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GUARANTEED PERFORMANCE SPECIFICATIONS

PORTABLE TEST SET

MODEL TU546 Series

ALIGNMENT metering facilities for alignment of receiver and tune-up of transmitter
through a single, 1l-pin plug and cable

RECEIVER OUTPUT accurate measurement of output voltage for receiver quieting measure-
ment. Self-contained P. M. speaker permits audio reception.

IF PEAKING transistorized IF oscillator provides output from 280 kc to 13 mc when
used with appropriate crystals

CRYSTAL TESTING activity of crystals between 280 k¢ and 13 mc may be checked

FIELD INTENSITY relative values of the RF field intensity radiated from the transmitter
METER antenna may be measured

RE WATTMETER accurate measurement of transmitter power output with optional cali-

brated dummy load

METER 0-50 microamps; 2% full scale accuracy
TRANSISTOR COM - 2N274 oscillator

PLEMENT AND (2)2N217 AC voltmeter ampl.
FUNCTION

POWER SUPPLY 4 1-1/2 volt size "D" batieries

accurately measures audio input to transmitter and audio output of

receiver
Range: 0to .2 vac; 0 to 2 vac

AC L ETE

VOLTM R Frequency Response: *1 db from 35 cps to 5000 cps
Input Impedance: 2v range 400, 000 ohms; .2v range 40, 000 ohms
Stability: -1 db from -59C to +60°C
-3 db at -30°C

SIZE 12-1/2" high x 12" wide x 6-1/2" deep

WEIGHT 11 lbs.

PEAKING GENERATOR

MODEL TK589

FREQUENCY crystal controlled output from 1 mc through 960 mc

TRANSISTOR COMPLE-| 2N247 oscillator
MENT & FUNCTION crystal diode harmonic generator

POWER SUPPLY 6 v dc
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FOREWORD

INSTRUCTION MANUAL REVISION BULLETINS

Changes which occur after an instruction
manual is printed are covered by the Instruction
Manual Revision Bulletins. These bulletins give
the reader complete information on the change
including pertinent parts list data from which the
instruction manual can be corrected.

NATIONAL SERVICE ORGANIZATION

MOTOROILA provides a nation-wide serv-
ice organization to assure availability of reliable
maintenance at all times. These privately-owned
and operated factory auth-
orized service stations are
equipped and qualified to
handle complete installation MOTOROLA
of all MOTOROLA two~-way
radio equipment. They are

RADIO COMMUNICATIONS

also equipped and licensed
to make the frequency and
modulation measurements required by the FCC.
Each station has the precision test equipment,
stocks of replacement parts, and shop facilities
necessary to maintain your system to factory
specifications.. Call on them for complete main-
tenance service' Consult your local telephone
directory for the address of the nearest MOTOR-
OLA Service Station, or write to:

Natioral Service Manager

Motorola Communications and Industrial
Electronics Inc., 4501 W. Augusta Boulevard,
Chicago 51, Illinois

REPLACEMENT PARTS ORDERING

MOTOROLA maintains parts and service
depots in Dallas, Texas, and Burlingame, Cali-
fornia, to supplement the activities of the Parts
and Service Department in Chicago. The following
table outlines the services provided by these
facilities:

Area Parts and Resonant
Served Service Crystals Reeds
Central Chicago Factory |[Factory
and Parts Dept
Eastern
area
Southern | Dallas Factory |Dallas
area
Western | Burlingame |Factory | Burlingame
area

Addresses:

Factory: Crystal Service Department,
916 N. Kilbourn Ave. ,
Chicago 51, Illinois

Chicago Parts and Service Department:
4910 West Flournoy Street
Chicago 44, Illinois

Dallas Parts Depot:

7138 Envoy Court
Dallas 35, Texas

Burlingame Parts Depot:
1616 Rollins Road,
Burlingame, California

These offices are fully equipped to give this
service. When ordering replacement parts. the
complete number identification of the item must
be used whether it be a component, kit or com-
plete chassis. This will fix proper identification
andinsure receipt of the desired item. Complete
number identification should aiso be used when
requesting equipment information,

Crystal orders should specify crystal fre-
quency, carrier frequency and the crystal type
number, if known, If the type number is not
known, specify that the crystal is for the TU546

Series Portable TestSet andthe frequencydesired.
When ordering crystals for the TK589

Peaking Generator, specify MOTOROLA Type
AUL and the test frequency desired.
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1. INTRODUCTION

The MOTOROLA TU546 Portable Test Set
provides the necessary to align and
check MOTOROILA communications transmitters

and receivers.

metering

The test set is used for testing and aligning
MOTOROLA equipment,
which operates within the
72-76 mce, 144-

regardless of the pri-

mary power source,
frequency ranges of 25-54 my,

174 mc¢ and 890-960 mec.

The test set housing is a convenient carry-
Clips
hold the metering
The
sories supplied with the test set can be stored

ing case with a removable {ront cover.
the
cable when carrying the test set.

mounted in front cover

acces-
in inside the test

the meter protective cover,

set, which is accessible by twisting the two

gquarter turn screws and opening the front pancl.

Operating voltage is taken from an internal
6 volt d-¢ 1-1/2 volt

batteries connected in series.

source consisting of four

The test scts incorporate the following per-

formuance features:

® Dircct reading multi-scale meter

® Transistorized a-< voltmeter

® Transistorized oscillator

® Sclection of ctering circuits in trans-
mitters and receivers

® Zcro cventer scale

® PPeaking gencrator (indluded in the Model

TUS46P only or available as an optional

GCCess0Yy)

2. EQUIPMENT SUMMARY

Models Available

A,

The models available are the basic Model
TU546 and the TU5461. The difference between
the two models is that the TUS46P includes a

scparate peaking gencrator, which is mounted in
the same carrying case as the test sct. A basic
model plus a Model TKBH89 Peaking Generator

forrms the Model TU346F Portable Test Set.

The TK589 Peaking Generator is also avail-
The basic model test
set has provisions for mounting the pcaking gen-
erator. The TK589 Peaking Generator is fully
described in a separate PEAKING GENERATOR
section of this instruction manual,

able as a scparate item.

b. Accessorics Supplied
Both models include a metering cable, a 455
ke ¢rystal, an r-f probe, r-f probe extension

cable. r-f probe adapter and an accessory cable.

