(module M7E) at the converted equivalent of the lF center
frequency is used as an automatic tuning control marker,
which is then fed to a separate pulse amplifier. The output
of this control pulse circuit is then routed to the M1lE
Automatic Frequency module.

Option E provides an automatic frequency-tuning voltage
to keep the tuner response curve centered on the oscillo_
scope display, and is dependent upon the control pulse
from the M7E module. The input amplifier provides the
required inversion of the signal from the M2E-2.lts output
level at the duration of the control pulse is transferred to
a capacitor which retains the voltage from the remainder
of the sweep trace. The timing pulse generator produces
a pulse occuring during the first half of the retrace which
transfers this voltage to the reference input of the output
amplifier. The output ol this voltage follower then becomes
the frequency program of the next sweep cycle.

The control pulse from the M7E also charges a capacitor to
a high positive level. The first half retrace pulse transfers
this voltage to the M2E-2 capture circuit, holding the FET
4-4

switches on. lf the control pulse did not fire, the capacitor
would have a negative charge derived from a pulse occuring
during the second half of the previous retrace. This negative
voltage, when transferred to the M2E-2 capture circuit,
would turn the FET switches off. thus opening the ground
return to the SWEEP WIDTH control. The instrument
would then be in the full sweep width or ,,capture', mode,
essentially searching the full band for the presence of a

control pulse.

4.2.3 AUTOMATIC LEVEL AND SCOPE
INDICATORS DIAGRAM

The Option C automatic level circuit and level and fre-
quency indicator circuits are contained in module MgE.
The module also contains high-impedance, adjustable-gain
scope preamplifier circuits and signal inverters to permit
automatic level control with either high- or low-level tuners
without usíng external DC amplifier probes. The level-
indicator pulse and the marker signals from the front-panel
MARKER SIZE control are combined with the demod-
ulated input signal for connection to the scooe vertical
input.

THE FOLLOWING CIRCUIT DESCRIPTIONS ARE
REFERENCED TO THE SCHEMATICS APPEARING IN
SECTION 7.

4.3 POWER SUPPLY (PS7)

The PS7 Power Supply provides two regulated DC voltages,
a square wave, a triangle wave, and amplified marker pulses.

AC POWER & RECTIFIER CIRCUITS

A dual-primary transformer allows operation at a line
voltage of 115 or 230 VAC. AC power is supplied a 3-prong
plug and is switched by the front-panel pOWER switch. The
transformer is located away from the Sweep Drive module
to reduce magnetically-coupled line ripple.

Unregulated plus and minus voltages are supplied by two
full wave rectifier circuits filtered by C1 and C7. A 12pin
plug, mounted to the printed circuit board, provides access
to three unregulated voltages. the regulated +18 V supplies,
square wave, triangle wave, and an input to the marker
pulse amplifier. R45 is a series voltage-dropping resistor for
the power indicator, DS101.

+18 V SERIES,REGULATOR

Regulation is provided by lCl which contains its own
internal reference. Resistor R9 provides an adjustment for
+18.00 V. An external pass transistor, A2, boosts the
current capability, and transistor e1 improves the current
limiting characteristics of lCl by providing amplification
before limiting. The +1 8 V supply is protected against
reverse voltage by diode CR7.



.18 V SERIES REGULATOR

The voltage reference for this supply is obtained from the
+18 V supply through resistor R20. Resistor R19 provides

feedback, applied to lC2, which provides high gain, forcing
transistor 05 to maintain a regulated voltage at the collec-
tor. Transistors Q3 and Q4 provide the series pass element,
and are connected as a compound emitter follower so that
the voltage across resistor R13 is not loaded heavily. Short-
circuit protection of transistor Q4 is provided by diode
CR8. Current limiting is provided by transistor 05 when
transistor OG conducts sufficiently to forward bias diodes
CR9 and CR10. Reverse voltage protection is provided by
diode CR 1 2.

SOUARE WAVE GENERATOR

The 24 VAC from power transformer T1 is squared by
comparator lC3A. Diodes CR13 and CR14 provide pro-

tection to the inverting input by limiting the voltage
range to one volt. The square wave output drives the
triangle generator input and is also applied to the base of
Darlington emmiter follower 07. CR15 limits the negative

output to one volt. A positive 15 V, negative 1 V square

wave is routed to pin 10 of P2 where it is provided to blank
the RF output during retrace and to control the timing of
other circuits in the instrument.

TR IANG LE WAVE GENERATOR

The symmeterical square wave output of lC3A is adjusted
by R26 and is AC coupled to integrator lC3B to restore
symmetery about zero. Diodes CR16 and CR17 protect
the inverting input by limiting the voltage range to one

volt.

Capacitor C13 in the feedback network provides the
integrator configuration. This signal, applied to pin 8 of
P2, provides the sweep ramp and scope horizontal drive,
and controls the timing of other circuits in the instrument.

MARKER AMPLIFIER

Negative-going marker pulses from the M7E (Option B)

module are routed through pin 7 of P2 and AC coupled to
the base of PNP inverter O12. The collector signal is

coupled through R41 to the base of NPN inverter 013.

Positive-going pulses are selected from the rear-panel

PULSE MARKER SWITCH, 52, and coupled to the PULSE
MARKER SIZE control, R44. The pulse is then applied to
the PULSE MARKER OUTPUT jack, J5.

4.4 SWEEP DRIVE IM?E-ZÌ.

The M2E-2 module provides the drive voltage to the varac-
tor diodes in the Sweep Oscillator module, and, when the

Automatic Frequency option is used, provides an inverted
sweep drive ramp to the M11E module. lt also contains a

capture circuit that causes the sweep width to increase

to maximum if a command is received from the Ml1E
when the lF input level from the tuner or receiver falls

below a specific level.

OSCILLATOR DRIVE

The drive voltage to the varactor diodes is determined by
the programming voltages applied to pin 5 and pin 7

by the FREOUENCY and SWEEP WIDTH controls. Resis-

tors R3, R4, and R41 divide the frequency program so that
it is equal to the sweep width program. The programs are

summed to a standard voltage level in the input amplifier,
lC1A, and then fed to the shaping circuii. Shaping diodes
CR 1 through CR5 conduct at levels determined by a

resistor string driven by constant current source 01. As

each diode conducts, an additional current is fed into
the summing junction of the output amplifier, lC1 B. The

output amplitude is set by R31, the Sweep Width control.

INVERTED SWEEP DRIVE RAMP

The output of lClA is also fed to the Ml1E via pin 8 for
use as a tuning reference.

CAPTURE CIRCUIT

FET transistors Q4 and 05, in series with the SWEEP

WIDTH control ground return, are normally conducting in
the manual mode and in the automatic mode when an lF
center frequency control pulse marker is present. (The

transistors are connected in parallel to reduce the con-
duction resistance, which limits the minimum sweep

width, to acceptable limits.)

When the tuner lF sample input falls below a level suf-
ficient to generate markers, the automatic circuits provide

a capture program at pin 10 that turns the transistors off.
This produces a full-band sweep width program that over-

rides the front-panel SWEEP WIDTH control setting.
When the lF response is restored, the capture program is

removed, restoring the transistors to full conduction and

the instrument to normal automatic frequency operation.

4.5 SWEEP OSCILLATOR, MODEL 1403 (MgJAI

The RF sweep signal for Model 1403 is generated by

hetrodyning the output of a UHF voltage-controlled
sweeg oscillator with the output of a 1 GHz fixed fre-
quency {CW) oscillator in a diode mixer. The difference
frequency (1 to 300 MHz) is amplified bV a wide band

amplifier. A PIN diode voltage-variable attenuator, pro-

viding vernier R F level adjustment, is controlled by a

leveler amplifier, which is regulated by an ALC voltage
from the monitor diode.

4-5



The RF output of common base configured fixed oscilLator
O1. operating at a frequency of approximately 1000 MHz,
is coupled through inductors L2 and L3 to opposite ter-
minals of the double-balanced mixer, consisting of diodes
CR4. CRs, CR6, and CR7. R14 adjusts the output sym-
metery of this mixer bridge. Oscillator 02 operates at a

{requency of approximately 1000 MHz to 1300 MHz.
The average frequency is adjusted by resistor R6 which
controls the average bias on the cathodes of varactor
diodes CR1 , CR2, and CR3. The sweep drive voltage from
pin 9 of the module is applied to the varactor diodes,
decreasing their junction capacitance, thereby causing the
oscillator frequency to vary from low to high. The sweep
oscillator output is coupled to the other opposing ter-
minals of the double-balanced mixer through inductor L4.
The resultant difference frequency (0 to 300 MHz) is then
preamplified by transistor amplifier 04 and emitter fol-
lowers 05 and 08. Transistor switches 06 and 07 provide
R F blanking by shutting this preamplifier off during
ret race.

Two RF outputs are provided from the preamplifier. One
output is coupled uia R27 and C15 to a wide band amplifier
consisting of 09, 010, and O1 1. The output of this ampli-
flier is provided at J1 as the sweep sample signal to the
marker generatinE circuits. The second RF output signal
is coupled through R26 and C14 to the voltage-variable
attenuator consisting of PIN diodes CR1, CR2, and CR3,
which provides variable RF conduction proportional to
the positive current supplied from the leveler amplifier.

The leveler amplifier, an operational amplifier consisting
of 01 3 and 015. provides leveling of the RF output by
supplying a positive current to the voltage-variable atten-
uator. A positively increasing output voltage from the
leveler amplif ier will produce an increasing R F output
ievel,

RF blanking is effected by a positive input voltage from
pin 10 to FET switch O12, which causes the leveler output
to go negative during retrace. thus shutting off the voltage-
variable attenuator. (This effect is reinforced by the action
of OG and 07 in shutting off the preamplifier stage.)

Monitor diode CR13, near the RF Output jack, provides
a negative DC voltage. related to the RF output level, to
the inverting input of the leveler amplifier. Since an in-
creasingly negative voltage at this input will reduce the
positive current supplied to the voltage-variable attenuator.
the RF output level is held constant, by negative feedback.
at a level determined by the reference voltage at the leveler
amplifier's non-inverting input. This reference voltage
varies directly with the level program at pin 7. The magni-
tude of this negative voltage is determined by the Level
Max control. which sets the maximum RF level when the
program voltage is maximum. The Level Min control pro-
vides a smail negative reference level when the proEram
voltage is zero.

4-6

Three wide band amplifier stages, 016, Oî7, and 01B,
amplify the signal from the voltage-variable attenuator by
about 40 dB, with reduced frequency response below
1 MHz and above 300 MHz. Since the closed-loop leveling
system establishes zero impedance at the monitor point,
R8 sets the output impedance at 75 12.

4.6 SWEEP OSCILLATOR. MODEL 1503 (M9S-1)

This module contains an oscillator. a voltage-variable
attenuator, a leveler amplifier and a monitor.

Transistor Q1 is a common base varactor-tuned oscillator,
with biasing of the varactor diodes provided by transistors
Q4 and Q5. The B- voltage for the oscillator is modulated
by the blanking signal from pin 10 in transistor stages 02
and Q3. This modulation causes the oscillator to be cut off
during retrace, thereby providing a zero RF output level
during retrace. The RF signal is coupled from the oscillator
to a voltage-variable attenuator consisting of PIN diodes
CRl, CR2, and CR3. which is controlled bv the current
flou;ing through the leveler pass transistor, O'10. This atten-
uator is part of the closed-loop levelinE system which also
includes monitor diode CR4 and leveler amplifier 09, O10,
and O11. CR4 provides a negative DC voltage relaîed to the
RF output level. This negative voltage is connected to one
input of the leveler arnplifier. The second input of the
amplifier is provided by the LEVEL control. Any error
between the two inputs is amplified and usec! to control the
voltage-variable attenuator. This closed-loop system main-
tains a constant-amplitude signal at the monitor point. and
allows adjustment of the signal over a 20 dB range. The
50 Q output impedance is provided by resistor R8 con-
nected between the monitor and the RF Output jack.

4.7 MARKER ADDER (MsD)

The main function of this module is adding together and
amplifying the individual marker signals from the M6
Marker modules. lt also contains the external marker mixer
circuit and the sweep sample leveling circuit.

A low-level sweep sample signal, supplied from the Sweep
Oscillator module, is connected to jack J2. This signal is

then leveled in the same manner as the RF output signal.
The voltage from the monitor diode, CR6, and the refer-
ence voltage f,rom R52 is fed to the leveling amplifier con-
sisting of transistors 013 and O14. 012 provides blanking
of the leveling'amplifier. Any error between the two input
signals is arnplified and fed to PIN diode attenuator CR5.
The operation of this circuit produces a constant-amplitude
signal at the monitor point.

The leveled sweep sample signal is connected to tne exter-
nal marker mixer diode, CR1. and to the Sweep Sample
Output connector. J4. R48, connected between the moni-
tor point and J4. establishes the 50 Q output impedance.
The signal is then routed to each MG Marker module.



The marker output signals from the individual M6 Marker

modules are connected to input pins 1,2,3,and 4 of the

MSD module. One or two MG outputs are connected to
each input. The signals are then amplified in the input
stages (02. 03, 04, and Q5), and combined in the common

collector load, comprised oÍ R22 in parallel with L1. When

the front-panel MARKER SIZE control is not pulled out,
+18 V is applied to the gate of Q6, keeping the FET switch

off. When the MARKER SIZE control is pulled out, the
+18 V signal is removed. 07 is turned on. connecting C10

from the compensated collector load to ground, thus
reducing the marker bandpass and narrowing the markers.

The combined marker signals are then amplified in the

operational amplifier comprised of transistors 07, 08, and

09. The amplified signal is then fed to the complimentary
output stage, 010 and 01 1, which is biased so that input
signals of less than 0.5 V are not amplified. This eliminates

most spurious markers and noise from the output.

The Pulse Size control, R40, accepts pulse markers from

L.O. Tracking module M7E through pin 8. The pulse

markers are combined with birdy markers at pin 7. The

combined output is connected through the {ront-panel
MARKER SIZE control to the M8/M8E module. and

finally to the front-panel SCOPE VERT OUT connector.

4.8 MARKERS (M6}

Several types of marker modules are available to cover the

frequency ranges of Models 1403/1503, and to produce

single frequency and harmonic markers. These include:

M65
M6H
M66H

SINGLE FREOUENCY (Option A1)
HARMONIC (Option ,A2)

DUAL HARMONIC (Option ,A2)

SINGLE FREOUENCY

Single Frequency Markers produce one birdy marker at any

specified frequency of the sweep generator. Each module

contains a crystal oscillator, a mixer and a birdy amplifier.
The various crystal oscillators employed can produce CW

signals of from 1 to 55 MHz. For marker frequencies
greater than 55 MHz, harmonics of the crystal frequency
are used.

The output from the crystal oscillator (or harmonic gene-

rator, if used) is combined with the sweep sample in the

mixer. The mixer includes a tuned circuit which selects the
frequency from which the birdy is generated. A zero beat

occurs when the sweep sample frequency equals that of the
CW signal from the crystai oscillator (or harmonic gene-

rator). The difference frequency around the zero beat is

amplified by the birdy amplifier, which has a bandwidth of
less than 800 kHz. thus producing the marker.

INDIVIDUAL A,ND DIJAL HARMONIC

Harmonic Markers produce birdy markers at evenly spaced

intervals across the sweep generator frequency range. The

crystal oscillator, operating between 1 and 55 MHz, sends a

signal to a harmonic generator, The comb produced by the

harmonic generator is cornbined with the instrument sweep

sample in the mixer, which is untuned. This produces a

series of zero beats at intervals equal to the crystal oscilla-

tor frequency. The mixer output is amplified by the birdy

amplifier, which has a bandwidth of less than 800 kHz, thus
producing the birdy markers.

ln the Dual Harmonic Markers, the same process as above

is employed to generate the birdy markers, except that a

portion of the crystal oscillator output is sent to a count'
down divider. The divider output is used to produce

markers at 1/N the crystal frequency, where N is the

divider factor. Thus, two sets of markers (in phase with
each other) are produced.

For harmonic markers with a greater-than-S5 MHz interval,

the crvstal oscillator is set up to produce a strong second

harmonic of the crystal frequency. The fundamental is

filtered out, and the harmonic frequency is sent to the

harmonic generator.

4.9 OPTION B _ L.O. TRACKING (M7E)

This option (module M7E) contains a conversion circuit
consisting of a bandpass filter, RF amplifier, local oscil'
lator, mixer, 10 to 20 MHz lF amplifier, and lF trans-

former. lt also contains an automatic gain control (AGC)

circuit, three crystal filters and their associated pulse pre-

amplifier stages, a common marker pulse amplifier, and a

reference pulse amplif ier.

The input to the M7E is a sample of the swept lF signal

from the tuner being tested. One output is a pair of pulses

which correspond to the points in time when the tuner lF
output sweeps through the video and sound frequencies.

The second output is a pulse midway between the fre-
quencies of the other two, and is primarily used as a control
pulse in Option E.

CONVERSION CIRCUIT

The bandpass filter consists of the L/C tuned networks at

the input to MOSFET O1 . The filter passes the frequency

band from 30 to 50 MHz. 01 is an amplifier that couples

the lF frequencies to one input of mixer 03. The other
input receives the 55.75 MHz signal from crystal'controlled
Colpitts oscillator Q2. The AGC voltage is also applied to
the mixer at this point. The 55.75 MHz local oscillator
heterodynes with the output of Ol to provide output
frequencies of approximately 8 to 21 MHz. After conver-
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sion, 10 MHz corresponds to 45.75 MHz input, 12.25MH2 (pulse) on the retrace base line whose amplitude varies

corresponds to 43.5 MHz, and 14.5 MHz corresponds to directly with the RF level program amplitude, and of the

41 .25 MHz. frequency (tuning) program by means of a narrow dif-
ferentiated pulse that moves across the base line in

Mixer 03 and MOSFET amplifier O4 drive stagger-tuned ascending frequency from left to right.

Pi-networks to provide the required flat response. Fre-

quencies below 10 MHz are attenuated by choke L8. DEMODULATED INPUT AMPLIFIER, INVERTER, AND

Frequencies above the desired band are attenuated by the MARKER ADDER
low-pass filtering of the Pi-networks.

