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GUARANTEED PERFORMIANCE SPECIFICATIONS

GENERAL

MODELS P31DDC-1000 Series P31DDC-3000 Series P21DDC~1000 Series P21DDC-3000 Series
| POWER SUPPLY Eleven #1050 Industrial "D" cells or one 14.0 v nickel-cadmium battery.

BATTERY Standby 4 maatl4.0v 10 ma at 14.0 v 4 maat 14,0 v 10 ma at 14.0 v

DRAIN JReceive 55 ma at 14,0 v 62 ma at 14.0 v 55 ma at 14,0 v {12 ma*¥ 62 ma at 14.0 v (19 ma*%)

| Transmit 900 ma at 13.5 v 900 ma at 13.5 v 410 ma at 14.0 v 415 ma at 14.0 v

DIMENSIONS | Speaker~

(excluding antenna) |[microphone 9" x 7-3/4" x 3-3/4"

{with dry cell i Speaker-Handset 9" x 8-3/4" x 3~3/4"

batteries) [Handset Tk B3 4 x 3 oo

DIMEN.SIONS SReaker- 91 x 6-3/8" x 3-3/4"

(excluding antenna) microphone o

(with nickel- Speaker~Handset 9" x 7-3/8" x 3-3[4"

cadmium batteries) Handset 9" x 7-3/8""x 33747

WEIGHT* Speaker-microphone | 7# 14 oz, 8# 7# 7 oz. # 9 oz.

(with dry cell Speaker-Handset 8# 7 oz. 8# 9 oz, 7# 15 oz. 8# 1 oz,

batteries) Handset 8# 4 oz. 8# 6 oz. 7# 12 oz, 7# 14 oz.

WEIGHT* Speaker~microphone | 6# 8 oz. 6# 10 oz, 6# 1 oz, 6# 3 oz.

{with nickel- Speaker-Handset # 7# 2 oz, 6# 9 oz, 6# 11 oz,

cadmium batteries) | Handset { 6# 13 oz, 6# 15 oz, 6# 6 oz, 6# 8 oz.
TRANSMITTER

CHASSIS MODEL NTB6060 Series with NLB6120 Series Power Amplifier NTB6050 Series

RF OUTPUT 5.0 w at nominal battery voltage {13.5 v) 1.4 w at nominal battery voltage {14.0 v)

FREQUENCY STABILITY

NTB6060 Series +, 002% from -300C to +600C (+250C reference)

NTB6050 Series %, 0025% from -300C to +60°C (+250C reference)

MODULATION

16F3: %5 kc for 100% at 1000 cps; or 36F3: %15 ke for 100% at 1000 cps

CRYSTAL MULTIPLI(CATION

16 times

SPURIOUS AND HARMIONICS

more than 52 db below carrier

more than 45 db below carrier

FM NOISE

At least 35 db below 3.3 kc deviation at 1000 cps, or at least 40 db below %10 k¢ deviation at 1000 cps

AUDIO RESPONSE

AUDIO DISTORTION

Less than 8% at 1000 cps, 2/3 rated maximum deviation

RECEIVER

MODULATION ACCEPTANCE

+5 ke (split channel models) or £15 ke (wide band models)

SENSITIVITY

{ Less than 0, 35 microvolt for 20 db quieting

SPURIOUS AND IMAGIE REJECTION

More than 70 db below carrier

NOISE SQUELCH SENSBITIVITY

Noise compensated type: adjustable sensitivity, will open at less than 0. 18 microvolt

SENSITIVITY

TONE CODED SQUELI(CH

Fixed sensitivity will open at less

than 0, 18 microvolt

Fixed sensitivity will open at less

than 0. 18 microvolt

AUDIO OUTPUT

500 milliwatts to speaker or 3 milliwatts to handset at less than 10% distortion

FREQUENCY STABILITY

0. 0025% from -30°C to +60°C (+25°C reference)

SELECTIVITY

More than 60 db at +20 kc or #40 kc measured by the 20 db quieting method

CHANNEL SPACING¥*

20 kc (£5 kc Bandwidth) 40 kc {x15 kc Bandwidth)

*Tone-coded squelch awailable in split-channel models only
**Applies to handset mortiels without loudspeaker

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE

FCC LICENSE DESIGNATION:

P31 Series CC1505
P21 Series CC1504B
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ACCESSORY TABLE

MODEL DESCRIPTION

NPN6032A 117 V AC Power Supply

NLN6268A Shock Mount Rack

NLN6129A Carrying Strap

NLN6262A Carrying Bag

P-7208-A RF Dummy Load for P21 Series Radiophone

P-7208 RF Dummy Load for P31 Series Radiophone

- NLN6145A Dummy Load Antenna for P21 Series Radiophone

NLN6040A Dummy Load Antenna for P31 Series Radiophone

NLN6311A Back Pack Harness complete with microphone, earpiece and volume control

NLN6312ZA Back Pack Harness less microphone, earpiece and volume control

NMN6009A Headset and Microphone

NLN6029A Nickel-Cadmium Battery Charger (Requires NKN6077A Battery Charger Adapter)

NKN6079A Battery Charger Cable Kit (for NPN6031A Power Supply and NLN6029A
Battery Charger)

NKN6080A Battery Charger Cable Kit (for NLN6267A Battery Kit and NLN6029A
Battery Charger)

TEKA-40 Power extension cable for easy repair and/or alignment

NLN6270A 6/12 V DC Vehicular Charging Unit

NKN6074A 6 V DC Vehicular Cable for NLN6270A Charging Unit

NKN6075A 12 V DC Vehicular Cable for NLN6270A Charging Unit

NEN6076A 12 V DC Cigarette Lighter Cable for NLN6270A Charging Unit

NKN6042A Antenna Extension Cable (20! RG-58 A/U)

NAB6101A Long Wire Antenna 25-30 mc

NAB6102A Long Wire Antenna 30-36 mc

NAB6103A Long Wire Antenna 36-42 mc

NAB6104A Long Wire Antenna 42-48 mc

NAB6105A Long Wire Antenna 48-54 mc

NENG6048A Test Jig for Servicing Radiophone
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RF DUMMY LOAD
Model P-7208
For P31 Series units =
CARRYING CASE ‘ Model P-7208-A S
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Model NLN6145A
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Model NMN6009A Model NLN6029A
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DESCRIPTION AND OPERATION

1. DESCRIPTION

The Motorola ""Handie-Talkie'' FM radiophone
is a completely transistorized and weatherproof
portable communications radio set. The radio-
phones are complete, self-powered, portable FM
transmitter and receiver units for two-way com-
munication. The advantages of the transistor --
reliability, lightweight, compact size, reduced
maintenance and operating costs -- are fully
utilized.

Motorola dual squelch "Private-Line'" radios
are especially useful when operatingunder crowd-
ed channel conditions. Severalnetworks may share
the same carrier frequency in the same area with
2 minimum of interference when eachnetworkuses
a different "Private-Line' tone frequency.

Dual squelch ""Private-Line' radios and car-
rier squelch radios are available in two series of
models. The lighter weight P21 series for maxi-
mum portability and the P31 series where higher
r-f power output is required. The P21 seriesun-
its deliver 1.4 watts of r-f power at nominal bat-
tery voltage throughout the 25-54 mcband and
weigh as little as 6 lbs. 1 oz. The P31 seriesun-
its deliver 5 watts of r-f power output and weigh
aslittleas 6 lbs. 8 0z. Both series of radiophones
are available in one or two frequency models.
Refer to the Model Chart inthe frontof this manual
for a complete listing of the models available.

a. Power Supplies

All types of units are available with dry bat-
teries, nickel-cadmium batteries or a 117 volt
a-c power supply {(accessory item). Operation is
also possible from either a 6 or 12 volt external
battery when the nickel-cadmium power supply is
used.

Power packs are changed by unsnapping two
spring snaps located at the ends of the unit and
separating the power pack from the radio section.
Another power pack (dry battery, nickel-cadmium
or the 117 volta-c power supply) can then be
attached to the radio section to again form one
integral package.

b. Antennas
The NAB6040A Series Antenna consists ofa

stainless steel whip 42" long and a removable
loading coil. The loading coil consists ofa series

resonant tunable inductance, The combination of
whip and loading coil produces a 1/4wavelength
antenna tunable within a given band of the 25-54
mc range. Refer to the Model Chart for the spe-
cific frequency ranges of the antennas.
NOTE
The Motorola '""Handie-Talkie' radiophone
may be used with a fixed or elevated an-
tenna. The antenna circuit providesa 50-
ohm termination at theantenna receptacle;
therefore, any 50-ohmantenna resonantto
the transmitter frequency canbeused. The
higher the antenna, the greater the area
that can be covered.

c. Handset

The NMN6017A Handset is supplied complete
with a rubber covered coiled cord, which extends
to about 5 ft., and a weatherproof connector. A
push-to-talk bar on the handset turns the trans-
mitter on. The handset connector plugs into a
four-prong receptacle on top of the unit housing.

d. Microphone

The NMN6018A Microphone is supplied with
a rubber covered coiled cord, which can be ex-
tended to about 5 ft., and a weatherproof connec-
tor. This palm type microphone is provided with
a push-to-talk button which turns on the transmit-
ter. The microphone connector plugs into a four-
prong receptacle located on top of the unithousing.

2. PRE-OPERATIONAL NOTES

Use care when unpacking and handling the
""Handie-Talkie'" FM radiophone. Open the ship-
ping carton and carefully removeall items. Check
the contents to be sure that all items have been
included.

Inspect the equipment thoroughly as soon as
possible after delivery. If any part of the equip-
ment has been damaged in transit, reportthe ex-
tent of damage to the transportation company im-
mediately.

IMPORTANT
This equipment contains batteries. Ex-
tended storage of the equipment will reduce
the operating performance due to reduction
in battery voltage and life. Partially used
dry batteries, if left standing for long



periods, will leak electrolyte and may re-
sult in damage to the radio equipment. If
equipment is to be stored for alongperiod
of time, remove the batteries and store

them in a cool place.

The Motorola "Handie-Talkie' radiophone is
shipped direct from the factory completely assem-
bled, ready for use, except for the installation of
the antenna.

3. OPERATION

CAUTION
Do not key transmitter unless antenna,
dummy load or equivalent is connected
to the antenna receptacle.

a. To Turn On

Remove the microphone or handset from the
mounting bracket. The ON-OFF switch is located
under the microphone or mouthpiece end of the
handset. Press down on the side of the switch
labeled PUSH ON. This places the receiver in
operation.

NOTE
All power supplies except the a-c power
supplies, turn on and off withthe ON-OFF
switch on the radiophone housing. To
turn on the a-c power supply, alwaysuse
the ON-OFF switch on the power supply
housing.

b. To Adjust Receiver Audio Volume

Turn the squelch control fully counterclock-
wise. On dual squelch models, turnthe "PL"OFF
switch to the OFF position. Adjust the volume
control until the desired volumeis obtained from
the speaker,

c. To Adjust Squelch Control

Turn the squelch control fully counterclock-
wise. On dual squelch models, turnthe "PL'" OFF
switch to the OFF position. With no signal being
received, turn the squelch control clockwise un-
til the noise.just cuts out (squelches).

d. !Private-Line' Operation (dual squelch

models only)

For '""Private-Line' operation, placethe "PL"
OFF switch in the '""PL'" position. All non-'"Pri-
vate-Line' and incorrectly coded "Private-Line"

signals will then be blocked from the speaker. The
squelch controlis inoperative when the "PL" OFF
switch is in the "PL' position and does not require
adjustment.

NOTE
Before transmitting, momentarily place
the '"PL'" OFF switch in the OFF posi-
tion. This enables the operator to
check for a clear channel and thus avoid
breaking in on the transmission of an-
other on-frequency unit.

e. To Monitor

To monitor all on-frequency transmissions,
turn the unit on and adjust the volume and squelch
controls to the proper levels. On dual squelch
models, the "PL'" OFF switch must be OFF. To
monitor only properly coded "Private-Line' trans-
missions, the "PL'" OFF switch must be
"PL" position.

in the

NOTE
All models feature a semi-automatic ON-
OFF switch that automatically turns the
radiophone off when the microphone or
handset is replaced in its holder. Contin-
uous monitoring of the receiver in mic-
rophone equipped models may be accom-
plished by placing the microphone in its
holder face up. Placing the microphone
in its holder face down turns the radio-
phone off.

f. To Transmit

Hold the mouthpiece 1 to 2 inches from lips.
Press the push-to-talk button in firmly and hold
it. Speak slowly and clearly across the mouth-
piece in a normal-to-loud voice. Release the
button to listen. The receiver becomes inopera-
tive when the push-to-talk button is pressed, there-
fore, the button must be released at the end of a
transmission to receive.

NOTE
Additional range may be obtained when
the radiophone is placed on the hood or
top of a car. This furnishes a good
ground plane for the antenna.

g- Frequency Selection (Two-Frequency Models

Only)

The rotary switch on the top of the unit may
be turned to position Fl or F2 to select either of
the two operating frequencies.
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h. To Turn Off i, Storage
Remove the batteries before storing the unit
Replacing the microphone or handset in the for a long period of time. If the radiophone is
mounting bracketautomatically turns the receiver equipped with nickel-cadmium batteries, refer to
off. the BATTERY REPLACEMENT AND CHARGING

SECTION for care and storage of the batteries.

FREQUENCY SELECTOR SWITCH AND/OR
"PRIVATE-LINE" ON-OFF SWITCH

SQUELCH CONTROL MICROPHONE
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LOADING
COIL

ON-OFF SWITCH
LOCATED BENEATH
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VOLUME CONTROL
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BATTERY REPLACEMENT AND CHARGING

1. BATTERY REPLACEMENT PROCEDURE

NOTE:
LETTERS AND NUMBERS
IN BOXES REFER TO SPECIFIC
PARAGRAPHS IN THE TEXT.

Figure 1

To replace all types of batteries,
nickel-cadmium type: (Refer to Fig. 1)

dry or

a. Unsnap the spring snap at each end of the
radiophone.

b.  Pull bottom section of radio (battery section)
down and away from upper section.

c. Remove the battery compartment cover by
unscrewing the 1/4 turn captive screwandlifting
the cover up.

d. To replace dry batteries, first remove the
old batteries by turning the battery compartment
upside down. Replace the new batteries in the
compartment so the flat (negative) end of the
batteries are making contact with the springs
and the tip (positive) end of the batteries are
making contact with the flat contact surfaces.

e. To replace nickel-cadmium battery, proceed
as follows:

(1) Remove two screws from corners of
battery.

(2) Lift battery out of battery compartment.

(3) Remove three-prong plug from battery.

(4) Insert new battery by reversing this pro-
cedure.

