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WARRANTY

All Wavetek instruments are warranteed against defects in material and workmanship for a period
of one year after date of manufacture. Wavetek agrees to repair or replace any assembly or
component (except batteries) found to be defective under normal use during this period.
Transfermatic Switch assemblies, manufactured by Wavetek, are unconditionally warranteed for
the life of the instrument. Wavetek’s obligation under this warranty is fimited solely to repairing
any such instrument which, in Wavetek’s sole opinion, proves to be defective within the scope of
the warranty when returned to the factory or to an authorized service center. Transportation to
the factory or service center is to be prepaid by purchaser. Shipment should not be made without
prior authorization by Wavetek.

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

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

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

SCOPE OF THIS MANUAL

This manual provides descriptive material and instructions for the installation, operation, main-
tenance, and repair of the WAVETEK Modei 4101 Automatic Modulation Meter.
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SECTION ll

GENERAL INFORMATION

1.1 INTRODUCTION

The Wavetek Model 41071 is a compact, fully automatic
modulation meter designed to make rapid and accurate
modulation measurements when testing communications
transceivers and other similar equipment. It is capable of
comprehensive analysis of both amplitude and frequency

carrier frequency (1.5 MHz to 2.0 GHz) and level {3 mV to
1 V) with no user adjustments. The front-panel controls are
simple and self-explanatory. Selection of function, meter
range, filter, and de-emphasis is made via pushbuttons.

In addition to providing extreme ease of operation, the
compact, lightweight Model 4101 features a rechargeable

modulated signals.

Model 4101 features exceptionally wide coverage of both

1.2 SPECIFICATIONS

battery option (six hour operating time}, making it an ideal
instrument for assessing modulation performance in either
the laboratory or the field.

1.2.1 RF INPUT
Frequency Range 1.6 MHz to 2.0 GHz
input Level Range
Specified M0OmVtolV
Operational 3mVtolV
Maximum 1 Watt (7 VRMS)
Input Impedance 50 ohms
1.2.2 FM MEASUREMENT

Moduiation Frequency Range

Deviation Ranges

Accuracy at 1 kHz modulation rate

Residual FM

De-Emphasis

Moduiation Frequency Response
referenced to 1 kHz

25 Hz — 50 kHz FILTER
25 Hz — 15 kHz FILTER
300 Hz — 3 kHz

25 Hz to 50 kHz

1,3,5,10, 30, 50 & 100 kHz

Measurements of positive and negative deviation and difference can be
made

* (2% of FS +2% of reading + residual FM)

< 20 Hz for carrier frequencies up to 100 MHz. Above 100 MHz, increases
linearly with frequency (20 Hz/100 MHz)

Selectable 50, 75, 7560 usec or off. Time constant accuracy = £56%.

+.5dB in band
+.5 dB in band
-3 dB +.5 dB at band limits

1-1
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123 AM MEASUREMENT
Modulation Frequency Range

AM Ranges

Accuracy at 1 kHz modulation rate
Residual AM
1.24 SIGNAL OUTPUTS
IF Qutput
Conhector
Frequency
Level
AF Output
Connector
Level
Frequency Response
Output Impedance

Distortion

FM
AM

1.25 GENERAL
Power Requirements

Dimensions And Weight

1.26 ENVIRONMENTAL

1.3 OPTIONS

BA-1
1.4 ACCESSORIES

Furnished With Instrument

Available At Extra Cost
1-2

25 Hz to 50 kHz

10, 30, 50, and 100%
Measurements of peak, trough or difference can be made

* (2% of FS +2% of reading + residual AM)

< .6% with 15 kHz bandwidth selected

Rear-panel BNC
~ 420 kHz
100 mV into 50 ohms

Front-panel BNC
.5 VRMS at 1 kHz modulation frequency equals meter FS on any range
Controlled by selected filter (see AM and FM frequency response)

600 ohms

< 1% for 50 kHz deviation at 1 kHz modulating frequency
< 1% for 80% AM at 1 kHz modulating frequency

100, 120, 220 or 240 VAC, +5% -10%, 48 to 400 Hz, 5 VA maximum

Width 28.6 cm (11 % in)
Height 10.2 cm (4 in)
Depth 26.7 cm (10 % in)
Weight 2.7 kg (6 Ibs)

Specifications apply over the temperature range of from 15° C to 30° C
{operational from 0° C to 40° C)

Storage Temperature Range is -20° C to +65° C

Maximum relative humidity is 95% at 30° C

internal Nickel/Cadmium battery provides approximately 6 hours oper-
ating time, recharging time is ~14 hours.

Instruction Manual
Detachable Line Cord (NEMA 5-15P)
Fuse for 220/240 VAC operation

Rack Mount Kit K015
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2.1 INTRODUCTION

This section provides installation and operating instructions
for the Wavetek Model 4101. The instructions include in-
formation on mechanical installation, electrical installation,
front-and-rear-panel features, and operating procedure.

2.2 MECHANICAL INSTALLATION
2.2.1  INITIAL INSPECTION

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

2.2.2 DAMAGE CLAIMS

1f the instrument has been damaged in transit, notify the
carrier and either the nearest Wavetek area representative
or the factory in Indiana.

Retain shipping carton and packing material for the
carrier’s inspection.

The local representative or the factory will immediately
arrange for replacement or repair of your instrument with-
out waiting for damage claim settlements.

223 RACKMOUNTING

The Model 4101 may be mounted in a standard 19" rack
using the K15 Rack Mount Kit (see Figure 2-1). Table 2-1
lists the parts in the kit.

To mount the unit, fasten the mounting pieces (B) to the
bottom tray (C) using 6-32 x 3/8 screws (E). Put the
instrument on the tray with the feet in the holes. Fasten
the top tray (A).

2.3 ELECTRICAL INSTALLATION

The Model 4101 operates from supply voitages of 100,
120, 220, or 240 VAC, +5% - 10%. Nominal line voltage is
selected by a printed-circuit card in the fuseholder. To
change the voltage selection (refer to Figure 2-4):

Figure 2-1.

MmMmMmQoO ®m®>

SECTION 2
OPERATION

K015 Rack Mount Assembly

Table 2-1. K015 Rack Mount Kit

Top Tray

Rack Mount
Bottom Tray
Screw, 10-32 x 1/2
Screw, 6-32 x 3/8
Handle

Quan.

1

NN AN =

Wavetek P/N

1410-00-1130
1410-00-1110
1410-00-1120
2810-18-0208
2810-17-6106
2810-07-0001

2-1
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Figure 2-3, Rear Panel
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Line Voltage Selection

Figure 2-4.

Remove the line cord and slide the window all the way to
the left. Remove the fuse by pulling the lever. Remove the
voltage-selector card. Orient the voltage-selector card so
that the desired voltage is in the upper left and push the
card firmly into the slot. Swing the lever to the right and
check that the selected voltage is visible. Replace the fuse,
slide the window to the right, and replace the line cord.

NOTE

Check that the fuse is the proper value for the selected
voltage (see Section 2.5).

24 FRONTPANEL DESCRIPTION

(1) POWER switch applies DC power from the Power
Supply to the rest of the instrument.

(2) METER indicates modulation level {(and battery
condition if BA-1 is installed).

(3} LOCK lamp indicates that the RF input is within
allowable frequency and level ranges.