The demodulated response of the tuner under test is fed

AGC CIRCUIT from the DEMOD lN connector to pin 8, and is AC coupled

to FET source follower 01 , then to lClA. Diodes CRl
A sample of the signal level is coupled from the collector and CR2 and divider network R8 through Rl1 provide

of 06 to the AGC circuit consisting of monitor diode CR2 input gate protection. The Var Gain potentiometer in the
and integrated circuit lC1. feedback network adiusts the amplifier gain. The output

signal is applied to the low gain (x1)contact of switch Sl
CRYSTAL FILTERS AND PULSE PREAMPLIFIERS and to lC1 B, which is set for a ten to one voltage gain (20

dB). The 20 dB Gain adjustments are provided so that
The secondary of T1 is center tapped to provide two automatic RF level programming may be used with both

opposite-phase signals to each of the three crystal filters. high and low level tuners without using external active DC

The crystal filter outputs are nulled for zero output, probes. The signal at the common contact of the Gain x 10

except at resonance, by variable capacitors C30, C32, and switch, 51 , is capactively coupled to transistor 04, then to
C34. These crystal filters provide sharp bursts of energy at lC2A. 05, which saturates when the positive blanking

their series-resonant frequencies. In each case, the crystal square wave is applied to its base, is provided to restore DC

iÉ the filter is selected to produceafrequencyequaltothe level, and Bal control R14 adjusts Îor azero volt baseline.

difference between the M7E local oscillator (55.75 MHz) The output signal is applied to the (inverted) contact of
and the desired marker. (For U.S. standard sound and Polarity switch 52 and to the inverting input of lC2B,
video, these are: 55.75 - 41 .25 = 14.5 MHz, and 55.75- which is set for a gain of -1. The inverted signal is fed to
45.75 = 10 t\4H2.) The RF bursts are detected by CR3 and the (normal) contact of the Polarity switch. A positive

amplified by 07. Emitter follower 08 provides a low response pattern is selected for the proper operation of the

impedance to drive amplifier 09, providing sharp pulse Automatic Level circuits. (The high gain, wide range, and

inputs to the common pulse marker amplifier, O10 and selectable-polarity circuits just described are provided so

oi 1. that responses of various DC levels may be brought within
the operating range of the auto level circuitry, permitting

REFERENCE PULSE AMPLIFIER the use of detectors of either polarity in the test set-up

without requiring the use of external polarity-inverting
The output from 08B drives the reference pulse amplifier, amplifiers.)
producing the control pulse for Option E. The first stage.

CR5 and 012, duplicates the function of CR4 and 09, as The signai at the common contact of the Polarity switch is

described above. The second stage, 013, amplifies and fed through R27 and pin 9 to the front-panel SCOPE

inverts the pulse. The positive going pulse is then routed VERT OUT connector. Markers from pin 7 are combined
through pin 8 to the Automatic Frequency module, M11E. with the output signal through C5.

Adding a .05 gF capacitor between O8B and CR4B allows
the control pulse to also be brought out with the tracking AUTOMATIC LEVEL PROGRAM CIRCUITRY
marker pulses.

The auto level circuitry senses the demodulated peak

4.10 OPTION C -AUTOMATIC I-EVELAND response at each sweep cycle, compares it to a pre-set

SCOPE INDICATORS (M8E) reference voltage, and regulates the program voltage to the

20 dB PIN diode attenuator in the Sweep Oscillator module

This option (module M8E) provides adjustable 40 dB gain so as to maintain the tuner response at a one voit level. This

to the demodulated input from the front panel, selectable function is implemented by two sequential time-related
polarity circuits, and an RC network for adding markers to puises. The first is a sampling pulse occuring during the first
this demodulated signal. lt primarily provides an automatic half of retrace, the second is a discharge pulse which
RF level (attenuation) DC voltage to the Sweep Oscillator occupies the remaining half of the retrace cycle.
module level control input, automatically adjusting the RF

output level for a constant-amplitude demodulated tuner The peak level of the demodulated response is detected by

response. The module also provides oscilloscope indications diode CR6 and capacitor C22. The RF blanking square

of the RF level program by means of a vertical pedestal wave, at pin 10, is level-shifted to near-symmetry about
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ground through O8. The triangle wave at pin 4 is applied to
the non-inverting input of comparator lC4A, producing
a positive square wave in the half cycle when the triangle
wave is positive with respect to ground, i.e., the last half of
the trace cycle and the first half of retrace. When both
the signal at the collector of 08 and at the output of lC4A
are positive, diodes CR4 and CR5 do not conduct. The
voltage at their anodes is then pulled up through R59,
producing a positive pulse during the first half of retrace.
This pulse, by turning FET switch Oi 1 on, transfers the
voltage on C22 to C23, which is connected to the error
amplifier consisting oÍ A12, 013, and lC7A. C23 holds the
voltage for the duration of the sweep cycle. The output of
lCTA is connected to a follower consisting of 016, 017,
and lC7B.

The output of lC7ts is fed through zener diode CR8 to the
base of emitter follower Oi8. Since this program voltage
will vary between '18 and 0 V. 018 is supplied from -30 V.
R88 in series with the collector provides current overload
protecti on .

When the demodulated output voltage exceeds 1.25 V,
the response at the common of 52 causes common base

transistors O14 and O'! 5 to conduct, turning on FET switch
019. This inserts R84 into the lCTB feedback loop, in-
creasing the feedback to quickly adjust the automatic level
program.

During the last half of the retrace cycle, 09 is turned on.
FET switch O10 discharges peak-detector capacitor C22so
that the detector network is reset for the next sweep cycle.

RF LEVEL INDICATOR PULSE CIRCUITRY

The RF Level Program is fed to pin 6 and applied to the
ínverting input of operational amplifier lC3B, which
converts the -18 to 0 V RF level program to a +1 to 0 V
program when it is combined with the demodulated output
signal at the junction of R27 and pin 9.

The RF-blanking square rryave from pin 10 is differentiated
by capacitor C8 and resistor R32. and is applied to the base
of transistor 06. OG inverts and amplifies the positive
leading spike derived from the start of retrace. The
negative-going pulse output from the coliector of 06 is

differentiated by C9 and R34. The negative-going leading
spike is then used to trigger the timer, lC5. This trigger
sets a multivibrator which releases a short circuit around
capacitor Cl0. C10 charges to a positive voltage at an
exponential rate determined bV the RC time constant of
the capacitor and R35. When C10 has charged to 2/3 of the
timer's B+ supply voltage. the multivibrator resets, quickly
discharging the capacitor. The timer output is less than
+.25 V before it is triggered. and at least +10 V during the
charging time of Cl0. The high positive voltage overrides

the negative bias on the gate of FET switch Q7, turning it
on. When Q7 conducts, the converted level-program voltage
at R39, described earlier, is transferred to pin 9. The result
is a vertical pedestal pulse on the retrace base line located at
the extreme right hand side of the scope display. The pulse

amplitude indicates the RF level program.

F REOUENCY INDICATOR PULSE CI RCUITRY

The tuning program at pin 6 is inverted by operational
amplifier lC3A, and the inverted p!'ogram fed to the non-
inverting input of comparator lC4B, where it offsets the
adjusted triangle wave from pin 4. Freq Ind Range control
R47 adjusts the amplitude of the triangle waveform and
Freq Ind Cent control R43 adjusts the offset level at
the comparison point. The comparator output is a positive
pulse starting and terminating at the points in time when
the adjusted offset triangle wave is greater than the zero
volt reference.

Tlre output of comparator lC4B is differentiated by C14
and R48. Diode CR3 removes the positive trace spike. The
negative retrace spike triggers the timer, lC6, which
functions in the same way as the level indicator pulse timer,
lCS, described above. The RC time constant of C16 and
R50 establishes the duration of the positive pulse output.
The timer output pulse is differentiated by C18 and R52,
and combined with the demodulated output through R54.
Since the timer is triggered by the negative spike only, the
frequency indicator appears only on the retrace base line as

a narrow differentiated pulse that moves across the base
line in step with the tuning program.

4.11 OPTION E _ AUTOMATIC FREOUENCY {IVI11E}

This option (module M11E) provides two program signals.
The first is an automatic frequency-tuning voltage to the
M2E-2 Sweep Drive module to automatically position the
demodulated tuner response in the horizontal center of the
oscilloscope display. The second is a capture commano
program voltage to the M2E-2 to cause this module to
apply a full sweep width program to the Sweep Oscillator
module. This insures that. provided the tuner is functional,
the I F response will appear somewhere in the band,
allowing the automatic tunìng function to operate. (This
capture voltage appears only when the lF signal level to the
M7E module falls below the level required to generate a

control pulse marker.)

The two Option E signals are enabled by three sequential
tirne-related pulses. The first of these is a control pulse,

derived from module M7E, which occurs only for the dur-
ation of that pulse during forward sweep. The second is a

transfer pulse. occuring throughout the first half of retrace.
The third is a reset pulse, which occupies the remaining
half of the retrace period.
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4.11.1 AUTOMATIC FREOUENCY CIRCUITS charging capacitor C10 to a +18 V levet. This charge is

retained for the remainder of the forward sweep.
The Autornatic Frequencv circuits consist of the inverted
sweep ramp amplifier, the transfer circuit, and the auto- CAPTURE SWITCH CIRCUITS
matic tuning voltage follower.

The transfer pulse in the first half of retrace turns FET
INVERTED SWEEP RAMPAMPLIFIER switch O10 on, transferring the voltage present at C10 to

C11 and pin 6. This positive voltage keeps parallel FET
The inverted sweep drive ramp from the M2E-2 is con- switches in the M2E-2 module turned on, providing a path
nected through pin i to the inverting input of operational to ground for the front-panel SWEEPWIDTH control, thus
amplifier lC1A. Auto Gain control R2, which is in both the maintaining the preset sweep width program. lf a control
input and the feedback loop, effectively acljusts the range pulse has not charged C10, the switches in the M2E-2 are
of the automatic frequency program. Auto Cent control R4 turned off, providing full sweep width for the nexr sweep
sets the average DC level of this input. and is effectively an cycle or until the control pulse reappears. Meanwhile,
automatic tuning program mid-band adjustrnent. FET switch O1 1 is turned off, disconnecting the automatic

tuning program. This causes the sweep generator center
The inverted ramp is also applied to the inverting input of frequency to return to the center of the band when in the
comparator lC2B. The Low Limit control offsets this input capture mode of operation.
so as to switch the comparator output from the positive to
the negative state as the tuning voltage level increases 4.11.3 TIMING PULSE CIRCUITS
beyond the sweep oscillator low-frequency limit. The
negative comparator output shuts off FET switch 01, The timing pulse circuits consist of a control pulse ampli-
which is in series with the lClA output, thereby preventing fier, located in module M7E, and transfer and reset pulse
the automatic tuning program from ranging more negative. generators described below.
(This circuit is necessary in Modei 1403 so that, when
in the capture mode, the automatic circuits will not find TRANSFER PULSE GENERATOR
and lock in on an "image" iF frequency beyond the hetro-
dyne zero beat of the sweep oscillator.) The triangle wave signal at pin 4 is connected to the non_

inverting input of comparator lC2A, which proouces a -*
TRANSFER ClRcUlT positive rising square wave coincident with the positive

nslng zero voltage crossing of the triangle wave input.
The control pulse from module M7E turns FET switch 02
on. This transfers the output voltage level of lClA during The blanking square wave at pin î0 is connected to the
the pulse duration to capacitor C3. C3 stores this voltage emitter of common base configur.ed transistor 06, which
for the remainder of the forward sweep. converts it to a square wave symmetrical about grouno,

with collector output negative during forward sweep and
AUTOMATICTUNING VOLTAGE FOLLOWER positive during retrace. When the positive periods of lC2A

and O6 coincide during the first half of retrace, neither
The transfer pulse. during the first half of retrace, turns diode CR4 nor CR5 conduct. Their anode voltage rises to a --
FET switch 03 on. This transfers the voltage present on positive level established by the current through R15 as
capacitor C3 to C4, which is connected to the FET input supplied by +lg V, producing the positive transfer purse
voltage follower comprised of O4, 05, and lC1B. Pro- during the first half of retrace.
tection diodes CRl and CR2. connected with divider
networks R13/R14 and R15/R16, prevent the input voltage RESET PULSE GENERATOR
from exceeding +9 V. The output voltage is sent to the
M2E'2 as the frequency tuning program for the next sweep Common base configured transistor, 07, is turned off
cycle. during forward sweep by the negative period of the sym-

metrical squaré wave from OG at its emitter. 07 is likewise
4'11.2 CAPTURE PROGRAM CIRCUIT turned off during the first half of retrace by the positive

transfer pulse at its base. During the second half of retrace,
The capture program circuits consist of a control pulse CR4 conducts, driving the base of 07 negative and turning
detector and FET capture switch circuits. it on. The resulting positive discharge pulse is connected

through FET emitter follower 08 to the base of Og.
CONTROL PULSE DETECTOR turning it on and discharging any positive voltage present

on C10, thereby resetting this control pulse-sensing
The +30 V control pulse causes diode CR3 to conduct, capacitor for the next sweep cycle.
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5.1 INTRODUCTION

This section provides information for testing, calibrating,
and troubleshooting the Wavetek Models 1443/1503. The
performance test is designed for incoming inspection and
periodic evaluation. lf performance is not to specificatìons,
refer to the calibration and troubleshootinq sections.

5.2 SERVICE INFORMATION

5.2.1 DISASSEMBLY INFORMATION

REMOVAL OF BOTTOM COVER -- Remove the two rear

feet (A) and lift cover off with a slight rearward movement.

REMOVAL OF TOP COVER - Remove ihe single screw
(B) from the top and lift off cover with a siight rearward
movement.

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 instrui-nent. The front-
panel module section can be removed from the power

supply section by removing two screws holding the sections

together and by disconnecting the electrical connectors

between the two sections.

NOTE

Separation of the two sections performs no usefu! purpose

during normal service procedure.

5.2.2 MODULE SERVICING

SERVICE KIT K102 - This kit contains a module extender
and RF extension cables which enable the module to be

electrically operated while physically iocated above the rest

of the modules. thereby making all parts easily accessible.

REMOVAL OF MODULES - Modules may be rernoved 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 frorn top of module and slide the cover off.

REINSTALLING MODULE - Before reinstalling the
module, check the module pins for proper alignment, then

sEcTt0l\l

MAIt\lTENANCE

carefully seat the module pins into the chassis socket and

replace the hold-down screw (C) to ensure 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 stud for
each standard module is 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.

5.3 PERFORMANGE CHECK

The following procedure is intended to ensure that the

instrument meets its published specifications. The checks

specified assume that the instrument is equipped with
Option A-1 and A-2 markers as specified in Table 5-1.

While it is possible to check the instrument's performance

without the use of harmonic markers by using suitable

external CW sources, a complete check by thls method
is impractical. The required performance is shown in

Section 1 .2, Specifications.

NOTE

lf Option C is installed, replace module MBE with an M8

module base until the basic sweep generator performance

checks are complete. Substituting this module will elimi-
nate the need to change the automatic level setup controls
to verify the performance of the instrument. lf this modtlle
substitution proves inconvenient, adjust the M8E Gain
controls for unity gain and the Polarity switch for negative

output before proceeding. The frequency and level indi-
cating pulses will appear on the scope pattern along with
the normal dernodulated display.

5.3.1 TYPICAL SET_UP

Connect as shown in

controls as follows:

F R EOU ENCY
SWEEP WIDTH
ATTENUATION
LEVE L

AUTO FREO
AUTO LEVEL
MARKERS

Figure 5-4. Adjust the instrument

mid-range
full cw

0
full cw

down
clown

30 HAR on ('1403)

50 HAR on {1503}
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MARKER MODUL€
M6

5IZ€ AOJUSTM€NT CIRCUIT MODULE

TAPPEO FOP 6-32X51616.
rcLo-DowN scPEgs

BOITOM VIEW

Figure 5-2. Module Pin Numbering

RECOMMENDED

TEK 5110/5A18N/5810N

DANA 42OO

WAVETEK D171

WAVETEK Dl51

WAVETEK M6H-1,
M6H-10, M6H-50,
M6S @ 700

WAVETEK M6H-1,
M6H-10, M6H-30,
M6S @ 150

STUD
CtrF c€Nr6R)

Figure 5-1. Di sassembl y

INSTRUMENT

Oscilloscope

Digital Voltmeter

RF Detector (1403)

RF Detector (1503)

Marker Generators {1 503}

Marker Generators ( 1 403)

Table 5-1. Recornmended Test Equipment

CRITICAL REOUIREMENT

DC Coupled;
1 mV/div Sensitivity

10.1% Accuracy

75 ohm, 1-300 MHz

50 ohm,450-950 MHz

1, 10, 50 MHz
Harmonic Markers
700 MHz
Single Frequency Marker

1, 10,30 MHz
Harmonic Markers
150 MHz
Single Frequency Marker
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Adjust the scope to operate in an X-Y mode. Set the The difference between these points should be less than 6%.
vertical sensitivity to 0.2 V/division. Adjust the scope
vertical position, horizontal position, and horizontal sensi- 5.3.8 LEVEL CONTROL CHECK
tivity, and the instrument MARKER SIZE control to
obtain a scope pattern as shown in Figure 5-5. While observing the scope pattern. turn the LEVEL control

from its full cw to full ccw position. The scope pattern
5.3.2 FREOUENCYANDSWEEPWIDTH should change srnoothly from approximately 0.8 V to

RANGE CHECK approximately 40 mV.

Turn off the harmonic markers and turn on the mid-band 5.3.9 STEPATTENUATOR CHECK
frequency marker (150 MHz, Model 1403;700 MHz, Model
1503). A single marker should be present at the exact Turn the LEVEL control fully cw. Set the ATTENUATION
center of the display. Turn off the single frequency marker control to 5. The output amplitude should decrease
and turn on the harmonic markers. Count the markers on by approximately half. The output should continue to
the scope display of Figure 5-5 to verify the frequency halve for each additional 5 dB step until approximately
and sweepwidth range. 20 dB. After this level, because of the square-lawcharacte

ristics of the detector, each additional 5 dB step will cause
NOTE the output to decrease by approximately 60 to 70%. When

the ATTENUATION control is set to 35, the output level

The low-limit marker on the 1403 is not a marker but the should be approximately 2 mV.
zero lock-in produced by the heterodyne sweep generator
technique. 5.3.10 SCOPE HORIZONTAL CHECK

5.3.3 DISPLAY LINEARiTY CHECK Set the scope horizontal sensitivity tor 2 V/division. The
display width indicates the peak-to-peak horizontal output

Display linearity is read directly from the display as shown of 161.4 V.
in Figure 5-5. Each marker must fall within 0.2 divisions
of its associated graticule line. This is equivalent to a 5.3.11 MARKER SYSTEM CHECK
display linearity of 2/o.