Fast battery replacementcanbeaccomplished
by changing the entire power supply and replacing
the batteries in the used supply at some later time.
Additional power supplies can be purchased as
separate accessories for fast changeover.

2. DRY BATTERIES
a. General

All batteries, dry and wet, have a finite
shelf life.
reduces their closed circuitvoltage and operating

life. In some cases, when stored too long, dry

Storing them for long periods of time

AEPD-8650-O(CE2286-K8)

batteries may leak electrolyte after partial use
and damage the radio. Therefore, if radio equip-
ment is to be stored for long periods of time,
remove the batteries and store separately in a
cool place. Never store batteries in a warm
place as heat increases their chemical action and
shortens life.

Shelf life of a dry battery is approximately
3-6 months. Therefore, they should be put into
use within 3 months after purchase.

The batteries can be tested at the battery
terminals under transmit load conditions.

The batteries should be replaced when the
voltage under transmit load conditionsis below
11 volts.

IMPORTANT
BATTERY VOLTAGES AND CAPACITY
DECREASE MARKEDLY DURING LOW
TEMPERATURE PERIODS.

b. Fuse Replacement

To replace the fuse in the battery compart-
ment, proceed as follows:

(1) Unsnap the spring snap at each end of

the radiophone.

(2) Pull bottom section of radio (battery
section) down and away from upper section.




(3) Remove the battery compartment cover
by unscrewing the 1/4 turn captive screw and
lifting the cover up.

(4) Remove all batteries.

(5) Remove the screws from the battery
separator and lift out.

(6) Unsolder the pigtail fuse from the under
side of the battery separator.

(7) Solderanewfuseinplaceandreassemble.

3. NICKEL-CADMIUM BATTERIES

a. General

The battery comprises 11 hermetically sealed
cells which are series connected to provide a
nominal 14 volt output. The cells are cased,
and fitted with a cable and connector.

The voltage of a nickel-cadmium battery re-
mains approximately constant under load until
the battery approaches the discharged condition.
At this time, a marked decrease in this voltage
occurs and the discharged condition (1.0 v per
cell) is reached abruptly. These batteries should
be recharged whenthe voltage under transmitload
reaches 11.0 v.

NOTE
Battery voltage can not be measured at
charging contacts.

b. Charging

The Motorola battery chargers and cables
listed under ACCESSORIES at the front of this
manual are recommended for charging these
batteries. The use of other chargers will void
the battery guarantee and may result in perma-
nent damage to the batteries. Follow the charg-
ing instructions which accompany the charger.

C. Storage

The batteries may be stored at room temper-
ature, in any state of charge without damage.
These batteries are subject to self discharge
however, and should be recharged after extended

storage.

4. BATTERY LIFE

Under operating conditions of 10% transmit,
10% receive at rated audio outputand 80% receive
standby, drybatteries will give approximately the
following life:

NPN6030B - Standard Power Pack
W /NLN6310A Batt. - fourteen 8 hour
working days, each separated by a 16
hour OFF period.

NPN6031A - Nickel-Cadmium Power
Pack (with one NLN6267A Batt. Kit) -
one 8 hour working day before recharg-
ing isnecessary.

P21
Series|

NPN6030B - Standard Power Pack
W /NLN6310A Batt. - six 8 hour
working days, each separated by a
P31 16 hour OFF period.

Series|
€T€% NPN6031A - Nickel-Cadmium Power

Pack (with one NLN6267A Batt. Kit) -
one 8 hour working day before recharg-

ing is necessary.
—

Note thatmostactual transmit duty cyclesare
much smaller and approach 2% rather than 10%.
Also in many types of operation, the unit is not
kept turned on continuously. If this type of ser-
vice is prevalent, battery life may be extended to
many times those mentioned previously.

THEORY OF OPERATION

1. GENERAL

The "Handie-Talkie' radiophone consists of
a crystal controlled transmitter and
operating in the 25-54 mc frequency range. The
transmitter contains an audio section and an r-f
section. The audio section consists of anampli-
fier-limiter and an integrator stage. In P21 ser-
ies models, the r-f section consists ofacrystal-

receiver

controlled oscillator, a modulator, two frequency
doublers, one frequency quadrupler, a driver

amplifier, a power amplifier stage and a current
limiter stage. In P31 series models, an addition-
al chassis containing a power amplifier is added.

The receiver is a double-conversion, super-
heterodyne unit consisting of one r-f amplifier, two



oscillators, two mixers, one first i-f amplifier,

five second i-f amplifiers, a 455 kc filter, a limi-
ter, discriminator, squelch amplifier, noise rec-
tifier and twoaudio amplifiers. Speaker versions

use a third stage of audio amplification.

Dual squelch "Private-Line" models include
additional stages, some of which are shared by
both the transmitter and receiver. The common
stages are a "Vibrasender-sponder" circuit, tone
amplifier circuits and a "Vibrasender-sponder"
driver. High and low pass filters are unique to the
receiver and a diode modulator is unique to the
P21 series transmitter.

2. CIRCUIT THEORY
a. Transmitter

A reluctance microphone produces a low
level audio output which is directly coupled to a
preamplifier, Q501, which is contained in the
microphone housing. The output from this stage
is capacitively coupled to the amplifier-clipper
stage, Q110,

The amplifier-clipper and the integrator
stages are part of the ''Instantaneous Deviation
Control'" (IDC) circuit. Since the transmitter is
phase modulated, the frequency deviation is de-
pendent upon both the amplitude and frequency of
the audio signal applied to the modulator. The
combination of the integrator and the phase mod-
ulator has a 'flat" response since the pre-
emphasis characteristic of the phase modulator
is offset by the de-emphasis of the integrator.
Therefore, the frequency deviation of the modu-
lator system is only dependentupon the amplitude
of the input to the integrator. The amplitude of
the audio signal is limited in the amplifier-clip-
per stage before reaching the integrator, thereby,
limiting maximum deviation to a fixed value with-
in the desiredfrequency range. Audiofrequencies
above 3000 cps are attenuated in the ''splatter"
filter before reaching the integrator.

Oscillator stage, Q101 (and Q201 in 2-fre-
quency units) isa fundamental, crystal-controlled,
anti-resonant oscillator circuit. It generates a
radio frequency which is multiplied 16 times in
the succeeding stages to produce the desired
carrier frequency. A variable capacitor across
the crystal permits a fine tuning adjustment
(warping) for the proper operating frequency.
The oscillator output is coupled to the modulator
stage Q102.

RF is applied to the base and collector while
audio is applied to the emitter of the modulator
transistor. The internal r-f gain of transistor,
Q102, is varied by the applied audio voltage.
With a fixed phase shift circuit shunting the tran-
sistor and a variable phase shift through the tran-
sistor, an overall variable phase shift is obtained
at the output. The variable inductance inthe out-
put of the modulator stage allows matching of the
output reactance of the stage to insure minimum
distortion and maximum linear deviation. Gen-
erally, phase modulators are capable of mod-
ulating with low distortion over a small phase
angle. This necessitatestheadditionof frequency
multiplier stages which increase the frequency
deviation to the desired value.

Transistor frequency multipliers, or class
B amplifiers, in general do not require forward
biasing. Without signal drive, zero-biased class
B frequency multiplier stages will not draw any
emitter current. With drive present, the tran-
sistor will draw current and this currentis easily
monitored by measuring the d-c voltage develop-
ed across the emitter resistor. An exception to
this is the first doubler stage, Q103, where since
the signal input level is very low, a small amount
of forward bias is supplied to increase the gain of
the stage.

The driver, QIl06, provides the proper
amount of r-f voltage to drive Q107 and Q108,
the power amplifier, In P21 series units, the
output power from this stage is coupled di-
rectly to the antenna.

In P31 series units, Q107 and Q108 function
as an intermediate power amplifier. The output
from Q107 and Q108 is coupled to final power
amplifier Q401. This higher output is then
coupled to the antenna via the transmit-re-
ceive relay.

b. Receiver
—

The signal from the antenna is coupled to the
r-f amplifier, QIl, where it is amplified before
being injected into the first mixer. The oscillator
Q2, is a crystal-controlled, series-resonant type.
The crystal frequency is multiplied three times
before being injected into the mixer. There, the
incoming r-f signal and the oscillator frequency
mix to produce the first intermediate frequency.
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The first i-f signal is amplified in the next
stage, Q3, and fed to the second mixer. The
second mixer combines the first i-f signal and
the output of the 2nd oscillator to produce the
second i-f signal of 455 kc.

The 455 kc signal is selected in the first
section of the '""Permakay' filter, amplified in
the two following stages, Q6and Q7, and selected
again in the second section of the "Permakay"
filter. The 455 kc signal is then amplified in the
next three stages.

The limiter stage removes any AM noise
present on the incoming signal. The discrimin-
ator translates the variations of frequency of the
i-f signal to an audio frequency signal which is
then coupled to the first audio amplifier.

Squelch action is provided by taking the noise
produced at the supply voltage decoupling point
of the limiter, removing the residual 455 kc sig-
nal, amplifying that portion of the noise above
the normal voice frequency range, rectifying this
noise and applying it as positive bias to the base
of the audio output stage. When the receiver is
not quieted (in the absence of an r-f carrier), this
bias cuts off the audio output stage and eliminates
the speaker noise. The degree of squelch action
is regulated by a potentiometer.

The audio section consists of twolow power
amplifier stages in series where the recovered
audio is amplified to 3 milliwatts. These two
stages are directly coupled so that whenthe first
stage is back biased by the squelch rectifier cir-
cuit, the second stage is also turned off. The
output of the second stage is coupled to the hand-
set earpiece and provides 3 milliwatts of audio
power.

In versions using a speaker, the audio output
of the second stage is coupled to a power stage

which amplifies the audio signal to 500 milliwatts.

c. Dual Squelch '"Private-Line' Transmitters
And Receivers

The controlling element in the "Private-Line'
circuit is the "Vibrasender-sponder'" unit. The
unit acts similar toa controlcrystalinan oscil-
lator stage. When the transmitteris keyed a
resonant reed inside the unit vibrates ata pre-
determined frequency. The resulting tone is then
amplified in tone amplifiers which raise the sig-
nal to the proper level to drive the diode modu-
lator, CR104. The diode modulator varies the
first oscillator frequency at the tone frequency
rate. Modulation is accomplished by varying the
effective resistance of the modulator diode. This
in turn, varies the effective reactance of a capa-
citor in parallel with the crystal which modulates
the oscillator frequency.

In the receive mode of operation with the
'""Private-Line'" switch in the OFF position, the
squelch circuit detects noise on the receiver
channel. This noise is amplified in the squelch
amplifier and rectified. The resulting current
overcomes the forward bias to turn off the lst
audio transistor. Moving the ""Private-Line"
switch to the ON position changes the bias on
the lst audio transistor to a condition where it
is biased off. The normal squelch circuitry now
has no effect for it can only bias the transistor
off further.

When a properly coded ""Private-Line'" car-
rier comes on the air, the tone signal is sent to
the ""Private-Line' circuitry where it is ampli-
fied by the three transistor stages which drive
the "Vibrasender-sponder'' unit. The contacts
in this reed will then close and a negative d-c
voltage is sent to the 1st audio transistor where
it is used to bias this transistor to a conducting
condition, unsquelching the audio amplifiers.

This receiver makes use of two separate and
distinct squelchcircuits, i.e., tone~coded squelch
and noise squelch. On dual squelch receivers,
when the incoming signal is properly tone-coded,
the squelch sensitivity is never greater than the
tone-coded squelch sensitivity.




MAINTENANCE

1. TEST EQUIPMENT

All the required test equipment for aligning
and testing the '"Handie-Talkie' FM radiophone

is listed in the following TEST EQUIPMENT
CHART. The listed items or their equivalents
may be used.

TEST EQUIPMENT CHART

EQUIPMENT

USED FOR

Motorola DC Multimeter with r-f probe.

All d-c and r-f measurements. Monitoring
the input current when external power supply
is used.

Motorola AC Voltmeter FM signal generator -
Motorola T1034C Signal Generator.

All a-c signal measurements. Alignment of
all r-f and first i-f stages, 20 db quieting
sensitivity measurements.

455 kc crystal-controlled oscillator - Motorola
S1056A -9A or TU546 Series Test Set with 455 kc
crystal,

Alignment of 455 kc i-f limiter and discrim-
inator stages.

Audio generator - Motorola TEK-1A Tran-
sistorized Tone Generator, 1000 cps

IDC Adjustment

Oscilloscope - Motorola T1015A General Pur-
pose Oscilloscope or Motorola T1014B Preci-
sion Wide Band Oscilloscope.

IDC Adjustment

Motorola Model P-7208 or P-7208-A RF Dum-
my Load and a field strength meter.

All r-f output power measurements.

Motorola NLN6252A Alignment Tool (supplied
with the radiophone)

Adjusting the variable capacitors and tuning
coil slugs.

DC power supply capable of supplying -14 v d-c
at 1.5 amperes (optional) Motorola TEK-23
Power Supply.

Supplying d-c power to the unitduring extended
servicing.

Motorola Model TEKA-40 Power Extension
Cable.

Connecting batteries to radio for servicing.

Motorola NEN6048A Test Jig

Holding the radiophone for alignmentor testing.

2. TEST PROCEDURE

When a radiophone requires servicing, use
the following procedures to localize the fault.

a. Check Batteries

The first step in localizing the trouble is to
check the battery voltage under load. With the
transmitter turned on (keyed), check the battery

voltage. A convenient way to do this is to separ-
ate the battery compartment and radio compart-
ment. Using the TEKA-40 Power Extension
Cable (or equivalent), connect the batteries to
the radio.

CAUTION
Do not key transmitter unless antenna,
dummy load, or equivalentis connected
to the antenna receptacle.




RECOMMENDED TEST EQUIPMENT

P-7208 for P31 Series units
S1059A P-7208-A for P21 Series units
TEST SET RF DUMMY LOAD

B moTOROLA e

S1063A S1051B TEK-1A
TRANSISTORIZED AC TRANSISTORIZED TONE
DC MULTIMETER VOLTMETER GENERATOR

T1034C T1015A T1014B
GENERAL PURPOSE PRECISION WIDE BAND
SIGNAL GENERATOR OSCILLOSCOPE OSCILLOSCOPE

NLN6252A
TUNING TOOL

NLN6145A for P21 Series units
NLD6060A for P31 Series units
DUMMY LOAD ANTENNA
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Place the voltmeter ground lead on a conven-
ient ground and measure the voltage at the trans-
mitter A- input while the transmitter is keyed.
The measured loaded voltage should be not less
then 11 volts for either thedry or nickel-cadmium
batteries. Even though the transmitter may op-
erate at this lower voltage, its operation would
be marginal and for only a shortadditional period
of time. The recommended procedure is to re-
place, or recharge, the batteries if the voltage
is below 11 volts under load. Refer to the
BATTERY REPLACEMENT AND CHARGING
section of this manual for additional information.