The metering cable has a 20-pin connector
with the
ll-pin connector to plug into the meter

which mates receptacle on the test set

and an
receptacle on the receiver or transmitter being

tested,

The 155 ke crystal is used for receiver i-f
alignment, It plugs into a socket inside the test
set.

The r-f probe is a shiclded cable witha cou-
nector at one end which mates directly with the
BNC connector on the r-f probe extension cable,
RE connector

The extension cable rmates with the

i

on the test set to supply the reauirved »-f for spe-
ciflv testing vurposcs.
COMMUNICATIONS AND INDUSTRIAL ELECTRONICS DIVISION
T
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The r-f probe adapter is used with the r-f
extension cable to permit the cable to connect
directly to the antenna receptacle on the radio
set for the r-f source.

The accessory cable is described in para-
graph 4e.

3. METERING FACILITIES

The test set meter is calibrated in six dif-
ferent scales. Metering Chart (EPD-1100), which
is included with this instruction manual, indi-
cates cvery meter scaleand its application. This
chart is largely self-explanatory; however, cer-
tain procedures cannot be fully explained on the
chart and are described in text form under the
RECEIVER METERING PROCEDURES and
TRANSMITTER METERING PROCEDURES par-
agraphs of this instruction manual. All metering
not explained in the text can be accomplished by
following the metering chart and the alignment
procedures described in the instructions supplied
with the equipment being tested.

In 4 receiver, the following stages can be
measured: last i-f grid, first limiter grid, scc-
ond limiter grid, discriminator output, oscilla-
tor grid, first oscillator multiplier (450-470 mc
and 890-960 mc¢ equipment), sccond oscillator
multiplier (450-470 mc and 890-960 mc cquip-
ment),

B+ voltage, A+ or filament voltage and

audio output.

In a transmitter, the following stages can be
measurced: maultiplier grids, driver grid, final
amplifier grid, PA plate current, relative r-f
power output (450-470 mc and 890-960 mc equip-
ment), B+ (highest B+ to final amplifier stage}),
push-to-talk relay voltage, audio input and mi-
crophone d-c¢ voltage,

Other measurenients which can be madeare:
internal batteries of the test set, r-f voltage from

the i-f oscillator and relative field strength.

The meter scales and applications are as
follows:

a. 20 - G - 20 ua Scale

The 20 - 0 - 20 ua scale is the top scale on
the meter. The "0" center feature of this scale
provides direct, accurate readings, both posi-
tive and negative, without switching meter po-
larity. This arrangement simplifies adjustment
of receiver discriminator output and improves
local oscillator tuning for exact "on-frequency"
readings.

b. 0 - 50 ua Scale

The 0 - 50 ua scale is the second scale from
the top of the meter. This scale is used for most
of the transmitter and receiver alignment re-
quirements.
various applications for which this scale is used.

The metering chart indicates the

c. 0 - 1000 Volt D-C Scale

The 0 - 1000 volt d-c¢ scale is the thirdscale
This scale is used
primarily for reading B+ voltagesin transmitters

from the top of the meter.
and receivers.

d. 0 - 15 Volt D-C Scale

The 0 - 15 volt d-c scale is the fourth scale
from the top of the meter. This scale is used
when measuring filament and relay voltages and

also the internal power supply of the test set,

e. 0 - 30 Volt D-C Scale

The 0 - 30 volt d-¢ scale is the fifth scale
from the top of the meter. This scale is used
primarily for measuring microphone d-c volt-

age.

f. 0 - 2 Volt A-C Scale (0 - .2 Volt A-C)

The 0 - 2 volt a-c scale is the bottom scale
This scale is used to measure the
audio output of a receiver and the audio input of

on the meter,

a transmitter. The meter sensitivity can be
changed, by mecans of a switch on the front of the
test sct, to indicate a full scale reading of 0.2

volts a-c.

4. CONTROLS

All controlsused for testing and aligning are
located on the front panel of the test set. These
coutrols are shown on the Controls Liocation De-
tail, number EPD-1116, which is included in this
instruction manual, and are as follows:

a. Position Selector Switch

The position selector switch is a 15-position
switch used to select the circuit to be metered.
The correct switch positions are determined by
the type of equipment being tested. The Metering
Chart, EPD-1100, included in this manual, in-
dicates the switch positions in relation to the




circuits, Refer to theinstruction manual supplied
with the radio set for switch positions to be used.

All instruction manuals supplied with MO-
TOROLA equipment, prior to the publication of
this instruction manual, include alignment pro-
cedures utilizing a MOTOROLA Model P-8500 or

P-8501 series Portable Test Set. The following
chart shows the relationship between the position
selector switch positions of the P-8500 and
P-8501 series to those of the TU546 series Port-
able Test Sets. An asterisk in the chart indicates
there is no switch position on the P-8500 and
P-8501 series comparable to the TU546 Series.

P-8500 & ]
P-8501 1123 |+4, -4] 5|6 |-4 {see note)] 5 (see note)| 7 3 g g
series
RECEIVER
TUS46 B+| A+ |Audio
series 11213 4 516 7 PA 8 PO g9 10 11 121314 |15
P-8500 &
P-8501 11213 -4 516 i 7 8 * ! ) i
TRANSMITTER [ 2¢%
TU546 B+| A+ |Audio
series 1123 4 516 7T PA 8 PO 9 10 11 12131415

Note: The K-9326 Adapter Plug must be used.

b. Function Selector Switch

The function selector switch 1is labeled
RCVR - XMTR - ACCESS. The RCVR position
means receiver and the switch should be placed
in this position when metering a receiver. The
XMTR position means transmitter and the switch
should be placed in this position when metering a
transmitter. The ACCESS. position means ac-
cessories and the switchshould be placed in this
position when metering accessory equipment.