(4)  FUNCTION pushbuttons select the type of modu-
lation to be measured.

(5} RANGE pushbuttons select the METER scale to be
read.

(6) FILTER pushbuttons select the range of modulation
frequencies to be included in the measurement. The bottom
pushbutton also divides the RANGE pushbutton selection
by a factor of 10 when in FM function.

(7) DE-EMPHASIS pushbuttons select a time constant to
compensate for pre-emphasis, if any, of an FM transmitter.
(OFF shouid be selected for AM measurements.)

(8)  RF INPUT connector accepts the signal to be
measured.

(9)  AF OUTPUT connector provides access to the audio
signal (after filter and de-emphasis) from which the
measurement is made.

(10) BATTERY CHECK switch enables battery condition
to be checked if BA-1 is installed (instrument must be un-
plugged to make battery check).

25 REARPANEL DESCRIPTION
(1)  Connector for AC line cord.

(2) Voltage selector card. Voltage selected should be
visible when card is in place.

(3) Fuse. 1/10 A for 100/120 VAC; 1/16 A for 220/240
VAC.

(4) IF OUTPUT connector provides connection to 420
kHz IF signat.

26 OPERATION

Turn the POWER switch on and connect the RF source
to the RF INPUT connector. No warmup is necessary.
The LOCK lamp should light, indicating that the Model
4101 has locked on to the signal and is operating properly.
If the LOCK lamp is not on, the METER will not register.

CAUTION

The maximum safe input level is 1 W (7 VRMS). Maximum
operating input is 20 mW (1 VRMS). When testing trans-
mitters, use a power attenuator to reduce the power to the
operating range.

Select a function (AM + or -, FM + or -). The + function
measures AM peaks or positive FM deviation; the - function
measures AM troughs or negative FM deviation. If both
AM + and AM - are pressed the METER will indicate the
difference between peak and trough; if FM + and FM - are
both pressed, the difference between plus and minus
deviation will be indicated.

Select a range (10%, 30%, 50%, and 100% AM full-scale,
10 kHz, 30 kHz, 50 kHz, and 100 kHz peak FM deviation),
FM deviation ranges of 1 kHz, 3 kHz, 5 kHz, and 10 kHz
are available by pushing the FM + 10 button in the FILTER
column.

Select a modulation-frequency filter. The top button, 25
Hz to 50 kHz, gives the full range of the instrument, while
25 Hz to 15 kHz and 300 Hz to 3 kHz decrease the band-
width. To minimize the effects of noise, it is recommended
that the minimum bandwidth which does not interfere with
modulation be used.

The bottom 300 - 3K button divides the selected FM range
by 10. The ranges then become 1 kHz, 3 kHz, 5 kHz, and
10 kHz. If AM + or AM - is selected both 300 - 3K buttons
have the same effect.

2-3
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Select de-emphasis. When measuring AM, select OFF. If
an FM source has pre-emphasis, select the matching time
constant.

LOCK AND UNLOCK

The Model 4101 will automatically lock on to the highest-
level signal in its range, as long as that signal is at least 10
dB above any other. The lock circuit will track a slowly
sweeping signal.

Overmodulation or 100% AM may cause the Model 4101 to
unlock or fail to lock.

2-4

IF AND AF OUTPUTS

The IF OUTPUT connector on the rear panel brings out the
420 kHz IF signal at 100 mV level into 50 ohms. The AF
OUTPUT connector on the front panel brings out the
filtered audio signal. Full scale on the METER corresponds
to 0.5 VRMS at 1 kHz into 600 ohms.

BATTERY OPERATION

The optional battery will power the instrument for about 6
hours. Recharging requires about 14 hours. Full charge rate
occurs when the Model 4101 is plugged in but not turned
on. When the unit is turned on, the charge rate is a trickle.
Battery charge may be checked by pressing the momentary
BATTERY CHECK switch with the instrument unplugged.
The METER should read in the BATTERY arc.
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3.1 INTRODUCTION

This section presents a block diagram analysis of the
Wavetek Model 4101 to enable the reader to get an overall
view of the instrument. The circuit descriptions are refer-
enced to the block diagrams of Figures 3-1 and 3-2, and the
schematics in Section 6 of this instruction manual.

3.2 RF ASSEMBLY
3.2.1 LOCAL OSCILLATOR

The local oscillator (L.O.) is a low-noise, source-coupled
Colpitts comprised of Q63 and its associated circuitry. The
tank circuit formed by CR1, CR2, and T4 sets the L.O.
frequency between 1.85 and 3.0 MHz, with the exact
frequency being determined by the loop integrator out-
put voltage on C45. Drive amplifier Q64 through Q68
amplifies the L.O. output. Step-recovery diode CR3 and
differentiator L6 convert the amplified RF signal to a
pulse train of 250 psec pulses.

3.22 SAMPLING MIXER

The pulse train from the pulse generator instantaneously
unbalances the bridge formed by CR4 through CR6,
allowing samples of the RF input to reach buffer Q1.
The sampling mixer is very linear and is tolerant to over-
loading.

3.23 IF AMPLIFIER

The output from buffer Q1 is passed through a low-pass
filter (L2/C5/C6/C7) to remove harmonics and spurious
signals, and is applied through Q2 (AGC) to the input of
IF amplifier Q3 through Q10. The IF amplifier output is
split into two signals; one from Q9 for the frequency lock
circuit, the other from Q10 for AM/FM detection.

SECTION 3

THEORY OF OPERATION

3.24 AMDETECTOR

The |F output from Q10 is sent through a 420 kHz band-
pass filter (which can also pass all relevant modulation
sidebands) to the AM detector consisting of Q12, Q13,
and Q14. This is a very linear active mean detector. The
detector outputs appear as current sources of opposite
polarity; one from Q12 for AGC, the other from Q14 as the
AM signal. The signal from Q14 is buffered by AM buffer
Q15 and sent to the AF Assembly as detected AM.

A portion of the filtered IF is taken off prior to the AM
detector, and is amplified (by Q11} and sent to the rear-
panel IF OUTPUT connector.

325 AGC

The automatic gain control (AGC) circuit consists of an
AGC integrator and Q2, the stage preceding the IF ampli-
fier. In the AGC integrator, one of the AM detector current
sources (from Q12) is applied to C22. DC current source
Q17/Q18 provides a reference. If the |F signal level is not
correct, the DC component of the source from the AM
detector will not balance with the AGC reference current,
and C22 will either charge or discharge. The voltage on C22
is also applied to the gate of Q2, thus controlling its gain
and so the |F amplifier input level.

The voltage on C22 is also sent to the AGC comparator
formed by Q20 and Q21. This comparator determines if
the AGC voltage is within its allowable range, and produces
a detected voltage (via CR12) for use in the lock drive
circuit.

3.26 FMDETECTOR

The signal from Q13 in the AM detector is split and fed
into the FM detector (Q25 through Q29 and Q32). The

3-1
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FM detector is a highly linear pulse integrator, which
operates by generating a fixed pulse of charge for each IF
cycle and then integrating the charges.

Two outputs of opposite polarity are produced, with the
appropriate polarity selected by the FM phase switch
(triggered by the bistable circuit in the frequency lock
circuitry). The selected signal is then sent to the AF
Assembly as detected FM.