NOTE
Only the nickel-cadmium batteries are
rechargeable.

b. Check Overall Transmitter Operation

If the battery voltage is sufficient, check the
overall performance of the transmitter. A good
overall check of the transmitter is the r-f power
output measurement. This one check indicates
the proper operation of all the transmitter stages
(oscillator, frequency multipliers, drivers and
final amplifier) with the exception of the modu-
lator and audio circuitry. A P31 series trans-
mitter, when properly tuned and operating at
13.5 v d-c, will produce 5.0 w r-f output into a
50-ohm load. A P21 series transmitter, when
properly tuned and operating at 14.0 v d-c, will
produce 1.4 w r-f output into a 50-ohm load. It
may be necessary to retune the output circuits
slightly to match the 50-ohm load. This meas-
urement should be made usinga 50 -ohm wattmeter
connected to one end of the 50-o0hm test cable with
the other end connected to the antenna receptacle.

For furthe; details, refer to the Transmitter
Alignment Procedure. If the power outputis less
than indicated in the chart, further checking is
required. Refer to paragraph 5. TRANSMITTER
SERVICE NOTES.

c. Check Overall Receiver Operation

A good overall check of the receiver
operation is the 20 db quieting sensitivity meas-
urement. This checkwillindicate thatthe receiver
has sufficient gain and that all the included cir-
cuitry is working properly. The quieting signal
is that r-f signal input necessary to reduce the
audio output at the speaker by 20 decibels. The
measurement should be made in the absence of
extraneous signals. Since the receiver squelch

circuitry reduces the noise at the speaker, the
squelch control should be set for maximum noise
while making this measurement,

The actual measurementis made by observing
the noise voltage at the microphone connector on
an a-c voltmeter with no r-f signal receivedat the
antenna. :

NOTE
On handset models not incorporating a
speaker, a 120-ohm resistor must be
connected across the a-c voltmeter
terminals.

Sufficient carrier signal froma recommended
signal generator is then introducedviathe antenna
receptacle to reduce the noise output voltage to
1/10 of the previous reading. If all circuitry is
operating properly, the quieting signal should be
0. 35 microvolts or less. Refer to the Alignment
Procedure.

With no r-f input signal, setthe squelch
control until the speaker noise just cuts out
(threshold squelch). Sufficient carrier signal
from a récommended signal generator is then
introduced until speaker noise is just heard. The
signal level at which the squelch begins to open
should be less than one-half the 20 db quieting
sensitivity voltage measured in subparagraph (1),

(3) Audio Check
The last check to be made is the audio
check., This procedure will testthe audiocircuits
exclusive of the squelch circuitry. Refer to the
AUDIO AMPLIFIER MEASUREMENTS CHART,
which appears later in this manual, for typical
measurements and procedures.

3. DISASSEMBLY PROCEDURE (RefertoFig. 1-4)

To gain access to the transmitter and receiver
printed circuit boards, proceed as follows:

a. Remove thebattery compartmentas described
in the BATTERY REPLACEMENT AND CHARGING
SECTION.

b. Turn the radiophone upside down and loosen

the two captive cover screws.

c. Lift the radio compartment cover up.
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d. The transmitter and receiver printed circuit e. Access to the power amplifier (P31 series

boards are now accessible. They may be lifted only) is accomplished by loosening two additional
up and out for access to the component side. captive mounting screws, .
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NOTE ,
To aid circuit tracing, the components
side of the circuitboard is screenedin
the pattern of the etched circuitry. This
paint does not conduct and has no elec-
trical function.

4. RECEIVER STAGE ANALYSIS

The information contained in the following
paragraphs will aid the serviceman in localizing
the trouble to a particular stage.

a. [Test Points

The test points on the printed circuitry are
color coded for easy location. The locations of
these test points may be seen on the alignment
chart, the schematic diagram, and the wiring
diagrams at the back of this manual,

b. Stage Measurements Charts

In addition to the 20 db quieting sensitivity
measurement, all stage gain measurements can

.be checked against those shown in the following

RF AND IF STAGE MEASUREMENTS CHART
and AUDIO AMPLIFIER MEASUREMENTS CHART.

13




RF AND IF STAGE MEASUREMENTS CHART
NOTES

1. Output readings taken with a Motorola Transistorized AC Voltmeter, or
equivalent. '

2. The carrier frequency is injected at the antenna receptacle using an
adapter cable coupled to a Motorola Model T1034C Signal Generator, or
equivalent,

3. The 1st i-f signal is injected at the points indicated in the chart using a
50 ohm coaxial cable and a series connected . 02 uf capacitor.

4. All readings taken with -14. 0 volts d-c input.

READING
FREQUENCY | UV INPUT PROCEDURE OUTPUT AT (NOTE 1)
- Noise - Base of Q8 (M1) -55 dbm (0. 0014 v)
- Noise - Base of Q10 (M2) -5 dbm (0. 44 v)
- Noise - Base of Q11 (M3) -10 dbm (0. 245 v)
- Noise - Base of Q8 (M1) -59 dbm (0. 0009 v)
(Short collector of Q1 to
collector coil ground with
. 002 uf capacitor)
- Noise - Base of Q8 (M1l) -70 dbm (0. 00025 v)
(Short collector of Q3 to
ground with , 02 uf
capacitor)
Carrier 3 - Connect input to exter- Base of Q8 (M1) -30 dbm (0. 025 v)
nal antenna connector
Carrier 3 Connect input to exter- Input to second -25 dbm (0. 045 v)
nal antenna connector section of 455 kc
filter
Carrier 20 Connect input to exter- Output of 1st -50 dbm (0. 0025 v)
nal antenna connector section of 455 ke
filter
5.7 mc 3 Connect input to top of Base of Q8 (M1) -40 dbm (0. 0077 v)
T3 (primary)
5.7 mc 10,000 Connect input to top of Base of Q8 (M1) -30 dbm (0. 025 v)
T5 (primary)

14




AUDIO AMPLIFIER MEASUREMENTS CHART

NOTES

1. Remove the GRN-RED lead from test point M4.
Connect an audio oscillator capable of generating 1000 cps, to this GRN-RED lead with a 47K ohm
resistor in series.

3. Set the frequency and voltage according to the chart below.

junction of the 47K ohm resistor and GRN-RED lead.
4. The output readings are referenced to ground unless otherwise indicated and are taken with a

Motorola transistorized a-c voltmeter, or equivalent,
5. All measurements made with -14, 0 volts d-c input.

The input voltage is measured at the

VOLTS
FREQUENCY INPUT INPUT TO OUTPUT AT READING REMARKS
Base of Q13 -4]1 dbm
(0. 007 v)
Collector of Q13 -9 dbm Volume control set at
(0.28 v) maximum
Base of Ql4 -21 dbm
(0.07 v)
Collector™of Q14 | +17 dbm Vi“imlimg‘:r“ti:t&
1000 cps .02 GRN-RED (5.6 v) mhaximum. Spir-m
(-32 dbm) | lead (top Spkr-handset models
Bases of Q15 +17 dbm only
of volume
and Q16 (5.6 v)
control)
Emitters of +16 dbm Spkr-mic & Spkr-hand-
Q15 and Q16 (5.0 v) set models only
Collector of Ql4 +10 dbm Handset models only.
(2.4 v) Volume control set at
Secondary of -2 dbm n;a.);:r::)un::. n: lfodohm
transformer (T3) (0.6 v) res T co ec_: €
from pin 4 to pin 1 of
the mic receptacle.

5. TRANSMITTER SERVICE NOTES

Procedure.

The chart on the Alignment Procedure

The following information will aid the serv-
iceman in troubleshooting the radiophone trans-
mitter.

CAUTION
Do not key transmitter unless antenna,
dummy load or equivalent is connected
to the antenna receptacle.

a. Metering Points

The test points on the printed circuit board
are supplied for ease in checking. These points
are indicated on the schematic diagram, wiring
diagrams, and the photograph on the Alignment

provides nominal voltage readings corresponding
to these test points for a fully tuned transmitter
with =14 volts d-c¢ input.

b. DC Voltage Measurements

If the r-f power output is lower than normal
for a fully tuned transmitter, the d-c voltages on
the printed circuitboard shouldbe checked. These
voltages should all be referenced to ground.

CAUTION
When checking a transistor, either in or
out of the circuit, do notuseanohmmeter
having more than 1.5 volts d-c appearing
across the test leads.
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The transistor is a dependable component
and is not subjected to replacement asfrequently
as tubes. Therefore, the serviceman is caution-
ed not to replace transistors before a thorough
check is made. The transistor terminal voltages
should be checked first. If these voltagesare not
reasonably close tothose specified, the associated
components should be checked. A low impedance
meter should not be used for measurement. If
all d-c voltages are correct, the signal should be
traced through the circuit to show any possibility
of breaks in the signal path.

c. RF Signal Tracins

An r-f probe attachment fora d-c multimeter
may be used to good advantage in checking the
radiophone transmitter. The presence of r-f
can be checked.throughout the r-f circuitry for
continuity of signal path. This would include the
oscillator, modulator, frequency multipliers,
and the driver and final amplifier. Following the
heavy signal flow line through the r-f stages, as
indicated on the schematic diagram, is recom-
mended.

d. Frequency Multipliers

Transistor frequency multipliers, or class
B amplifiers in general, do not require forward
biasing. Without signal drive, a zero-biased,
class B frequency multiplier stage will not draw
any emitter current, With drive present, the
transistor will draw current and this current is
monitored best by measuring the d-c voltage de-
veloped across the emitter resistor. In the
transmitter, these checks are made using test
points M1 and M2. The 1st doubler stage
Q103 operates at a very low signal level. There-
fore, a small amount of forward bias is supplied
to increase the gain of this stage.

e. Driver and Final Amplifiers

When tuning up the driver, the intermediate
power amplifiers and the final amplifiers, it may
be necessary to retune previously tuned circuits.
This includes coils L.107, 1.108, L.109 and capa-
citor C141, (all models) C403, C406 and C408
(P31 series only). All these components inter-
act to some extent. By using care intuningthese
stages, rated power output will be obtained with
minimum current drain,

16

f. Audio Circuits

If the transmitter does not modulate properly,
the audio circuits should be checked to make sure
that the audio modulating voltage is reaching the
modulator. The audio circuit is a transistorized
version of the Motorola audio and IDC circuit.
External audio test signals can be coupled into
the amplifier-clipper stage, Q110, through a
0.1 microfarad capacitor. In this manner, the
audio circuitry can be signal traced.

The IDC control is a printed circuit potenti-
ometer. Care should be taken when setting this
control for the proper deivation.

CAUTION
Do not use a sharp metallic tool to adjust
the IDC control. This may result in
damage to the carbon track which could
alter the resistance of the control,

6. REPAIR

The information contained in the following
paragraphs will aid the serviceman in repairing
the '""Handie-Talkie'' FM radiophone.

a. Construction
~Zonsiruclion

The various stages of the receiver and trans-
mitter are built on printed circuit boards. - The
power amplifier is built on a standard metal
chassis. These printedcircuitboardsand chassis
mount and interconnect the components which
comprise the radiophone. The boards may be
easily remeoved from the housing for servicing.
Refer to the paragraph on disassembly procedure.
Components may be located by referring to the
wiring diagrams and the parts location details at
the back of this manual.

Do not apply the soldering iron repeatedly to
the same spot in the printed circuit board as this
will break down the plating. If a break exists in
a printed circuit, it can be repaired by the addi-
tion of a jumper across the break. Ifa printed
circuit should be damaged, refer to the TEK-4
Printed Circuit Repair Kit instruction manual
for information onprinted circuit repair practices.

b. Servicing Aids

Motorola has available several items which
can be used to aid in parts replacement and re-
pair of the printed circuit board.




MC7007
CE2286-1.29

TEKA-12 MAGNIFYING GLASS &
BUILT-IN LIGHT SOURCE

Miniaturization requires precision work
both in manufacture and in field service. Ade-
quate concentration of light and magnification are
aids to service by enabling a visual examination
of connections and miniature parts. The TEKA-27
or TEKA-12 Magnifying Glass & Built-In Light
Sources aremost satisfactory devices for use in
servicing miniature equipment in the shop. This
large illuminated magnifying glass makes it easy
to see any portion of the small components found
on the printed circuit board. Refer totheaccom-
panying illustration.

(2) Printed Circuit Repair Kit

The TEK-4A Printed Circuit Repair Kit
supplies most of the basic tools needed for work

TEK-4A PRINTED CIRCUIT
REPAIR KIT

on printed circuitry and miniature components,
Refer to the accompanying illustration.

NOTE
The needle point tiplet for the soldering
element may be filed to an even finer
point to avoid damaging the closely knit
printed circuitry.

c. Alignment Notes

If any element in a tunable stage is replaced
or repaired, the associated stage should be align-
ed along with the stage that precedes and follows
it. The alignment information is contained on the
Alignment Procedure sheet toward the back of this
manual. Refer to the Alignment Procedure sheet
when a crystal is replaced or a new carrier fre-
quency is required.

17
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TEST EQUIPMENT REQUIRED FOR TRANSMITTER ALIGNMENT

Motorola NLN6252A Alignment Tool (supplied) or equivalent.
Motorola DC Multimeter with r-f probe or equivalent.
RF Wattmeter (50-ohm impedance).
Motorola TEK-23 Power Supply or equivalent.
Motorola Model T1100A Series FM Station Monitor or equivalent,

Motorola TEK-1A Transistorized Tone Oscillator or equivalent.

Motorola T1014B Precision Wide Band Oscilloscope or Model T1015A General Purpose
Oscilloscope or equivalent.

NOMINAL VOLTAGE READINGS

NOTE

The following readings apply to a fully
tuned transmitter with -13,5 v d-c input.

METER POINT

M1 BRN

M2 RED

READING (V DC)

-1.7

-2.5

PRELIMINARY SET-UP FOR TRANSMITTER ALIGNMENT

Remove the cover from the radio section of the unit.
When aligning a two-frequency unit, align on the primary or higher of the two frequencies.
The d-c¢ multimeter ground lead should be connected to a convenient ground.

For complete alignment, the battery should be removed and a 15 volt d-c power supply and
All tuning slugs except 1.101 should be unscrewed so

ammeter connected to the battery plug.

they protrude 1/8 inch above the printed circuit board,
Remove the antenna by unscrewing it from the receptacle.
antenna receptacle.