C. XMTR ON Switch

The XMTR ON switch is used when meas-
uring transmitter power amplifier (PA) current.
Transmitter PA current can be measuredonly by
pressing the XMTR ON switch and not by oper-
ating the push-to-talk button on a microphone
connected to the test set,

d. SPKR Switch

The SPKR switch is labeled OPEN - SPKR -
LLOAD. In the OPEN position, a 30 ohm load is
placed across the receiver output. In this posi-
tion, the speaker on the test set is in operating
condition, at reduced level, and messages can
be heard. The main function of this switch posi-
tion is to set the GAIN controlon a receiver from
the trunk of an automobile without double-loading
the receiver output. In the SPKR position, which

is the normal position of the switch, the speaker
on the test set is in operating condition and mes-
In the LOAD position a 3
ohm resistive load is placed across the receiver

sages can be heard.
audio output, which disables the test set speaker.

e. METER Phone Jack

The accessory cable supplied is used when
metering certain types of MOTOROLA equipment.
The red plug on the cable mates with the METER
receptacle on the test set; the black plug mates
with the phone-jack on the receiver or transmit-
ter being metered. MOTOROLA cquipment with
a phone-jack metering receptacle has a switch
on the receiver and transmitter chassis to select
the circuit to be metered. The accessory cable
is alsoused for measuring transmitter r-f power
output with the P-7208 series Dummy Load.

f.  Oscillator and Metering Reversing Switch

The oscillator and meter reversing switch
is labeled METER REV - OFF - 455 kc - A - B.

The METER REV position isused to reverse
the polarity of the meter to provide an on-scale
reading when the needle tends to indicate in the
negative direction past zero.

The OFF position is the normal positionused
for mostapplications of the test set. If the switch




is in the METER REV position and then placed in
the OFF position, the polarity of the meter will
be reversed.

In the 455 kc position, a signal of 455 kc is
generated by the test set. This signal is used
for measuring the grid of the last i-f amplifier
and the discriminator input of a receiver. A 455
kc crystal is supplied with the test set,

The A and B positions are also used for
crystal selection. The oscillator in the test sect
is capable of operation up to 12 mc. Normally
the three crystals used will be a 455 k¢, a 5.5
mec for 25-54 mc and 72-76 mc equipment first
i-f alignment and a 12 mc crystalfor 144-174 mc
equipment first i-f alignment; however, other
crystals may be used. Position A seclects the
crystal inserted in the "A'" terminals of the
crystal socket in the test set. Position B selects
the crystal inserted in the "B'" terminals of the
crystal socket in the test set,

g. RF Connector

The output of the test set r-f oscillator is
available at the RF connector. The r-{ extension
cable mates directly with the RF connector. The
extension cable is used to couple the signal into
the antenna connecctor of the receiver under test.
The probe is used to inject the signal into the
various stages of the receiver, as required by
the alignment procedure,

h., Multiplier Switch

The multiplier switch is labeled 0.2 VAC -
2 VAC - MULT.

The 2 VAC position is the normal position
of the switch. The 0,2 VAC and the 2 VAC refer
to the bottom scale of the test set meter. Nor-
mally the scale reads 2 volts a-c full scale. [If
the switch is placed in the 0.2 VAC position, the
sensitivity of the meter will be increased 20 db
and the scale will be 0.2 volts a-c¢ full scale.

The MUL'T position is used only when meas-

uring the oscillator multipliers in 450-470 inc
and 890-960 m<¢ equipment,

CAUTION
DO NOT use the MULT. position for
metering 25-54, 72-76 or 144-174 mc.
receivers., These receivers do not have
oscillator multipliers; the meter could
be damaged in the MULT. position with

these receivers,

i. MICROPHONE Connector

The MICROPHONE connector is a four-pin
fermuale receptacle which mates directly with any
MOTOROLA microphone (or equivalent) which
has a four-pin male microphone connector.

J. Metering Socket

The metering socket is a 20-pin male plug.
The metering cable, supplied with the test set,
connects directly to the metering socket.,

k. Speaker

The speaker is used for all applications
which may require audible indications for ad-
justment or checking purposes.

5. RECEIVER METERING PROCEDURES

Most MOTOROLA FM communications re-
ceivers incorporate either an ll-pin metering
plug or a phone-jack mounted on the receiver
chassis. Receivers which do not have the meter
plug or phone-jack have no special facilities for
metering purposes, When measuring the latter
type of receivers refer to the alignment chart

supplicd with the receiver.

NOTE

The 20-pin mietering cable plug acts as
the internal battery ON-OFF  switch,
Pins 19 and 20 on the plugare jumpered.
Connecting the plug to the test set socket
completes the battery circuit. To con-
scrve battery life when notusing the test
set either (1) disconnect meter cable
from test set, or {(2) set the Oscillator
and Meter Reversing Switch to OFF and
put Position Selector Switch to any posi-
tion except i1 or i3,

a. Receivers Incorporating

an ll-pin Metering Plug

The Mctering Chart, EPD-1 100, included in
this instruction manual, lists all of the stages
which can be measured in a receiver incorpo-
rating an ll-pin metering socket. As an exan:-
ple, with the Position Sclector Switch in position

I, the procedure is as follows:
(1) Last I-F Stage Alignment
The c¢ivcuit to be metered 1s the grid of

the last i-1 stage. When the metering cable is
plugged into the socket on the front panel, the




meter is connected across pins #1! and #11 on the
20-pin plug and pins #1 and #11 on the ll-pin
plug of the metering cable. At the same time a
resistance of 18,000 ohms, in the test set, is
placed in series with the meter. The scale to
read is the 0-50 ua scale.

The 455 kc. i-f crystal supplied with the
test set is used for aligning receiver 455 kc. i-f
stages. If the receiver being aligned incorpo-
rates an i-f other than 455 kc, the required i-f
alignment crystal is available on a separate pur-
chase order. The frequency of the crystal should
be specified for the correct i-f of the receiver
being aligned. Refer to the receiver block dia-
gram in the instructions supplied with the re-
ceiver for frequencies of i-f crystals.

(a) Plug the applicable i-f test crystal
into the "A'' terminals on the crystal socket in-
side the test set.

(b) Plug the metering cableinto the 20-
pin socket on the test set.

(c) Plug the other end of the metering
cable into the 1ll-pin plug on the receiver chas-
sis.

(d) Connect one end of the r-f probe
extension cable to the RF connector on the test
set, Connect the other end of the r-f probe ex-
tension cable to the r-f probe cable. Place the
r-f probe under the receiver chassis near the
grid of the last mixer tube.

(e) Place the Function Selector Switch
in the RCVR position,

(f} Place the Position Selector Switch
in position 1.

(g) Align the receiver as described in
the instructions supplied with the receiver. Note
that the test set Position Selector Switch posi-
tions may differ from those in the receiver in-
structions., Refer to the chart in paragraph 4a.
of these instructions for a cross reference be-

tween switch positions.

(2) 450-470 mc and 890-960mc Receivers -
Multiplier Grid Current Measurements

(a} Connect the metering plug to the
test set and to the receiver.