3.2.7 FREQUENCY LOCK

The limiting amplifier formed by Q41/CR24/CR25/CR26
clips the signal from Q9 in the IF amplifier to produce an
essentially constant-amplitude signal which is fed into unity
gain inverting amplifier Q42. The limiting and inverting
amplifier outputs are both fed into a phase switch circuit
(Q43/CR27/CR28) and a phase shift network (T3/C33).
The output of the phase shift network, along with one of
the inputs (via the phase switch), is applied to a phase
detector. The phase detector is balanced when its inputs are
90° out of phase, which occurs at the resonant frequency
(chosen to be 420 kHz) of the phase shift network. If the
phase detector is not balanced (i.e., the IF deviates from
420 kHz), an error signal is applied to the loop integrator
(which operates in a manner similar to the AGC integration
described in Section 3.2.5), and thus to the local oscillator
in order to correct the |F. The polarity of the error signal is
determined by the state of the phase switch, which selects
which amplifier output to apply to the phase detector
input.

The loop integrator output is applied to the local oscillator
to tune the L.O. frequency such that the IF is 420 kHz. If
the loop integrator output {L.O. control input) exceeds its
allowable range, the lock comparator (Q53/Q54/Q59)
activates a monostable circuit (Q46/Q47), which generates
a command to reset the loop integrator via integrator reset
circuit Q48/Q49/Q50/CR29/CR30. The monostable output
also triggers a bistable circuit, which reverses the polarity
of the phase switch, thus reversing the direction of the
L.O. frequency correction induced by the phase detector
via the loop integrator. In this way, lock is achieved for any
frequency within the instrument operating range, as the
L.O. will be driven by the loop integrator to a frequency
which will produce an IF of 420 kHz, and will be main-
tained (“locked”) at that frequency as long as the RF
input frequency does not change.

The bistable circuit also triggers the FM phase switch to
ensure that the sense of the detected FM is correct.

The fock detector (CR14) monitors the phase shift network
output. The detected signal from CR14, along with the
AGC comparator output from CR12, triggers the lock
driver (CR13/Q22/Q23) to turn on the front-panel LOCK
lamp.

3-2

3.3 AF AND PANEL ASSEMBLIES

For simplicity in description, the AF Assembly, the Front
Panel Assembly, and the Rear Panel Assembly will all be
covered in this section.

3.3.1  AFSIGNAL FLOW

The detected AM and FM signals from the RF Assembly are
applied to the AM switch (Q201 through Q208). The two
sections are enabled by the negative lock signal from the
RF Assembly. When AM is selected via the front-panel
FUNCTION switch, CR201 is grounded via the FUNCTION
switch, turning Q205 on. This action applies ~+12 V to
the bases of Q206 and Q207, turning Q206 on and Q207
off. Q206 thus shunts the detected FM to ground, while
Q207 keeps FET switch Q208 turned off. Q201 is also
turned off by the ~ 12 V signal applied through CR202.
This allows the normal negative biasing on the bases of
Q202 and Q203 to turn them off and on, respectively, thus
turning on FET switch Q204 to send the detected AM to
the 60 kHz filter/amplifier.

When FM is selected, a positive voltage is applied through
CR203 to turn off Q205. This allows Q201 to turn on,
which then turns Q202 on {shunting the detected AM to
ground) and Q203 off (turning off FET switch Q204).
Since Q205 is turned off, Q206 is turned off and Q207
is turned on. FET switch Q208 is thus turned on (by
Q207) to send the detected FM to the 60 kHz filter/
amplifier.

Q209 through Q212 comprise the 60 kHz filter/amplifier.
This is an active three-pole filter with a gain of 5. The filter
output is then either connected directly to the gain
switched amplifier or switched (via Q213 activated by the
bottom FILTER pushbutton) through a X10 amplifier
and 3.5 kHz filter (Q214/Q215), before being sent to the
gain switched amplifier.

The gain switched amplifier is a shunt-feedback type,
comprised of Q221 through Q228. RANGE switch S401
controls the gain by activating Q221, Q223, Q225, and
Q227, thus switching in the appropriate shunt-feedback
values. The overall gain of the amplifier when the 100
RANGE pushbutton is depressed is 1.

The gain switched amplifier is followed by a 15 kHz filter
(Q229/Q230/Q231) which is disabled via Q227/Q228
when the 25 - 50k RANGE pushbutton is depressed. This
filter is followed by a 25 Hz high-pass filter (C222/C223/
R277/R278), and a 60 kHz low-pass filter {C224/C225/
Q232/Q0233/R278/R279).

The AF signal is then sent to a 300 Hz to 3 kHz bandpass
filter (IC401 and associated components) which is switched
in or out of the circuit by the FILTER pushbutton switches.
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From there, the signal is sent to the DE-EMPHASIS push-
button switches for application of the appropriate time
constant. A sample of the de-emphasized signal is sent to
the AF OUTPUT connector.

Finally the processed signal is sent to the peak (Q234
through Q237) and trough (Q238 through Q24 1) detectors.
These are opposite polarity detectors, with the peak and
trough values of the AF signal detected and stored as
voltages on C227/Q237 and C228/Q238, respectively.
These voltages are then applied through the FUNCTION
switch to the meter drive circuit (CR403 through CR406)
for indication on the front-panel METER.

3.3.2 POWER SUPPLY

The rear-panel transformer supplies ~ 15 VAC to diode
bridge CR301. The unregulated rectified outputs from
CR301 are then applied through the POWER switch to
Zener diode CR304. FET Q301 functions as a voitage-
variable resistor to maintain a constant current through
CR304. The +6.25 V level at CR304 is fed into a non-

inverting operational amplifier (formed by IC300A and
Q302) with a gain of ~ 1.9, thus producing a regulated
output of +12 V. R308 and CR305 assist during power-up
to get the regulator functioning.

The -12 V regulated voltage is produced in a similar
manner, except that the input to the inverting operational
amplifier (1C3008/Q303) is the +12 V regulated voltage,
and the operational amplifier itself has a gain of 1.

When the BA-1 Battery Option is installed, the battery
output is used as the unregulated voltage. When the instru-
ment is plugged in, the battery is charged through DS1
and DS2, CR302 and CR303 providing protection.

When the momentary BATTERY TEST switch is pushed,
the unregulated voltage lines are applied to the METER to
provide an indication of battery strength. The instrument
must be unplugged to obtain an accurate battery reading.
If the instrument is not unplugged, the rectified AC will
peg the METER.

DETECTED GAIN SWITCHED
AM AMP
AM 60 KHz , I 60 KH
SWITCH FILTER/ T PRTER
— AMP n
DETECTED T |
FM X |
3.5 KHz
| | FILTER
) 1
| |
| |
i [ .
| |
FILTER .
1 [ .
! ' 1 RANGE
! R I
I [ Al b e e e e |
b e 11
! [
| 1
| i
: ) 300 Hz -~ DE-EMPHASIS PEAK FUNCTION
3 KHz DETECTOR K
| FLTER 1 —1
] = ‘
! I e—- METER
| [ DRIVE
X TROUGH 1
75 psec -~
! DETECTOR [p— —-——J
| | o]
| =
g S diav a2v
AF OUTPUT BA;;I(':E;z v
2| _opTioNaL

Figure 3-1.