Connect a wattmeter to the external

Tuning capacitors on power amplifier should be set as shown in the photograph.
The drive adjustment, R137, should be set for minimum resistance (fully clockwise).

| ©

— Hh
0

o

FREQUENCY CALCULATIONS

where: f, = oscillator frequency and f. = carrier frequency




AEPD-8876-O(CE2286-R9)

DEPD-8515-C
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GROUND
RETURN
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MINIMUM C406
ESISTANCE
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POWER
AMPLIFIER

METERING AND
ALIGNMENT POINTS

S~

CAPACITOR
DETAIL

NOTE
To adjust <141, C101 or C201 for
maximum capacity, turn screw=-
driver slot: so color dot is nearest
the groundied side of the capacitor
housing.

ALIGNMENT PROCEDURE

TEST
EQUIPMENT

METER
POINT &

PROCEDURE

W

Key the transmitter and adjust the power sup-
ply voltaze to ~12 volts d-c,

ALIGNMENT PROCEDURE (CONT'D)

DC multimeter

MI1{BRN)

102
1st Doubler

Adjust L102 for a maximum reading. This
circuit is tuned to twice the crystal fre-
quency.

DC multimeter

M2 (RED)

1,103
L104
Quadrupler

QUADRUPLER: NOTE - When aligning the
Quadrupler coil L1103 in the 30-~42 mc and the
42-54 mc band, it is possible to tune the coil
to the incorrect harmonic at the upper and
lower ends of the frequency range.

Place the multimeter probe on meter point M2,

At 30 mc in the 30-42 mc (M) band, or 42 mc
in the 42-54 m¢ (H) band tune to 4th peak
At 33 mc in the 30-42 mc {M) band, or 45 mc
in the 42-54 mc (H) band tune to 3rd peak
At 36 mc in the 30-42 mc (M) band, or 48 mc
in the 42-54 mc (H) band tune to 2nd peak
At 42 mc in the 30-42 mc (M) band, or 54 mc

in the 47-54 mc (H) band tune to lst peak

At a freguency between those given above, tune
to the peak(s) for the next higher frequency, foxy
example: at 50 mc tune to lst real peak. (If
no peaks are obtained, turn the slug of L.104
into the coil about 1/8".)

Adjust 1.104 for a maximum reading.

DC multimeter|

Mz (RED)

L.105
2nd Doubler

Adjust 1105 for a minimum reading. This
circuit is tuned to 16 tirnes the crystal fre-
quency.

RF probe

M4

C141, L105,
L106

Adjust Cl141 for maximum output. (I no
reading can be obtained, tune L106 for a maxi«
mum rezding and readjust C141,) Peak L105
and L10€ for a maximum reading.

RF probe

M4

L107, 1108,
1109

Adjust 1107, L108, L109 for a maximum
reading. (If 1.108 and L109 cannot be adjusted
for such a reading turn the slugs of each coil
into the form about 1/8", and readjust them.)

RF wattmeter

C406, C408,
C403

maximum power output.

Adjust C406, C408 and C403, in that order for

RF wattmeter

- -

1106, L107,
1108, Cl41,
C403, C406,

C408

Replace the cover plate and repeak L106,
L107, 1108, Cl41, €403, C406 and C408 for
maximum power output

STEP

TEST
EQUIPMENT

METER
POINT &
CQOLOR

RF wattmeter

e ——

ADJUSTMENT

L108, L109,
C403, C406,
€408

PROCEDURE

- —_— ]

Increase the power supply voltage to -13.5
volts d-c and adjust L108, L109, C403, C406,
and C408 for 5.0 watts output while minimizing
current. NOTE: For optimum performance,
adjust C408 for proper current while peaking
C406 for power output. Once proper power
and current levels are reached, do not repeak
C408. DO NOT EXCEED 900 MA TOTAL
CURRENT DRAIN INCLUDING RELAY CUR-
RENT,

10

RF wattmeter

L1108, L109,
C403, C406,
C408, R137

If current drain exceeds 900 ma total, decrease
current by rotating drive adjusting resistor,
R137, and repeating STEP 9.

11

OSCILLATOR: C101 is preset to the assigned
frequency at the factory. Do not readjust
unless the crystal is replaced or the setting
was accidentally changed.

If it is necessary to readjust C101, set up the
frequency monitor for frequency measurement
and replace the cover plate on the unit and
tighten securely, Adjust C101 for zero reading
on the monitor CARRIER FREQUENCY meter.
IMPORTANT ~ When the cover plate is attached,
the frequency may shift; therefore, always set
the carrier frequency on the frequency monitor
with the cover plate attached.

TWO-FREQUENCY TRANSMITTERS ONLY
OSCILLATOR NQ. 2: Use the same procedure
as above, substituting C201 for C101.

12

L.101

DEVIATION CHEGK: See "IDC'" ADJUSTMENT
PROCEDURE on the reverse side of this chart.

13
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ANTENNA PEAKING: Completely assemble unit.
Connect loading coil and antenna to antenna re-
ceptacle and turn the core in the antenna loading
coil clockwise until it is stopped. Slowly adjust
the core in the loading coil ¢counterclockwise un-
til a peak is reached on the field strength meter.

Model NTB6060 Series
Transmitter Alignment Procedure
Motorola No. EPD-8878-B
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“IDC” ADJUSTMENT (PREFERRED METHOD USING OSCILLOSCOPE)
1. INTRODUCTION

Accuracy of test equipment is of prime importance to any user of radio communicaitions equip-
ment; but of equal importance is a knowledge of the characteristics of the measuring equipment under
various conditions. The Motorola Model T1100A Series FM Station Monitor is the leader in the field
with respect to sensitivity, accuracy under conditions of variation in r-f signal level lime voltage, and
other environmental conditions. In common with most other meters, however, they hawe the charac-
teristic of responding differently to different wave shapes. Therefore, the use of most present-day
deviation meters can lead to confusion and errors in deviation setting, if the pitfalls amre unknown
or disregarded.

The 'ideal” deviation indicator would be one which would respond instantaneously to the peak
value of the modulation deviation, regardless of waveform. The only device which meet:s all these
requirements is an ogcilloscope. I responds instantaneously, and it shows the peak vailue of any
waveform, no matter how complex. Properly cali

reliable means for measuring and s

The oscilloscope must be used in conjunction with a receiver which has a stable disscriminator
characteristic, since the oscillogcope displays the demodulated signal. In addition to tlhe oscilloscope
a receiver and a means to accurately calibrate the system is required. The Motorola rmonitors fill
these requirements, since they provide both a sensitive receiver with the proper discriiminator
characteristic and a reliable means of calibrating the oscilloscope. They have convenient terminals
on the front panel for connection of the oscilloscope. Furthermore, the Motorola FM Sitation Monitor
is provided with two modulation meter scales, 0-20 kc for wide-band systems, and 0-10 kc for split-
channel systems.

Split-channel conversion kits are available for modification of older models, so thait they too
are provided with convenient oscilloscope terminals and can be more accurate measuremment devices
for such systems.

2.  TEST EQUIPMENT REQUIRED

a. Motorola T1100A Series ¥M Station Monitor (or equivalent)

b. Motorola Transistorized AC Voltmeter {or equivalent)

c. Motorola Model TEK-1A Transistorized Tone Generator, 400 & 1000 cps (or equivalent)

d. Motorola Model T1015A General Purpose Oscilloscope, Motorola Model T1014B Priecision Wide
Band QOscilloscope (or equivalent)

e. Motorola Model S1056A-9A or TU546 Series Portable Test Set {or equivalent) for "Private~Line'
models only

3. OSCILLOSCOPE CALIBRATION

The first step in the measurement of transmitter deviation is to calibrate the oscillioscope. This
can be done by using the transmitter which is to be measured, A "Private~Line' unit caan be used for
this purpose if the tone oscillator is disabled by removal of the "Vibrasender-sponder" wunit. This is
necessary since the "Private«Line'' tone contributes to the maximum deviation.

25-54 MC "Handie-Talkie" (R) FM Radiophone
IDC Adjustment Procedure
Motorola No. EPD-~9994-0

ZOA

Proceed as follows:

a. The oscilloscope should be connected to the monitor oscilloscope terminals, and the monitor
controls should be set up in accordance with the monitor instruction manuls.

b. Turn the IDC control on the transmitter chassis to the full clockwise position.

c. Feed a 1000 ¢ps test tone into pin 2 of the microphone input jack (base of the amplifier-clipper
stage Q110 in the IDC circuit). A 0.33 uf capacitor should be placed in series with the tone genera-
tor output. Modulate the transmitter with this tone so adjusted that the deviation as read on the FM
monitor deviation meter is 2 ke (6 k¢ in a wide-band system). An audio oscillator must be used for
generation of this tone, since a sinusoidal waveform is very important., The Motorola TEK-1A
Transistorized Tone Generator is excellent for this purpose.

d. Adjust the vertical gain of the oscilloscope so that the total recovered audio pattern occupies
some convenient height, e.g., four small squares. (l2 squares in a wide-band system.) The split-
channel indication is shown in figure 1.

Figure 1.
Oscilloscope Calibration for
Split-Channel Transmitter

Having calibrated the oscilloscope, there is no further need for the modulation deviation meter
and its reading should be ignored from this point on. It has already performed its important func~
tion of calibrating the oscilloscope.

With the oscilloscope calibrated as indicated, a recovered signal which occupies 10 squares
(peak-to-peak) is equivalent to £5 kc deviation. For wide-band systems, a recovered signal occupy-
ing 30 sguares (peak-to-peak) is equivalent to £15 kc deviation.

4. MEASUREMENY AND SETTING OF TRANSMITTER DEVIATION

a. Models for Carrier Squelch Application

Once the oscilloscope has been calibrated the transmitter deviation can be properly adjusted
by the following method:

(1) Adjust the 1000 cps input signal to 1.5 volt. This should drive the IDC circuit into full
clip See Figure 2.

Figure 2.
5 KC Peak Deviation as seen on the Oscilloscope
{NOTE: Waveform is clipped fully)

{2) With this input signal level adjust the IDC control on the transmitter to provide a peak-to-
peak recovered signal on the oscilloscope of 10 squares, which is equivalent to %5 kc deviation as
shown in figure 2, A wide-~band system should be adjusted for 30 sguares (15 kc). If the waveform
under the above conditions does not resemble the waveform shown in figure 2 adjust L101 until a
symmetrical waveform is obtained. Re-adjust the IDC control.

(3) Reduce 1000 cps input to 0.3 volt, Essentially full deviation should still be observed on the
oscilloscope. less than full deviation may indicate a weak audio transistor or other lack of audio

gain.

b. YPrivate-Line' Models

(1) Remove "Vibrasender-sponder' resonant reed from its socket.

(2) Adjust the 1000 cps input signal to 1.5 volts. This should drive the IDC circuit into full
clip. See Figure 2.

(3) With this input signal level adjust the IDC control on the transmitter to provide a peak-to-
peak recovered signal on the oscilloscope of 10 squares, which is equivalent to %5 kc deviation as
shown in figure 2. If the waveform under the above conditions does not resembie the waveform shown
in figure 2, adjust L1101 until a symmetrical waveform is obtained. Re-adjust the IDC control.

(4) Reduce 1000 cps input to 0,3 volt. Essentially full deviation should still be observed on the
oscilloscope. Less than full deviation may indicate a weak audio transistor or other lack of audio
gain,

(5) Remove the 1000 cps tone signal. Insert the "Vibrasender-sponder' unit in its socket.

{6) Check the "Private-Line' tone deviation. This may be read directly from the oscilloscope
by pressing the transmitter on switch on the test set. The tone deviation should be 0.5 to 1 kc.

NOTE
If the tone deviation is less than 0.5 kc with jumper JU1 on
position 2 {see circuit board diagram), move the jumper to
position 3, If the deviation is greater than 1.0 kc, move the
jumper to position 1M for the 30-42 mc band or 1H for the
42-54 mc band. Always choose the jumper position which
produces a tone deviation between 0.5 and 1.0 kc.

Due to a slight increase in discriminator response at the lower frequencies, the oscilloscope
will read high, thus, an indication of 1.4 to 2.8 squares (peak-to-peak) is equivalent to 0.5 to 1 kc.
This slight variation is only important when checking tone deviation. When setting maximum trans-
mitter deviation as described in the following paragraphs, it may be ignored.

(0¥81D 0/d) O-555%-AdHY
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(7) Apply a 1000 cps test tone to pin 2 of the microphone input jack (base of the amplifier-clip~
’ per stage Q110). Place a 0.33 uf capacitor in series with the tone generator output.

(8) Adjust the 1000 cps input signal level for 1 volt and note the resultant combined deviation of
the 1000 cps modulation and tone signal modulation on the oscilloscope.

(9) The IDC control on the transmitter should be adjusted to provide a peak-to-peak combined
B signal of 10 squares, equivalent to full 5 kc as shown in figure 3.

Figure 3.
5 KC Peak Deviation for Combined PL Tone and
1000 CPS Modulation

(10) Reduce the 1000 cps input to 0.35 volt. Essentially full combined 1000 cps tone and
"Private-Line' tone deviation should still be observed on the oscilloscope. Less than full combined
deviation may indicate a defective transistor or other lack of audio gain.

5. EMERGENCY MEASUREMENT OF DEVIATION

. If an audio oscillator is not available, a loud sustained whistle of approximately 1000 cycles can
be used for a rough measurement of deviation. If this rough check indicates the need for resetting
deviation, do so only under controlled conditions, using a 1000 cps tone as previously indicated. The
calibration of the oscilloscope should always be performed with a steady controlled signal. Do not
attempt to calibrate the oscilloscope with a sustained whistle as waveform distortion will prevent an
accurate calibration.

6. OTHER MEANS FOR MEASUREMENT OF DEVIATION

Another accurate means of measuring transmitter deviation is to use the Motorola T1020A
Portable Frequency and Deviation Meter. This unit, properly used, permits the accurate measure-
ment and setting of transmitter deviation from a peak-reading meter which is unaffected by waveform.
An oscilloscope is not required with this instrument. With this device, the transmitter deviation can
be measured accurately even with voice modulation.

7. MICROPHONE LEVELS

If the modulation level in the system still appears to be too low after setting deviation as
indicated above, check the microphone and audio amplifier.

The foregoing procedure will insure that the transmitter will comply with FCC requirements
for maximum deviation.

The importance of the correct deviation setting can not be overemphasized. Optimum system

performance demands accurate deviation setting, both from the standpoint that over deviation will
‘ interfere with the user on the adjacent channel, and underdeviation may reduce system range.
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TEST EQUIPMENT REQUIRED FOR TRANSMITTER ALIGNMENT

Motorola NLN6252A Alignment Tool (supplied) or equivalent,

Motorola DC Multimeter with r-f probe or equivalent.