(b} Place the Function Selector Switch
in the RCVR position.

(c) Place the Position Selector Switch
in position #7 or #8.

{(d}) Hold the Multiplier switch in the
MULT. position.

Complete, detailed alignment proce-
dures ave described in the instructions supplied

with the receivers.

NOTE

In some early models of the 450-470 mc
receivers, the first oscillator multi~
plier is wired to pin #7 and the second
oscillator multiplier is wired to pin #8
of the [l-pin metering socket on the
receiver chassis., In later models of
the 450-470 mc and the 890-960 mc re-
ceivers, the first multiplier is wired to
pin #6 and the second multiplier is wired
to pin #7 of the ll-pin metering socket
on the receiver chassis. In the latter
case, the MULT switch is used only to
measure the second multiplier.

CAUTION
DO NOT use the MULT position when
testing receivers which do not have os-
e.g., 25-54 mc,
72-76 mc and 144-174 mc receivers,

cillator multipliers,

The 50 ua meter movement can tolerate
a 10 times overload which resultsin 0.5
ma and approximately one volt across
the meter. However, withsilicon diodes
shunting the meter movement, the cur-
rent required to maintain one volt across
the circuit must exceed 10 ma. In the
most sensitive meter connection, ap-
proximately 200 volts will cause 10 ma
to flow in the circuit. The power dissi-
pated by the resistor is approximately
two watts. Since the resistor is rated
at 1/2 watt, the duration of this type of
overload should be limited, to prevent
damage to the precision resistor.

b. Receivers Incorporating a Phone-Jack
Metering Connector

To measure receivers which have a phone-
jack metering connector, the accessory cable
(with a phone-plug at each end) must be used.
When the phone-plug is connected to the test set
METER receptacle, the Function Selector Switch,
Position Selector Switch, XMTR ON button,
MICROPHONE connector and the Multiplier
Switch are removed from the circuitry. The
only exception is the zero center, since it is a
separate circuit as described in paragraph 7b.




With the phone-plug connected, the 0-50 ua
meter movement is the only scale which can be
used. The polarity of the meter may be changed
by the METER REV switch.

(1) Plug the red phone-plug, on the acces-
sory cable, into the METER socket on the test
set,

{2) Plug the black phone-plug on the other

end of the accessory cable into the phone-jack
meter connector on the receiver to be tested.

(3) Refer to the instructions supplied with
the receiver for detailed metering procedures.

6. TRANSMITTER METERING PROCEDURES

Most MCTOROLA FM communications trans-
mitters incorporate either an ll-pin metering
plug or a phone-jack mounted on the transmitter
chassis. Transmitters which do not have the
metering plug or phone-jack have no special
facilities for metering purposes. When meas-
uring the latter type of transmitters, refer to
the transmitter alignment chart supplied with the

transmitter.

a. Transmitters Incorporating
an li-pin Metering Plug

The Metering Chart,
with this instruction manual,

EPD-1100, included
lists all of the
stages which can be measured in a transmitter
incorporating an 1l-pin metering socket. As an
example,
position 2, the procedure is as follows:

with the Position Selector Switch in

The circuit to be metered is the oscillator
or tripler in all MOTOROLA transmitters except
25-54 mc and some 144-174 mc transmitters.
When the metering cable is plugged into the
socket on the {ront panel, the meter is connected
across pins #2 and #11 on the 20-pin plug and
pins #2 and #1l1lon the l1-pinplug of the metering
cable.
ohms, in the test set, is placed in series with the
The scale to read is the 0-50 ua scale.

At the same time a resistance of 18,000
meter,

(1) Measurement of Power__A;mfli_fiEr_(PA)

Plate Current

Measure the PA current as follows:

{a) Connect the metering plug to the
test set and to the transmitter.

{(b) Place the Function Selector Switch
in the XMTR position.

{c) Place the Position Selector Switch
in position #7, PA.

(d) Push the XMTR ON switch and hold
it down during the testing period.

The scale to read is the 0-50 ua scale. Re-
fer to the instructions supplied with the trans-
mitter to interpolate the microampere reading to
milliamperes plate current.

NOTE
For PA readings, the transmitter must
be keyed by the XMTR ON butten. A PA
reading cannot be obtained by keying the
transmitter with a microphone push-to-
talk switch.

b. Transmitters Incorporating a
Phone-Jack Metering Connector

To measure transmitters which have a
phone-jack metering connector, the accessory
cable (with a phone-plug at each end) must be
used. When the phone-plug is connected to the
test set METER receptacle, the Function Se-
lector Switch, Position Selector Switch, XMTR
ON button, MICROPHONE

Multiplier Switch are removed from the cir-

connector and the
cuitry. The only exception is the zero center,
since it is a separate circuit as described in
paragraph 7b.

With the phone-plug connected, the 0-50 ua
meter movement is the only scale which can be
used, The polarity of the meter may be changed
by the METER REV switch.

(1) Plug the red phone-plug, on the acces-
sory cable, into the METER socket on the test
set.

(2) Plug the black phone-plug on the other
end of the accessory cable into the phone-jack
meter connector on the transmitter to be tested.

(3) Refer to the instructions supplied with
the transmitter for detailed metering procedures.

c. Measurement of Transmitter
R-F Power Output

The P-7208 and P-7208A R-F Dummy Loads
are available on separate purchase order for use
with the test set to measure transmitter r-f
The P-7208 has a standing wave
ratio of less than 1.2 between 25 mc and 174 mc

power output,




with a 50 ohm load impedance. Thepower ca-
pabilities of both dummy loads is 25 watts for
continuous operation and 60 watts for intermit-
tent operation, The P-7208A 1is used with
MOTOROILLA ""Handie~Talkie'" FM Radiophone and
Pack Sets. It has the same rated capacity as the
P-7208 and is calibrated for a full scale reading
of 50 ua with 2 watts r-f power,

Measure the r-f power output as follows:
(1) Plug the red phone-plug, on the acces-

sory cable, into the METER socket on the test
set.

(2) Plug the black phone-plug, on the ac-
cessory cable, into the dummy load.

(3) Connect the transmitter ANT connector
to the coaxial connector on the dummy load. Use
the r-f extension cable supplied with the test set.

(4) Turn on the transmitter by means of the
microphone used with the radio sct.