POWER

SUPPLY

I___—l-——-—'15 VAC FROM
RP. XFMR

AF Assembly Block Diagram
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4.1 INTRODUCTION

This section provides information for calibrating, trouble-
shooting, and servicing the Model 4101 Automatic Modu-
lation Meter.

4.2 SERVICE INFORMATION
421 DISASSEMBLY
CABINET REMOVAL

Turn the instrument upside down. Remove four screws
from the bottom and lift off the lower half of the cabinet.
Lift the chassis out of the upper cabinet half.

ASSEMBLY REMOVAL

There are two main assemblies in the Model 4101, stacked
between the chassis side rails., The AF {upper) Assembly
contains the audio-frequency section, the peak/trough
detector, and the power supply. The RF (lower) Assembly
contains the RF/IF section and the AM and FM detectors
(demodulators).

To remove an assembly, turn the chassis so that the assem-
bly to be removed is on top. Remove the four screws
holding the cover and remove the cover. Disconnect any
plug-in cables and harnesses, being careful not to bend the
pins on the connectors. Remove the four screws holding
the assembly to the side rails and lift out the assembly. The
printed-circuit board can be removed from the assembly
frame by removing four screws, but this should not be
necessary unless components are to be replaced.

FRONT-PANEL PC BOARD REMOVAL

Remove the AF and RF assemblies and unsolder the
METER leads. Turn the chassis upside down and unsolder
the lead from the AF OUTPUT connector. Remove the
four screws hoiding the PC board to the front panel.

SECTION 4
MAINTENANCE

NOTE

Removing the nuts connecting the front panel to the chassis
rails is not recommended due to the risk of damage to the
studs, which are integral parts of the front panel.

Each assembly is reinstalied by reversing the removal
procedure.

422 CAL!BRATION/SERVICE CONFIGURATION

Remove the chassis from the cabinet and remove the RF
and AF Assembly covers. Remove the RF Assembly and
invert it. Place the assembly on the right side of the chassis
with the components up and the DIP connector toward the
front. Using two of the assembly mounting screws, fasten
the RF Assembly to the right side rail so that it projects to
the right side of the chassis. Reconnect the ribbon harness
and the two coaxial cables to the assembly.

This configuration preserves both electrical and mechanical
integrity, while allowing access to all components and
adjustments.

4.3 PERFORMANCE TEST

The only performance testing necessary or meaningful for
the Model 4101 is a measurement of a known modulated
signal.

To conduct a test, connect the Model 4101 and a digital
modulation meter to an RF source using a ‘‘tee’’ connector
(refer to Table 4-1). Set the RF source controls for the
desired modulation and read the modulation directly on the
digital modulation meter. Then read the modulation on the
Model 4101. It should agree with the digital modulation
meter within accuracy specifications (refer to Section 1.2).

As many points as desired within the range of the Model
4101 may be tested. If the Model 4101 readings are not
within accuracy specifications, perform the calibration
procedure in Section 4.4,
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TABLE 4-1. RECOMMENDED TEST EQUIPMENT

EQUIPMENT

RF Source

CRITICAL SPECIFICATION

Frequency range compatible with Model 4101;

RECOMMENDED

Wavetek 3010

90% AM; 100 kHz FM deviation

Digital Voltmeter 4% digit

Oscilloscope DC coupled
Function Generator
Audio Source

Frequency Counter

Digital Modulation Meter

1.5 to 4 MHz (continuous control)
1 kHz, low distortion
To 1 MHz; resolution 100 Hz

Accuracy * (1% + 1 digit);

Fluke 8012A

Wavetek 1901C

Wavetek 182A

Wavetek 182A

HP 5381A

HP 8901A

Frequency range compatible with Model 4101

4.4 CALIBRATION

The following procedure assumes that the unit is working
normally. If it is not, see Section 4.4, Troubleshooting.
Table 4-1 lists recommended test equipment.

441 RF ASSEMBLY CALIBRATION

Set all adjustments shown in Figure 4-1 except R114 to
mid-range. Set R114 fully ccw, then turn cw ~ 15°.
Connect the function generator to the oscilloscope vertical
input and set the oscilloscope vertical sensitivity to 0.1
V/division. Adjust the function generator for 0.3 Vpp at
~ 1.3 MHz output.

IF OUTPUT FREQUENCY

Connect the function generator to the Model 4101 RF
INPUT connector. Set the oscilloscope sensitivity to 5 V/
division. Connect the oscilloscope vertical input to TP5
(VCO voltage) and the frequency counter to the rear-panel
IF OUTPUT connector.

Increase the function generator frequency slowly. The TP5
voltage measured by the oscilloscope will decrease for a
while. When it starts to increase, back the frequency off to
the low-voltage point (approximately 2.3 MHz). Disconnect
the oscilloscope and record the IF output frequency.
Reconnect the oscilloscope and increase the function
generator frequency. The voltage at TP5 will increase, then
decrease. Set the frequency to the next low-voltage point
(approximately 3.2 MHz). Disconnect the oscilloscope, and
record the |F output frequency. Add the two recorded
frequencies and divide by 2. Adjust R110 to set the IF
output to this frequency {approximately 420 kHz).

4-2

Set the function generator frequency to 2 MHz and re-
connect the oscilloscope to TP5. Increase the function
generator frequency until the DC voltage reaches a peak
(2 to 3 MHz). Disconnect the oscilloscope and record the
IF output frequency. Reconnect the oscilloscope and
increase the frequency until the voltage reaches a second
peak (approximately 3.2 MHz). Disconnect the oscilloscope
and record the |F output frequency. Add the two recorded
frequencies and divide by 2. Adjust R109 to set the IF
output to this frequency. Since R110 and R109 interact,
repeat the above procedure until the |F output frequency is
between 400 and 440 kHz, with a maximum of 1 kHz
difference between the two peak-voltage frequencies and
1 kHz between the two low-voltage frequencies, and a
maximum of 10 kHz between averages of the peak-voltage
frequencies and the low-voltage frequencies.

Connect the oscilloscope to TP1, the AGC voltage. Connect
the RF source to the Model 4101 RF INPUT connector.
Set the RF source frequency to 3 MHz and the output level
to .003 VRMS. Reduce the RF source output level until
the front-panel LOCK lamp goes out. This should occur at
a level between 1 and 2 mVRMS. Increase the level slowly
until the voltage on the oscilloscope begins to rise and the
LOCK lamp comes on. Adjust R114 until the LOCK lamp
goes out, then back it off until the lamp just comes on.
Set the frequency to 1.5 MHz. The LOCK lamp should
remain on. Set the frequency to 3 MHz. Increase the output
level to +13 dBm. The LOCK lamp should remain on.

Set the modulation frequency to 1 kHz, the mode to FM,
and the deviation to 100 kHz. Connect the oscilloscope to
the front-panel AF output. Set the oscilloscope vertical sen-
sitivity to 0.1 V/division. Set the Madel 4101 to measure
AM 10%, and adjust R113, T2, and T3 for minimun voltage
on the oscilloscope.
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442 AF ASSEMBLY
NOTE

It is assumed that the RF Assembly has been previously
calibrated. Refer to Figure 4-2 for AF Assembly adjustment
locations.

With the Model 4101 turned off, adjust the screw on the
meter face to mechanically zero the needle. Set the Meter
Balance adjustment, R282, to mid-range. Set the 10 kHz
Lo Range adjustment, R237, fully cw, then ccw 1/8 turn.