RF Wattmeter (50-ohm impedance).

Motorola TEK-23 Power Supply or equivalent.

Motorola Model T1100A Series FM Station Monitor or equivalent.

Motorola TEK-1A Transistorized Tone Oscillator or equivalent,

Motorola T1014B Precision Wide Band Oscilloscope or Model T1015A General Purpose
Oscilloscope or equivalent,

NOMINAL VOLTAGE READINGS

NOTE
The following readings apply to a fully
tuned transmitter with -14 v d-c input.

METER POINT M1 BRN M2 RED

READING (V DC) -1.7 -2,5

PRELIMINARY SET-UP FOR TRANSMITTER ALIGNMENT

Remove the cover from the radio section of the unit.

When aligning a two-frequency unit, align on the primary or higher of the two frequencies,
The d-c multimeter ground lead should be connected to a convenient ground.

For complete alignment, the battery should be removed and a 15 velt d-c power supply and
ammeter connected to the battery plug. All tuning slugs except L101 should be unscrewed so
they protrude 1/8 inch above the printed circuit board,

Remove the antenna by unscrewing it from the receptacle. Connect a wattmeter to the external
antenna receptacle.

FREQUENCY CALCULATIONS

fo= i where: f0= oscillator frequency and fC= carrier frequency
16
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CAPACITOR
DETAIL

L107
DRIVER
OUTPUT

L
FINAL AMPL.
OUTPUT

1l @ MINIMUM
' . YRESISTANGE

AR

®R137

1000 cPS
EST TONE =
TION POINT

METERING AND
ALIGNMENT POINTS

NOTE
To adjust C141, C101 or C201 for
maximum capacity, turn screw-
driver slot so color dot is nearest
the grounded side of the capacitor
housing.

ALIGNMENT PROCEDURE

TEST METER
STEP | EQUIPMENT POINT & COLOR ADJUSTMENT PROCEDURE
1 e N ’ - - Key the transmitter and adjust the power supply voltage to - 12 volts d-¢,
2 {DC multimeter M1 (BRN) L102 Adjust L.102 for a maximum reading. This circuit is tuned to twice the crystal frequency.
1st Doubler
3 DC multimeter M2 {RED) L103 QUADRUPLER: NOTE - When aligning the Quadrupler coil L.103 in the 30«42 mc and the 42~54 mc band,
L104 it is possible to tune the coil to the incozrrect harmonic at the upper and lower ends of the frequency range. |
Quadrupler
Place the multimeter probe on meter point M2,
At 30 mc in the 30-42 mc (M) band, or 42 mc in the 42-54 mc {H) band tune to 4th peak
At 33 mc in the 30-42 mc (M) band, or 45 mc in the 42-54 mc (H) band tune to 3rd peak
At 36 mc in the 30<42 mc (M) band, or 48 mc in the 42-54 mc (H) band tune to 2nd, peak
At 42 mc in the 30-42 mc {M) band, or 54 mc in the 42-54 mc {H) band tune to lst peak
At a frequency between those given above, tune to the peak{s) for the next higher frequency, for example;
at 50 mc tune to lst real peak. {If no peaks are obtained, turn the slug of L.104 into the coil about 1/8",)
| Adjust 1,104 for 2 maximum reading. o
4 DC multimeter M2 (RED) 1.105 Adjust L.105 for a minimum reading. This circuit is tuned to 16 times the crystal frequency.
2nd Doubler
5 RF wattmeter - C1l41, 1.105, Adjust C141 for maximum output. (If no reading can be obtained, tune 1,106 for a maximum reading and
' L106 readjust C141.) Peak 1.105 and L106 for a maximum reading.
6 RF wattmeter - L107, L108, Adjust L.107, L108, L.109 for a maximum reading. (If L.108 and 1.109 cannot be adjusted for such a
1,109 reading turn the slugs of each c¢oil into the form about 1/8", and readjust them.)

7 -—— - 1.108, L10% Increase the power supply voltage to -14 v d-c and adjust 1,108 and L.109 for 2 maximum reading,

8 - - - Replace the cover plate and repeat Step b.

9 - ——— ———— ANTENNA PEAKING: Completely assemble unit. Connect loading coil and antenna to antenna receptacle
and turn the core in the antenna loading coil clockwise until it is stopped. Slowly adjust the core in the
loading coil counterclockwise until a peak is reached on the field strength meter.

10 - -—— e OSCILLATOR: Cl0l is preset to the assigned frequency at the factory. Do not readjust unless the
crystal is replaced or the setting was accidentally changed.
If it is necessary to readjust C1l01, set up the frequency monitor for frequency measurement and
replace the cover plate on the unit and tighten securely, Adjust C101 for zero reading on the monitor
CARRIER FREQUENCY meter. Replace the back cover on the transmitter unit and tighten securely.
IMPORTANT - When the cover plate is attached, the frequency may shift; therefore, always set the
carrier frequency on the frequency monitor with the cover plate attached.

TWO-FREQUENCY TRANSMITTERS ONLY

OSCIL.LATOR No. 2: Use the same procedure as above, substituting €201 for C101,

11 e et - L101 DEVIATION CHECK: See "IDC" ADJUSTMENT PROCEDURE on the reverse side of this chart.

Model NTB6050 Series

Transmitter Alignment Procedure

Motorola No. EPD-8976-<A
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“iDC” ADJUSTMENT (PREFERRED METHOD USING OSCILLOSCOPE)
1. INTRODUCTION

Accuracy of test equipment is of prime importance to any user of radio communicattions equip~-
ment; but of equal importance is a knowledge of the characteristics of the measuring equipment under
various conditions. The Motorola Model T1100A Series FM Station Monitor is the leader in the field
with respect to sensitivity, accuracy under conditions of variation in r«f signal level lime voltage, and
other environmental conditions. In common with most other meters, however, they hawe the charac-
teristic of responding differently to different wave shapes. Therefore, the use of most present-day
deviation meters can lead to confusion and errors in deviation setting, if the pitfalls aire unknown
or disregarded.

The "ideal" deviation indicator would be one which would respond instantaneously two the peak
value of the modulation deviation, regardless of waveform. The only device which meetis all these
requirements is an oscilloscope. It responds instantaneously, and it shows the peak vailue of any
waveform, no matter how complex. Properly calibrated, an oscilloscope is the most a:ccurate and

The oscilloscope must be used in conjunction with a receiver which has a stable dismcriminator
characteristic, since the oscilloscope displays the demodulated signal. In addition to tihe oscilloscope
a receiver and a means to accurately calibrate the system is required. The Motorola rmonitors fill
these requirements, since they provide both a sensitive receiver with the proper discriiminator
characteristic and a reliable means of calibrating the oscilloscope, They have convenient terminals
on the front panel for connection of the oscilloscope. Furthermore, the Motorola FM Sitation Monitor
is provided with two modulation meter scales, 0-20 kc for wide-band systems, and 0-10 kc for split-
channel systems.

Split-channel conversion kits are available for modification of older models, so that they too
are provided with convenient oscilloscope terminals and can be more accurate measurement devices
for such systems.

1. TEST EQUIPMENT REQUIRED

a. Motorola T1100A Series FM Station Monitor (or equivalent)

. Motorola Transistorized AC Voltmeter (or equivalent)

c. Motorola Model TEK-1A Transistorized Tone Generator, 400 & 1000 cps {or equivralent)

d. Motorola Model T1015A General Purpose Oscilloscope, Motorola Model T1014B P-recision Wide
Band Oscilloscope {or equivalent)

e. Motorola Model S1056A-9A or TU546 Series Portable Test Set {or equivalent) for “"Private -Line"
models only

3. OSCILLOSCOPE CALIBRATION

The first step in the measurement of transmitter deviation is to calibrate the oscililloscope. This
can be done by using the transmitter which is to be measured. A "Private-Line' unit wan be used for
this purpose if the tone oscillator is disabled by removal of the #Vibrasender-sponder' unit. This is
necessary since the "“Private-Line'' tone contributes to the maximum deviation,

25.54 MC "Handie-Talkie" (R) FM Radiophone
IDC Adjustment Procedure
Motorola No. EPD-9994-0
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Proceed as follows:

a. The oscilloscope should be connected to the monitor oscilloscope terminals, and the monitor
controls should be set up in accordance with the monitor instruction manuls.

b. Turn the IDC control on the transmitter chassis to the full clockwise position.

c. Feed a 1000 cps test tone into pin 2 of the microphone input jack (base of the amplifier-clipper
stage Q110 in the IDC circuit). A 0.33 uf capacitor should be placed in series with the tone genera-
tor output. Modulate the transmitter with this tone so adjusted that the deviation as read on the FM
monitor deviation meter is 2 kc (6 ke in a wide-band system). An audio oscillator must be used for
generation of this tone, since a sinusoidal waveform is very important. The Motorola TEK-1A
Transistorized Tone Generator is excellent for this purpose.

d. Adjust the vertical gain of the oscilloscope so that the total recovered audio pattern occupies
some convenient height, e.g., four small squares. (12 squares in a wide-band system.) The split-
channel indication is shown in figure 1.

Figure 1.
Oscilloscope Calibration for
Split-Channel Transmitter

Having calibrated the oscilloscope, there is no further need for the modulation deviation meter
and its_reading should be ignored from this point on. It has already performed its important func-
tion of calibrating the oscilloscope.

With the oscilloscope calibrated as indicated, a recovered signal which occupies 10 squares
{peak-to-peak) is equivalent to %5 kc deviation. For wide-band systems, a recovered signal occupy-
ing 30 squares (peak-to-peak) is equivalent to 15 kc deviation.

4. MEASUREMENT AND SETTING OF TRANSMITTER DEVIATION

a. Models for Carrier Squelch Application

Once the oscilloscope has been calibrated the transmitter deviation can be properly adjusted
by the following method:

(1) Adjust the 1000 cps input signal to 1.5 volt. This should drive the IDC circuit into full
clip See Figure 2.

Figure 2.
5 KC Peak Deviation as seen on the Oscilloscope
{(NOTE: Waveform is clipped fully)

{2) With this input signal level adjust the IDC control on the transmitter to provide a peak-to-
peak recovered signal on the oscilloscope of 10 squares, which is equivalent to *5 kc deviation as
shown in figure 2. A wide-band system should be adjusted for 30 squares (#15 kc). If the waveform
under the above conditions does not resemble the waveform shown in figure 2 adjust L101 until a
symmetrical waveform is obtained. Re-adjust the IDC control.

(3} Reduce 1000 cps input to 0.3 volt. Essentially full deviation should still be observed on the
oscilloscope. Less than full deviation may indicate a weak audio transistor or other lack of audio

gain.

b. "Private-Line'' Models

{1) Remove "Vibrasender-sponder' resonant reed from its socket.

{2) Adjust the 1000 cps input signal to 1.5 volts. This should drive the IDC circuit into full
clip. See Figure 2,

(3) With this input signal level adjust the IDC control on the transmitter to provide a peak-to-
peak recovered signal on the oscilloscope of 10 squares, which is equivalent to 5 ke deviation as
shown in figure 2. If the waveform under the above conditions does not resembie the waveform shown
in figure 2, adjust L101 until a symmetrical waveform is obtained. Re-adjust the IDC control,

{4) Reduce 1000 cps input to 0.3 volt. Essentially full deviation should still be observed on the
oscilloscope. Less than full deviation may indicate a weak audio transistor or other lack of audio
gain.,

(5) Remove the 1000 cps tone signal. Insert the ""Vibrasender-sponder’ unit in its socket.

{6) Check the "Private-Line' tone deviation. This may be read directly from the oscilloscope
by pressing the transmitter on switch on the test set. The tone deviation should be 0.5 to 1 kc.

NOTE
If the tone deviation is less than 0.5 k¢ with jumper JUL on
position 2 {see circuit board diagram), move the jumper to
position 3. If the deviation is greater than 1.0 kc, move the
jumper to position 1M for the 30-42 mc band or 1H for the
42-54 mc band. Always choose the jumper position which
produces a tone deviation between 0.5 and 1.0 kec.

Due to a slight increase in discriminator response at the lower frequencies, the os cilloscope
will read high, thus, an indication of 1.4 to 2.8 squares {peak-to-peak) is eguivalent to 0.5 to 1 ke.
This slight variation is only important when checking tone deviation. When setting maximum trans-
mitter deviation as described in the following paragraphs, it may be ignored.

{0%8TED 0/4d) O-656F-AdAY
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(7) Apply a 1000 cps test tone to pin 2 of the microphone input jack (base of the amplifier-clip-
per stage Q110). Place a 0.33 uf capacitor in series with the tone generator output.

(8) Adjust the 1000 cps input signal level for 1 volt and note the resultant combined deviation of
the 1000 cps modulation and tone signal modulation on the oscilloscope.

(9) The IDC control on the transmitter should be adjusted to provide a peak-to-peak combined
signal of 10 squares, equivalent to full 5 kc as shown in figure 3.

Figure 3.
5 KC Peak Deviation for Combined PL, Tone and
1000 CPS Modulation

(10) Reduce the 1000 cps input to 0.35 volt. Essentially full combined 1000 cps tone and
"Private-Line'" tone deviation should still be observed on the oscilloscope. Less than full combined
deviation may indicate a defective transistor or other lack of audio gain.

5. EMERGENCY MEASUREMENT OF DEVIATION

If an audio oscillator is not available, a loud sustained whistle of approximately 1000 cycles can
be used for a rough measurement of deviation. If this rough check indicates the need for resetting
deviation, do so only under controlled conditions, using a 1000 cps tone as previously indicated. The
calibration of the oscilloscope should always be performed with a steady controlled signal. Do not
attempt to calibrate the oscilloscope with a sustained whistle as waveform distortion will prevent an
accurate calibration.

6. OTHER MEANS FOR MEASUREMENT OF DEVIATION

Another accurate means of measuring transmitter deviation is to use the Motorola T1020A
Portable Frequency and Deviation Meter. This unit, properly used, permits the accurate measure-
ment and setting of transmitter deviation from a peak-reading meter which is unaffected by waveform.
An oscilloscope is not required with this instrument. With this device, the transmitter deviation can
be measured accurately even with voice modulation.

7. MICROPHONE LEVELS

If the modulation level in the system still appears to be too low after setting deviation as
indicated above, check the microphone and audio amplifier.

The foregoing procedure will insure that the transmitter will comply with FCC requirements
for maximum deviation.

The importance of the correct deviation setting can not be overemphasized. Optimum system

performance demands accurate deviation setting, both from the standpoint that over deviation will
interfere with the user on the adjacent channel, and underdeviation may reduce system range.