{5) Note the reading on the meter. Refer to

the calibration curve supplied with the dummy
load to convert the microamperes to watts,

7. MAINTENANCE

a. Service Accessibility

Turn the panel fasteners (one located above
the Function Selector Switch and the other is
above the Position Selector Switch) one-half turn
and pull down for access to the four batteries,
Remove the protective cover to expose the cir-
cuitry., Refer to the parts location detail photo
opposite diagram 63E849846 for location of the
various components of the circuit.

b. Zero Center Adjustment

The zero center scale (top scale) is adjusted
at the factory for an exact zero meter reading.

Due to ageing and battery life, it may be neces-
sary to re-adjust the zero center. This control
is locatedon the left inside of the test set through
a hole in the protective cover. Refer to the parts
location detall photo opposite diagram 63E849846,
Adjust the control as follows:

(1) Place the Function Selector Switch in
the RCVR position.

(2) Place the Position Selector Switch in
position 4.

(3) Turn the control in the direction which
moves the needle toward zero center, When the

needle reaches the zero point, the adjustment is
completed.

If the adjustment control does not bring the
meter to zero center, replace the 1-1/2 volt bat-

tery in the zero center circuit.

c. AC Voltmeter Calibration

The voltmeter is calibrated at the factory.
If any components in the meter circuitry are re-
placed, it may be necessary to re-calibrate the
meter. The meter calibration control is located
on the printed circuit board. Refer to the parts
location detail photo opposite diagram 63E849846

for location of the control.

(1) Plug the 20-pin metering plug into the
test set, to jumper pin #19 and #20.

(2) Place the Function Selector Switch in
the XMTR position.

(3) Connect an a-c power source to pins #1
and #2 of the MICROPHONE receptacle on the
front panel.

(4) Adjust the power source for 2 volts out-
putmeasured with a voltmeter of knownaccuracy.

(5) Adjust the meter calibration control un-
11l the meter {bottom scale) indicates 2 volts fuli
scale,
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PARTS LIST for Diagram 63E849846-A

A
e | oo
BATTERY, dry:
BT1 60B852116 1-.1/2 volt; '"D'" size cell; 4 req'd
BT2 608855262 1-1/2 volt; "N'" size cell
CAPACITOR, fixed:

Cl 8K834384 metallized paper; tubular; .25 uf
+20%; 200 vdew

C2 21A801139 ceramic; disc; .01 uf; +80-20%;

: 600 vdcw

C3 23C855013 electrolytic; tubular; 20 uf
+100-10%; 25 vdcw

C4 same as C3

C5 same as C3

Cé6 21B847070 ceramic; disc; 800 uuf +10%;
600 vdcw

Cc7 same as Cé6

c8 same as C3

c9 21R114166 ceramic; disc; 30 uuf +10%;
500 vdcw

clo same as C9

Cl1 21K851299 ceramic; disc; 600 uuf *10%;
600 vdcw

cl2 same as C2

Cclz same as C2

Cl4 same as C2

C15 21R 124554 ceramic; disc; 22 uuf #5%;

500 vdew

cleée 21R410063 ceramic; disc; 10 uuf +5%;

500 vdcw
CRYSTAL UNIT, rectifying:

CR1 48C847274 germanium

CR2 same as CR1

CR3 same as CR1

CR4 same as CR1

CR5 48B857965 silicon

CR6 same as CR5

CONNECTOR, receptacle:

J1 9B16345 female; 4 contact; polarized;
round molded phenolic
insulator; chassis mounted

J2 28B855267 male; 20 contact; polarized;
rectangular molded black
phenolic insulator; saddle
mounted

JACK, telephone:

J3 9B855279 contact arrangement of stacks,

2 form "B"
CONNECTOR, receptacle:

J4 9B855268 female; single contact; round
molded insulator; 50 ohm
impedance; chassis mounted

COIL, RF:

L1 24A825124 choke; 4,3 millihenries; coded

GRN dot
SPEAKER, magnetic:

LSl 50C855098 voice coil impedance, 3.2 ohm;
power rated at 3 watt; PM
type; 2" x 3"

METER, multi-scale:

M1 72D855099 panel mounted; consists of
20-0-20, 0-50 ua; 0-1000 VDC,
0-15 VDC, 0-30 VDC, 0-2 VA(

CONNECTOR, plug:

Pl 9B855266 female; 20 contact; polarized;
rectangular molded black
phenolic insulator; cable
mounted

F
e
CONNECTOR, plug:

P2 28B813576 male; 11 contact; polarized;
round molded black phenolic
insulator; does not include
1v483723 SHELL, connector
and handle and 41A483715
SPRING, connector shell
retainer; shell and spring
must be ordered separately

TRANSISTOR:

Ql 48B125270 type 2N217

Q2 same as QI

Q3 48A12819 type 2N247

RESISTOR, fixed: carbon; unless
otherwise stated

R1 6K855337 carbon film; 17.5K #2%; 1/2 w;
ins,

R2 6K892455 carbon film; 20 megohm 2%;

2 w; ins.

R3 6K855329 carbon film; 300K #2%; 1/2 w; ins|

R4 6K855330 carbon film; 600K *2%; 1/2 w; ins.

R5 same as R3

R6 6K855332 carbon film; 360K #2%; 1/2 w;ins.

R7 17K82839 wire-wound; 3 ohm *10%; 5 w;
ins,

RS 6R5676 27 ohm #10%; 1 w; ins.

R9 same as R1

R10 6R6048 47K x10%; 1/2 w; ins.

R11 18K848202 variable: carbon; 25K #20%;

.2 watt

R12 6K855331 carbon film; 30K %2%; 1/2 w; ins.

R13 6R115017 11K #5%; 1/2 w; ins.

R1l4 6R5581 3.3K *10%; 1/2 w; ins.

R15 6R6229 1K #£10%; 1/2 w; ins,

R16 18C855263 variable: wire-wound; 5K +20%;
1w

R17 same as R14

R18 same as R15

R19 6R6040 680 ohm £10%; 1/2 w; ins.

R20 6R6069 2.2K *10%; 1/2 w; ins.

R21 same as R20

R22 same as R20

R23 6R6038 1.5K #10%; 1/2 w; ins.

R24 6R2089 1.8K %10%; 1/2 w; ins.

R25 6R5659 3.9K *10%; 1/2 w; ins.

R26 6R5591 18K #10%; 1/2 w; ins.