Select FM-, 100 kHz range, 25 Hz - 15 kHz filter, and de-
emphasis OFF via the front-panel pushbuttons. Connect
the' RF source and digital modulation meter to the Model
4101 RF INPUT connector using a “‘tee’” connector and
turn the Model 4101 POWER switch on. Set the RF source
modulation frequency to 1 kHz and adjust the deviation
of the RF source for a full-scale reading on the METER.
Connect the digital voltmeter to TP1 and adjust R292 for
a reading of 5.0 VDC. Depress the FM+ FUNCTION
pushbutton. Adjust the deviation of the RF source for
a full-scale reading on the METER. Connect the DVM to
TP2 and adjust R288 for a reading of 5.0 VDC.

Set the digital modulation meter to read -peak and the
deviation of the RF source to 100 kHz. Adjust R112 in
the RF Assembly for a full-scale reading on the METER.
Set the Model 4101 and the digital modulation meter to
read -peak. Without changing the deviation of the FM
source, adjust the Meter Balance adjustment, R282, to
make the Model 4101 reading equal to the digital modu-
lation meter reading. Repeat the above procedure until the
Model 4101 readings agree with the digital modulation
meter readings for both + and - peaks.

Set the Model 4101 and the digital modulation meter for
FM+, 25 - 15 kHz filter, 10 kHz range, and no de-emphasis.
(This is the normal 10 kHz range.) Set the deviation of the
RF source for a reading of 10 kHz on the digital modu-
lation meter and set R246 for a full-scale reading on the
Model 4101 METER. Depress the Model 4101 100 kHz
RANGE pushbutton and the FM RANGE + 10 pushbutton.
{This is the expanded 10 kHz range.) Switch in a 300 - 3
kHz filter on the digital modulation meter. Adjust R237
until the Model 4101 reading agrees with the digital modu-
lation meter reading. Set both meters to read FM+, 25 -
15K filter, 100 kHz range, and no de-emphasis, and check
that the Model 4101 reading matches the digital modu-
lation meter reading. If it does not, repeat the above pro-
cedure until it does.

Set the Model 4101 and the digital modulation meter to
read 25 - 156 kHz filter, FM + 30 kHz, and no de-emphasis.
Set the deviation of the RF source for a reading of 30 kHz

on the digital modulation meter and adjust R253 for a full-
scale reading on the Model 4101 METER. Set the Model
4101 to the 50 kHz range. Set the RF source for 50 kHz
deviation on the digital modulation meter and adjust R160
for a full-scale reading on the Model 4101 METER. Set
both meters to read AM+, 25 - 15 kHz filter, 100% range,
and no de-emphasis. Set the RF source for 90% AM on
the digital modulation meter and adjust R111 in the RF
Assembly for a reading of 90% on the Model 4101 METER.

45 TROUBLESHOOTING

Effective troubleshooting requires a thorough under-
standing of the block diagrams and circuit description
located in Section 3 of this manual; then the Calibration
Procedures in Section 4 will aid in localizing the trouble
symptom to a particular assembly. Once this has been
accomplished, the assembly or board can be replaced,
or repaired with aid of the proper schematic and parts
layout diagram. In general, it is preferable to replace a
defective assembly or PC board.

Equipment troubles are frequently due simply to improper
control settings; therefore, before engaging in a trouble-
shooting procedure, be sure front-panel controls are set in
proper operating position. Refer to the operating instruc-
tions in Section 2 of this manual for a complete expla-
nation of each control’'s function along with typical
operating instructions.

After verifying that the trouble is not improper setting of
the controls or test setup, make a thorough visual inspec-
tion of the instrument for such obvious defects as loose or
missing screws, broken wires, defective sockets, loose
harnesses, and burned or broken components.

If a problem is not visually detected, check for proper
Power Supply voltages. If these are correct, proceed to
troubleshoot through the circuitry starting at a known
proper signal (the input signal) and proceeding through
the circuitry a step at a time until the problem is located.

This whole procedure can be considerably shortened by
first isolating the suspected fault into as small a section
as possible before starting the step by step probing of
elements. For instance, if the AF output of the unit seems
to be operating properly but the METER isn’t reading
correctly, the problem must lie between the two in either
the detector portion of the AF Assembly, the connection
between the Front Panel Board and the AF Assembly, or
in the METER itself. Thus, this amount of thought has
probably eliminated 95% of the circuitry in the unit.

After localizing the problem, voltage and resistance checks
will help locate the defective component.
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R113
AM 10% ADJ.@
@ RIN

T2
D | AM ADJ.

AM 90% ADJ

R112
@ FM ADJ.

R110
IF LEVEL ADJ.

® B
. IF FREQ. ADJ

R114

LOCK LEVEL
ADJ.

T3
2 AM ADJ.
T4
L.0. ADJ.| ©
Figure 4-1. RF Assy Controls
R 288
: DETECTOR +
R260 - ADJ.
@ 50K ADJ.

R 246
@lOK ADJ.

R253
® 30K ADJ.

R237
@101( +10 ADJ.

R292
@DETECTOR -

ADJ.

R 282
METER BAL.

4-4

Figure 4-2. AF Assy Controls
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5.1 INTRODUCTION

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

SECTION 5

REPLACEABLE PARTS

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.

5.2 MANUFACTURERS CODE

The following code is used on the parts lists to identify the manufacturer.

PARTS LIST

1010-00-0186
1111-00-0111
1118-00-0057
1118-00-0058
1218-00-1120
1118-00-0060
1219-00-0215
1118-00-0059
1218-00-1130

ASSEMBLY

4101
CABINET

RF ASSY

AF ASSY

AF PC ASSY
R.P. ASSY
XFMR ASSY
F.P. ASSY
F.P. PC ASSY

5-1
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REFERENCE DESIGNATORS FART UESCRIFTION ORLG~MEGR~FART~ND MEGR WAVETEK NO. Qry

741 KE ASSY 4101 1118-00-00%57 W1 1118-00-0057 1,000

782 AF AGSY, 4101 1118-00-0058 W 1118-00-0058 1,000

203 FF ASHY,4101 1116-00-00%9 W1 1118-00-00%59 1,000

704 RE ASSY 4101 1118-00-0060 W-1 1118-00-0060 1,000

A% CARINET, 4101 1111-00-0111 W-1 111L-00-0111 1.000
TITLE ASSEMBLY NO. REV

WAVETEK MOI METER, 4101 1010-00-0184

PARTS LIST FAGED 1

REFERENCE DESIGNATORS PART LESCRIFTION A ORLG=MFGR-FART-NO HEGR WAVETEK NO, aryY

F1-220 FUSE, 1716 A, TN MBL 1/16 RUS 2410~05-1012 1,000

P18 DIF JUMFER,14 FIN £AL4-0023 CW/AL | 4011-60-0010 14000
TITLE ASSEMBLY NO. REV

WAVETEK CARINET, 4101 1111-00-0111,

PARTS LIST FAGES 1

REFERENCE DESIGNATORS FART DES ORTG-MF GR-FART-NO ME GR WAVETEK NO. ary

1 PC BOARD ASSY PCHRS-302 SAYR 3010-51-0001 14000
TITLE ASSEMBLY NO. REV

WAVETEK
PARTS LIST

RF AGEY, 4101

1118000057

AL
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REFEFRENGE NESIGNATORS

FPART DESCRIFTION

ORIG-MFGR-FART N

MEGR

WAVETEK NO.