AJA




TEST EQUIPMENT REQUIRED FOR TRANSMITTER ALIGNMENT

Motorola NLN6252A Alignment Tool (supplied) or equivalent.
Motorola DC Multimeter with r-f probe or equivalent.

RF Wattmeter (50-ohm impedance).

Motorola TEK-23Power Supply or equivalent. -
Motorola Model T1100A Series FM Station Monitor or equivalent.

Motorola TEK-1A Transistorized Tone Oscillator or equivalent.

Motorola T1014B Precision Wide Band Oscilloscope or Model T1015A General Purpose h
Oscilloscope or equivalent.

N oUW N

NOMINAL VOLTAGE READINGS

NOTE
The following readings apply to a fully
tuned transmitter with -14 v d-c input.

METER POINT M1 BRN M2 RED

READING (V DC) ~-1.7 -2.5

PRELIMINARY SET-UP FOR TRANSMITTER ALIGNMENT

- Remove the cover from the radio section of the unit.

When aligning a two-frequency unit, align on the primary or higher of the two frequencies,
The d-¢ multimeter ground lead should be connected to a convenient ground.

For complete alignment, the battery should be removed and a 15 volt d-c power supply and
ammeter connected to the battery plug. All tuning slugs except 1,101 should be unscrewed so
they protrude 1/8 inch above the printed circuit board.

5. Remove the antenna by unscrewing it from the receptacle. Connect a wattmeter to the external
antenna receptacle,

B W N =

FREQUENCY CALCULATIONS

f0= _f_c_: where: f0= oscillator frequency and fc= carrier frequency
16
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DEPD-8380-B

EEPD-8161-C

TEST EQUIPMENT REQUIRED FOR RECEIVER ALIGNMENT
Motorola DC Multimeter with r-f probe,
Maotorola Transistorized AC Voltmeter or equiivalent,
Motorola T1034C Signal Generator or equivalemt.
Motorola S1056A-9A or TU546 Series Test Set with 455 k¢ crystal or equivalent crystal-
controiled oscillator.
Motorola NLN6252A Alignment Tool (supplied):,

PRELIMINARY SET-UP FOR RECEIVER ALIGNMENT

Remove the cover from the radio section of the unit.
When aligning a two-frequency unit, align on tilhe primary or higher of the two frequencies.
The d-c multimeter ground lead should be conmected to a convenient ground.
For complete alignment, the battery should be removed and a 15 volt d-c power supply and
ammeter connected to the battery plug. All tuming slugs should be unscrewed so they protrude
1/8 inch above the printed circuit board.
Remove the antenna by unscrewing it from the receptacle. Connect a signal generator to the
antenna receptacle, b

FREQUENCY CALCULATIONS

LEGEND

H
i

carrier frequency {25--54 mc)
fg1 = 1lst oscillator-crystal frequency {30.7-48. 3 mc)

fyp = 2nd oscillator frequemcy

Fh
(=
B

= }st intermediate frequency (5.7 me)

i

2nd intermediate frequency (455 ke)
fOl = fC + fl {25-42 mc)

fo1 = fo - £, (42-54 me)

25.900-30. 00 mc 6.155 mc

30,0230, 86 mc 5,245 mc
30,90-36, 84 mc 6. 155 mc
36,86-37. 00 mc 5,245 mc
37.02-41,98 nnc 6.155,1‘&(_:__
42.00-42, 98 mc 6. 155 mc
43,00-43. 16 mc 5,245 me
43.18-49. 14 rmc¢ 6. 155 mc
49 16-49.32 rmc_| 5245 mc_
49, 34-54, 00 e 6. 155 mc

METERING AND
ALIGNMENT POINTS

0 ADJUSTED FROM

COMPONENT SIDE OF BOARD.

'ALIGNMENT PROCEDURE

NOTES

1. All slugs should be tuned to the peak nearest the printed circuit board end of the coil.
2. Turn on the radiophone and set the squelch control for maximum noise,

METER PQINT
STEP TEST EQUIPMENT & COLOR CODE ADJUSTMENT PROCEDURE
e, e — — - e

1 | DC multimeter with M-6 {(BLU) 1.5 1lst Osc Tune L5 for max. d-c reading on the meter,
r-f probe

2 DC multimeter and M-7 (VIO) L9 Limiter Couple a 455 ke signal into the 455 kc filter input
455 ke crystal osc terminals Tune L9 for a maximum positive d-c

reading.

3 DC multimeter and M-4 (YEL) 1.10 Dise. Tune L.10 for a zero d-c meter reading, NOTE:
455 ke crystal osc As the slug i§ moved into the discriminator coil,

the meter reading may move slowly through zero
and then sharply return through zero again,
Tune the slug to the latter point.

4 T1034C Signal Gener« M-4 (YEL) Signal Generator to | Connect the signal generator to the test jig. Set
ator and d=c multi« carrier frequency the attenuator for 5,000 microvoelts and adjust
meter the signal frequency for a zero d-c reading on the

meter. %Do not set the frequency to the 2nd i-f
image frequency.

5 T1034C Signal Gener- | M-1 (TAN) L1,L2,T1, L3, T2,| Tune these slugs successively for a maximum
ator and a-c voltmeter T3,T4,14,T5 meter reading. Keep the meter reading below

-30 dbm on the a~c¢ voltmeter.

1) DC multimeter M-4 (YEL) 1.5 1st Osc¢ Use the base station transmitter or a frequency
standard as a signal source and adjust L5 for a
zero d-c reading, NOTE: Set JUZ {and JU3 on
2-freq.) to tap @ or @) to obtain proper
frequency.

7 T1034C Signal Gener- Rin #4 of Mic. Signal Generator Set squelch control for maxln;g@ noise. . Connect

ator and a-c voltmeter.| connector the adaptgr ca‘ple ,f;ofn the voltmeter 1?0 the an~-
A 120 ohm resistor tenna receptacle, Adjust the volun}e control for:.

, an output voltage of 0.44 v a~-c (noise only-no sig-
must be connected a« T ] ) . -
cross the a-c voltmeter nal input) for receivers with ’spe’ak.ers and 0, 12
(handset only models). v e.x-c for.handset only models. U’sm'g the test s?t

this reading should be about 50 ua with the multi-
plier switch in the 0,2 v a-c position. Zero the
signal generator on the discriminator. Increase
the signal intensity until the noise reading is re~
duced to one-tenth of the reading with no signal
{maximum noise). Read the attenuator scale in
microvolts (should be less than 0. 35 microvolts).
This is the 20 db quieting sensitivity.

*CAUTION: After adjusting the signal generator to the carrier in the 42-54 mc (H) band look for the image frequency at 910 ke
below this setting if the 2nd oscillator frequency is 5.245 mc or 910 ke above this setting if the 2nd oscillator fre-

quency is 6. 155 mc.

After adjusting the signal generator to the carrier in 25«30 me {L) band or 30-42 mc {M)

band look for the image frequency 910 kc above this setting if the 2nd oscillator frequency is 5,245 mc or 910 ke
below this setting if the 2nd oscillator frequency is 6. 155 mec.
Upon locating the image, return to the proper setting for the carrier frequency.

This is a check on the accuracy of the setting.

Motorola No. ERD-8845-B
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| F2 — I | LY S’ 4 4 i
- __ %" NOTE 4 700 | L_T-—-=7--1-
TRANSMIT-RECEIVE RELAY I |
= =2 x |
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3 ¥ o
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o x x| k 2z | x| o | =2
T z
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® o I 2 3 4 5 & 7 8 9 MICROPHONE
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o0 0O B 5
4 3 2 { |PIN SIDEOF WIRING SIDE x ~ it o
O O O O |T-RRELAY OF CONNECTORS : l]ll.

NOTES:
{. 2-FREQ. RECEIVER ONLY.
2.2-FREQ. TRANSMITTER ONLY.

3.SPEAKER AND GROUND OMITTED
IN HANDSET MODELS.

4.SWITCH VIEWED FROM REAR.
5.25-54 MC MODELS ONLY.

DIAGRAM NO. 63D81017A48

P31DDC-1000 Series
Intercabling Diagram
Motorola No. 63D81017A48-D
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DIAGRAM NO. 63D81017A49

IN HANDSET MODELS.
4. SWITCH VIEWED FROM REAR,

2.2-FREQ. TRANSMITTER ONLY.
3.SPEAKER AND GROUND OMITTED

1. 2- FREQ. RECEIVER ONLY.

NOTES:

Intercabling Diagram
Motorola No. 63D81017A49-C

P31DDC-3000 Series
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¥

DEPD-8837-H

DEPD-8515-F

AEPD-9005-0O(CE2286-N11)

TO -14v

0106
M9052

R435
5.6K

c‘si

s500]

G

)

Q07

M905+ __L

Q08 c59
M9051 INOTE 2

RTI02

5@ |

25°C !
Ammm B (30-54MC)
B---—— A (25-30MC)

E4'W°'5° RF
~—{f=——0UTPUT

NOTE 2 25-30MC ONLY

RF
OUTPUT

30-54MC ONLY

TOQ FREOQ, SELECTOR SWITCh

NOTES:

{. DASHED CIRCUITRY USED IN TWO
FREQUENCY OPERATION ONLY.

2. REFER TO PARTS LISTS FOR
COMPONENT VALUES.

3, USED ON {-FREQ. MODELS ONLY.

4, APPEARS ON 30-42MC UNITS ONLY.

5. USED IN “PRIVATE-LINE" MODELS ONLY.

6. USED iN CARRIER SQUELCH MODELS ONLY.
7. USED IN NTB6060 SERIES ONLY.

REVISIONS
DIAG. BOARD AND REF.
ISSUE | SUFFIX NO. | SYMBOL CHANGE LOCATION
A NTB6061AA Cl109, WERE 21D82428D10 LOWER LEFT
NTB6062AA 110 {. 0033 uf) OF BOARD
NTB6063AA L2z11, ADDED 24C82000E03
NTB6061AB 212 (9 uh)
NTB6062AB
NTB6063AB
B NTB6051AA-1 C187, ADDED 21D82877B11 | BOTTOM OF
NTB6052AA-1 206 {10, 5 uuf) BOARD
NTB6053AA-2
NTB6051AB-1
NTB6052AB~1
NTB6053AB-2
NTB6061AA-1
NTB6062AA-1
NTB6063AA-2
NTB6061AB-1
NTB6062AB~1
NTB6063AB-2
C NTB6051AA, AB-1| CI06L, WAS C106 PARTS LIST
NTB6052AA, AB-2| M, H 21D82877B02 (150 uuf
NTB6053AA, AB-3| C138 WAS 21K861443
NTB6061AA, AB-1 (. 01 uf)
NTB6062AA, AB-2| C156L ADDED 21K861435 Q102
NTB6063AA, AB-3 {70 uf) COLLECTOR
C157L ADDED 21K861432 Q106 BASE
(20 uuf)
C158 ADDED 21K861443 Q108 BASE
.01 uf
L1l4 ADDED 24D82549D01
(15 uh}
D NTB6051AA, AB-1| C139L WAS 21K861436 PARTS LIST
NTB6061AA, AB-1 (100 uuf)
C141L: WAS 20C82399D04,
VAR 5.5-18 uuf
Cl41M WERE 20C82399D05
C141H VAR 9-35 uuf
Cl42L. REMOVED
21D82877B18, 30 uuf
Ci51L WAS Cl151 21K861430
10 uuf
Cl60L ADDED 21K861432 L109 RF
(20 uuf) OUTPUT
C159 ADDED 21K861434 Q108 BASE
{40 uuf)
R132L | WAS 6R129617, (120) | L103
E NTB6051AC-1 Cl51L WAS21K861432, PARTS LIST
NTB6051AD.1 20 uuf
NTB6061AC-1 R139L ADDED 6Kl127802, 1K| Qll2
NTB6061AD-1 COLLECTOR
Cl159L REMOVED
21KB61434, 40 uuf. Q108 BASE
WAS BETWEEN Q108
BASE AND GROUND
F NTB6051AC-1 clss ADDED 1.0 uf RIGHT OF
NTB6051AD-1 Q105
NTB6061AC-1 Cl59L ADDED 40 uuf RIGHT OF
NTB6061AD-1 Q108
R139 REMOVED 1K, WAS Q1llz
CONNECTED
ACROSS Ql12 COL-
LECTOR AND
EMITTER
C1511, REMOVED PARTS LIST
G NTB6051AA-3 Cl54L, | WERE 21B861469, Q103 EMIT-
NTB6053AA-4 154H, DUAL , 01 uf TER
NTB6061AA-3 1551,
NTB6063AA-4 155H
NTB6051AB-3 C2054A, BELOW
NTB6052AB-3 205B Qlol

NTB6053AB-4
NTB6061AB-3
NTB6062AB-3
NTB6063AB-4

Transmitter Printed Circuit
Board and Wiring Diagram
Motorola No. EPD-8838-G
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REVISIONS

MODEL TABLE (HANDSET ONLY) ssie

MODEL NO.OF |CHANNEL | TYP!
NERIES FREQ WIDTH SOUEEI?CFN =

NRBI504A | 1 40KC | CARRIER =
NRBI{{50A8 20KC A NRBI1151AF

NRBI1S0AC 40KC 34H,
NRBIIS0AD 20KC san,
NRBI150AF 20KC DUAL 3051

B NRBI1151,52,53AA-1) R64 WAS 6K129752, 270 Q13 EMITTER
NRB1151,52,53AB-1{ R66 ADDED 6K129144, 68K| S3 "PL"
NRB1151,52,53AC-1 SWITCH
NRB1151,52,53AD-1
NRB1151,52,53AF-2
NRB1151,52,53AH-1

BOARD AND REF. TN .,
SUFFIX NO. | SYMBOL CHANGE LOCA :

C34L, M, | WAS C34, 305
21D82877B06 (30 uuf)

PARTS LIST

(1o [ro| =

NOTES:
{.REFER TO PARTS LIST FOR COMPONENT VALUES.

2.FOR UNITS 48-54 MC 8 36-42MC, JU2/JU3 |5
CONNECTED TO POSITION @
FOR UNITS 25-30, 30-36,8 42-48 JU2/JU3 IS
CONNECTED TO POSITION (D

3.WIDE BAND ONLY,

4.DASHED CIRCUITRY USED IN DUAL SQUELCH
MODELS UNLESS OTHERWISE STATED.