Readjust the scope horizontal sensitivity to obtain the
5.3.4 TUNING RANGE CFIECK pattern of Figure 5-5. The following check is for a har-

monic marker. Specif ications, with the exception of
The center frequency range of the instrument can be spurious markers, are the same for either single frequency
checked by turning the FREQUENCY control to its or harmonic type markers, and the procedure for verifi-
extremes and noting the range of frequencies incjicated at cation of performance is the same for both types.
the exact center of the display. The low- and high-limit --,
markers should move past the display center line by Single frequency markers should have no spurious markers
approximately 0.5 division. This represents approximately throughout the swept range. Harmonic type markers may
5% overrange capacity. or may not have small spurious markers at one half or one

third the specified marker interval.
5.3.5 MINIMUM SWEEP WIDTH CHECK

MARKER SIZE
Pull the S\IEEP WIDTH control out and turn it fully
counterclockwise. With the 1 MHz harmonic markers Observe the markers and ensure that they are of equal
turned on, the display will show no more than 5 markers. amplitude throughout the range. Set the oscilloscope
This is equivalent to a sweep width of less than 5 MHz. vertical gain to .5 V/division and turn the MARKER --

SIZE control fully cw. The rnarkers should be approxi-
5.3.6 MAXIMUM RFOUTPUTCHECK mately 3 Vpp in amplitude. Turn the MARKER SIZE

control fully ccw. The markers should be approximately
Push the SWEEP WIDTH control in and turn it fully cw. 3 mVpp in amplitude.
A display amplitude of approximately 0.8 V indicates the
proper RF output level. MARKER WIDTH

5"3.7 FLATNESS CHECK Turn on the 1 MHz harmonic markers. Adjust the FRE-
OUENCY and SWEEP WIDTH controls and the scope's

The RF flatness of t.25 dB is read by comparing the mini- horizontal sensitivity control to calibrate the oscilloscope
mum amplitude point to the maximum amplitude point. display for a 1 MHz display wìdth.
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F'igure 5-4. Typica'l Test Set-Up

WITH NO INPUTS TO SCOPE, ADJUST
HORIZ AND VERT POSITION TO SET DOT HERE

OV,

-o.2v,
-0.4v.
-0.6v,
- 0.8v

t50

I
950

300

Detected RF Display

'ó

VERT HORIZ

A C PUTSE MARKER
Line out

l4O3 o r l5O3

R F DEMOD
out in VERT HORIZ
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A.djust the FREQIJENCY control to center a 1 MFlz birdy
on the display, and note that the marker is approximately
400 kHz wide. Decrease the marker width by pulling the

MARKER SIZE control out. The marker width shcuid now

be approximately 100 kHz.

MARKER ACCURACY

Marker accuracy may be verified by cne of several methods.
One method requires a signal generator and a frequency
counter coveiing the desired marker frequency. First, adjust
the instrument's center f requency to the marker's f requency
and the sweep width to approximately 2 MFiz. Connect the
cutput from the signal generator tothe rear-panel MARKER
lN connector, and carefuily adjust the sign signal generator

'for a zero beat with the internally generated birdy rnarker.
Next, connect the signal generator's output to the counter
and read the signal generator frequency which is now
identical to the internal rnarkei''s frequency. Allowable
error is 0.005% of the marker frequencv.

Another method uses the counter onlv, but requires the
removal of the instrument and marker r-nodule covers.

Probe the marker box rnrith the input lead frorn the counter
until sufficient signal is picked up to provide a counter
reading. The highest crystal lreqirency used is approxi-
mately 50 MHz. l,4ari<ers above this frequency use har-

monics of the crystal frequency. The aliowable ei'ror is

0.005% of the crystai frequency.

Test equipment for the marker accuracy check is not listed

in the recommerided test equipment table since the i'e-

quirements vary with the rnethod and the specific markers

installed. Also" the inherent stabiiity of the quartz crystal

makes a marker accuracy check unnecessary in all but the
most critical applications.

5.3.12 OPTICN B CHECK

The perforrnance of ihis opiion can be checked by using an

external sweep generator. Sei the external generator for a

iine-locked sweep with a sweep width of 50 MHz anrj a

center frequencrT equa! tcl that of the B option (43.5 MHz

U.S. standards or 36.'l 5 MHz CCiR end other standards).

Set the RF output level to 1 niVRtuiS. Insert the signal

frcm the external generator at the lF lN connector. Pulse

markers should appear at ihe i'equired marl<er frequencies

when the M5D Pulse Size control and the front-panel
MARKER SIZE control are fullv ciockwise. increase tlre

external generator output to 'l 00 mVRlVlS. No spul'ious

markers should appear.

Disconnect the cable from the SCOPE VERT OUT con-
nector and connect ii to the rear-panel PULSE fvIARKER
OUTPUT connector. Positi,re or negative 35 V pulses

should be present, adjustable with the rear-panel PULSE

MARKER SIZE ccntrol and poiaritv sv,ritch.
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5.3.13 OPTION C CHECK

Module ll8E is factory adjusted to work in conjunction
with a typical tuner test set'up. To verify the operation of
this option. use a properly aligneci tuner in the set-up

shown in Figure 3-3.

As shipped frorn the factory, the M8E is set for unity gain.

With the controls set as in Section 5.3.1, center the tuner
response on the oscilloscope display with the FRE-

OUENCY control. Turn the LEVEL control fully cw and

set the ATTENUATION control to obtain the desired

detector output as in Section 3.6. Reduce the oscillosccpe
verticai gain to one volt full scale. Set the M8E Pciaritv
switch for a positive pattern on the oscilloscope dispiay.

Using the tvvo Gain controls on the MBE (X10 and Var).

adjust the display for a one volt amplitude. The display

should be simiiar to that shown in Figure 3-9. Switch the

front-panel AUTO LEVEL switch to AUTO. There should

be no change in the display amplitude. Up to 20 dB of
attenLiation can then be removed before the Cisplay arnp-

litude wiil change.

To check the operation of ihe frequency indicator pulse,

observe the pulse while turning the FREOUENCY control
from one end of its range to the other. As the control is

rotated, the indicator pulse should move from one end of
the display to the other.

5.3.14 OPTION E CHECK

Module l\411E is factory adjusteci to wcrk in conjunction
with a tVpical tuner test set-up. To verify the operation of
this option, use a properiy aligned tuner in the set-up

snown rn rrqure ó-J.

With thc AUTO FREOUENCY SWitCh SCt tO AUTO, thc
tuner should be tuned from one end of its range to the

other. The tuner response should remain centered on the

oscilloscope display.

5.3.i 5 EXTERNAL PROGRAMMING

External programming inputs are not normally checked

during incoming inspection unless these special functions

are to be used in a particular application. The external
programming. circuits are covered in Section 3.8. lf it is

necessary to c.heck these functions at incoming inspection,

reference can be made to that section fo!' complete set-up

i nstructions.

5.4 CALIBRATIONPROCEDURE

Rernove the instrument top cover and the M2E-2 moduie

cover. Ailow a 15 minute warm-up pei'iod before cali-

brating. In Eeneral, caiibration must be perfcrmed in the

sequence given.
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5.4.1 +18 VOLT ADJUSTMENT 5.4.6 MODULE M2E-2 SWEEP WIDTH ADJUSTMENT

Connect the digital voltmeter to the +18 V supply, pin 6 on Turn on the 30 MHz (Model 1403) or 50 MHz (lVlodel

the power plug, and adjust R9 (see Figure 5-6) to produce 1503) harmonic markers and adjust the M2E-2 Sweep

+18Vr10mV. Width control (see Figure 5-10) to place the low-limit
marKer (0 MHz. Model 1403;450 MHz, Model 1503) 5% in

5.4.2 -18 VOLT CHECK from the extreme left spope graticule (see Figure 5-12).

Connect the digital voltmeter to the -18 V supply, pin 4 on 5.4.7 MODULE M2E-2 LINEARITY REFERENCE

the power plug. The -18 V supply is designed to track the
+18 V supply, and no independent adjustment is provided. Keeping the mid-band marker in the center of the display,

The voltmeter should read -'l 8 V t50 mV. increase the scope horizontal sensitivity to place the low-

limit marker on the extreme left scope graticule (see

5.4.3 HOR lZ SIZE ADJUSTMENT Figure 5-13).

Adjust the scope to operate in an X-Y mode with DC Connect tÀe oscilloscope vertical input to TP2 of the

coupling on both the vertical and horizontal inputs. Adjust M2E-2 module (see Figure 5-10) and adjust control C

the horizontal sensitivity to exactly 2 V/division (use the (Linearity Reference) to position the knee just to the

previously calibrated +18 V supply to calibrate the hori- right of the 9th scope graticule (see Figure 5-13).

zontal sensitivity). With no horizontal input to the scope,
position the dot to the exact center of the display. 5.4.8 MODULE M2E-2 LINEARITY ADJUSTMENT

Connect the SCOPE HORIZ OUT connector to the oscillo- Reconnect the oscilloscope vertical input to the SCOPE

scope horizontal input. Adjust R26 (see Figure 5-6) to VERT OUT connector. The sweep oscillator is inherently
produce a horizontal trace size on the scope display of -8 linear over the lower half end of the frequency range. Five

to +8 V as shown in Figure 5-7. An offset either way of adjustments are provided to improve the linearity from the

.2 V is acceptable. mid-band frequency to the high frequency end of the band.

5.4.4 MODULE M2E-2 SIZE AND CENT Turn on the 30 MHz (Model 1403) or 50 MHz (Model

ADJUSTMENT 1503) harmonic markers' Use M2E-2 control D (see Figure

5-10) to position the first marker to the right of the center

Connect the oscilloscope vertical input to TP1 in the frequency marker as shown in Figure 5-14. Use control E to
M2E-2 module (see Figure 5-8). Set the front-panel position the second marker, control F to position the third
SWEFP WIDTH control fully cw. Set the scope vertical marker, control G to position the fourth, and control H to
sensitivity to 5 V/division and adjust control A (Centering) position the highest frequency marker. Adjustment must be

and control B (Size) to obtain a +14 to -14 V signal cen- madeinthesequencegiven.
tered about zero volts (see Figure 5-9).

5.4.9 SWEEP OSCILLATOR MODULE MIN AND MAX
5.4.5 SWEEP OSCILLATOR CENTERING LEVEL ADJUSTMENT

ADJUSTM ENT
Adjust the Sweep Oscillator Level [/lax control (see Figure

Connect the instrument as shown in Figure 5-4. Set the 5"10) to produce a scope pattern amplitude of .8 V when

scope vertical sensitivity to .2 Vidivision and the scope the front-panel LEVEL control is fully cw (this is equiva-

horizontal sensitivity for a display pattern 10 divisions lent to an output of .7 VRIVIS). Next, set the LEVEL

wide. Set the ATTENUATIOI\j and LEVEL controls for control fully ccw and adjust the Sweep Osciilator Level Min

maximum output {AUTO LEVEL switch down). Set the control to pr.oduce a scope pattern of 40 mV. Some inter-

SWEEP WIDTH control fully cur. aetion exists.between the Level Min and Max adjustments.

so repeat the adjustments until both the 40 mV and the

Connect the digital voltmeter to the wiper arm of the .8 V readings are obtained.

FREOUENCY control oot. Set the FREQUENCY control
to obtain a reading of 0 V (this shouid correspond to the NOTE

mid-band frequency setting of the FREOUENCY control).
The accuracy of the above procedure is dependent on the

Turn on the mid-barrd frequency marker and set it to the RF detector, but is generally adequate. lf more accuracy is

exact center of the display with the Cent control on top of required, an BF power meter can be substituted for the
the Sweep Oscillator module (see Figures 5-10 and 5-11). detector.

6-P,
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5.4.10 MODULE M5D SWEEP SAMPLE ADJUSTMENT

Set the oscilloscope horizontal sensitivity for a display of
10 divisions and the vertical sensitivity to 5 mV/division.
Connect the detector to the MSD Sweep Sample Output
connector. (Use the adapter cable from the K102 Service
Kit or fabricate an equivalent SMC to BNC adapter.) Adjust
the M5D Sweep Sample Adj control for a detected response
of approxirnately 30 mV. (The sweep sample is not com-
pletely leveled, but this will usually give a minimum
detected response of 25 mV.) Reconnect the sweep sample
output to the rnarkers.

5.4.11 OPT|ONS A-,I AND A-2 MARKER SIZE
ADJUSTFIENT {MODU LE M6}

Each marker module has a Size control which is accessible
from the under side of the sweep generator 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 instrument as shown in Figure
5-4. A saturated marker is obtained when a further increase
in the marker module's Size adjustment does not increase
the marker amplitude on the scope display. Increasirig the
Size adjustment beyond this point will result in spurious
markers on the display.

5.4.12 OPTION B IF TRACKING MARKER
ADJUSTMENT (MODULE M7É)

The fVlTE module is factory set to provide the best possibie
operation over a wide range of input signals. In this mode,
the lF Input Adjust control on the top of the module is

usuaily fully cw. lirput signals in excess of +10 dBm can
sometimes overdrive the moduie, causing the output mar-
kers to doubie trigger. In this case, the control can be
turned ccw to decrease the input signal. The controi can
be readily returned fully cw for a different input. In some
cases, an extremely weak signal ((-55 dBm) will fail to
produce markers. Turning the M7E external AGC control
can sometimes remedy this, but the original position of
the control should be marked for later resettinq.

5.4.13 OPTION C AUTOMATIC LEVEL AND SCOPE
INDICATCR ADJUSTMENT (MODULE M8E)

The M8E module has three calibration adjustment controls
accessable through the top of the mociule cover. The pur-
pose of the Bal control is to set the baseline of the display
to 0 VDC. The Cent and Range controls are used to cali-
brate the baseline frequency indicator to display the
frequency setting directly on the scope. The procedure for
setting the controis is given in Section 3.6.

5.4.14 OPTION E AUTOMATIC FREOUENCY
ADJUSTMENT (MODULE M1 1 E}

The M1lE module is factory adjusted to work in con-
5-10

junction with a "typical" tuner tesr set-up. Slight adjust-
ments may sometimes be required for proper furrctioning
with the individual test set-up. The module is functioning
properly if the tracking markers renrain centered on the
display as the tuner under test is varied throughout its range
while the instrument is in the auto frequencr/ mode.

lf adjustment is needed, first adjust the Gain control until
the lF tracking markers remain stationarv as the tuner is

varied through its range, then center the markers vrith the
Cent control.

The Low Limit control is located inside the module cover.
This control should NOT be adjusted uniess a mirror re-

sponse is being captured (Moclel 1403 only) or the capture
fails to work on the low end of the sweep range" To adjust,
set the tuner at the low end of the range anci turn the
control until capture is lost, then back the control off
enough to recapture the response.

5.5 TROUBLESHOOTING

Effective troubleshooting requires a thorough understand-
ing of the block diagram and circuit descriptions located in
Seetion 4 of this manual. The pei'formance test and calibra-
tion procedures will aid in localizing the trouble symptom
to a particuiai' module or PC board. Once this has been

accomplished, the moduie or board can be replaced or re-
paireci with the aid of the proper schematic and parts

Iayout diagram. In general, it is preferable to replace a

defective module or PC board assemblv.

Equipment troubles are frequently due sìmply to improper
control settings; therefore, before engaging in a trouble-
shooting progedure, be sure front-panel controls are set in
proper operating position. Refer to Section 3 of this
manual for compiete explanation of each control's function
along with typical operating instructions.

Afier verifying that the trouble is not improper setting of
the controls or test set-up, make a thorough visual inspec-
tion of the instrument for such obvious defects as loose or
missing screws, broken wires, defective module-pin sockets,
loose RF cables, and burned or broken components.

After localizing the problem, voltage and resistance checks
will help find the defective component.

For troubleshÒoting purposes, it is permissible to cperate
the instrument with any of the plug-in modules or RF

cables removed; however, the instrument should be turned
off when removing or installing modules. lf substitute
modules are available, possibly from another Model 1403 or
1503, this provides an easy method of verifying if a sus-
pected module is defective.

RF cables can be disconnected from the module outout
connectors, and a power meter or spectrum analyzer can



be connected directly to the module connector for power

level or frequency measurements. (The SMC to BNC

adapter cable in Service Kit K102 is deslgned for this

purpose.)

A problem in a power supply may cause many symptoms
pointing to other areas, and should be checked when the

symptom does not indicate a specific prokrlem.

5.5.1 TROUBLESHOOTiNGHINTS

Following is a list of several typical symptoms, accom-
panied by the possible cause(s) or a troubleshooting pro-

cedure. lt is assumed the instrument has been properly

calibrated previously, and that a warmup period will
precede troubleshooting.

INTERMITTENT OPERATION

Check for loose RF cables or loose modules. lf none, check

for defective module pin sockets.

118 V OUT OF CAL!BRATION

lf the +18 V supply measures over +25 V, change the

regulator, lCl . lf the i18 V suppiies measure low, dis-

connect the Power Supply jack and carefully check for
128 V at plug P2. lf the t18 V supplies are now correct.
low voltage was due to over-current limiting by the Power

Suppiy. Unplug modules until the overload is found.

NO RF SWEEP

First. check pin 7 of the M2E-2 module for the presence

of a 16 Vpp ramp when the SWEEP WIDTH control is

fuliy cw. Next, check the output of the M2E-2 at pin 9. lt
should be similar to the input, except it will be lower in
amplitude, approximately 12 Vpp, and will have an average

value of 0 V when the front-panel FREOUENCY control is

set to midband. lf the M2E-2 output is correct, the trouble
is probably in the Sweep Oscillator module.

NO RF OUTPUT

Check for a defective Attenuator or RF cables connecting

to the input or output of the Attenuator.

RF OUTPUT NOT FLAT

The most common cause is the external RF detector being

defective. Another is the monitor diode iocated in the

Sweep Oscillator 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 produce a

negative detected voltage approximately twice the ampli-

tude of the external detector. For example, at an RF

output of +1 0 dBm, an external RF detector will read

approximately.E V. The internal monitor will read

approximately 1.6 V.

In replacing the monitor diode, unsolder the anode end

only, and pull it out of its lead socket. Trim the leads of
ihe replacement diode to the same ci!mensions, insert the

cathode lead in the socket, and solder the resistor to the

anode lead with the same lead dress as the original diode.