QTY

ZAl

AF FC ABSY, 4101

1218-00-1120

1218-00-1120

1.000

TITLE

WAVETEK A
PARTS LIST

ASEY 4101

ASSEMBLY NO.
1118000068

FAGES 1

REV
[}

FART 1t

OR1G-MF G

MF IR

ary

C201 €202

CRO3 €210

G211 C220

G224

C2aL7

G214

C2e

G206

€207

G209
0304

Caxo

G231

€21

ooy

G213

G214

CEART CR2YCBOF

C301 C302

CR200 CRIOL
CR204 CR20%
CR208 CR20S

CR301

CR30Z CR303

CAFyFILM, 2500, . 047UF

CAF,CERy GXy470FF
CAFy CERy 57y 330PF
CAFy MON GOV 1OOFF
COFy BLEC, IRV, O LUF

Caky TANT « 2%V, 1OUF

CAFy MON, 50V 33FF
CAFy TONT , LGV, 47UF
CaFy BLEC, LKV 2OFF
CaFy TANT » 30, LUF

Cary ELEC, 30UV 470UF

DIONE ; STGNAL

WLOBE BRIOGE

BIONE , RECT, 400V

818347204

CELGCA7LILGECA

C3LECAIZNI2GEEHCA

RADO-10L.0A

HGA-G10

TRLERLOSMO2GAS

RAGO-330.)0

T368CA7601LEAG

T368A10NHOIEAL

CAEA7O-35Y

1N4148

F 350

1N4QO4

RET

UNCHR

UNCAR

MURGA

SR

UNCAR

MURGE

LUNCAR

MG

UMCAR

CAFAR

1810-60-9473

151012

1510-11-8101
1510101103

1510244100

1510116330

1510245470

1E10-24-6471

4807-01-0%14

48046020000

4806014004

4000

H.000

3,000

U000

1000

72000

3,000

1,000

24000

3,000

24000

L1000

1.000

24000

TITLE

WAVETEK bF G

PARTS LIST

AGGY 4101

ASSEMBLY NO
121800~

FaGES L

REV
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REF

RENCE DESTGNATORS

FART i

ORIG~MFGR~F AN T-NO

MFGR

WAVETER NO.

Qary

CR304
CR3OE CR3064
0L nee

1C300
0L

Jo2

A04 0%

FoO3

Q201 Q202 Q205 Q207 Q211
Q213 Q214 Q219 Q220 Q221
Q222 Q223 Q224 Q225 Q226

Q227 Q229 Q230 Q232 Q234

Q235 Q236 Q237

Q202 Q206 Q209 Q210 Q212
Q215 Q217 Q218 Q228 Q231

Q233 Q238 Q239 Q240 Q241

DIODE y ZENEF , 6V

DIONE , ZE

LAMF Yy T-1 3/4, BL-~FIN

nuaL. OF AMFy RAYTHE ON
TE000-027

TG SKTSFOy 14 FIN
MCOOO-07

IC 8KT. 14 PIN
MCOOO-074

XGTOR y FNF

XGTORy NFN

ING2S

HW12E

7360

R

SIEM

MG

YL

INR-FAY RAY

CY31402 1

nILB-1

MEOOO~

SF 108 HBURND

07 W1

2112070016 W1

BC2

SGE-M

480101 -082%

4801020003

2410-02-0009

FO00~A5-560 1

2=00-0011

2112000012

2112070015

21

=07-001é

49072

4902001820

1.000

24000

24000

1000

1000

1,000

2000

1.000

23.000

15,000

WAVETEK
PARTS LIST

TITLE

AF

P

AGBEY 4101

ASSEMBLY NO.
1218-00~-1120

REV

REFERENCE O STONATORS

FART T

CREFTLON

OR1G-M

FGR-FART-NO ME G

WAVETEK NO .

QTY

Q204 U208 Qe
(301
Q302
mﬁ03

K201

RELY

[ 4 K262

R204 K210
1ty oy

JOR RL07 R34 K242 R249

R4t B2

R205 R206 R213 R214 R229

R243 R244 R250 R251 R257

R258 R263

R208 R209

R221 R240 R265

R274% R285 R287 R289 R293

R295

Helb)

2 Re24

K217 K22

w277

FET
TRANGTHETOR

TRANG QROQO-022

TRANS QHOO0-(

3

RES My 1/8Wy 17, 8, 25K

REG, Ce 1AW, G2 47K

RES, 0y 1/ 4W 53, LOK

HEG e Uy 1L/ 4y Us 6K

RES, Oy 17400 5

RESG,Cy 1/74UW, 52, 180K

RESy Gy LA4W X 1OOK

REGy Oy 174Uy 5%, 390K

g

ENAZOB

MUK 242

PAF K-

CFA/4-

CHFLA4

CFL /g

CFLA42

CFl/4-

CFLA 4

CFLS 4

NAT

MOT

MO

& 20K AGE

47N AHE

10K AGE

e b [R3e1i

SR [ERo1E

180K AGE

100K AHE

FYOK AGE

4902018970

4901043030

490200

AGQ2-00-

47010388251

47001854702

47 00-

~1002

A4700-15-5601%

4700181803

4700

1003

4700183903

3000

1000

1000

1.000

4,000

7+000

B.000

12000

11000

2,000

7000

F.000

WAVETEK
PARTS LIST

TITLE

aF

[

AGHY 4101

ASSEMBLY NO.
1218-00-1120

REV
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TGNATORS

FART DESC

TPTION

ORIG-MFGR-FART~NO MFGR

WAVETEK NO.

Qry

R226

R27%

K228

K230

RAP0 K291 K294

R241

R247

K248

R260 R282

6 R2B3F R284 R286

RES s Cy 1/ AWy %%y 15K
RES,Cy1/74W, 57,4, 7K
RES,yCyl/74W, 5%y 1M

RESy LAy L/A4W, 1%, 681
RF416-810

RESyMF ¢ L/78W, 0%, 3%, 32K
RES s MF ¢ L/78W 1%, LOOK

RESyMFy1/78W, 13, 274K

RESyMFy 1/8W s 13, 1OK
RES,MFy 1L/78W, 17, 1K
FOT 500

RES o MFy 1/8Wy 17,054 62K

RES,Cy1/74W, 5%, 1K

RESyCy L/4W 87y 390

RES,yCy 174U,y 820

CFL/4-15K ASE

CF1/4-4,7K ABE

CF1/4-1M AGE

AR 274K AGE

K1OK AGE

MFSERK- 1K AsE

PLER-500 BER

MF

SEHK-U 62K ABE

CF1/74-1KR AGE

CFL/4-390 AGE

CF1/4-820 AGE

A700-1%-1502

4700154701

4700~-1%-1004

4741 -568-1008

470103332

4703031003

4701-03-2743
4701-03-1002
4701 -03-1001
461001 ~8501

47010354621

4700~

1001

4700153900

4700158200

1:000
24000
2,000

1,000

1,000
1000
2,000
2000
2,000
. 000

8,000

1,000

1000

1000

WAVETEK
PARTS LIST

TITLE
AF P

AGSY 4101

ASSEMBLY NO.
1218-00~1120

FAGE: 4

REV

REFERENCE DESTGNATORS

FART DESCREIFTION

ORTG-MFGR-FART~NO MFGR

WAVETEK NG .