R27 same as R26

R28 6R5554 390 ohm *10%; 1/2 w; ins.

SWITCH,

S1 40C855097 rotary: 2 section; continuous;
non-shorting

S2 408855095 rotary: 3 section; 3 position;
non-shorting

S3 40B855094 lever: 1 section; 3 position;
non-shorting

S4 408855096 lever: 1 section; 3 position
shorting

S5 40C848230 push: contact arrangement; 2
form "A'; non-locking

s6 40B855093 rotary: 2 section; 5 position;
non-shorting

TRANSFORMER, AF:

T1 25C855092 output; consists of the following
windings:
primary; BLU, BRN with RED

center tap leads
secondary: GRN, BLK leads
CABLE ASSEMBLY, special purpose]
w1 1v855412 Metering; includes:

REFERENCE
SYMBOL

MOTOROLA
PART No.

DESCRIPTION

XYl

XY2

9K857508

9K857509

CABLE ASSEMBLY, special purpose]
rubber covered; 50" length
required

10M519 WIRE, electrical:
single conductor; ''24 ga.
sol,; 1" required

Reference parts Pl, P2

SOCKET, crystal:

female; 4 contact; square molded
black bakelite base; chassis
mounted

female; 2 contact; rectangular
molded black bakelite base;
chassis mounted

MISCELLANEOUS NON-REFERENCED PARTS LIST

30B474498 CABLE, special
purpose: 12 conductor;

13A855076
36A855276

36A855070
36A855071
1V855410

55A855264
55K855265
48K844891

58B855270
1V855413

1V8554 14

1V8554 15

GRIL.LE, speaker
BUTTON, lever: 2 required; for
reference parts S3, S4
KNOB, control: 2 required; for
reference parts S1, S2
KNOB, control: for reference partS§
HOLDER, battery
FASTNER, adjustable pawl: R, H,
FASTNER, adjustable pawl: L. H.,
CRYSTAL UNIT, quartz: 455 kc;
type AQL
ADAPTER: UHF to BNC .
ACCESSORY CABLE ASSEMBLY:
includes:
30A76858 CABLE, special
purpose: 2 conductor; rubber
covered; 4 ft. length required
28A855277 PLUG, telephone:
black handle
28K855278 PLUG, telephone:
red handle
RF TEST LEAD ASSEMBLY:
includes:
30B475378 CABLE, RF: coaxial;
RG-58A/U; 4 ft. length req'd.
28B844876 CONNECTOR, plug:
single contact; 2 required
RF PROBE ASSEMBLY: includes:
30B475378 CABLE, RF: coaxial;
RG-58A/U; 1 ft. length req'd
98855269 JACK, telephone
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CE920-A

TK589 Peaking Generator Mounted in
TU546 Portable Test Set

1. DESCRIPTION

The Model TK589 Peaking Generator is a
crystal-controlled signal source which provides
r-f signals ranging from 1 mc to 960 mc. The gen-
erator is used for peaking of the r-fstages of f~m
communications receivers operating withinthe 1 to
960 mc range and also provides normally en-
countered intermediate frequencies for alignment
of receiver i-f stages.

The peaking generator essentially consists of
a transistorized oscillator, internal and external
crystal sockets, tuned circuits and front mounted

MOTOROLA INC.

Engineering Publications
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PEAKING GENERATOR

MODEL TK589

controls and switches. It requires a separate
6 volt d-c power source. The transistorized os=-
cillator will operate properly only with anti-res-
onant crystals.

The generator is designed for mounting in the
same housing as the TU546 Portable Test Set.
When mounted inthe test set housing, the genera-
tor uses the battery supply built into the test set,

If the test set is used at one location and the
generator is required at another location, the gen-
erator may be removed from the test set housing.
A metal cover, which is part of the generator,
protects the generator components when it is re=
moved from the test set housing. Toprovide oper-~
ating voltages, the generator canthenbe connected
to any 6 volt d-c battery.

2. INSTALLATION

a. Portable Test Set

The front panel of the TU546 Portable Test
Set has two removable panels, The open partition
provided by removal of the lower panel is for
mounting the peaking generator.

Openthe front of the test set. Insert the four
wires through the hole in the corner of the parti-
tion and thenthrough the same sleevingas the bat-
terywires, Connect the four wires from the gen-
erator to the test set as follows:

(1) Connectthe black-greenwire to the black=-
green wire on the METER REV switch.

(2) Connect the red-black wire to the red-
black wire on the METER REV switch.
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{3) Connect the orange wire to pin #19 on the
20-pin receptacle.

{4) Connect the green wire to pin #13 on the
20-pin receptacle.

b, Separate Mounting

If the peaking generator is to be installed in
any place other thaninthe portable test set housing,
make the electrical connections as follows:

(1) Connect the black-green wire from the
generator to the positive terminal of a 50 micro-
ampere meter,

(2) Connect the red-black wire to the nega-
tive terminal of a 50 microampere meter.

{3) Connect the green wire to the negative
terminal of a 6 volt d-c source.

(4) Connect the orange wire to the positive
terminal of the 6 volt d=c source.

3. CONTROLS
a. CRYSTAL

The CRYSTAL switch is a 9 position switch
located on the front of the generator. Positions
1 through 8 correspond to eight numbered internal
crystal positions, which permit selection of up to
eight test frequencies.

The EXT, position on the switch selects the
three external crystal sockets. Only one crystal
should be used at a time when using the EXT.
position,

b. SET LEVEL and ATTENUATOR

Operation of the SET LEVEL and ATTEN-
UATOR varies the amount of oscillator current,
which also controls the output level of the gener-
ator,

CAUTION
Some frequency shift maybe encountered
with adjustment of the SET LEVEL or
ATTENUATOR.

The ATTENUATOR is a smaller adjustable
resistance which is useful in adjusting the output
of the 890-960 mc tuned circuitto a pre~determined
level and also for making fine adjustments of the
SET LEVEL. Bothcontrols are labeled from 0 to
10. This labeling enables re-setting of the controls

after they have been checked against a signal gen-
erator of knownaccuracyor against the diode cur-~
rent reading indicated on the portable test set
meter.,

c. FREQ., ADJUST

The FREQ. ADJUST control provides fine
tuning correction (warping) of the crystal fre-
quency., This controlshould beusedonly to''zero"
the crystal frequency. Itis important to note that
a change in frequency may cause a change in the
output level.

d. RANGE

Operation of the RANGE switch selects a
warping circuit for a range ofcrystal frequencies
and also selects the proper output circuit to cor-
respond to the frequency range.