F REOUEhICY UNSTAB LE {J|TTER)

Check a!l modules for loose hold-down screws, especially

moduie M2E-2. Check the 118 V supplies for excessive

ripple. Operating the instrument in a strong magnetic field,

such as sitting on top of, or adjacent to. another instrurnent
containing a large power transformer can produce 60 Hz

hum modulation.

MARKER PROBLEMS

To isolate the cause of a marker problem when the syn'lp-

tom does not clearly indicate a specific circuit or com-
ponent, first check the sweep sample output at the M5D

Sweep Sample Output connector. lt should be a detected

signai of between 30 and 50 mV. lf the proper sweep

sample signal is not present, it indicates that the troubie
is in the M5D, the Sweep Oscillator module, or connecting

sweep sample cables.

Next, connect the detector in place of the Terminator plug.

A signal at this point indicates all jumper cables and RF

jacks on the M6 modules are intact. Then check for the

birdv output at pin 3 of each Marker module. A 10 to 15

mVpp birdy is sufficient to drive the MsD module, and

indicates the Marker module is operating properly. With the

10 mVpp birdy present at the input of the M5D {pins 1, 2,

3. and 41 , a32 Vpp signal will be produced at the oLrtput
(pin 7). This indicates proper operation of the M5D. The

signal is now routed through the front-panel MARKER
SIZE control and the M8/M8E module to the rear-panel

SCOFE VERT OUT connector. A 3 Vpp signal is normally

at this point when the front-panel MARKER SIZE control

is set to maximum. A common marker problem occurs

when one of the interconnecting cables between the M6

modules is loose. This causes a notch in the sweep sample

input tÒ the module, causing uneven harmonics or weak

output.

LOCAL OSCI L LATO R TRACKI NG PROB LEh/ìS

Loss of the L.O. tracking markers indicates either that the

lF input signal is too weak or the f\47E module is defective.



AUTOMATIC LEVEL PROBLEMS

lf the instrument fails to maintain a 1 V detecteci response
when the LEVEL control is varied and the AUTO LEVEL
switch is set to AUTO, or if the scope indicators are missing
or operating improperly in either automatic or manual
mode, the problem is most likely in the M8E module.

AUTOMATIC F REOUENCY PROBLEMS

lf the instrument operates properly when the AUTO

[.O.TRACKING
MODUTE
M7É

MARKER
MODUT ES

Mó

MARKER ADDER
MODUTE

M5D

STEP
AT T E NUAIOR

5035 -Or

OR

7535 -Ot

FREOUENCY switch is down, but not when the switch
is set to AUTO, the problem maV be a defective M11E
module.

Another automatic frequency problem is the loss of the
control pulse from the M7E module. Check for the L.O.
tracking markers to be sure the lF input is sufficient, then,
with the AUTO FREOUENCY switch down, set the
SWEEP WIDTH control fully cw. Connect the oscilloscope
vertical input to pin 8 of the M7E and check for the
presence of the control pulse.
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PS7
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SECTION ó
REPLACEABTE 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 lists.

The lists appear in the following order.

ASSEMBLY

1403
x 503
CHASSIS
HARNESS
REMOTE PLUG
PCWER SWITCH
PS7

PC. PS7

M2E-2
M5D
M7E
M8
M8E
M9JA
M95-1

M11É
M6H-1

M6H-10
M6H-50
M6S.3
RB PROBE

PARTS LIST

1010-00-0056
1010-00-0057
1111-OO-OO27

1219-00-0050
11î8-00-0001
1 1 12-00-0002
1 1 15-00-0005
1218-00-0013
1114-00-0061
1114-00-0082
1114-OO-O197

1114-O0-O122

1114-OO-O128

1114-OO-0O74

1114-00-0085
1114-00-0133
1114-00-0050
1114-00-0099
't114-00-0100

1114-00-0045
1219-00-01 1 5

6.2 MANUFACTURERS CODE

The following code is used on the parts lists to identify the manuf€cturer.
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FRAI.ItrNCHAH
LEhJELL
CHATSI.JORTH
FIART-ICIOD HEI€HTS
KANsAs CITY
i'IINERAL I.JELLS
T"IESTFIELF
ROCKFFRD
BLBOI.IFIELD
KANATA, ONT,, CAN,
ERIE
SUNNYVALE
FRAT.,IINGHAH
CHICAÈO
GREENSBORO
ITEUNTAIN VIET.J
FRANKFORT, SER.
WALLKILL
SAUGERTIES
TNDIANAPOL I S
[-A ERANOE
HICKSVILLE
CARI.IEL
DENVER
PHOENI X

ST, PAUL
NEtl RUCHELLE
I'.IARLBCIR8
CHICAOO
IND,IANAPCILIS
ANAHEII,I
!.JAUKESHA
gRBtrKLYN
SAN FRANCISCT]
NEHPONT
NEI"IARK
EEBREgTÚt^IN
PINELLAS PARK
I'IORTON ORSVE

IN
NV
IL
MA
i\U
IL
NY
htH
htY
IN
IL
IN
IN
TX
NY
IL
NY
HA
t1A
CA
IL
t{o
TX
PA
IL
CT
iTJ*

PA
CA
f,lA
IL
NC
CA
+$J+

NY
NY
IN
IL
NY
IN
cu
A7.
FIN
NY
NJ
IL
iN
CA
hfI
NY
CA
KY
NJ
KY
FL
IL

n- {



ABERV FIAi"lE

IERC
INT
IRC
iTT
JAI.,I
JEF
JEFLJC
ùtrw
JHSN
JON
JUDD
K-L
K-g
KEENE
KEI{
KEY
KID
K]N
KSTR
KSKJ

KUL
I tr\/CÈ
LIT
LRC
l'l-A
i"l-D
H-E
ltl-g
H-P
l"'lAL
FlAND
HARE
f'tDC
i",IILN
I"4I LSP
r"{INER
Fll'll"l
14NB
HOL
ilo7
HRO
f'lsN
HgP
Hl^ts
I.TYERS
N-T
NAT
NEC
NEL
NEI.'
NVLO
o-e
0"5
ÚAK
0Ht{
ol"tEéA

TNT'L ELEC, R€SEARCH CNRF,
INTERSIL, INC.
INTERNATTBNAL RESISTANCE CO.
INT'L TÉLEPHOi{E & TELEGRAFH
..JAN HAftDhJARE i"1FG. CÚ.
UtrF T E.X 5
JEFFERSEN IdIRE AND CABLE
JEIIELL EI.ECTRICAL INSTRUT4ÉNTg
JEHANSON I'IFO. CÉRP.
E, F. JOHhISEí{ Cg,
JUPD I.JIRE DIV. EEC
KERRISAN LEHIS I'1Fé"
K&SENOINE€RINOCO.
KEENE CORF"
KEHTRON ELECTFON PRÚDUCTS
I{EYSTONE ELECTRÚNIC CDRP.
KIDCS, INC,
KiNGS ELECTRONICS
KESTER SELDER DIV"
KSI^J SLECTRONICS
KULKA ELECTRIC CERP.
LEYSE ALUF,IINUT,I CB.
LlTTELFUSE, INC,
LRC ELECTRCINICS, INC.
l"lI CROI"IAVE ASBOC IATES
HILLER DIAL & ruAHEPLATE CÚ.
I'IEPCg ELECTRA, TNC.
TLLUI"IINATED PRSDUCTS INC,
MICRg PLASTICS IIIC.
I.,IALLORY CONTRBLS CO.
HAI.JDEX
J. & J. !",IAREUARDT
HAIDA DEVELBP'IENT CO,
HILLEN HFE. CO.
HILITARY SPSCITICATION
I"4INOR RUEBER CÚ.
3H CBI"IPANY
HENSAI{TS COI'IH" PROD. SIV.
HOLEX PREDUCTS
HSTBRNLA gEI.tI. PRBD" DIV.
HICRB gl^IITCH DIV.
I-lICRBSONICS DIV.
HIERB SEI{ICENDUCTBR CCIRP.
IIAGNET I^JIRE SUPPLY CO.
IÍYERS SPRTNG CO"
NATICINAL TEL-TRSNICS
NATTENAL SEHICÍ]NDUCTOR CÚRP.
NIPP[]N ELECTRIC CO.
NATIONAL ENOINEERING LABS
NEI.IARK ELECTRflNICS
NYLOÍ'IATIC
BPTI-EACE INC.
OI"{NI SPECTRA INC,
OAK INDUSTRIES INC,
O}.{FIITE HFG. CO"
OHEEA HIRE & CABLE

C ITY,

BI.JRBANK
CUPERT]NS
PHILADELPI{IA
{"i. PALI"Í BEACH
LENÈ ISLA;.{D CITY
DUBOIS
I,JERCHESTER
r'iANC}.IESTER
BOONTON
l"JASgCA
TURNERS FALLS
EHICA€B
cFtIcAS0
NEtúARK
htEI,^JBURYPBRT
NEI,J YBRK
I'lEDFORD
TUCKAHSE
c!""tIcAco
TNDIAI'JAPOLIS
HT. VERNON
KEI.JANÉE
DES PLATNES
HORNELI-
EURLÎNOTBN
EL HONTE
FTORR I gTBI.IN
SANTA ANA
EHATBbJORTH
FRAruKFORT
CHICA€O
TUTTE-TNGEN, OEF"
HAI'lPTON
NEId YERK
IJASHINOTBN
ELOSMFIELD
ST. PAUL
PALO ALTg
LISLE
INDIANAPOLIS
FREEPORT
LJEYI',IOUTH
SANTA ANA
CHATSIdCIRTH
LOCANSPERT
I.ARESO
SANTA CI.ARA
TOKY8, JAPAN
INDIANAPBLIS
INDIANAPBLIS
I.IBRR I SVILLE
DAVTON
FARI.îINÈTBI'i
CRVSTAL LAKS
SKSKTE
FIARLEVSI/ILLE

ST

CA
CA
PA
FL
NV
PA
HA
NF{

NJ
NN
l'lA
IL
tlIL
DE
HA
NY
NJ
NY
IL
IN
NY
t.lI
IL
NY
f'l4
CA
NJ
CA
CA
IN
IL
ls*
VA
NV
DC
NJ
HN
CA
IL
IN
IL
HA
CA
CA
TN
TX
CA
**
IN
IN
PA
uFl
f{r
IL
IL
PA

o-4



ABERV NAi'IE.

OFTRI-I
p-B
P-e
P_K
tr-l
P-LI
PAI.I
FAl"l
PAh,iS
PARA
PCC
FEE
Plic
PIC
PLSSY
P*CL
PHI
PEN
PRSD
pRslt
FTN
FYRO
PYTT
G-e
RAY
RCA
REL
RGR
R iCH
HHC
Rl.tF
RO€AN
ì5 -1-
s-e
s-r
ìf-5
g-T
SCBE
scc
scx
SEAST
sÉL
SEFI
SGM
SHAf"î
STEI{
SIG
SLT
souTi{
SFE
SPEC
SPR
SPST'
sss
STR
STSA

ÈPTRúi.J 1i\iC.
FOTTEF AiliD SRUHFiELN
P 0higR C 8i''îPCi.jFFlTS
F,qRKER KAL*N CTNP.
PEI.IN TUSE FLASTICg CC.
FROJECTS !,JNLII,IiTEN 1HC.
PAI'{OTOR DIV.
PAi{BTER SIV.
PANDUIT CERP,
PARAI{ETT IE INDUSTft IEs
PANEL CÚI"IFÉNENTS CÚRP"
PACIFIC ELECTRICCRD CO"
PHIi.ADE[-PÍ{IA HANDLE CÚ,
FTHFR INTERNATIONAL C8RP.
FLESSEY ENG,
FFRI'JACEL SIV"
PRECISÎON NShIIfLTTHICS INC,
FÚFI8NA ELECTRONSCS CÚ", iNC"
FYRAHID II\IDUSTRiEg, TNC.
PRECISIEI{ 'tr'trEE Cfi., INC
PENN TRAn* CORP"
PYROFILI"I CORP.
PYTTRONIE* INDUSTRIES, TNC"
&I.,!ALITY CNÍ{PONENTS
RAVTHECN
RCA
RELIANEE MICA CO,
ROGERS CORP"
RICHC* PI.ASTIC CN.
RADig I'IATERIALg CORF.
RI.IF PRCIDUCTS INC.
RT]OAN CORP.
SFECIALTY CSNNECTOR
STANDARD CRIOSEY
SI.JITCHCRAFT, INC"
SERV]Cg S{JFPLY
SARKES TARZIAN
SCANBE DIVISION
STACKFOLE CARSON Cg.
SILiCSNIX INC.
SEASTR$ffi r,lFe, eo"
SEAi'.ECTRO EBRP"
sEl"'lTÉCH
SIGHA INSTR{,JMENTS
SHATiROCK PLASTICS & RUBBER CO.
STEFIENg
giENETICS CBRFORATTON
SOL 3 TRT]N/}IT CRBI^JAVE D TV"
SBUTI+CO FASTENERS
SPECTRTlL
SPECTRUf'1 CONTROL. INE.
SPRAOUE ELECTRIC CO.
SPECTRA-STR IP
SGLID STATE SCIENTTFIC
STETTNER TRUSH CO.
STEET $ALES

CITY,, r r,. f,.,,.

CARRfiLLTGI\J
PR INCETBhI
t{80Dt-ÀJ'.lp }-'i I LLs
rt îF?Frr\JL-: r I iit"l

Ct:FTÚÌ! FiEIGHTg
DAVT*hI
BUftL]NOAI''IE
EURI-iNCA$E
TINLEY PARK
HERTFIFIELN
BERKELEV
gAROENA
CANDEN
ARLJNGTON HgiGHTS
ÉCHTLLER PARK
NEW BRLJNSI.JIEK
SANTA CLARA
PEf,IDNA
pt-ifitrNg x
t{0RTi{ t^tAt_Es
SgLLEFONT
IdI+ I PFANY
I'IOI'ITOCFIERYVTLLÉ
5T" f,îAftYS
IF.IOIANAPSLIg
CAI",îDEN
FROOKLVN
CHANDLER
CHICAGO
CHICAGÚ
BATAVIA
NORTHBROSK
I NDl ANAFBI- trS
AURORA
CHiCAGO
INDIANAPOLTS
BLEEI"IINOTON
EL I"IONTE
ST. HARYS
SANTA CLARA
OLENDALE
MAF'IARSNEEK
t',lghJBUFY FARK
ERAINTREE
INDIANAPOLIS
IgELIN
SUNNYVALE
FERT SALERNO
LESTER
DAYTT]N
FAIRVIEU
INDIANAPOLig
eARDEN EROEJE
}.1BNTGÉf.'IERYVILLE
CAZENOViA
TNDIANAPOLIS

gT

îhl4tc

CA
i\]J
r f-t

8H
CA

IL
Il-
CA
CA
NJ
]L

IL
NJ
CA
CA
A7.
FA
FA
NY
PA
PA
Iil
zu'.,,

FJV

AZ
IL
IL
IL
IL
Ihr
IL
IL
iN
Iru
CA
PA
CA
CA
NY
CA
t'lA
IN
NJ
CA
FL
PA
€tH
PA
IhI
CA
PA
NY
IN

6-i



AEBRV

SYL
gvs
T-i
TCPL
!Én
TEKA
TtrI 6
THR
T I I'4E3
TlN
TKN
TLNC
TORCtr
TRU
TRI^l
u-c
UNCAR
UNSC
UNIT
USECE
UTK
VAC
VACO
VAR
VAR II.
VLIEB
VONCT
VRN
VRN
w-ts
tc"I
I.JAG

t.JECK
I.JKFLD
t^lNsL
t.JsD
t"rsR
ZEN
ZERT]
ZIE
7PT

NAi'JE

gTE SYLVANTA
SYSCON :NTERTATiONAL, iNC.
TEXAS INSTRUi.îENTS
TACBN:C PLAST:C
TIIi{TRÚN] X

TEXA PRÚDUCTS TI.IC.
TELETVPE CORP.
THERI'4ALLO'/ CO.
TII,IES LJ]RE AND CAELE
TINNERI'IAN PRODUCTS, If'Jc.
TÉCHN]CAL I"ITRE
TELfiNIC ALTAIR
TOR CORP.
WALDES TRUARC
TRI"I CAPACITOR DIV"
Ui-I I VSRSAL CEI,IFCINENTS
UNION CARBIPE COHPONENTS
UNICBRP
UNITRODE CORP"
USEC$ DIV"
UI!]TRACK DTV"
VACTEC INC.
VACO FRCIDUCTS CCI,
VARADYN€ CAPACITOR DTV.
VARÎ-L CS.
VLIÉR EilIGINEERSNG CORP.
VSNh]EOUT'.'ARDI.JARE
VERNITRON C8RP.
VERNITRON CÚRP.
I^'ELLs ELECTRONICS
I^JAVETEK Ii.iDIAhJA, INC.
bJAONER ELSCTFiC CÉRP.
T,úECKESSER CB., INC.
bJAKEFiELD EN€iNEER INC
t^JET IqSCHEL EhIGI NEER I NE
i^IAV€TEK
WAVETEK
ZENJTH RADTO CERP.
ZERÚ I,{ANUFACTURING CO.
ZIERtrCK HFG. CORP"
ZIPPERTUBINE, CCI.

clTY,, r... r,.. r..

tJALTFiAt"t
SSUTH SEFT)
DALI.AS
PETERSgU,?S
i ND I p\iiiAP CL I F
CELLEGE POINT
ELK ORBVE VSLLA€E
SALLAs
CINCINNAI
CLEVELAND
ERALJFfiRD
LASUNA SEACH
VAN FIUYS
LFNG ISLAND CITY
SCIALLALA
LCIS ANGELES
OREENVILLE
ORANGE
IdATEÉTOI.JN
VAN NL'YS
L,PPER DARBY
HARYLAND HETGHTS
NORTHEROOK
SANTA FlCINTCA
DENVER
BURtsANK
INDiAI.JAPOLIS
OREAT NECK
GREAT NECK
SOUTH BEND
BEECI{ EROTIEgT. LOUTg
cHtcAsS
I.IAKEFIELD
GAITHERSBURG
SAN DIEGÉ
SANTA ROSA
CHICAGÙ
EURBANK
f.ICIUNT KISCB
LOS ANEELES

..., 5T

t4A
iFl
"rvt^

N'l
l,q

NY
IL
IX
ÚH
oFt
NJ
CA
CA
NY
NB
CA
sc
NJ
l.4A

CA
PA
MB
IL
CA
CB
CA
IN
f{Y
NY
IN
Iil
l,{o
IL
f'tA
f'lD
CA
EA
IL
CA
ilfY
CA

6-6
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REFERÉNCE DES I GNATOP.S PAIìT DESCRIPTIONI OR 1 G-M FCR- PA RT-NC I'4FCR WAVETEK NO QTY

11

1

4

10

3

I

6

T2

7

A1

42,

AI+

9

2

5

cABINET, P-CHAS-1

cHASStS, 1403

ATTEN,75l5-01

POWER SUPPLY, PS7

POWER SWITCH ASSY

5WP DRIVE, M2E-2

l'lKR ADDER, M5D

VERI/MKR ADDER, T18

swP 0sc, i4,qJA

cABLE 45SY, 2-J/4 tN

cABLE AS5Y, 2-3/4 tN

cABLE ASSY, 5 INI

cABLE ASSY, 7-t/4 IN

cABLE ASSY, 19-1/4 IN

CAB LE AS SY , I2- L / 2- Il'1

HARNESS ASSY

REMOTE JUÀ4PER PLUC

SMC TER!1 , 50 A5Cl)-267

A500-228-1

A500-274-1

Tqic-nl

PS7

A50 0-247

A2E_2

\,1 5 t)

l48

149 JA

wx2000-42

'nx2 001,- A7

WXlBl]lA-A3

wx1402A-Al

ì^,|X200-A8

wx1402A-A4

wY140l

A5A 0 -233

A500-267

v{-Ì

l4-l

l,f- I

VI- I

w-t

W-I

l./-I

W-I

w-I

h,- I

w-I

!,1- I

w-I

w-I

W-I

w-l

w-l

f/- I

1111-00-0010

1111-00-0082

1111-20-0026

1115-00-0005

1112-00-0002

1114-00-0c61

1114-00-0082

1114-00-0122

11ia-uu-rJU/+

1217 -00-0A26

r277 - 02- 00 26

r217-70-0001

1'1? ?^ 
^^^,i

1217-80-0001

1217-80-0011

1219-00-0050

1118-00-0001

1118-00-0007

I

I

I

1

1

1

I

1

1

I

I

1

I

I

I

t

I

t

\MAvere<
PARTS LIST

TITLE

stvP GEN, 1403

ASSEMBLY NO.