qry

R200
Ri6d

R2467

F2468 R2&EY K270

P RR273

R27%

H281

R28E K292

REGD RION

K304

B304 K307

RESG, Gy L74W, 8%, 100

REGy ME o L /8Wy 1%, 249K

2 Cw /7AWy 00, 30 3K

RES s MF o 1 78W, 17

RESy MF o LA8W 127,68, 1K

REGCp L/4W 52, 120K

By My 1/8Wy 17, 15K

Gy MFy LW 1, 182K

RESyCp L/74W, 5% 1. 8K

POy ER

RES,yCo L /74W, 5%, 1. 5K

CFLZ4-100 AGE

M

K2 49K AGE

CF1L/4~3,3K AGE

MFSEK-33 . 2K AGE

K-&8,. LK ASE

CFL/ 41 20K AGE

RXOO0-00% W1

4700-15-1000

47001

4701~

A47QL 086312

4700118

470103~

A704 0818322

4700151801

4610013502

4700~ G501
A4701L-03-9091

A789 000004

1,000

1009

1000

3.000

20000

1000

1,000

1,000

1000

2,000

24000

1000

1000

WAVETEK
PARTS LIST

TITLE
AL

ABHY 4101

ASSEMBLY NO.
1218001320

REV
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REFERENCE DESTGNATORS

PART DESCRIFTION

ORIG-MF BR-FART-N(

MFGR

WAVETER NO.

Qry

Fol

FO7

Wo2

2601

FUSE, 1710 A, TN

ZLINE CORD

CABLE A&8Y, 19 IN

XFMR AGHY

ML 1710

6.1

WXAL01 W2

1219000215

BUS

CeM

b~ 1

W-1

2410-05-1013

2410050017

7-80-00%6

1219-00~0215

1,000

1.000

1.000

1,000

TIT

WAVETEK i
PARTS LIST

LE
AEEY 4101

ASSEMBLY NO.
1118-00-0060

FaGES L

REV

REFERENCE UESTGNATORS

FART NESCRIFTION

ORLG-HMF G~ F AR T-NO

MFGR

WAVETERK NG .

Qry

JO4

rot

TERM, MINT-FUMCO0O-092

HELE M)
MCOOO-12

LATEH ¢ 4-F LN

XEMRy P

47217

HEOZY 03RS

H610-00-004%0

=001

= 100006

B6E3 0000045

4,000

1000

1000

WAVETEK w
PARTS LIST

TITLE

MR AH85Y

ASSEMBLY NO.
1219-00-0215

FAGE S 1

REV

ENESTGNATORS

FART DS

CRIFTION

ORTG-MFGR-FART-NO

MFGR

WAVETER NO .

ary

CRA40L CRA02

HH 1

4401

M401

POz

K413 Ral4

H40%

406

WO

ZAl

LEG, REDyRECT
HARNE GGy 4101
CONN BNC—F 4 70, PANEL

ME”
W/

Ry 83T, 200 Uy
GLALE FPER B/

OFF JUMFER, 14 FIN
RESG, MF 1 /78W, 1%, 100K

G
STOC

w TOGGLE
Q04

SWITCH, DEDT MOM

CARLE Af

y L2IN

FFPC asGY 4101

HLMF 0301

WY4101

KC79-1467

2410060011

CALE-O0E0

MFSGR- 100K

F2OIPANYZ0

PROBPINTIA

~BLK OXT0E

WX41L01 W1

1218~00-1130

Hee

KIN

W= 1

G/l

ABE

A4810-02-0009
1219000213
2110011009

2410060011

HOL L 40~

00l

4701-03-1003

D106-00-0012

H10Y-00-0004

FB0-005%

218001130

2,000

1,000

1.000

L0000

1000

24000

1000

1000

1,000

1000

WAVETEK b
PARTS LIST

TITLE

AGEY , 4101

ASSEMBLY NO.
11218000059

FAGE S L

REV
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REFERENCE U

GNATORS

FART DE

CRIFTION

G- HF GR-FART ~NO

MFGR

WAVETER M.

Qry

C401 C402 (403
G404

G405 C408

£Aa06

(407

G409

CR1 CR2 CR3 CR4

LG40 1C402

K401

K402

R40%

R404 RA0% K406
K407

RAOE R409

K410

CAOFyFLLM,e 022 UF
CAFFTILM,y . 038 UF

COFy CERy Sy « 047MF

CAF,FILM, . 0033 UF
CAbFILMy + 0047 UF

CAF,CER, 100U, 2700 FF

DIOLE , STENAL

nuak. OF  AME, RAYTHEGN

RESyMFy 1/78W L%, 17 4K
RESy My L/78W 1% 6. 81K
REGyMF, 1/78W, 1%, 118K
REGyMF 1 /78Wy 1%y 4. 02K
RESGy MF » L/78W, 1%, 15K
RESyMF » L/78W, 17, 25, 8K

REG,Cy L AW By 1 OM

22HP183YIWNE

32102

REAGGENR-RAY

METGHK-17, 4K

CFA1/74-1 .51

160 022-K~4000

CEADCATIILEHCA
160~ 0033K 10000

160-, 047KLZ00

1N4148

MFUGK~6 81K

118K

Crdh e Q2K

R RT

C- 1% 8K

SFR
UHCAR
FLEGY
1. 88Y
LNCAR
T-1

Ry

ABE
ASE
ASE

AGE

1H10-&61-7

LELO-461-7183

1510-12-46473

1E10-61-7332

1GLO-61L-P47 2

15101

4807010914

7000455801

4701051742

4701036811

4701-03~-1183

4701 -03-4021

4701 -03-1502

4701081582

470015

1504

A.000

1,000

2.000

1,000

1000

1,000

4,000

2.000

14000

1,000

1+000

3000

1.000

2.000

1+000

WAVETEK
PARTS LIST

TITLE
Fi* FC

AGBEY 4101

ASSEMBLY NO.

1218-00-1130

REV
]