Position A - crystals from 1 to 4 mc. This
position provides a useful harmonic output up to
54 mc. An anti-resonant, ovenized transmitter
controlcrystal may be used in this position with-
out using the crystal heater. Under these condi-
tions, the crystal must be plugged into an external
crystal socket on the front of the generator,

Position B - crystals from 4 to 8 mc. This
position provides a useful harmonic output up to
470 mc.

Position C - crystals from 9 to 9.6 mc. This
position provides a useful harmonic output from
890 to 960 mc.

To eliminate any low order harmonics which
maybe encounteredin any of the intermediate fre-
quency bands, when using positions B or C, the
crystals available for use with the peaking gener-
ator are specially selected to prevent low order
harmonic interference. An example of this is as
follows: channel frequency - 33 mc; crystal used
- 2.750mc. If this crystal is used in the peaking
generator and the receiver beingtested has afirst
i-f of 5.5 mc, then the second harmonic of the
crystal {2 x 2.750 mc = 5.5 mc) may interfere
during the r-f alignment.

When using transmitter crystals, the possi-
bility of i=f interference should be considered.

4. CALIBRATION
The peaking generator canbe checkedagainst

a signal generator of known accuracyusingan f-m
communications receiver as a tuned voltmeter,




a. Meter Discriminator and Limiter -- connect
the metering cable fromthe test set to the receiver.

b. Interconnect Signal Generator and Radio Set
-- connect the r~fprobe from the signal generator
to the antenna receptacle on the radio set.

c. Zero Signal Generator Frequency -~ set the
signal generator to the exact receiver frequency.

d. AdjustSignal Generator Output -~ adjust out-
put to approximately 1 microvolt. Note the lim-
iter reading (Position Selector switch in position

#2).

e. Replace Signal Generator with Peaking Gen-
erator ~~ remove the signal generator cable and
connect the peaking generator r-f cable to the an-
tenna receptacle on the radio set.

f. Adjust Frequencyto Exact Receiver Frequen-
cy -- place the Position Selector switch in posi-
tion#4. Adjust the frequency outputof the peaking
generator to the exact receiver frequency.

g. Adjust SET LEVELand/or ATTENUATOR -~
adjust the SET LEVELand/or ATTENUATOR for
the same limiter readingasin step d. above. Re-
check the FREQ. ADJUST. Record the exact
position of the SET LEVEL and ATTENUATOR
controls to eliminate the above procedures in sub-
sequent receiver checking.

5. OUTPUT CIRCUITS

There is an adjustable capacitor in each out-
put circuit, One circuitis peakedat approximately
460 mc (Clon Schematic Diagram 63C852859) and
needs no further adjustment. The other circuitis
peaked between 890-960 mc {C2 on Schematic Dia-
gram 63C852859) and should be peaked for maxi-
mum output on the test frequency.

6. OPERATING INSTRUCTIONS

General procedures for setting up the peaking
generator for r-f peaking of an f~-m communica-
tions receiver are as follows:

a. Rotatethe CRYSTAL switchtoselectthecrys~
tal frequency to be used.

b. Placethe RANGE switchinpositionA, B or C,
depending onthe crystal fundamental frequency and
the output frequency desired.

c. Adjust theSET LEVELandthe ATTENUATOR
for the output level desired.

d. Rotatethe FREQ. ADJUST towarpthe crystal
to the test frequency.

NOTE

When the Function Selector switch {onthe
TU546 Portable Test Set) is in ACCESS,
position, the oscillator and harmonic
diode generator efficiency canbe checked
by observing the test set meter reading.
The normal maximum reading should be
20 to 35 microamperes, The reading de-
pends to some extent on the condition of
the batteries and the conditionofthecrys~
tal used. The batteries may be checked
by placing the PositionSelector switchon
the test set to position #13 (Function Se-
lector switch in RCVR or XMTR).

To conserve battery life, when the generator
is not in use, place the SET LEVEL control in the
full counterclockwise position, or 0. Under these
conditions, the battery life is the same as the shelf
life. The batteries are completely removed from
the peaking generator circuit whenthe 20-pin me-~
tering plugis notplugged into the 20-pin receptacle
on the test set.

7. CRYSTALS

For proper operation of the TK589 Peaking
Generator, MOTOROLA Type AUL anti-resonant
crystals should beused. Crystalsare notsupplied
with the peaking generator, but are available on
separate order., When ordering crystals, specify
Type AUL and the test frequency desired.




1snrav 4nn
i gevol L
6682$80€9 'ON "9vIQ 2

H313W

oL HIT 06

' 3
~ o) v 1
NOWWOD 4N10° \

89 /

i

—| HA &

an, 0 / &
we'zS 10

Y

/ Hri9's
91
N
NP |
%00k D mV\-c _
€y \\\ AS'0- +—o | — H!H\IJ
- Aﬁ __ I

ISLIND0S IVASAND |
o AGT- Ho_o

I
%9'S
HOLIMS N\
- ALY -
. ¥8°9
%) i 2]
‘o - W AZE-

HOLYMIN3O
.. JINOWNVH

AN

21

o
=
~ *
R
b o
Ry
"
-4 Q
Omz
oo
~
\n

NOILISOd -6
PAX OL FAX

—) -
62 ==
we's .,S.oH
N W
A¥3llve <
——P ro_oL g i
Mao,
tr5
2 w0
Hgo
mDS
§38
5
w0 0 °
.mmm
4923
hea_
g R
ool
2e8q
MEoz
et
TSM5