1010-00-C05fi

PAGE: 1

REV

REFERENCE DESIGIJATORS PART DFSCRIPTiON OR I G-M FG R- PAR T-NO î WAVFTEK NO. OTY

11

t

4

10

j

B

6

I)

7

A7

A1

A2

A5

A4

_q

2

5

cASlNET, P-CH.AS-1

cHASSIS, t50l

ATTEN, 5C I 5-0 1

POh'ER SUPPLY, PS7

POWER SWITCH ASSY

5r,/P DRIVE, fl2:-2

NlKR ADDER, f45D-

vERl/MKR ADDER, tl9

sllP osc, t'49s-1

cABLE ASSY, 2-3/4 rN

cABLE ASSY, 2-3/4 I\\

CABLE ASSY, 5 IN

cABLE AS5Y, 7-3/4 tN

cABLE ASSY, 19-1/4 lN

cABLE ASSY, l2-7/2_ 1t\l

HARNESS ASSY

REt4OTF JUI'1PER PLUG

sttc rERM, 50 A500-267

A500-228- 7

A500-27 +

5035-r

PS7

A500-247

y2E-2

r',1 5 D

M8

M9S-1

'tX.2îtD0-A2

wx2-0 1-A7

WXlBO 1A_A]

wx1402A-Al

WX2rlOO_AB

'^/X 140 2A-A4

!^iY1r+0J

4500-233

.\500-2,67

q

w-I

w-I

W-I

W_I

w-I

U-I

w-l

v{- I

!.t- I

W-I

VI_ I

W-I

\,,1 - T

l,l-I

!,- I

W_I

W-I

!V- I

111r-00-0010

r111-00-0027

1111-10-0019

1115-00-0005

1112-00-0C02

111r+-00-0061

1114-00-0082

11r4-00-0r22

1114-00-0085

1277 -0t-o026

r2r7 -02-a026

1217-70-0001

7277-70-0004

72t7 -80-0003

t2 t7 -80- 00 t3

1219-00-0050

1118-00-0001

1118-00-0007

1

I

1

1

1

1

1

I

I

I

I

I

1

I

I

I

1

1

\AAvere<
PARTS LIST

TITLE

swP GEN, 1501

ASSEMBLY NO.

1010-00-0057

PAGE: 1

REV

I

,l,i,,



REFERENCE DEgICNATORS PART DESCRIPTII]N OR IO-I'IFGR-PART-NO HFER HAVETEK NO. OTY

DS101

L10l 1102 L10l

Rr02 R105

R10t R104

R10t

s104

5101

sr06

J4 J5 ,J104

Jl05

INDICATOR LT
HBOOO-003

cHoKE, 10. OMH, 102
LAOOS-O10

POT, 10K, RP134-310

POT, lOK
RPl 18-3tO

REs, C, 1/4W, J'/., 9!'A
RC î03-391

SI.IITCH, T06, BLK ANOD.
sToot-006

SI^IITCH, TOEGLE
sToo3-ooé

st,||ITcH, Pg, szool-o1 I

c0NN, BNC, tlc9 11A/u

CONN, BNC, T1'INAX

99-330AO-5P47TL-0 1 I

oSNl ooK

RK45

JAINO36SlOSt"tA

cF 7 / 4-9711,

710lPN

7201PN-BLK

PB 15

KC79.-146

2r,JR101-2

M-0

ASE

crs

A-B

ASE

c-K

c-K

c-L

KIN

s-c

2410-02-OOO3

18tO-O3-OrOO

4ó10-30-2 1 03

4610-t O-5103

4700-l 5-9t02

510è-OO-0009

5106-O0-O012

51 10-OO-OOO7

2110-01-1011

2110-01-2001

1

2

7

I

t

I

I

3

I

\MAvererc
PARTS LIST

IITLE

CHASS I S ASSY

ASSEMBLY NO.

1111-O0-O027
ALSO 0082

PA€E: I

REV

REFERENCE DESTCNATORS PART DESCRIPTION OR IG-I''IFCR-PART-NO HF€R I,.'AVETEK NB. 6TY

.J2

J101

q

J102 ,J101

RECEPTACLE, I'tCOOO-030

rERn, lralE Mcooo-o33

TER!4INAL, FEI"IALE
r-rcooo-o32

RECEPTACLE, HCOOO-OIó

TERI.IINAL, FEI.IALE
HCOOO-018

coNN, JBOOO-003

o3-o9-1 121

0?-0?-2143

02-09-1 143

o3-oó-1 I 51

02-06-l 131

KCt9-175

HOL

I.IBL

tfoL

HOL

I.!EL

KIN

et13-oa-oool

21 I 3-O9-OOO?

?1 t3-O9-OOOl

2113-O3-OO0t

2113-O5-OCrOl

2l 10-o1-101 2

t

6

13

2

\MAvere<
PARTS LIST

TITLE

HARNESS ASSY

ASSEMBLY NO.

1?t9-00-oo50

PAGE: 1

REV



REFERENCE DESIéNATÚRS PAFT DESCRTPTIÚN OR I6-I4FSR.FART-Nú i,IFGR I.}AVÉTÈK Nú. 6TV

Jlot
p

PLUC, FICOOO-O17

TERHINAL, HALE
HCOOO-O19

03-06-2 r s 1

is54

I,IBL

MÙL

2r 13-O4-O0ú1

z1 13-O5-OOO2

I

E

\Mtvere<
PARTS LIST

TITLE

FEI4OTE JUI4PER PLUÉ
4500-??3

ASSEMBLY NO.

I I 1E-OO-OOúi

PAGE: 1

REV

REFERENCE DEEIENATORS PART DESCRIPTIgN OR IC-HFGR-PART.NO HFER I,IAVETEK NO. QTY

a

sr0l

P1

cUNTACT, ttcooo-o4l

sl^/l îcH, toc

PLUG,4.PIN

o?-oó*et03

sT000-007

0 1 =06-2c 42

I.IBL

|^l-t

140 L

el 13-o5-OO03

5106-00-0005

2111-04-0002

J

I

1

VAvere<
PARTS LIST

TITLE
POI,.IER SWITCH ASSY
ASAO-247

ASSEMBLY NO.

1 I 12-O0-OOO2

PA€E:1

REV

A

REFERENCE DESIGNATÙRS FART DESCRIPTIÚN OR I C-FIFGR-PART.NÙ HFOR UAVETEK NO. OTY

c7

F1

.J5

a?

R44

03

s?

Tt

CAP, CER, . 1I'IF, sOV
cD103-4lO

FUsE,S.B,,.5 Ai-4P
fIFOOO-OO7

RÈCEPTACLE
f4cooo-o34

TEFiiINAL, FEMALE
14cooo-olE

UUT.IN, UU'114,/U
JS109-111

coRD sÈT, iBl3svT. óFl
ERY, HLD. CAP, UL-AFPR\

TRANS GAO52-94O

PO-t, 20K
RP I 24-320

SI,.JiTCH,9LIDE, DPDT

SI^JITCH, TOOOLE
sTooo-oo3

XFI'IR, F|^JR, T Î QQQ_OZ?

PÚI^JER SUPPLV BÚARD

TCP- I O

tt2

03-oó- t 04 t

OU-úó-ii3i

AC79-146

r7237SVî

?N5?94

t,A2GO32S-203MA

ÉPS I -SL I

t'rTAlo6D

TTOOO-02?

PS7 CARD

SPR

Et lc

$oL

I'iúL

RIN

sÈL

RCA

A-S

s-I
ALC

in- j

1 510-10-E1 04

9410-o5-o004

?1 I 3-03-OOO2

2i 13-O5-O0ù1

2i1ÈÌ-úi-i0tI

óitl i -ÉO-OO0 I

490 i -o5-2940

46rO-10-7203

5105-OO-OO1 I

51óò-Oó-OOO2

56 1 0*Oú-OOOÈ

iFig-ùci*ooi3

I

1

t

2

1

\AAvere<
PARTS LIST

TITLE

FÚI.IER SUFPLY, P57

ASSEMBLY NO.

I 1 t 5-uo-óOrr5

PAGE: 1

REV

',.at

".:



REFERENCE DESICNATORS PART DESCRIPIiON BR I C-HFGR-PART_NÚ MFèR I.IAVETEK NO, OTY

c01 co7

co3 coó cl1

ca4 cog

co5

coB

c10 clp c14

c13

CROI CR{rp CRO3 CRO4
cRoS cRo6 cR07 CROB
cRo9 cR10 cRll cRl?
cR13 CR14 CRl5 CR16
cR 17

ICI

CAP, ELECT, i?sOMF, 50!
cEl 14-21e

CAP, ELECT, 5ÚMF, 5OV
cE 1 07-O50

CAP, ELECT, 1OOI9F,25V
cE105-l 10

CAP, CER, tOOPF, lRV
cDlo?-1 lo

CAP, CEfl . ÓOSMF, lOOV

CAP, CER, lPOFF, 1KV
cD10?-1 1?

CAF, TANT, lOT',|F, 25V
c8120-Olo

CAP, MYLAR, . 15I'IF, lOOVJ
cP1O3-415 

|

I

CAF, CER, . OsHF, lOOV 
IcDlo3-35o 
I

I

DICTDE DROOÒ-O0i I

ic, lcooo-ooi

1 51 0-?0-7 I ?2

TE 1 307

TE 121 1

óou 101t'l

Tè-D50

éou 121t4

r ó?D106XOO?5DDp

t.,t'{F 1P I 5

TC-S50

1N4004

Lt'17?3CH

l.tÀL

5PR

SPR

i,iDc

5PR

I'tDC

SPR

5PR

P-C

NAT

I 510-2ó-7t?2

i 5rÒ-?o-5500

i510-?o-4101

tSlo-ro-r101

1 5ró*10-È50?

1510-10-1 l2t

I 51 0-21 -7too

I 51 0-óo-21 54

t 510-r 0-9503

480ó-01-4004

7o00-17--t3o0

2

I

3

2

I

I

I

I

L7

I

\AAvererc
PARIS LIST

TITLE

POI'ER SLJPPLY BOARD

ASSEMBLY NO.

I p18-OO-OO13

PAGE: 1

REV

E

REFEBENCE DÉSIENATSRS PART DESCRIPTIBN OR I G-I"IFGR-FART-Ntr

tc2

rc3

oo 1 {ro4

GO6 013

ao7

o1?

ROl

HU2

RÚ3 Rl1 Rzi R4É

RCr4 Ri4

RÚ5

rc, Icooo-ooE

rc, icúoo-og5

í^JAFEFCÈN, f,tcOoo-o3 1

TRANS 04036-440

TRAi.iS oAoSB-541

TRAtis oAo53-OóO

TRANS OEOOO-OO9

RES, C, 1/4t,1, 57.,270
RC 1 03-127

RES, C, 1/4t"i, 52, t,8R
RC 1 03-?1 S

RES, 1,i ztJ, iz, 5
RDOI R-O50

FES, l"iF, llaln, 12, ii(
RF? I 2-1 00

REs, i.1F, 1lBi.i, 17., t?, I
RF21 3-1 2 1

RÈS, a, 1,i4ir,5u, 1.5t{
RC 103-p1 5

RES, C, 1/4t,', 52, 22ú
RC103-1?2

N5741CV

T{U4)JHDN

i s40- 1 2*2

2N3644

?N3A54A

2N530é

I'tP5370?

cF r / 4-270

cFl /4-1. 8K

K?O-5

f4F55K- 1k

t"iF55K-i2. iK

c,FL/4-1.5h

cF 1 / 4-2i!0

FAY

HEL

FCD

e-E

e-E

HBT

ASE

ASE

AiD

ASE

ASE

A5E

A5E

7000-57-4 I OO

7000-14-5800

?i 12*O9-OOOi

4901-O3-ó440

4901-O3-8541

490 1 -O5-30é0

490È-O3-70po

4700-13-?7AO

4700-1 5-t go1

470I-p3-OO50

470 t -ù3-1 00 I

4701-O3-1?1?

4700-1 5-1 501

4700-1 5-2?OO

t

I

1

3

2

I

I

I

t

4

p.

I

I

1

TITLE

POI,IEF SLJPPLY BOARD

ASSEMBLY NO.

1218-OO-OO13

PAèE: 2



REFERENCE DESICNATOFS PART DESCRIPT.ION ER I É-I",IFCR-PART-NÚ I"iFGR WAVETEK NO. úTY

ROE

R09

R10

Rl2

NIJ

Rt5

Rtó R17

Rt8

Rt9 R20

F2? R29 R30 R38 R42

RzS R39 R41

RES, C, 1/4tt, 57-,3,91À,
RC 1 03-?39

PBT, 1K, RP131-2iC'

RES, C, 1 /4W, 37., ?.7X
RC r 03-227

RES, C, l/4W, 37.,470
RC103-147

RES, C, I 42H, 5z, ?.7x
RCl0A-227

REs, HF, 1/AUi, 17, t5K
RF2 I 3-1 50

RES, C, 1/4W, 57., 1K
RC 103-2 t 0

RÈS, C, 1141.i,57i,4.7^
RC 1 03-247

REs, FET, 2-TOK, lIBI.I
ATY: 2: 47O I -O3- I OOz

REs, C, 1/4r,i, 57, rOK
RC 103-310

RES, C, 1/4W, 5v.,47t1
RC I 03-347

cF L / 43.9K

360TlO2g

cF!/4-'è.7^

cF 1 / 4*470

cF 1 t2-p,7^

MF55K- 1 5K

cFt/4-1R

cFlt4-4.7A

RXOOO-OO3

cFl /4-10K

cF L / 4-474

A5E

cr5

ASE

ASE

A5E

AS-E

ASE

I.J- I

ASE

ASE

4700- I 5-3?O 1

461Ò-Où-31c'?

470ó- I 5-270 1

47C)O- I 5-47OO

4700-25-11701

4701-o3*150?

4700-1 5- 1 001

47ùA-13-4701

4789-OC'-OOO4

4700-15-100?

47.Jú-r5-47.J2

1

I

I

i

1

i

2

I

1

5

\A/lvere<
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TITLE
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ASSEMBLY NO.
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E

f{b.hE.f{L.NUh. UELjlGNA I UH5 PART DESCRIFTiiJN OR ] G-MFÓR-PAFT-NÚ FlFGF |NAVEIEK Ntr. úTV

R24

R?5

R26 R44

R27

R31

R40

R43

R45

EES, C, l/4H,57.,100
RCI03-110

REs, C, 1/4H, s7, r5K
RC 103-31 5

PùT,2OK, FP131_32O

RES, C, 1/4tt, 3/,, ?pAR
RC tO3-422

RES, C, 1/4W, 57,,47
RC 103-O47

RES, C, t/4H,51t,p.2A
RC I 03-322

RES, C, 1/4W,57;, iAK
RC 103-31S

FEÉ' C' 1/?t,1. 3Y,' 2Pó
RC I 05-1?2

cFl/4-too

tF t / 4-t3K

3éOT?O3B

cF 7 / 4220F,

cF r / 4-47

cFt /4?2y'

cFl/4-1EK

cFI /?.-220

A5E

A5E

cTs

ASE

A5E

ASE

ASE

A5E

4700-1 5-1000

4700-l 5-1 50p

46 1 0-OCt-3203

47oti-15-p.p.o3

47ùO-1 5-4709

47rrù-I5--e?Oz

47úu-1É-1SO2

47()a-2ú-?PAí)

L

I

p

I

1

I

1

\AAvererc
PAR1S LIST

PBI.]ER SUPFLY B6ARD

ASSEMBLY NO.