RETERENCE DESTONATORS

FART 1

QRTG-

B ART-NO

MF R

Gy

Rall
R412

G401 5402 S403 5404

RES,yCp 1 /AW Dy 1 BK
REG,Co 174 5%, 820

SWITCH, FR, 4-8Ta

CFL/74-1 8K
CF1/74-820

KA40451LAALEBZ0AME204(0

ASE

ASE

4700-15-1801

4700

200

0-00-0(

1.000

1000

4,000

WAVETEK
PARTS LIST

TITLE

FROFPC ASEY 4101

ASSEMBLY NO.
1218-00~1130

FaGEs 2

REV
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46 |NUT HEX B-32 2810-14-6100] 2
45 | B.INT, LOWASHER 2810-24-6000] 2
44 |SCREW 8-32X5/16 2810-17-6105] 2
43 [SCREW 6-32X1/8 2810-17-6102] 1
42 [GROUND LUG *6 2112 - 03-0009] 1
41 |REAR PANEL 1410-60-1990] 1
40 |SCREW 4-40x3/168H| 2810-17-6107 | 4
39 [GROMMET RUB | IN | 2810-10-0036| 2
38 |RF MODULE BOX 1410-60-2190 | |
37 |MODULE LD 1410-60-2180 | !
36 |SCREW 8-32X2 D-B | 2810-40-8132 | 4
35 |SCREW ¢-32X3/16 2810-17-6103 | 12
34 [SCREW 4-40X3/16 2810-17~4103 | |
33 |[NUT-6 32X1/4 2810-14-6100] 4
32 [SCREW 6x20 THD cUT[ 2810-23-0013] &
31 |8 INST. BAIL W/FEET | 2810-08-0007| |
30 |LEFT MODULE BRKT.| 1410-60-2000] |
29 |RGHT. MODULE BRKT.| 1410-30-2040/ |
28 |BOTTOM COVER 1410-00-8160] |
27 | TOP CASE 1410-00-6140 | |
26 |BUTTON 750 5110-05-0014 | |
25 |BUTTON 75 5110-04-0013 | 1
24 |BUTTON OFF 5110-04-0012 | |
23 |BUTTON 300 3K 5110-04-0011 | 2
22 [BUTTON 25 15K 5110-04-0010 | 1
2] |BUTTON 25 50K 5110-04-0009 | |
20 |BUTTON 10 5110-04-0008 | !
19 [BUTTON 30 5110-04-0007 | 1
18 [BUTTON S0 5110-04-0006 | 2
17 |BUTTON 100 5110-04-0005 | |
16 |BUTTON - 5110-04-0004 | 2
i5 |BUTTON + 5110-04-0003 | 2
|4 |CLOVERLEAF FTE-12 | 2112-18-0001 | 4
13 |SCREW 4-40X1/4 BH | 2810-17-4104 | 4
12 |WASHER FIBRE,G¢ | 2810-28-0045 | 8
11 | SPACER 2810-02-4113 | 4
10 [swiTcH DPDT MOM. | 5109- 00-0009 | |
9 |SWITCH TOGGLE 5106-00-0012 | |
8 |PowER SWITCH BRKT] 1410-01-2110 | 1
7 |METER 2410-06-0011 | |
6 |METER BRACKET 1410-30-2420 | |
5 | GROMMET 2810-10-0002 | |
4 |GROMMET 178 X 11716 | 2810~ 10-001G | |
3 |CONN,BNC 2110-01-1007 | 2
2 |CONN, BNC 2110-01-1009 | |
) |FRONT PANEL 1410 -60-1980 | |
|TEM| DESCRIPTION PART NUMBER | ..
REVISIONS REVISIONS
ECN'S | BY | | ECN'S | BY WAViEK

F A MODEL 4107

G 8 CHANICAL

H C QIAW'N B8Y DATE NUMBER
D Lt T4

! C = DD-62
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SECTION 6
SCHEMATICS

6.1 INTRODUCTION matics. Additional notes pertaining to specific schematics
are included on each schematic if required.

This section contains all schematics for the instrument.
Unless otherwise noted, resistor values are given in ohms,
capacitor values are given in pF, and inductor values are

6.2 SCHEMATIC NOTES given in uH,

The following notes and abbreviations pertain to all sche-

SYMBOL NOTES

Denotes DC voltage reading uniess otherwise ——Q Coaxial jack
specified.

(NS

====5> Coaxial plug

== Denotes high-impedance crystal detector
& reading in volts unless otherwise specified. ———=o- Coaxial cable
s Denotes 50 chm crystal detector reading in -*- Factory adjusted part.
- volts unless otherwise specified.
LSS L.{ Denctes a front-panel device.
————0'7  Signal or voitage source.
LENEL | Denotes a rear-panel device,
. Connects to indicated signal or voltage ol
'™ source. TR Denotes a printed circuit board adjustment
=== or accessible module adjustment.
?%—-— Arrow indicates clockwise rotation of wiper.

(. Ty > Denotes an internal module adjustment not
Lota VI i . . .
accessible without removing module cover.

ABBREVIATION CODE

A ampere IF intermediate frequency Q ohm

AC alternating current J jack ocC opto-coupler

C capacitor K relay P plug

ccw counterciockwise kHz kilohertz p peak

CR diode k&2 kilohm pPp peak-to-peak
Ccw continuous wave kV kilovolt pF picofarad

cw clockwise kw kilowatt Q transistor

dB decibel L inductor R resistor

dBe dB referred to carrier M meter RF radio frequency
dBm dB referred to 1 mW MHz megahertz RMS root-mean-square
dBmV dB referredto 1 mV MQ megohm R.P. rear panel

DC direct current mA milliampere S switch

DS indicating device, lamp mH millihenry T transformer

F farad mV millivolt T.P. test point

F.P, front panel mW milliwatt \% volt

H henry uF microfarad VA voltampere

Hz hertz WA microampere W watt

IC integrated circuit uH microhenry X crystal

6-1



https://www.manualsplus.com/

TO RF ASSY.

|
|
|
Fi RANGE !
! 60 KHZ FITER AP 35KHZ FILTER x10 aDJ o
| Y Y ~ Y " *
| 520 !
| i }
J047,F
i o4
|
| 2
| c202
skl .0'4'7’,; R229
\ gez R235 R240 20
| R228 1ox 2 x
2> eno ’. R204 332K - ——
4
3 470 LEl 219
4 >+—6nD 214 ¢_I_ ect 1828
n205 & Q204 R230  R231 | R232 28 il
vigs7e ‘ i
5 >4—— =12 a7x 9201 R2!S AR\
e 100K = 2
64— 412 R20s %3 -
: 56K I ”I i =
+2 R216 R
woxk | caosl a2 = e oo
8 R206 70T 390K 100K
S6K
° /207 Ve
10 >4———Nc 47K 2?205 lfvzso:n 1
N 2128 szie cal
e 202 R233 VIBTE T ppag 1 “T o
ool .
2> e W oK X R237 =1
13 >4——NC g 4 N
/209 R210 562K
18> NC 22K, 10K bivd
— R22s iy
| < +12 1] a7k R247. R24e R2ss 261
| nzz2 390 820 100 2,49
| e [
I R224
100K -~y
: C'}éﬂ R22) R223 R259
! LN a7 ox
! 8cal
| =
[ R256
l 56K
|
| +12
| R,
| 22 557 9225
! — Bcaize 8czize
I / -
L e3
—_—— 2 1 ————— ———— - - —— a— — — — 42
—_———r——— i 4
3 I P{‘ A
|
|
| e
CR40I | cRa02
' .
| =
| =
Tl !
" !
—— ] : ! |
|
— | I [
€« : | !
1 I
I | !
= i
= l
{
|
7 !
| W
| I1Ca01a
d | o‘;’.‘,og 4558 25-30K
i r
L1 pe : 404 RA05 | RA0E 3 15K
f ' a02k I 402K tale"
I 108 cage v .‘\.Aoo-sx
) I:omrr ?7°°I 4
| 1 L
I = = 300-3K 10
! FRONT PANEL v g
| BOARD 300-3KHZ FILTER
|



https://www.manualsplus.com/

AN SWITCHED
AMPLIFIER

1 SKRZ FILTER
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MODEL 4101
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NOTES?

—CJ AF OUTPUT

R306/R307 ARE MATCHED PAIR
RA1Z/RA14 ARE MATCHED PAIR

ON

BATTERY PACK
OPTION

ALL PNP TRANSISTORS ARE BC212B
ALL NPN TRANSISTORS ARE BCI82B
UNLESS OTHERWISE MARKED
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