AEPD-1255

Ci c2

ATTENUATOR

RANGE

e, e
7R [T

SET
LEVEL

CRYSTAL
SOCKETS

CRYSTAL

MODEL TK589 PEAKING GENERATOR
WIRING DIAGRAM

EXTERNAL CRYSTAL

RANGE FREQ. SET CRYSTAL
RF CONNECTOR ATTENUATOR ADJUST LEVEL SOCKETS
L C5
35 5 4 . :
Jt BLUE P
pot ® 5 o | xvs | © Q
YR L3 R9 6/ N3 -
-9 TN ci2 50K O (o, / \ )
1 R2 100 PH BLK L BLK. . , »
|___= loa 2.5K 7-42.8 o) XY6 @ @ ]
) R 5 L, g BLK 8 ‘ o
[— =~ 51 @—TOV B ~ 1 le) s O 1% \5 L \_T
15% RF GHOKE 0 B R BLU-WHT,
P S =
| ?——A/ _’:/EXT. XY7
x |
[ l
m
—
o3 La WHITE |
[15 2
RF CHOKE L SOUH @ BLUE @ GREEN o
o DOT DOTS |
L5 L6
L2 *——— T 5 |
4 UM 5.60H
% g g g s | 4l 82
) (U]
ﬁ%mc 2 o oM
CR! _JGeNERATOR 9 3 > 6/ | AN
x @ BLK 14 08 o\2
= YEL | ’
5703 2 8l o ot
;1ARM ONIC | _I BLU -WHT
GENERATOR N ~{.8V Ng y -5V J_'&ZV § EXT.
| GREEN ® I o
o6 R3 c7] R4 c8|P9T 7 B0 {s ke . c10] 2rs @
Cl PEAKS OUTPUT CIRCUIT FROM I o F 100K o 22K o T v o 6.8K g;ﬁ 600 5.6K ITB1
890 TO 960 MC, . UF UF : . . ,
RANGE SWITCH IN"C" POSITION. | UF UF | DIAG. NO. 63E852858
- - -1.9V LTV mmeev 3
[+e]
C2 PEAKS OUTPUT GIRCUIT FROM | | o B 5 - e ol =zl =2
450 TO 470 MC. gl 8 2 3 g ) B ] -
_RANGE SWITCH IN "B"POSITION, YEL YEL o © x ©
. C
Qo " O1UF
x L XYt © o« o <« |xv2 XY3 @ < XY4
[22]
o
3 i 8 7 6 5 2
BLK-GRN & &
_ [ COMMON - COMMON INTERNAL CRYSTAL SOCKETS
IL_‘__I IL‘_‘_'_I NON-OVENIZED CRYSTALS ONLY
MODEL TABLE
TO 50 UAMP METER FOR METERING TO 6V BATTERY
SCRIPTION
DIODE MULTIPLIER GURRENT. MODEL DE !
‘ TK589 PEAKING GENERATOR

IF'USED WITH TUS546 TEST SET:

(1) CONNECT BLK-GRN TO BLK-GRN
WIRE ON METER REV. SWITCH (S6)

(2) CONNECT RED-BLK TO RED-BLK
ON METER REV. SWITCH.

IF USED WITH TU546 TEST SET:

(1) CONNECT ORG TO PIN NO.{9 ON
20-PIN RECEPTACLE.

(2) CONNECT GRN TO PIN NO.{3 ON
20-PIN REGCEPTACLE.

NOTES
i VOLTAGE READINGS TAKEN WITH ATTENUATOR AND
SET LEVEL CONTROLS FULLY CLOCKWISE.

2. ALL RESISTORS ARE INDICATED IN OHMS; K= 1000

3. ALL CAPACITORS ARE INDICATED IN MICROMICROFARAD
UNLESS OTHERWISE STATED.

MOTOROLA
PART NO. 63E852858
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PARTS LIST for Diagram 63E852858-0

REFERENCE

MOTOROLA

REFERENCE

MOTOROLA

SYMBOL PART No. DESCRIPTION
CAPACITOR, fixed: unless
otherwise stated

Cl 20A858351 variable: air; 0.5 uuf min. to
3 uwuf max.

c2 same as Cl

C3 21K835358 molded silver mica; 15 uuf £10%;
500 vdew

C4 same as C3

C5 21R410048 ceramic; disc; 30 uuf +10%;
500 vdcw

Cé6 21A801139 ceramic; disc; .01 uf +80-20%;
600 vdew

Cc7 same as Cb

cs same as C6

Cc9 same as Cé

C10 21K851299 ceramic; disc; 600 uuf £10%;
600 vdew

Cl1 same as Cé

ciz2 19A475604 variable: air; 7 uuf min. to
42, 8 uuf max.

CRYSTAL UNIT, rectifying:

*CR1 48K859427 germanium diode; coded yellow

*CR2 same as CR1
CONNECTOR, receptacle:

J1 9B855268 female; single contact; round

molded styrene insulator;
50 ohm impedance; type BNC;
chassis mounted; RF
Connector

COIL, RF': choke;

L1 24A813564 5.6 uh

L2 24B858421 60 turns

L3 24A832402 100 uh; coded BLUE dot

L4 24A83848 90 uh; 3 pie

L5 24A840728 4 uh; coded WHITE-BLUE dots

Lé 24A813564 5.6 uh; coded GREEN-GREEN
dots

L7 24A825124 4.3 MH; coded GREEN dot
TRANSISTOR:

Ql 48A128219 P-N-P
RESISTOR, fixed: carbon; unless
otherwise stated

R1 6R5648 51 ohm £5%; 1/2 w; ins.

R2 18K858468 variable: 2. 5K +30%; 1/4 w

R3 6R6031 100K £10%; 1/2 w; ins,

R4 6R6069 2.2K *10%; 1/2 w; ins.

R5 6R6270 220 ohm £10%; 1/2 w; ins,

R6 6R6428 6.8K £10%; 1/2 w; ins.

R7 6R2004 8.2K *10%; 1/2 w; ins.

R8 6R6117 5.6K £10%; 1/2 w; ins.

R9 18K 858469 variable: 50K %20%; 1/4 w
SWITCH, rotary:

S1 40K801196 4 pole; 3 position

S2 40B858122 2 pole; 9 position
BOARD, terminal;

TBI1 31A835961 18 solder lug terminals
SOCKET, crystal: female;

XYl 9K857508 4 contact; square molded black
bakelite base; chassis
mounted

XY2 same as XY1

XY3 same as XY1

XY4 same as XY1

XY5 9K857509 2 contact; rectangular molded

black bakelite base; chassis

SYMBOL PART No. DESCRIFTION
SOCKET, (cont'd)

XYé6 9K82810 2 contact; rectangular molded
black bakelite base; chassis
mounted

XY7 9A824969 2 contact; rectangular molded

steatite base; chassis
mounted

mounted

*Germanium diodes, CR1 and CR2, are factory selected for
proper 960 mc characteristics, Replacements for these
items should only be ordered from a MOTOROLA parts
depot as listed in the instruction manual. Order under the
part number and nomenclature a§ listed absve,

END OF DOCUMENT