1?18-Oú-OOt3

PAGE:4

REV

E
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REFERENCE DESIENATORS PART DESCR]PTION OR ]O-HFOR-PAET-NO I'IFCR I^IAVETEK NT]. OTY

cl c10 cls cló c2

c3 c4

c7 ca

c13 C14

cRl cRz cR3 CR4 CR5

ICt

o1

04 a5

Rl R2 R42

R3 R4

R15 R31 R5 RS

R6

R7

c5 LAF, F. l. , Ò. ÉTF

cF to?-R6g

cAF, O. C. , 3.gPF
cG101-239

cAP, O-C, 2.4PF, rOZ
ce101-224

cAP, F, T, ,470pF
cF101-147

DIADE DROOO.OOT

IC, ICOOO-Oo5

TRANS-OAO42-500

TRANS OAO54-580

RES, SET, 3-I7BK, 1/BI.'
OTY:3:47O1-O3-1783

RES, HF, l/gW, 17., 10K
RF213-100

POT,20K, RPr30-3?0

REs, C, 1/4t,r, 5:l,470N
RC 103-447

RES, C, 1/4t', 57., t50K
RCIO3-415

FASC-ó892

oc-3.9PF

QC-z.4PF

FAsC-47 12

1N4004

RC4558DN

?N4?90

2N5454

RXOOO-O02

t"tFSSKtOK

B9PRzOK

cFr /4-470

cF 1 /4-1 50K

A-B

o-c

A-B

P-C

RAV

FCD

HOT

t,- I

A5E

BEK

ASE

ASE

I 5lO-30-1é89

I 5tO-40-O399

I 3 1 0-40-O249

I 5r O-30-O47 I

480ó-0 t -4004

7000-1 4-5EOO

490r-04-2500

490 I -O5-4580

4789-OO-O001

4701-O3-100?

4610-OO-2203

4700-1 5-4703

4700-l 5-r 503

È

I

I

I

4

t

\ /ave.rerc
PARTS LIST

TITLE

St,lP DRIVE, MAE-?
ASSEMBLY NO.

t I 14-00-0061

PAGE: 1

REV

B

REFERENCE DESI€NATORS PART DESCRlPTION OR IG-MFER-PART-N11 I,1FGR hIAVETEK NO. OTY

R10

Rtl Rlz R13 R14

R1é R17 RIB R3?

R19 R27

R?O R22 R24

R2l R?3 R25

R??

XJU

R40

R41

REg, C, l/4t,t,5:l., tOV\
RC 103-31 0

RES, C, 1/4tJ,57.,470
RC103-147

REs, C, 1 /4W, 32, 2. 2t
RC 103-222

RES, C, 1/4tJ, 57-, 4.7t1
RC 1 03-247

RES, C, 1/4W, 5i., 100K
RC103-410

PÚT, TOOK. RP13O-41O

RES, C, 1/4W, 3/.,?70v,
RC 103-42?

RE9, C, 1/4H, 57-,4Vx
RC l03-347

RE5, C,1/4W, 57., 1BK
RC 1 03-3r B

RES, C, 1/4W. tg:i.,2?t1
RC 1 04-62e

RES, C,1/4W,57.,51K
RC 103-351

cFl/4-10K

cFl /4-470

cFr /4-2.2K

cFL t4-4.74

cF1 /4-IOOK

E9PR lOOK

cFt /4?20K

cF r / 4-47x

cFl /4-18K

c82261

cFt /4-51K

ABE

ASE

ASE

A5E

A5E

BEK

ASE

ASE

ASE

A-B

ASE

4700-1 5-100?

4700-l 5-4700

4700- I 5-220 I

4700-l 5-4701

4700-1 5-1 003

4610-OO-?104

4700-r 5-2?03

4700-t3-4702

4700-15-18O2

47QQ-Lé-2?O5

4700-15-5102

I

4

4

2

5

I

I

I

\MAvere<
PARTS LIST

TITLE
sWP DRiVE, F,,JZE_?

ASSEMBLY NO.

1 1 14-OO-OOó1

PA0E: 2

ts

REV



REFERENCE DESICNATORS PAFT DESCRIPTION OR I O-HFCR-PART-NO I"tFGR WAVETEK NO. ATY

clg c?o

c14 C15 C25 C3
cé

c7

c23 C?4 C26 C2B

c9

cll Cl? Cl3 C17

clB

c21

c27 C29

cl

c2

c4

ca

cAP, FT, 500PF, 207.250V
cF104-1 50

CAF, CER, . O25HF, sOV
cD103-325

CAP, F. T, , 6.8PF
CFlOz-RóB

CAP, TANT, 1OHF, 25V
cE120-O10

CAP, F. T. ,47OPF
cFtot-147

CAP, CER, zOOPF, 1KV
cD 102-t?o

CAP, CER, 3OOOPF, 1KV
cD102-?30

cAP, CER, " 05t,tF, l0CrV
cD103-350

cAP, CER, . OO5HF, 100V

CAP, CER,47OPF, lKV
cD102-147

CAP, CER, IzOPF, 1KV
cD102-1 1e

CAP, ELECT, 1OOf,IF, ?5V
cE105-1 tO

4420-500PF

T0-s?5

FASC-6492

162D10éXOO?5DD2

FASC-4712

5èA-T20

5GA-D3O

TÈ-550

T0-D50

óou471N

óou1?1H

TEt2l I

AER

5PR

A-B

SPR

A_B

SPR

5PR

SPR

BPB

f.tDc

tfDc

SPR

t 5to-30-3501

1510-10-??53

I 510-30-1À89

1510-21-7100

15tO-30-O471

1510-tO-1201

i 5 10-t o- 1 302

I 5tO-10-?503

1 510-10*?50?

1510-10-1471

I 510-10-l 1 21

I 510-20-41 O 1

3

7

F

I

I

I

I

I

I

4

1

P.

\Mlvere<
PAfiIS LIST

TITLE

HKR ADDER, I.IsD

ASSEMBLY NO.

r 1 t 4-00-oos2

PAGE:1

REV

È

REFERENCE DESIONATORS PART DESCRIPTION OR IE-HF€R-PART-NO HFGR I,.IAVETEK NÚ. 6fY

cRl

cRz

cR5

J1

LI

L2

cR6

LO3

01 02 G3 04 05

oó

013 07

0lo Gt4 0B 09

Èt1

o1?

Rl R36 R37

R2 R3

DIODE DC1OO-821

DIODE DROOO-OOI

DIODE DPOOO-O4O

c0NN JFOOO-OOs

cHoKE,1oIlILH, lO7,
LAOO4-3!O

cHoKE .2?.t4H tAZ
LAOO5-RO?

IORRID, 1O IURN

TRANS OAOSO-EAO

TRANS 0A054-610

TRANS OBO00-OiO

TRANS OEO00-OO9

TRANS OAO3A-541

TRANS AAO54-5BO

RES, C, 1/41.1' 52, ó8O
RC t03-164

REs, C, 1/4t,1, 52, 56
Rq t 03-o5ó

INÉ2AG

1N4004

FtA479B0

37JR11ó-1

1551031j.

OSNR22K

LAOO9-O1Ò-1

?N'OE8

2N54è1

TDlOl

tfP53702

2N3E54A

2N5458

cFl /4-680

cF r / 4-16

(j-r

P-C

H-A

5-C

A5E

ASE

HYT

tfoT

HOT

SPR

HOT

G-E

r"toT

ASE

A5E

4SO7-01-OÒ8?

4AO6-O1-4004

4€O5-O?-OOO1

2 1 I 0-03-0óO?

1810-O2-1 0ó1

1S10-O3-02?A

rsl 0-05-o004

4?01 *o5-0480

4901 -O5-4610

4?02-OO-1ó10

49Ò2-0f,-7è?O

4901-03-8541

4901 -o5-458O

4700-1 5-óBOO

470O-15-560-t

2

i

I

I

I

t

5

1

7.

1

1

e

2

WAverex
MRTS LIST

TITLE

I'IKR ADDER, T,I5D

ASSEI\4BLY NO.

1 1 14-00-008?

PAGE: 2

REV

E



REFERENCE DESIENATT]RS FART DESCRIPTION OR IG-I.IFèR-PART-NT] ]"IF€R I.IAVETEK NO. OTY

R2ó R4 RóO Ról

R12 R15 RlA R3g R39
R5 R7 R9

Rto R13 R16 R19 R6

R11 Rl4 R17 RS

R20 R50

R21

R22 R30

R23 R24 R29 R32 R35
R57 R5S

R?5 R5ó

R27 R46

R28

RES, C, 1/4H, 32,47K
RC I O3-347

RES, C, I /4W, 52,, 22Y\
RC I O3-322

RES, C, 1,/4H, 5t,270
RC l03-127

RES, C, l/4r.i, 52, 5,6K
RC I O3-?56

RES, C, 1/4t^'. 57., 1t"l
8C103-5lO

RES, C, 1/4tr, 57,, lOtl
RC 103-ó10

REg, C, 114H, 5U, 3.3K
RC I 03-233

REs, C, 1/4t,r, 57, 10K
RC lO3-31 0

RES, C, 1/4W, 37-,4,7\
RC 103-247

REg, C, 1/4t'.17-,2.7K
RC l03-2?2

REs, C, 114t ,32,22A
RC t O3-422

cFt /4-47x

cF! /42?

cFt /4-270

cFll4-5. óK

cFr /4-It1

c8 10ó5

cFl /4-3. 3K

cFt/4-10K

cF! /4-4.7x

cF r / 4-2.2r,

cFl /4e20K

ASE

A5E

ASE

ASE

ASE

A-B

AgE

ASE

A5E

ASE

ASE

4700-r5-4702

47o0-r3-?202

47AO-15-Z7AA

4700-1 5-5óO1

4700-1 5-tOO4

4700-1 5-1005

4700-1 5-3301

4700-t 5-1 002

4700-l 5-470 I

4700-l 5-2201

4700- 1 5-2eO3

I

I

4

E

4

\ Avererc
PARTS LIST

TITLE

HKR ADDER, I"IFD

ASSEMBLY NO.

I I I 4-00-OOB2

FAOE: 3

REV

REFERENCE DESISNATORS PART DESCRIPTION OR IG_I.IFCR*PART-NO HFGR !,IAVETEK NO. OTY

R31

R33 R34 R54

R40 R52

R45 R55

R47

R4E

R49

R51

R53

R59

RES, C, 1,/4H, 57,, 1 . AK
RCtOS-2rB

RES, C, 1/4H, 32, 1K
RC 103-?10

PT]T,2OK
RP 1 24-320

REg, C, 1 ./4t , 57., 2.7t4,
RC 103-227

RES, C, 1/4W, 52, 100
RC103-1 10

RES, C, L/2N,5z, 47
RC 105-O47

RES, C, rt4W,57-, 47
RC I 03-O47

RES, C, 1/4H, lof;.,2.?t'l
RC 1 04-52?AB

RES, C, t /4rr, 5:z, 470t4,
RC 103-447

RES, C, t/4t',57.,220
RC 103-122

cFr/4-1. BK

cF1/4-1K

HA200325-203t"tA

cF 1/ 4-2.7t4,

cF1l4-100

E84705

cF r / 4-47

cB2p.37

crl /4-47QA

cFr /4-2?0

ASE

ASE

A-B

ASE

A5E

A-B

A5E

A_B

ASE

ASE

4700-1 5- I EO r

4700-1 5-1 00 I

4èlo-10-7203

4700-1 5-270 I

4700-1 5-1 000

4705-23-4709

4704-r5-4709

4703-16-2?04

4700-l 5-4703

4700-1 5-2?OO

J

?

I

I

\MAvere<
PARTS LIST

TITLE

I-IKR ADDER, H5D

ASSEIVìBLY NO.

I 1 14-OO-OOB2

PAGE: 4

REV



REFERENCE DESIENATORS PART DESCRIPT]ON OR I C-MFéR-PART_NO MFOR I,IAVETEK NE. OTY

col co?

co3

co4 c15

cos c21 c37A C37B
c37C C3BA CSAB C3eC
c42 C55*

co6 co7 cr6 c!7 c?2
c44

cos co9 c23 c2a c50

clo c20 cp7 c29 c46

cll C24 C25

c1? c19

c13 C40 C41

c14

CAP, CER,33PF, 1KV
cD101-O33

CAP, CER, iOOPF, iKV
cD102-110

CAP, CER, lOPF, lKV
cDlol-oro

cAP, CER, . O5MF, 100V
cD I O3-350

CAP, CER, . OTHF, lOOV
cDl 03-31 0

cAP, CER, . O25HF, 50V
cDlo3-3?5

CAF, CER, . OO1I4FD, 1KV

TAP, CER,47PF, lRV
c D 1 04-047

CAF, CER, ?OPF, lKV
cD101-O?O

CAP, CER, 1zOPF, iKV
cDl 04-1 12

cAP, FT, 500PF, 202?50V
cF 104-1 50

l0TCC-033

óoui0tM

toTcc-alo

Te-s50

6BUIO3H

Te-s?5

5eAD10

60u2J470tJ

60coG200J

I OTCU-T 1 ?

4420-500PF

5PR

SPR

MDC

5PR

MDC

SFR

SPR

MDC

tlDC

SPR

AER

Ì510-10-O330

1510-tó-r101

1510-10-O100

1510-10-2503

r510-lo-?103

1 510-10-2253

tSlo-10-1102

1510-t0-347Ò

1510-10-0200

I 5i O-Ì O-3 i 21

1510-30-3501
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ó

5

5
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?

J

1

I
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c 1€l

c26

c30 c3? c34

c36A C36E C36C C39A
c39B C39C

c43 C47 C55

c45

C4g+ C49

c51 C53

c52 C54

cFo1 cRo6

cRou cRosA cRo3B
cRoSc cRo4A cRo4B
cRo4c cRoS

CAF, CER,6gFF, 1KV
cD104-OóA

CAP, CEF,25PF, TRV
cDlol-o?5

CAP, VAF,3.5_13PF?
cvtol-o13

CAP, CER,zOOPF, lKV
cD102-120

CAP, F. T. , 6.8PF
cF I Oz-R68

CAP, CER, . OzUF, sOV

CAP, TANT, .47NF, 5OV
cel t3-447

CAP, TANT, 1OI.4F, 25V
cE120-OrO

CAP, F, T. ,47OPF
cF101-147

DIEDE DROOO-OO1

DtoDE DO100-341

6AU2.J6BOJ

60coG250J

7S-TR I KO-02-3. 5- 1 3P

5GA-T2O

FA5C-é892

TG-S20

935

1 ó?Dr O6XOOZSflDz

FASC-47 12

1 N4004

1N344

i'iDc

MDC

STR

SPR

A_E

5PR

TRiN

SPR

A-B

P-C

HiT

Í510-1ù-3óSú

i 51 0-io-ó250

i 510-70-o130

1510-10-1201

1510-30-1ÉÉt

i 5i0-iù-2?Cr3

iSio-lr*9470

i5tÈ-?i-71óo

I 51 0-30-È47 1

4EOÈ-O 1 -4004

4EO7-O1 -OO34

i

I

3

ó

J

1

2

2

2
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REFERENCE DESIéNATÚR5 FART DESÈRI-FTION OF 1 G-HFER-PART-Ng HFGR I.IAVETEK Ni]. OTY

ICOl

JOl

LOl LOz LOs

LO4 LOs LO7 LO9

L06

LO€

ool oo3 004

ool &o7A (!O7-a $A7C
GOSA OOSB OOBC OOSA
o09B oO9C Gll 01?

ù05 GOè

olo É13

ROl RO2

R03

RO4 Rl1 R1ó

IC, ICOOO-OO?

coNN JFOOO-OOs

cHoKÈ .2?r4H lof,,
LAOOS-R02

RF CHOKE

TORRID, 4 TURN

cH0KE, 2. !t'rH, tO%
LAOOS-R22

TRAN5 oEOOO-O?O

TRANs SAO3S-54i

TRANS ÈA051-790

TRANS OEÓOO-OO?

RES, C, 1 l4ti, 57., 56
RC 103-05ó

POT, 1K
RP 124-210

RES, C, 1/4r,,r, tOZ, 22t4
RC t 04-622

N5741CV

37JR116-t

OANR22K

CHOKÉ

LAOO?-OO4-1

OgN2R2K

40841

?N3B54A

2N5 I 79

HPS3702

cF 7 / 4-5à

t.lA2C032S- 10?l'tA

cBPzór

5-C

ASE

H-I

HYT

ASE

RCA

€-E

ECA

MOT

A5E

A_B

A-B

7000-57-4100

21 10-O3-OOOz

1 S 1 0-O3-O?28

I S1 9-99-9999

1S10-O5-OO03

1 S 1 0-O3*O229

49ó2-4Ò-S410

490 I -O3-854 t

4to1-o5-1790

4902-Q3-70:lA

4700-1 5-5609

4é10-10-7102

4700-1 6-eEO5
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4
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RO5 R13 F17

RO6 R?3

RO7 R14 R19

ROA R31A R31B R31C
R35A R35B R35C R43
R44

RCt9

Rio

-H12 Rzt R?2 R40 R4é

R15 R?O

RI8 R?é R?7 R?€A R2AE
R2BC R32A R32B R32C
R54

R24

KZ)

RES, C, l i 4W, 37., e20

REg, C, 1/4W,57.,47
RC L O3-O47

RES, C, 1,/41.J,57., tX
RC103-p10

REs, C, 1./4i.t, 51,., p.7A
RC 1 03-327

RES, È, il4W,57
RC t03-0éB

REs, È, i14i.i,57.
RC iO3-356

RES, C, r/4ir,37:
RC 103-322

RÉ5, C, i.i4r,i,57.
RC rO3-O10

REs, C, 1/4ti, 5Z
RC I O3-22r

56i,(

2A

RE5, C, 1/4W. 3/.,4.7A
RC I O3-?47

RES, C, 1 /4H, 57,, òSR
RC 103-3óE

óti

io

cF L / 4-?2ú

cF | / 4-47

cFi /4-tx

cF L / 4-?7^

cF I t 4-irÉ

CF i / 4-5óK

cFt/4??

CF1l4*1Cr

cFl/4-?.2t\

cFL/4-4.7A

cF1 t4-6gK

ASE

ASE

ASE

ASE

ASÈ

ASE

ASE

A5E

ASE

ASE

ASE

4700-1 5-?200

4700*r5-47A9

4700-t 5-1001

47AO-t3-2702

4700-1 5-6S09

470O-1 5-5óO?