Handset Models Only
Receiver Printed Circuit
Board and Wiring Diagram
Motorola No. EPD-8978-J

30

—_————

AUDIO IN

RBOY
K

BLU- TO SQUELCH
\‘/%L REE G poaro

T3 L3 TH

Q12

Q3 Qi

Q7

T4 L2 LA

Qi3

Bl

NRB1151AA-2
NRB1151AB-2
NRB1151AC-2
NRB1151AD-2
NRB11S1AF-3

Cé6L

WAS 21K861426
(2.2 uuf)

PARTS LIST

NRBIL151AA-3
NRB1152AA-2
NRB1153AA-2
NRBI1151AB-3
NRBI152AB-2
NRB1153AB-2
NRBI1151AC-3
NRB1152AC-2
NRB1153AC-2
NRBI1151AD-3
NRBI1152AD-2
NRBI1153AD-2
NRBI151AF-4
NRB1152AF-3
NRB1153AF-3

L1l

REMOVED
24V80900A61, 0, 62 mh;
(WAS BETWEEN JUNC-|
TIONS OF L9, C56
AND C57, 58).

R69

ADDED 6K127802, 1K
(REPLACES L11)

BELOW Ql1

NRBl1151AA-4
NRB1152AA-3
NRBI153AA-3
NRBL1151AB-4
NRBI1152AB-3
NRBI1153AB-3
NRBL151AC-4
NRBL152AC-3
NRBL1153AC-3
NRB1151AD-4
INRB1152AD-3
INRBL153AD-3

Q1z, 13

WERE 48R869025,
M9025

Qlz, 13

NRBI151AA-5
NRBI152AA-4
NRB1153AA-4
NRBl151AB-5
NRB1152AB-4
NRB1153AB-4
NRB1151AC-5
NRBI1152AC-4
NRB1153AC-4
NRBI1151AD-5
NRB1152AD-4
NRBI153AD-4

C63

WAS 23D82397D07,
6,8 uf

LOWER LEFT
OF Ql2

R63

WAS 6K128545, 470

C78

WAS 23D82397D07,
6.8 uf

BELOW Té6

NRBI1151AA-6
NRBL1152AA-5
NRB1153AA-5
NRBI1151AB-6
NRB1152AB-5
NRB!153AB-5
NRB1151AC-6
NRB1152AC-5
NRB1153AC-5
NRBI151AD-6
NRB1152AD-5
NRB1153AD-5

FBS

(WAS 21K861428, 6 uuf

Q2 COLLEC-
TOR

R14

WAS 6K127807, 33K

Q2 BASE

R15

WAS 6K127804, 4, 7K

Q2, 301

WERE TYPE M9047

Q3, 5

WERE TYPEM9031

C302

WAS 21K861428, 6 uuf

BELOW Q301

R304

(WAS 6K127807, 33K

[R303

WAS 6K127804, 4.7K

NRBILI51AA-6
NRB1152AA-5
NRBL153AA-5
NRB1151AB-6
NRB1152AB-5
NRB1153AB-5
NRBI1151AC-6
NRB1152AC-5
NRB1153AC-5
NRB1151AD-6
INRB1152AD-5
NRB1153AD-5

2

[WAS TYPE M4576

NRBI151AA-7
NRB1152AA-6
NRB1153AA-6
NRB1151AB~7
NRB1153AB-6
INRB1151AC-7
[NRB1152AC-6
INRB1153AC6
INRB1151AD-7
INRB1153AD-6

Cl7

WAS 21K861603, 3.3
uuf

Q3 BASE

WAS 48R869169;
M9I169

TOP CEN-
TER OF
BOARD

INRB1151AA~8
INRB1152AA-7
INRB1153AA-7
INRB1151AC-8
INRB1152AC-7
INRB1153AC-7

C81

WAS 21K864013

Q9 BASE TO
COoLL,

C90, 91

ADDED

Q8 AND Q10
BASE TO
COLL,

(11D-9822ED)0-1106-AdAV

a-8Le8-dddd

H-¢868-AddH




EEPD-8378-D

EEPD-8840-L

AEPD-8482-0O(CE2286-03)

NOTES:
t.REFER TO PARTS LIST FOR COMPONENT VALUES.

2.FOR UNITS 4B-54 MC & 36-42MC, JU2/JU3 IS5
CONNECTED TO POSITION
FOR UNITS 25-30Q, 30-36,8 42~48 JU2/3U3 IS
CONNECTED TO POSITION (D

3. WiDE BAND ONLY.

4,DASHED CIRCUITRY USED IN DUAL SQUELCH
MODELS UNLESS OTHERWISE STATED.

. MODEL TABLE (SPEAKER MOOELS)

MODEL  |NO. OF | CHANNEL | TYPE OF
SERIES | FREQ | WIDTH | SQUELCH
NRBII20AA 40KC | CARRIER
NRBI120AB 20 KC
NRBIIZOAC 30 KC
NRBIIZ0AD 20 KC
NRBIIZOAF | 1 20 KC DUAL
NRBII20AH 2 20 KC

o
|
|
|
|
|
|
|
|
!
I
|
}
[
!
}
i
!
i
|
|

e BRN-RED —fisoua_cn }
70 - |
| GRN LU-GRN TO SQUELCH |
g iok LI e G BOARD
ON/OFF!
Switen, | AUDIO N \;(;(L)z :
i
b owe TO SQUELCH I !
[R 21 01 R, 80
! *H ™ Soamo i
s res = |
gy e e i A
#8K

1ST 0SCF2,

REVISIONS

NRB1121AC-10
NRB1122AC-13

NRB1123AC-13

BOARD AND
SUFFI% NO. s?ﬁSbL CHANGE LOGATION
# NRB112IAF -2 83 ADDED 21K861437 BOTTOM
NRB1122AF A7 {100 uuf) LEFT OF
NRBI11Z3AF-6 BOARD
NRB1121AA=2 C85L. |ADDED 21K861426 TOP RIGHT
NRB1I21AB-2 (2.2 uufy OF BOARD
NRB112}AC-2
NRE1121AD-2
NRBHI21A¥-3
H NRB1121AA-3 CHL, WERE REF. ITEM PARTS LIST
NRB1IZ1AB-3 34M, 34H,}C34, €305
NRBI121AC~3 3051,
NRB1121AD-3 305M,
305H
T351,M |WERE REF. ITEM
35H, ¢35, €302
302L,
302M,
302H
A NRB11ZIAF-5 R61 REMOVED 6K127804 | 53
NRB1122AF-9 {4. TKYWAS BETWEEN
NRB1123AF-§ ON POSITION OF "PL"
NRB1121AH-1 SWITCH AND GROUND
NRB1122AH-1 CB6 REMOVED Q10
NRB1123AH-1 21082877802 (150 wuf) | COLLECTOR
WAS BETWEENQI0
COLLECTOR AND ON
POSITION OF "PL"
SWITCH
R4 WAS 6K127803 (1. 5K) QIIEMITTER
R6S ADDED6K129433(5.6K)] ABOVE Ql2
CR12 ADDED 48C82392B03
) NRB}121AH-2 L1l REMOVED BELOW Q11
NRBLI122AH2 24V80900A61, 0. 62 mh;
NRB1123AH-2 {WAS BETWEEN JUNC 4
TIONS OF L9, C56
AND C57, 58).
REG ADDEDGKIZ 1802, IR
{REPLACES 1.11)
% NRBI1ZIAA-6 §12,13 |WERE 48R869025, QGlz, 13
NRB1122AA-9 M9ID2Z5
NRBEL123AA-9
NRBIIZ2IAB-6
NRB1122AB-9
NRBL123AB-8
NRB1121AC-6
NRB1122AC-9
NRBLIZ3AC-9
NRB1121AD-6
NRBL122AD-9
NRBL123AD-8
B NRBIIZIAA-7 63 WAS 23D8239 (D09, TOWER LEFT
NRB112ZAA-10 6,8 uf OF Qi2
NRBLlI23AA-10 R63 WAS 6K128545, 470
NRB1121AB. 7 c8 WAS23D82397D09, BELOW T6
NRBL122AB-10 4. 8 uf
NRB1123AB-9
NRBL121AC-7
NRB1122AC-10
NRBL123AC-10
NRBL1Z1AD-7
NRBL1122AD-10
INRB1123AD-9
) INRBI121AA-8 C3% WABZIKS861428, 6 uuf | Q2 COLLEC-
NRB1122AA-11 o TOR
NRB1123AA-11 R14 WAS 6K127807, 33K Q7 BASE
NRB1121AB-8 R15 WAS 6K127804, 4, 1K
NRB1122AB-11 32, 301 |WERE TYPEMJ047
NRB1123AB-10 Q3,5 “RE TYBE MJ03L
NRB1121AC-8 C302. WAS 21K861428, 6 uul | BELOW Q301
NRB1122AC-11 R304 WAS 6K127807, 33K
NRB1123AC-11 R303 WAS 6K127804, 4.7K
NRB1121AD-8
NRB1122AD-11
NRBII123AD-10 )
H NRBIIZIAA-B [+}} TWAS TYPE Ma576
NRB1122AA-11
NRBI123AA-11
NRB1121AB-8
NRB1122AB-11
NRB1123AB-10
NRB1121AC-8
NRB1122AC-11
NRB1123AC-11
NRB1121AD-8
NRB1122AD-11
NRBII23AD-10
I | NRB1121AA-9 c17 WAS 21K861603, Q3 BASE
NRB1122AA-12 3.3 uuf
NRB1123AA-12 Q3 WAS 48R869169, TOP CENTER
NRB11Z1AB-9 M-9169 OF BOARD
NRB1122AB-12
NRB1123AB-11
NRB1121AC-9
NRB1122AGC-12
NRB1123AC-12
NRB1121AD-9
NRB1122AD-12
NRB1123AD-11
ES NRB1121AA-10 Csl WAS 21K860413 Q9 BASE TO
NRB1I2ZAA-13 COLL,
NRB1123AA-13 €90, 91 | ADDED Q8 AND Q10

BABE TOCOLL

T Q3 ot T4 L2

Q12 Q7 Q6 Qi3

RECEIVER PRINTED
CIRCUIT BOARD

Speaker-Microphone and
Speaker~Handset Models
Receiver Printed Circuit Board
and Wiring Diagram

Motorola No., EPD-8841-K

(Page 32 is blank) 31



CEPD-9203-7J

CEPD-8288-B

TO RECEIVER . ' BLK-WHT)|

TO

GROUND

VIOLET

I

5 P/O TRANSMIT-
RECEIVE RELAY

ORG |

TO RECEIVER

BLK

—BLU-YEL

P/0 TRANSMIT-
RECEIVE RELAY

*
FACTORY DETERMINED MODEL TABLE
DEVIATION MODEL | SUFFIX | DESCRIPTION

TO TRANSMITTER [NLB614tA] 7  |"PRIVATE-LINE" SQUELCH BOARD |

REVISIONS

DIAG.
ISSUE

BOARD AND REF,
SUFFIX NO. | SYMBOL CHANGE LOCATION

NLB6141A-1 c727 ADDED 21K831126 "VIBRA-

.02 uf SENDER-
SPONDER"
UNIT
CONTACT A

NLB6141A-2 R719 WAS 6K127806 (27K) "VIBRA-
SENDER-
SPONDER"
RESONANT
REED )
CONTACT E

NLB6141A-3 C718 WAS 23D82397D07 LOWER
LEFT OF
BOARD

NLB6141A-3 C729 ADDED "VIBRA-
SENDER -
SPONDER"
UNIT
CONTACT E

NLB6141A-4 R706 WAS 6K129862, 150 Q701 EMIT-
OHMS TER
R726 ADDED 56K OHMS Q701 BASE

NLB6141A-5 R727 ADDED 470 OHMS LOWER

RIGHT OF Model NLB6141A

BOARD

NLB6141A-6 C702A, | WAS 21B861469, LOWER LEFT] 25-42 MC "Private-Line" Printed

1028 DUAL .01 uf 2F BOARD Circuit Board and Wiring Diagram
NLB6141A-7 c730 ADDED LOWER LEF

OF BOARD Motorola No, EPD-9204-H
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E

TO TRANSMITTER

YEL-GRN

VIOLET

d-88728-dddD

P/0 TRANSMIT-
RECEIVE RELAY

TO RECEIVER

BLK-WHT

JA-9026-AdAD

BLU-YEL
4

P/O TRANSMIT-
RECEIVE RELAY

ORG~ ~ [WHT-RED

‘ o “WHT-ORG
% REFER 70 "IDC" ADJUSTMENT PROCEDURE
FOR PROPER CONNECTION, MODEL TABLE
TO GROUND F 9 MODEL | SUFFIX C
To LEGEND: NLB6442A 6 "PRIVATE-LINE" SQUELCH BOARD
RECEIVER {T)= TRANSMIT MODE
(R)= RECEIVE MODE
REVISIONS
DIAG. BOARD AND REF,
ISSUE | SUFFIX NO. | SYMBOL CHANGE LOCATION
A NLB6142A-1 c727 ADDED 21K831126 "VIBRA-
.02 uf SENDER-
SPONDER"
UNIT
CONTACT A
B NLB6142A-2 R719 WAS 6K127906 (27K) "VIBRA-
SENDER-
SPONDER"
RESONANT
REED
CONTACT E
c NLB6142A-3 c718 WAS 23D82397D07 LOWER
1 uf LEFT OF
BOARD
D NLB6142A-4 - | R706 WAS 6K129862, 150 Q701 EMIT-
OHMS TER
R726 ADDED 56K OHMS Q701 BASE
E NLB6142A-5 R727 ADDED 470 OHMS LOWER
RIGHT OF
BOARD
F NLB6142A-6 C702A, | WAS 21B861469, DUAL| LOWER
702B .01 uf LEFT OF
BOARD

Model NLB6142A

42-54 MC "Private-Line" Printed
Circuit Board and Wiring Diagram
Motorola No, EPD-9206-F
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REVISIONS

[oiaG.
ISSUE

CHASSIS AND
SUFFIX NO.