47rJ|.J-15-?2.u2

4700-1 5-1 009

4700-t5-2pot

470.o-13-470t

4700-1 5*ógO2

3

2

J

I

I

2
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R29A R?98 R?9C R34A
R34B R34C R39 R42

RSOA R3OB R3OC

R33iA R33E R33C R41

ITJó HJl H4)

R3S

R47

R4S

R49 R50

R5t

R5e

RES, C, t/4W, 52, 10K
RC 103-3r O

RES, C, 1/4ti, 57., l. BH
RC I O3-51 I
REs, C, rl4t4, 57,, 1t4
FCIO3-510

REs, C, 114t,1,57., lSK
RC 103-3tA

RES, C, 1/4t,1, 17., 47r.
RC 103-347

RES, C, ll4W, 57;, 1.5H
RC103-515

RES, C, ll4W, 57.,474
RC 103-447

RES, C, r/411, 57-, IC}OK
RC 103-410

POT, 20K, RP 129-320

FEs, C, 1/4W,37.,3.94
RC 103-239

cFl/4-10K

cFl/4-1,8F4

cF 1 /4- 1l.l

cF t l4-lsK

cF t / 4-47t

cF1/4-r- sf,l

cF 1 I 4-4701\

cFll4-rOOK

36052038

cFl 143. 9K

ASE

A5E

ASE

ASE

ASE

A5E

A5E

ASE

CTS

A5E

4700-1 5-1002

4700-1 5- 1 BO4

4700-1 5-1004

4700-l 5-1802

47oA-71-4702

4700-i 5-1 304

4700-1 5-4703

4700-1 5-rOO3

46 r O-OO-1 ?O3

4700-1 5-3901

a

I

i

1

2

I

1

\AAverer<
MRTS LIST

TITLE

IF HKR, H7E

ASSEMBLY NO.

1 I t4-OO-O197

PAGE: 5

REV

B

REFERENCE DESIGNATORS PART DESCRIPTIÙN OR 1É-I"IFGR-PART-NE MFGR I,'AVETEK NO. ùTY

R57*

TOI

xol

XOZ XC'3 XO4

RES, C, L/4W,3X,,7?
RC 1 03-022

REs, C, l/4W, 57., 3,9M
FC I 03-539

RF XFMR
FROF4: lBl3-0O-OOoz

cRYSTAL, XXCTOO-331

cRYSTAL, XXOOO-391

cF t / 4-?:l

c83955

1210-44-OùOl

x33W-CrO. OCTOOO

x3í1,.l-oo. ooooó

A5E

A-B

t -I

ti- I

ii- I

470ó-t5-p249

4700-I 513904

i?10-44-OOút

23ÍO-óg-O331

23iú-OO-O39 1

2.

I

I

=
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2

3

4

CAP, F. T. , ó. BPF
CFlOz-RóB

CAP, CER, lEOPF, lKV
cD102-1 r2

RES, C, 1/4W, 5:/.,4711
RC 103-347

FASC-6892

60u l21f,l

cF | / 4-47K

A-B

f'lDC

ASE

I 5tO-30-1ó89

I 5lO-10-1 121

4700-1J-4742

1

I
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có

c2

c13 C20 Czt C25 C4
c7

c23 C3

co5 crz

c10 c14 ct5 c16 ct7
ctB c19 c29 i}È C9

c11

c22 C?.4

c30

CR3 CR4 CR5 CRó CR7

cRs

ICl IC2 iC3 iC4 îC7

rc5 Icé

CAP, F. T. , é. 8PF
cF 1 02-RóA

CAP, MYLAR, , THF, ZOOV
cP 1 01 -410

CAP, I{YLAR, . O47MFlOO\
cP 1 03-347

CAP, CER, I?OFF, iRV
col02-1 12

CAP, CER, . OOll'lFtt, 1KV
cD10?-210

CAP, CER, 27OPF, lKV
cD 1 0?-1 27

CAP, I"IYLAR, . 1sHF, 1OO\
cP103-415

cAP, CER, , O5t4F, 100V
cD103-350

[ìIODE DROoO-OOl

IrIúOE t'BO0O-OOi

iC, iÈOCtO-CrO5

rc rcúÈo-ooè

FASC-éS92

WHF?P 1

LlttF1547

óou t 211-4

50AD 1 0

óou271r'l

WMFlP 1 5

T€-550

1N4004

Ht^lé, EB

RC455FDN

MC I 455F 1

A-B

c-D

i,IDú

SFÉ

i,lDC

c-D

5PR

P-C

r"i5P

RAY

iitrT

1 51 0-30-1 689

i51ó-èó-0104

i 51 0-60-2473

i 5r o-1 0-i i?1

1510-1ó-1iO?

1510-1ù-1?7i

I 510-óO-?1 54

1 51 0- 1 Cr-?503

4Sóó-0 i -4004

4ÈO i -O2-OOó1

7ÒOù*14-iÈóO

7ùóO-i 4-55Oir

a

tó
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Gl AlZ O13 &1ó Èi7
03 a4

Gb 66

010 011 a19 A?O 07

ei4 015 &A &9

418

R1

Rlé R2 R65 F77 RS7

R17 RlB R19 R24 F?7
R2E R3 FsE R4 R5? RsS
Ró4 R69 R7A R79 RBA

R?2 R23 R5 R55 R57
R7é RA5

Ró

R7

Nld X/J XE+ fiEE

TRÀNs, T,iIPR, ?N545A
QTY: ?:49O1-O5-454O

TRANS &AO38-541

TRANS eAO54-5AO

TÈANS eBCróO-OOt

iRANS GAO3ó-440

RES, C, i,/4W, ti., Z,pn
RC I 03-5p2

RES, C, 1/4l,l, 1f,.,4.74
RC 103-247

RES, C, 1/4ii, 32,47A
RC 1 03-347

ÉE5, C, r/4i4,52, ioK
RC fO3-310

REs. C, 1l4ii, 57., 91ti
RC I 03-39 1

PÚT, zOR
RP 1?4-3?O

-FiÉs, C, i/41'i,57., iti
RC 1 03-21 0

ùBOÒO-O i 7

2N3E54A

2N545S

MPS3702

2N3è44

EFt /4-2,

cF 1 / 4-4.

?N

7t{

cF 1 / 4-47V\

cFl l4-i(Ji^
:-

cF1l4-?i!i

t,lA?È03?s-2ó3PiA

cF1l4-iK

in- i

g-E

I"IET

if úT

FCD

A5É

A5E

A5E

ASÈ

A-B

iÈr

499É-uO-ùóO3

49ir i -O3-454 i

49ir i -O5-458O

49ó2-ó3-7irPQ

49ó I -Ò3-ò44ó

47úCì- 1 5-22O4

470'l- 1 5-4701

47rJO-13-470?

47ùú-i t-1 úOt

47óú-i5-9ióÈ

4è i O.- 1ú-7?,):

;i / i.)ar* i l- t {-1ó 1

F

5

4

I

i

5

1

I
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ptt

Rt4 R43 R47

Rli R54 R78

Reo R?l R4? R46 853
Rél R66* RóA R74,R75

R25 R44 R45 R59 R67

R?é R37

R??

R30 R56 FS:

R31 R49 RS3

R33

t{J4 t{ 5(J

R35

RES, C, 1,/4W,57.,9. 1K
RC 103-291

PrlT, ?OK, RPtSO-3ZO

RE5, C, 1l4ir, 57:, it'4
RC t03-5rO

RÉS, C, 1/4H,5'r, iOóK
RC103-410

RES, C, 1,i 4H,57,,470|/.
RC 1 03-447

RES, C, rl4W, rO/.,2?t4
RC 1 04-ép2

RES, C, 1,i4tJ,57., t?OK
RC103-41?

RES, C, 1/4W,5'1, 1BK
RC 1ó3-31 A

RES, C, l /4i.1, 57-, ?2A
RC 1 03-32?

REs, C, t/4in, 3ll,33A
RC 1 03-333

RES, C, 1/4t^1, 37., 5àK
RC 103-356

RÈS, C, tl4W, 5y,,27QN
EC I 03-427

cFl /4*9. 1K

E9PR2ÓR

cF t / 4-j|.1

cFtl4-ioùK

cFLi 4-470K

cBz?ó1

cF 1 /4-120K

cF1/4-1BK

cFL /47?il'

UF 1 /4_JJK

cFl /4-5èH

cF r / 4-:l7QK

ASE

EÈ!(

A5E

A5E

A$E

A_B

A5E

ASE

A5E

ASE

ASE

A5E

4700-1 5-9iO1

4òt ó-00-f2(13

4700-15-1004

4700-15-10ó3

4700-15-47A3

4700- I 6-?pO5

4700-1 5-1 ?03

4700-i5-tsoz

470ú-tt-z?Op

4700-1 5-530?

47OO-l 5-56O1

4700-1 5-P7c}3

io

I

!

3

5

L

3

1

I
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R3è

R38

R39

R5l

RSl

R40 R41

R48

RèO

dÈd toJ Ktr6

F7i

st S?

RÈS, C, 1,/4i.i,57.. i.ÉR
RCiOS-218

RES, C, 1/4i.i, toZ, 1off
RC104-é10

RES, C, 1/4tJ,57.,39K
RC 1 03-339

RES, C, 1/4rd, 52, lBOK
RCIOS-41A

RES, t, 1/41,J,52, 1sOK
RCt03-415

RES. C, 1l4it, 17., ?20V,
RC 1 03-422

RES, È, 1/4it, 107:, 100H
RC I O4-71 0

RÉS, C. i l4lt, 57-,24V,
RC 103-324

RES, C, 1,/41^i, 5t,2.7K
RC 103-?p7

SiiiTCH, TOGGLE
STOOO-OO3

uFll4-t. uK

cBtoét

cF I /4*39K

cF I /4- 180t1

cFl l4*1 50K

cF t / 427Q$,

c81071

cF r / 4-24l/.

cFt/4-2.7A

NTA 1 06D

A5E

A_B

A5E

ASE

ASE

A5E

A-B

A5E

ASE

ALC

47OCr- r 5- I BO 1

4700*t 6-1 005

4700-1 5-3902

4700-1 5-laos

4700-1 5-1 503

47rJQ-15-22|J3

4700-lé-1006

47|J0-13-240p

4700-l 5-?701

5106-00-oo02
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2

I

I

3

I

1

?
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cl

cll c13 Ct& Ct7 C?
c25 CzA C32 C3é C4
c40

c3

c43 C45 C8

c12 C14 C?4 C30 C3r
c33 C34 C35 CsB C39
c44 C9

c10 c23

c15 ClA

cl? c4?

c20

c2t

c7

cAP, O, C, , .47PF
cc101-147

cAP, FT, 500PF, 207.250V
cF104-r50

CAP, CER, IOOPF, IKV
cD108-1 10

CAP, FT, CER, 1OOPF,2O7.
cF104-r lo

CAP, F, T, ,47APF
cFlCl-147

CAP, TANT, .47I"IF, sOV
cEl 13-447

CAP, M, C. , 3. 9PF
cG10?-239

cAP, CER, .01r'tF, 100V
cD103-310

CAP, F. T. , 6. APF
cF102-R68

CAP, CER, 27OPF, lI'\V
cDtoz-127

CAP, CER, 1?OFF, IKV
cD102-1 1?

ac-.47PF

4420-500PF

cNt 500

4420-100PF

FASC-4712

933

HC-3,9PF

é8U103f'|

FASC-6892

6ov27rn

óoul2lH

o-c

AER

Rt"lc

AER

A-E

TRLl

o-c

HDC

A-B

HDC

i"tDc

I 5tO-40-047A

I 510-30-3501

1510-10-5101

1 510-30-3lOl

1 51 0-30-O471

I 5lO-21-9470

t 510-40-1399

I 5tO-10-21 03

1510-30-róS9

1 5rO-10-1271

I 310-t0-1 r 21

I

3

t2

1
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c2è

c27

c?9

c4t

c46

cRl CRz CR3

cR4 CR5 CR6

CRB CR?

cR lo
cRl 1 cR12

cn l3

cAP, M-C,4.7PF, tOI,
cet02-247

CAP, CER, , 025MF, sOV
cDro3-3?5

cAP, O. C. ,2.7PF
ce1 01 -227

CAP, CER, lOPF, IKV
cD101-0ro

CAP, CER, 15PF, IKV
cD101-015

cAP, CER, . OOlr"rFD, lKV
cDro?-210

CAP, TANT, 1OI"IF, ?5V
cE120-O1 0

DIODE DCOOO-OOs

DIODE DGlOO-S2?

DIADE DBOOO-OOI

DIBDE DROOO-OO1

DIODE DPOOO-OsO

DIBDÉ DE1OO-B2I

oc-4.7PF

Te-s?5

oc-z.7PF

1 0îcc-01 0

r oTcc-o1 5

SeAD 1 0

r 62D I 06XOOASDD?

BB 1414
i:

lNE2A-K1O2

HW6, BB

1N4004

5082-3080

lNS2Ae

o-c

5PR

o-c

5rH

SPR

SPR

SPR

ITT

KEIf

MSP

H-P

e*I

I 510-40-1 479

1510-10-2253

1 510-40-O279

I 510-10*Ot O0

1510-10-O150

1 510-1 0-1 102

1510-21-7rOO

48S9-OO-OOO1

4BO7-O3-OOOl

4go1-o2-o001

4806-0 I -4004

4AO5-O2-OOO?

4eo7-01-oo82

I

I

I

I

1

1

1

4

2

I

1

\MAvererc
PARTS LIST

TITLE
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ASSEMBLY NO.

1 I 1 4-00-0074

PAGE: 2

REV



REFERENCE DESIONATORS PART DESCR:PT-1ON OR IG-MFGR-PART-NO MFER IdAVETEK NO. OTY

Jl J3

J2

LI L15 LT7 L? LzO L3
L4 L5

L13 L6 L7

LO9 LtO

Ll1 L12 L14 Llé L18
Lt9 L22

oo8 0r c10 011 0? 04
a9

G14 0r5 A3 07

o0t

06

a1?

o13

016 0r7

coNN JFOOO-OO5

coNN JFOOO-OO4

RF CHOKE

CH0KE ,22îaH LA7.
LAOOS-RO?

TORRID, 4 TURN

TORRID, 10 TURN

CH0KE, 4,7t4H, LOZ
LAOOS-R47

TRANS AAO51-790

TRANS OBOOO-OO9

TRANS GAOSO-g3O

TRANS 0AO3A-541

TRANS O4054-5€O

TRANS OBOO0-OlO

TRANS OBOOO-O1E

37JR116-1

27-2t

CHOKE

OSNR22K

LA009-OO4-1

LAOO9-Ol0-1

OgN4RTK

2N5179

tfPs3702

?N5053

2N3S54A

2N545€

TDT OI

9D100ó

s-c

APL

hl-r

ASE

HYT

HVT

ASE

RCA

MOT

APX

G-E

iloT

SPR

sss

21 rO-O3-OOO2

2r 10-03-000r

lB19-99-9999

1 A 1 0-O3-02?S

1810-o5-0Ò03

1910-o5-oo04

1810-03-O479

490 t-05-l 790

490e-o3-7020

4901-O5-O530

4901-O3-8541

4901-05-458O

4902-OO-1010

4902*0 I -0060

2

3

4

I

t

\MAvererc
PARTS LIST

TITLE
sI"IP OSC, H9JA
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PAOE: 3
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REFERENCE DESICNATORS PART DESCRIPTION OR I G-I*IFOR-PART-NO I'IF€R HAVEÍEK NO, ATY

o1a

R1 R10 R5A

R1l
R46

R23

R12 RI R24 R3
R51

R33 R4 R70

KJI

XUJ

Rè

RO7 R55

R21 R47 R4B

R9

R13 R14

Rl5

Rló R26

TRANS 0BOOO-O1?

RES, C, l/4W, 57,, bBO
RC 103-1 68

RES, C, 1/4H, 57-,4,74
RC 103-247

RES, C, t/4W, 57.,47
RC 103-047

REs, C, 1/4r.J, 37., 3. 614

RC I 03-25ó

PAT, CoNT, 10t{
RVIO?-3tO

RES, C, I /41.t, 3'4, p.. 2A
RC I 03*?22

RES, C, 1/4il, 52, 10K
RC l03-3rO

RES, C, 1/4W, 52, 10
RC 103-OlO

RÉ9, C, l/4U,57,, r20
RC 103-1 1?

POr, lK, RF129-210

RE5, C, 1/4W, 52,33
RC 103-033

5D1005

cFl l4-6so

cF | / 4-4.7N

cF t / 4-47

cFt /4-3.6^

30é7P-10K

cFL/4-2-2x

cFl/4-10K

ct | / 4-Lo

cF! /4-120

3éOStO?B

cFl /4-33

sss

ASE

ASE

ASE

ASE

BOU

ASE

ASE

ASE

ASE

cT5

ASE

4902-01-O050

4700-l 5-ó800

4700-1 5-4701

470Q-15-4709

4700-1 5-5601

4élo-20-o103

4700-t3-2?01

4700-15-100?

4700-1 5-1009

4700-r5-1200

4610-OO-1 102

4700-l s-3309

1

4

s

4

1

4

I

I

?

V/Avererc
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TITLE
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RFFERENCE DESIèNATORS PART DESCRIPTTBN OR IE_I,IFÉR-PART-NO MFER HAVETEK NO. OTY

R17
ttJ

R18

R25 R?8 R32 R54

R19

R?O

R27

R30

R34

R35

KJè

R37

R29 R93 RF6 R6S

REs, C, 1/4t,t, tZ, tOO
RC 103-1 10

REs, C, t/4H, 57.,390
RCI03-139

REs, C, 1/4W, 5X,470
RC 103-147

REs, C, 1/4W,57., 1,5K
RC 103-21 5

RES, C, 1/4H, 37.,27t1,
RC 103-3?7

RÉ.9, c, t/4w,3/.,36
RC 103-O3é

RES, C, r./4H, 57.,330
RC 103-t 33

REs, C,1/4W,57., 150
RCt03-115

RE$, C, t/4Vt,5X, ??
RC 103-O22

RES, C, 1/4t4,57., 1M
RC 103-510

RES, C, 1 /4W, 3r., 2.2t4
RC 103-922

cFL/4-100

cF 1 I 4-390

cFr /4-474

cFll4-1.5K

cFr /4-27V\

cFl /4-56

cFl /4-330

cF | / 4-110

cF!/4-22

cFl /4-1H

cFL/4-?.?t4

ASE

ASE

FÈi

A5E

A5E

ASE

ASE

ASE

A5E

ASE

4700-1 5-tOOO

4700-r 5-3900

4700-r 5-4700

4700-1 5-r 501

4'70Q-17-?702

4700-1 5-5609

4700-r 5-3300

4700-1 5-l 500

47AO-15-2209

4700-1 5-1004

4700-1 5-2?O4

6

1

1

I

I

I

,

I

t

WAvere<
PARTS LIST

TITLE
st,lP osc, M9JA

ASSEMBLY NO.

1 I 14-OO-OO74

PACE: 5

RÉV

REFERENCE DESIGNATORS PART DESCRIPTIgN OR IG-I{FCR-PART-NO HFGR HAVETEK Nf]. OTY

NJE XJ7

R40

R41

R4? R7I

n+J

R44 R49

R45

R50

R52

R57

H?'

Ró3 Ró7

POT, ?OK
RP 124-320

RES, C, 1/4H, 52, 15K
RC I O3-31 5

RES, C, 1/4H, t/.,47AA
RC 1 03-447

RES, C, 1/4t"1,52, lK
RC 103-210

RES, C, 1/4W,3X,, r,2K
RC 103-212

REs. C, 1/4t,1, 1f;,, t.?t'l
RC103-512

RES, C, 1/4t,1, 32,7,76
RC r 03-??7

FES, C, 1/4r.1, 3't, 47K
RC 1 03-347

RES, C, 1/4W, 31,, ?20
RC 103-1 ?2

RE6,C, 1/4H,57., 1.EK
RC 103-2lB

RES, C, t/4H,57., 180
RC103-118

t.lA2eo3?5-?O3t'tA

cF I l4-1 5K

cFr /4-470Y\

cF ! / 4-tA

cFL/4-1.2t\

cFr/4-t.?n

cFl/4-2.74

cFr /4-47^

cF 1 / 4-??O

cF1l4-1.8K

cFl /4-180

A-B

A5E

ASE

ASE

ASE

A5E

AbÈ

ASE

A5E

A5E

ASE

461 0- 1 0-7203

4700-1 5-1 502

4700-15-4703

4700- 1 5- I OO 1

4700- I 5- I ?O 1

4700-1 5-1204

4704-r5-?701

4700-!3-4742

4700- I 5-?200

4700- 1 5- 1 B0 1

4700-l 5-1A00

7

1

I

2

1

)

1

I

I

4

\MAvere<
PARTS LIST

TITLE
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REFERENCE DESIONATT]RS PART DESCRIPTION OR I6-HFER-PART-Ntr HFCR WAVETEK Ng. GTY

RóO

Ró1

Ró5

R69

R74

?6

NONE

RES, C, 1/2W, 57., 150
RC105-115

RES, C, l/4H, 57.,4.7
RC I O3-R47

RES, C, 1/2r.', 32, 100
RC 105-1 rO

REs, C, 1/2i1, 57.,68
RC I 05-OóS

RES, L-A, t/4W, 17-,75
RF407-500

RES, C, 1/4r,t, toz, 4.7x
RC I 04-?47AD

REg,C, r/4w,37.,92
RC tO3-Og2

cF I /2-1 50

cF t / 4-4.7

cFl /2-100

cFt/7-68

I'rF5C-75

c947?l

cFt/4-a?

ASE

ASE

ASE

ASE

H-E

A-B

ASE

4700-25-t 500

4700-1 5-4708

4700-25- I OO0

4700-e5-680?

4741-73-OAO7

47A3-t6-47At

4700-1 5-8?09

I

I

I

I

I

I

MAvererc
MHTS LIST

TITLE
sr.tP osc, tr9JA

ASSEMBLY NO.

I I r4-OO-OO74
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REFERENCE DESIENATORS PART DESCRIPTION OR IE-ilFCR-PART-NO MFGR WAVEIEK NO. OTY

cl cl9 c20

ctl c2 c7 c8

clz c13 c14 C3 C4 C5
c9

c6

c10

ci7 clB

c21

c22

cRt cR? cR3

cR4

CRs CRó CR7 CRB

cR9

Jl J2

CAP, F. T. ,47OPF
cF 101 -1 47

CAP, FT, CER, IOOPF,2O7.
cF104-1 lO

cAF, FT, 500PF, 202?50V
cF t 04-1 50

cAP, 0, c, , .73PF
ce101-175

cAP,0-c, 2.oPF, 10X,
celol-220

CAP, F, T. , ó.8PF
cF102-R68

CAP, CER, IzOPF, lKV
cDto?-1 12

CAP, CER,27OPF, IKV
cDLA2-t27

DIODE DPOOO-O4O

DIODE De100-A21

DIODE DCOOO-OOS

DIODE DROOO-OOI

CUNN JFOOO-CIO5

FASC-4712

44?O-100PF

4420-500PF

GC-,75PF

oc-2.oPF

FASC-óB9e

éou121f,l

60u27rH

t1447980

1N82AC

BB2O5

1N4004

37JR11ó-1

A-B

AER

AER

o-c

o-c

A-B

t"tDc

MDC

H-A

0-I

APX

P-C

s-c

1510-30-0471

I 51 0-30-3 I O 1

I 5lO-30-3501

I 5lO-40-O758Ì

I 5 I O-40-OCTZO

I 5lO-30-1é89

1510-10-1 1?1

1510-lO-1271

4BO5-O2-OOOI

4SO7-O r -OOB?

4BO3-O?-0004

4SOó-O1-4004

21 10-O3-OOO?

4

3

1

I

4

1

2

2

\n/lvere<
PAHTS LIST

TITLE

st.lP usc, t't9s-1

ASSEMBLY NO.
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REFERENCE DESIONATORS PART DESCRIPTION OR IC-HFOR-PART-NO IlFCR WAVETEK NO. OTY

LOl LOz L10 Lll
LI? L3 LA

L4 L5 Ló L7 L9

ol

olo 011 02 04

03 05

OB

o9

R1 R12

RIT R2

R14 R3 R9

R4

R5 R6*

R7

TORRID, 4 TURN

CHOKE . ??HH IO7,
LAOO5-R02

RF CHOKE

TRANS 04051-090

TRANS 08O00-OO9

TRANS OAO3B-541

TRANS OAO54-580

TRANS OBOO0-O10

RES, C, I /4tt, 5v., ?2A
RC 103-3?2

RES, C, 1/4t1, 5Z' 6AK
RC 1 03-3ó8

RES, C, 1/4t , 3'4,2.2N
RC 1 03-222

RES, C, l/4H, 57., 100K
RC103-4tO

RES, C, 1/2t,', 52, 220
RC 105- 1 22

RES, C,1/4H,52,390
RC 103- I 39

LAO09-OO4-l

O8NR22K

CHOKE

2N5109

HPS3702

2N3B54A

2N5458

TD1Ol

cFl/422

cFt /4-6AA

cFL /4-2.2A

cFl /4-100K

cF | /2-220

cF t I 4-390

HYT

ASE

t,- I

9SS

HOT

€-E

t'l07

SPR

A5E

ASE

A5E

ASE

ASE

t B I O-O5-0003

I B 1 0-O3-O228

IB79-99-9999

4901-O5-iO90

4ra2-o3-7ù2A

4901 -OC-8541

4901 -O5-45S0

4902-OO-1010

4700-1 5-2?02

4700-t 5-éÈó?

4700-15-2201

4700-r 5-1 003

4700-?3-?2/00

4700-1 5-3900

5

4

I

1

?

2

I

7

1

4

MAVgfgrclrrrlElnsseruervruo.
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REFERENCE DESIGNATORS PART DESCRIPTION OR IÈ-f'IFCR-PART-NO HFCR I.'AVEIEK NO. GTY

RE

Rlo

R13

R15

R1é

R17

RIB R?6

R19

R20 R22

R21

t( 2J

RES, L-4, 1/4W, 1X.,49.9
RF404-990

RES, C, 1 t 4W, 57., 47
RC t O3-O47

REg, C, l/4td,57., tOO
RCIOS-t 10

FT]T, CBNT, 1OK
RV102-31 0

RES, C, 1 /4W, 17.,3.9V\
RC 1 03-239

RES, C, 1 /4U, 37., 7 , 514
RC 103-275

RES, C, 1/4i.', 37-,4.7^
RCtOS-247

RES, C, 1/4t,r, A7., 470
RC I 03-1 47

PAT,20V\
RP t ?4-320

RES, C, t/4tJ, 52, t5K
RC I O3-31 5

RES, C, 1/4W, 5X,,470X
RC l03-447

sPs-N-347-49.9

cF I I 4-47

cF I /4-100

30ó7P-10K

cFt/43.9K

cF r t4-7.5k

cF | / 4-4.7x

cF l /4-470

HA2eO32S-?O3f.tA

cF I /4-r 5K

ctt/4-4/ov\

IRC

A5E

ASE

BOU

A5E

ASE

ASE

ASE

A-E

ASE

A5E

474t-49-9007

4700-r 5-4709

4700-1 5- I OOO

4ólo-?o-o103

4700-l s-3901

4700:1 5-7501

4700-1 5-470 t

4700-t5-47QO

4ó10-10-7?03

4700-t 5-1 50?

4700-t 5-4703

I

I

I

I

J

I

2

1

\MAvere<
PARTS LIST

TITLE
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REFERENCE DESIGNATORS PART DEsCRlFTlÚN OR I G-I.1FGR-FART-NO I.IFGR I"IAVETEK NO. OTY

R24 R37

R25

R29 R3ó

R30

R31

R3e

R33

R34

R3E*

REg, C, t/4H, 5Y., t.?tl
RC 103-512

RES, C. 114W, 37,,2.7\
RC l03-2?7

RES, C, ll4W, 57, l0K
RC I O3-31 0

RES, C, 1/4r"', 3:z, 220
RC103-l?2

RES, C, 1/4t4, 5t, r.?
RC 103-212

RES, C, 1/4t,t, 57,, 1H
RC r03-5 I O

RES, C, 1/4H, 57.,2.21't_
RC I O3-532

RES, C, 1/4W, 52, rK
RCIO3-2rO

REs, C, f/4W, 5X,,47V\
RC 103-347

RES, C, 1/4r.r, 57,, èS
RC I O3-Oég

cFtt4-t.zî4.

cF r / 4-?.71\

cF 1 /4- 10K

cF , / 4-2pO

cF1/4-1.2K

cFl /4-1H

cFt/4-2.2H

cFt/4-tK

cF | / 4-476

cF I /4-éB

ASE

A5E

AsÉ

ASE

ASE

ASE

A5E

A5E

ASE

ASE

4700-1 5-l ?O4

4700-1 5-?701

4700-1 5- I OO2

4700-1 5-2?OO

4700-l 5-1?O1

4700-1 5-tOO4

4700-r5-2204

4700-l 5-1o01

47AO-r5-47A2

4700-1 5-6809

2

2

\MAvererc
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TITLE
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I I 14-OO-OOB5
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REFERENCE DESIENATORS PART DESCRIPTION OF IC-I.IFCR-PART-Nt] HFER I,IAVETEK NO. OTY

cl? c5 c6 c7 ca

c11 C3

c4

c13 C14

ct5 cló

cRl CRz CRs CR4 CRs

ICI IC2

01 010 011 a2 03 0E

64 05

c1 CAP, F. T. , 6. BPF
cFl02-Ró8

CAP, CER, zOOPF, lKV
cD102-120

CAP, IiYLAR, . O22HF?OOV
cPtol-322

CAP, HYLAR, zzOOPF, IAZ
cProt-222

cAP, CER, . O1l.tF, 100V
cD103-310

cAP, i4YLAR, . O47t'lF100V
cP I 03-347

CAP, F. T. ,47OPF
cF10t-r 47

CAP, TANT, IOI4F, ?5V
cE1 20-O10

DIODE DROOO-OO1

IC, rCOOO-OO5

TRANS OA054-5SO

TRANS, H/PR, 2N5458
OTY:2:49O1-O5-458O

FASC-ó892

5€A-T20

ilHFzS22

waF2D22

éEU1OsM

r.Jt"rFls47

FASC-4712

t 62D106XOO25DD2

1N4004

RC43seDN

2N5458

oBo00-o17

A-B

SPR

c-D

c-D

r.ulc

c-D

A-B

SPR

P-C

RAY

HOT

t.,-I

I 51 0-30-1 649

I 5 tO-1 0-r 201

I 510-60-O223

r 5l 0-60-0222

1510-lO-2103

I 5r0-60-2473

t 5to-30-0471

I 5tO-21-7100

4806-0 I -4004

7000-14-saoo

4901-o5-45SO

4?98-OO-OOO3

6

1

I

?

6

t

\MAvere<
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TITLE
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REFERENCE DESIGNATI]RS PART DESCRIPTION OR I E-HFCR-PART-NO IIFGR I"IAVETEK NO. OTY

a6 07

o9

Rl R21 R22

R2 R4 R9

R?5 R3

R17 R5

R6

R7

R13 R14 R15 Rté R20
R?7 RE

R10 RzS

Rt1 R12 R32

RlE R19 R24 R29 RSO

TRANS 0EOOO-OO9

TRANS OAO3S-541

REs, C, t/4tJ, 57., 10K
RC 103-31 O

POT, 20K, RF 130-320

RES, C, t/4r^1, 37',470K
RC l03-447

REs, C, 1/4t,1, 57.,4.7K
RC t03-247

RES, C, 1 /4t , 37., 20
RC 103-320

REs, C, r/4W, 57., 33K
RC I 03-333

RES, C, 1/4t"1, 52, 1OOK
RC 103-410

RES, C, 1/4W, tó7., 101,1

RC104-órO

RES, C, 1/4tú, 107., 1001,1

RC104-7tO

RES, C, 1/4H, 5'i., 47X
RC 103-347

tfPs370?

2N3B54A

cF I /4-lOK

S9PRzOK

cF 1 / 4-470K

cF ! /4-4.7K

cF | / 4-20

cF I /4-33K

cFl /4-100K

cE 1061

cBl07l

ÈF | / 4-474

r.rflT

6-E

ASE

BEK

ASE

ASE

ASE

A5E

ASE

A-B

A-B

ASE

x9o2-o3-7O2O

4901 -o3-8541

4700-t 5- I OO?

4ó10-OO-2203

4700-l 5-4703

4700-l s-4701

47(}0-1 5-2003

4700-r 5-330?

4700-15-rOO3

4700-1è-1005

4700-16-1006

4700.-t5-4702

2

I

3

3

2

2

I

I

5
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REFERÉI{iE ilESIfr[ì|AflMS PART t€gcfi{PTt{]tit {]FIÈ-I{FCR-FART-NO r.IFÉR I.'AVETEK NÙ. OTY

R23

R2ó

R31

R33

R34

R35

r€5, c, r /4ri, 57., !s*
flclo3-31s

ftES, C, 1l4l'l' 51,,28OX
RC lO3-4?E

fr€s, c, 1/49,5r,, 120K
RC1ú:l-412

R€5, C, 1/4Ùt, 10?. ?Zr,l
RC1{}4-6&!
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RCt03-418

i?ES, C, 1/4i/i r 5\ t q7 it<
RC 1 03-44 I

RES'C,I/4i"'1 ,5Z' I0K
{c103-3r0

P0l,20f
RP I 24-J20

CRYSTAL, XXOO().3J1

e{ JIt54 A

cF1/4-rJ7t

cF | / t)-56

cFt/4-l

CF1l4-1t0x

cF | /4-470r

CF 1 /4-1 0(

*A2ú0JZS-?0lraA

x3l{-00.00000tr

G-E

ASE

ASE

ASE

ASE

ASE

aliÉ

A-TJ

*-i

4e0 1-03-854 I

4700-t5-1t702

a700-15-5609

4700-15-1501

a700-15-1603

4700-15-4703

4700-15-100è

rr610-10-7201

2510-00-0311

c

I

I
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c4

có

c7

J1

L1

L3 L4

PI

P?

CAP, CER,47PF, lKV
cD104-047

cAP, CER, . O25HF, 50V
cDroS-325

cAP, CER, . OtÌtF, 100V
cD103-3tO

CAP, CER, 15PF, 1}4V
cDtol-o19

CAP, CER, ó8PF, TKV
cD104-O6S

cAP, TANT, .47t-tF, 50V
cE I 1 3-447

CONN, UGg1 1A/U
JBI09-111

cHuKE, ?. ?FtH, tor.
LAOOS-R??

cHotlE , pailH ro't
L4005-R02

CgNN, UG8BC./U
JB 1 00-€S3

CONN, TI.'INAX
J8000-0ró

ó0u2J470J

TC-S?3

ó8UrO3fr

1 oTCC-O1 5

6SU2J6BOJ

935

KC79-146

OSN?R?K

OE}NR22K

31 -202

31-?24

t'tDc

SPR

t-tDc

SPR

t'tDc

TRW

KIN

ASE

ASE

APL

APL

1 FIO-t0-3470

I 5r O-10-2P53

1 510-tO-2103

I 51 0-10-Ol 50

t 510-lo-3ago

I 510-?1-?470

21 10-O1-l Ot 3

lAlO-O3-Oe29

r Bl o-03-o?za

2110-O1-OO03

21 10-O1-?OO2
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Qt

R2

R4

oq

Ró

R8

Rto

R11

I

R7

TRANS 0BOOO-O20
STATIC SENSITIVE

TRANS OAO5l-790

RES, C, t/4t,1,57-, 150
RC103-lt5

RES, C, 1/4H, 5z,47K
RC I 03-347

REs, C, ll4w, 52, ?.7x
RC 103-?27

RES, C, r /4W, 3't, 7?K
RC I 03-322

REs, C, r/4W, 92, 1K
RC 103-?10

RES, C, t/4W, t7.,4.7t4
RC I 03-247

RES, C, 1,/4a.r, t , lBA
RC 103-318

RES, C, 1/41.r, 52,, 6A0
RC l03- t 68

RÉ5, C, 1./4t,', 37., tAO
RCt03-1tO

coNN JZOOO-OO7

40641

?N5 t 79

cFl/4-150

cF | / 4-47\

cFr/4-2.7K

cF | / 422t{

cF t / 4-tt1

cF | /4-4.71

cF I /4-tAK

cF r / 4-6g0

cF1 /4- 100

Ftx l6s4lu

RCA

RCA

A5E

A5E

AgE

ASE

A5E

ASE

ASE

A5E

ASE

490?-40-94 I 0

4901-O5-1790

4700-1 5-t 500

4700-t5-4702

4700-1 5-2701

4704-t3-2?02

4700-1 5-1O01

4700-r5-4701

4700-r 5-1AO?

4700-t F-6goo

4700-1 5-t OOO

21 lO-07-OOOI

I
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I

I

I

2
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