REF,

1 5YMBOL

CHANGE

LOCATION

| REFER TO
JCIRCUIT BOARD

NTB6051AA-3
NTB6053AA-4
NTB6061AK-3
NTBb6063AA-4

C154L,
154H,
1551,
155K

NTB6051AB-3
NTB6052AB~3
NTB6053AB=4
NTB6Q61AB-3
NTB6062AB-3
NTBLO63AB -4

2058

CZ05A, -

WERE 21B861469,
DUAL .01 uf

PARTS LIST

AMTR. BD,
EPD-8838-G

XMTR F2
OB8C, 5802B
SWITCH

Vi

NRB1151AA-6
NEB1152AA-5
NRBI1153AA-5
NRB1151AB=6
NRB1152AB~5
NRB1153AB-5

! NRB1151AC-6

NRBL152ZAG-5
NRB1153AC-5
NEBi151LAD-6
NRB1152AD=5

_NRBLIS3AD-5

Q1

WAS 48R134576

PARTS LIST

RCVR., BD.
ERD-8978-G
EPD-8841-H

V2

NTB6051AA-3
NTB6052AA-2
NTB6053AA-4
NTB605IAB-3
NTB6052AB-3
NTB6053AB-4
NTB6061AA-3
NTB6062AA-2
NTB6063AA-4
NTB606LAB-3
NTB6062AB=3
NTBH063IAB-4

LITOM,
110H,
210M,
2104

WERE 24D82549D02

114

WAS 24D82549D01

PARTS LIST

NONE

NTBOOSZAA-3
NTB6052AB-4
NTB&062ZAA-3
NIB6062AB-4

cl88L,

WAS REF, C188

PARTS LIST

NONE

NLB6121A-2
NLB6122A~2

R401L,

ADDED 6R6330, 150

RF INPUT TO

POWER AMP
{USED IN

P31DDC SER-

NRB1121AB-9
NRBL122AB-12
NRB1123AB=11
NRB11Z21AA -9
NRB1122AA-12
NRB11238A-12
NRB112IAD-9
NRB1122AD-12
NRB1123AD-11
NRBIIZ1AC-9
NRB1122AC-12
NRB1123AC-12

REPLACE THE 455
KC FILTERS ; MOD-
ELS NFN6U04HS &k
NFN60D4AW WITH
NFN6006AS AND
NEN6006AW RE-~
SPECTIVELY

PARTS LIST

Y1

NRB1121AA-9
NRB1122AA=12
NRB1123AA-12
NRBI121AB-9
NRBL122AB-12
NRB1123AB-11
NRB112LAC-9
NRB1122AC-12
NRBII23AC-12
NRB}121AD-9
NREB1122AD-12
NRBL123AD-11

C7

WAS 21K861603,
3,3 wuf

Q3 BASE

RCVR. BD.
EPD-8841-J

Q3

NRBL151AA-7
NRB1153AA-6
NRB1151AB-7
NRBI1153AB-6
NRB1151AC-7
NRB1153AC-6
NRB1151AD-7
NRB1153AD-6

WAS 48R869169,
MIL6Q

IF AMP,

RCVR, BD.
EPD«8978<H

AA

NRB1I2IAA-10
NRDB1I22ZAA-13
NRB1123AA-13
NRB11214C-18
NRB1122AG-13
NRBL123AC-13
NRB1IS1AA-8
NEBLIS2AA-T
NRBI1534AA-7
NRBI151AG-8
NRB1152AC-7
NRB1153AC~7

WAS 21K864013

PARTS LIST

EPD-8841

ADDED

08 AND Q10
BASE TO
COLL,

EPD-8978

PARTS LIST for Schematic Diagram 63E81017A21-AA

LEGEND
L =25-30 MC
M= 30-42 MC
H = 42-54 MC
RECEIVER
NRB1121AA NRB1121AD NRBI1151AC
NRB1122AA NRB1122AD NRB1152AC
NRB1123AA NRB1123AD NRB1153AC
NRB1121AB NRB1151AA NRBL151AD
NRB1122AB NRB1152AA NRB1152AD
NRB1123AB NRB1153AA NRB1153AD
NRBl121AC NRB1151AB
NRB1122AC NRB1152A8
NRB1123AC NRB1153AB
REFERENCE MOTOROLA ;
SYMBOL PART NO. DESCRIPTION
3 i £10%:
75 v; unl. stated
C1L, 1M, 10M | 21K861433 36; N150
C1H, 10H, 12H | 21K861462 155 N150
C2L, 2H, 32, 59| 21D82877B02 | 150; N1400
lczM, 82 21K868829 220; N1400
C3 21¢82450827 | 1.5; 500 v
C 4L, 21K861433 36; N150; handset models
or21K861434 40; N150; speaker models
C4M, 5M, 81 21K864013 50; N150
C4H, 34, 305 21K861432 2035 N150
C5L 21K861435 70; N150
C5H, 8M, 12M | 21D82877B06 | 30; N150
C6L, 6M, 6H, 21C824508B30} 1,8 5%
9%, 11L
[C7L, M, 13L, | 21K861442 ., 002 uf +100-20%
13M, l4L, 14M,
121, 27, 31, 37,
75, 77, 301, 303
306
C7H, 13H, 14H, | 21K847065 500 GMV; 250 v
43, 47, 54, 83
C8L 21D82877B01 | 24; N150
C8H 21K861431 12; N150
C9H, 11H 21C82450B24 | 0.47; 500 v
IC9M, 11M, 33, | 21C82450B28 | 1.0; 500 v
304
jc10L, 121, 21D82877B01 24; N150; handset models
or21D82877B06 30; N150; speaker models
C 15 21D82877B15 | 120; N150
C16 21K861440 470; N2200
17 21D82877B17 5 %5%; N150
C18, 20, 26, 28,} 21KB61444 .02 uf +100-20%
50
C19 21D828771B14 | 91; N470
22, 23 21C82450B22 | 0,75; 500 v
C24, 25 21K864522 90; N080
c29 21K861429 8; N150
C30 21K865197 25; N150
C33, 304 21€82450828 | 1.0;500 v
C35, 302 21K861427 4; N150
C42, 44, 46, 48,] 21K861443 .01 uf +1060-20%
49, 51, 56, 61,
79, 80
C52 21D82239E02 | 800 45%; 200 v
C53 23D82397D06 | 0.22 uf +40-20%; 35 v
C55 23D82397D16 | 22 uf £20%; 15 v
C57 21K864457 . 002 uf $100-20%
C58, 62 8(82317B03 .03 uf; 50 v
C60 21DB2239E03 | 250 %5%; 200 v
IC63, 78 23D82397D19 | 2 uf +40«20%; 8 v
Co4 23D82397D05 | 4.7 uf +40-20%; 3 v
[c 65 23D82397D19 | 2 uf +40-20%; 8 v
C66, 67, T1 23D82397D17 | 15 uf #20%; 20 v
C 68 21C82187R16 3000; 100 v (speaker models)
o2 1D82428B09] 4700; 100 v (handset models)
C69 23D82397D0O7 § 1 uf $+40-20%; 15 %
C70 23D82397D16 | 22 uf 220%; 15 v {speaker
maodel s)
lc72, 73 23D82397D15 | 10 uf #20%; 20 v
C74 23D82397D08 | 0,15 uf +40-20%; 35 v
IC84 8C82317B01 0.1 uf; 100 %
IC85L., 85M 21K861426 2.2; N150

REFERENCE MOTOROLA ; REFERENCE MOTOROLA ’ .
SYMBOL PART NO. DESCRIPTION SYMBOL, PART NO. DESCRIPTION
SEMICONDUCTOR DEVI T4 24G82207G01] RED-RED; does not incl
diode: NOTE I 76KB47160 CORE, tuning or
GR1 48C82363E03 ailicon 7T4A82686D01 SLEEVE, iron
CR2 48C859464 germanium T6 25B82699D01 audio input; BLU dot; ¢/o;
CR4, 6, 7 48C82178A01 | germanium pri: coil res. 1340; imped. 10K
GRS, 9, 10 48C82363E02 | silicon sec: coil res, 348;imped, 1K
T7 25B82893E01 audioc; pri: imped, 12003
COIL, RE: res. 125; sec: imped. 120;
L1L, 2L, 3L | 24C82765D07 | GRN-RED; does not incl res, 12
76K861425 CORE, tuning
LIM, 1H, 2M, | 24C82765D06 GRN«BRN; does not incl XS’
2H, 3M, 3H 76K861425 CORE, tuning or ]
76A82686D02 SLEEVE, iron Y1, 301 YM45 25~42 mc
L4 24G82765D05 | GRN-GRA; does not incl or'YM4b 42454 me
T6K847160 CORE, tuning or Y2 N 5,245 or 6, 155 mc¢
76A82686D01 SLEEVE, iron
E5M, 301M 24C82766D08 | BLU~RED; dees not incl NLN6&234A Resistor Kit {(Wide Ghannel Spacing)
76A82686D02 CORE, tuning
L5L, 5H, 301} 24C82766D04 | BLU-GRA; does not incl CAPACITOR, fixed:
3018 76K861425 GORE, tuning or 81, 90, 91 21K865197 50 £10%; 75 v; N150
76A82686D02 SLEEVE, iron c83 21K847065 500 GMV; 250 v
Lé& 24CB47920 choke; 9 uh
1.9 24B82695D01 limiter; c/o;
pri: term. no. 1 and 2 with no. unl stated
5 center tap; sec: term, no, 3 R35, 36 6K 128563 15K
and 4 ]
10 24B82696D01 diseriminator; 455 ke; incl FILTER
tuning core
| FILTER, IF:
11z 25B82751D01 | choke; 1.5 h z1 NFN6006AS bandpass; 20 ke
NFN6006AW bandpass; 40 ke
TRANSISTOR: NQTE 1
[¢3] 48R86%167 P-N-P; type M9167 NON-REFERENCED ITEMS
Q2,5, 301 48R869168 P-N-P; type M9168
Q3 48R 869238 N-P-N; type M9238 26B82671D01} SHIELD, coil: 10 req'd
Q4 48K869062 N-P-N; type M9062 BLU 14A82271£01] INSULATOR, coil shield; used
36, 7, 8, 9, 13,] 48RB69057 P-N-P; type M9057 with L1, 2, 3, 5, Ti, 2
11
Qlz, 13 48R869148 P-N-P; type M9148
Ql4 48R 869022 N-P-N; type M9022
Q15 48R 869028 P-N«P; type M9028
16 48R 869027 N-P-N; type M9027
RESISTOR, fixed: +10%; 1/4 w;
unl stated
R1,14,37,38304} 6K127806 27K
R2; 9, 22, 6K127804 4, TK
24, 26, 28, 3¢
45; 47
R3, 4, 7 6K129432 820
R5 6K 129433 5, 6K
R#é, 21, 23,2% | 6K127807 33K
27, 29
RS, 52, 57 6K127801 470
R10, 89 6K129775 330
RI1l, 31 6K 128685 22K
Rl2 6K129225 10K
R13,32,39,44 | 6K128688 2.7K
R15, 303 6K128687 6.8K
R16,17,34,6%,} 6K127802 1K
301, 302
R33, 50 6K 128689 2.2K
R43, 60 6K 128904 18K
R46 6K 129144 68K
R49 6K 127803 1.5K
R51 6K129233 47
R53 6XK129433 5. 6K; handset models
or 6K 127804 4, TK; speaker models-
R54, 55 €K 127806 27K; speaker models
R58 6K 129862 150
R63 6K129269 1, 8K; 1/10 w
R64 6K129753 100 ; handset models
TRANSFORMER.
T1L 24C82767D06 GRN-BLK; does not inel
76K861425 CORE, tuning
TIM, 1H 24CR2767D03 | GRN-ORG; does not incl
76K861425 CORE, tuning or
T6A82686D02 SLEEVE, iron
T2L 24CB2767D07 | GRN-VIO; does not incl
76K861425 CORE, tuning
T2M, 2H 24C82767D04 GRN-GRN; does not incl
76K861425 CORE, tuning or
7T6A82686D02 SLEEVE, iron
T3, 5 24C82767D05 ] GRN-BLU; does not incl
76K847160 GORE, -tuning or
T6A82686D01 SLEEVE, iron 35—




RECEIVER

F AMPLIFIES ST MIXER IF AMPLIFIER 2ND MIXER as5KkC  AS5KC
LEGEND RF AMPLIFIER ST AMPLIFIER { AMPLIFIER 2
L o> 25 -30MC 455KG
es $0-42 MG 78 ,
Mo 8284 MC c9 RIO -.rov =33
' it =% . ]
f s E5KC RD A
] [ CKS chn Mgész 6.8V m“srrc ® i
r . : | T y ; :
NOTES: < noreica $8h | weer  notez) | ™ 5 pysy Lt setTion a3
NOTE 2 - i . ca A7V ¥y it
1. UNLESS OTHERWISE STATED: ANTOUNA i b v Lle B o §f , 27 =
RESISTOR VALUES ARE IN OHMS, 210%, 1/4 WATT, K=1000. RELAY l- LI P . % Re it 32
ALL CAPACITOR VALUES ARE IN MIGROMICROFARADS. Thore $a.7x 4Tk g O oo 47K
2 1 R3 ? de A i 1 TuF c28 27t e
2. REFER TO PARTS LIST FOR COMPONENT VALUE. o< 1204 N%TE - e Q"a | O2UF OtUF
3. USED IN SINGLE FREQUENCY MODELS ONLY, l , uF
4. PART OF HOUSING, -7 i
5. REFER TO RECEIVER PRINTED CIRCUIT BOARD AND l
WIRING DIAGRAM FOR PROPER TAP, ) ci Re Jdcao i
Rih . it ‘1,% 22K | C ,“5’
6. ALL VOLTAGE READINGS REFERENGED TO CHASSIS GROUND, NOTE 2 it )
DC READINGS TAKEN WITH 4 MOTOROLA PC MULTIMETER. | = 1=
zivi ~8.6V
7. FREQUENCY CALACULATIONS: cia Ac2
. , NOTE 2 _éoozur
TRANSMITTER: £= 15 isT L cas
0scCt li_LATQR X ¢
) y y ) . ] C 'y
RECEIVER: £ = CARRIER FREQUENCY (25-34 MC) - . F C 2ND OSC.
£, 15T OSCILLATOR CRYSTAL FREQUENGY (30, 7-48. 3 MC) oy N 5o
s o
£,5° 2ND OSCILLATOR CRYSTAL FREQUENGY (REFER TO 02|  yolen
CHART ON BLOCK DIAGRAM) 1
=29V -12.3v.
£, = 18T INTERMEDIATE FREQUENGY {5.7 MG
1 Q { ) crr | 2 c32 e
£, =2ND INTERMEDIATE FREQUENGCY {455 KC) .;Eogg 3
2 14 RIS . $50 .
= { ; 27% 68K Y2 R34 d€30
fo7 4, 1, (25-42 MC) "233'” Bk 25 e
£ 5f - £ {42-54 MG} ) £.455MC | RSO = 'HANDSET MODELS ONLY
02 e 1 F = 18K
8, HANDSET MODELS ONLY, 3 - l,____ ——n
9. JU03 MAY OR MAY NOT £XIST DEPENDING UPON OPERATING FREQUENCY, R || -3
! OHUF: )
10, REFER TO BATTERY REPLACEMENT AND CHARGING SECTION OF THE ! 1 | ] 1
INSTRUCTION MANUAL FOR LOCATION OF FUSE. ! | ] I
{ 1 I » e i — —o———
11, NOT USED IN 42-54 MC RANGE. i 1 T
f
EPD-8874-C e e e e e ] ’ | e e e . -
o o i1ST AUDIO 2ND AUDIO | FINAL AUDIO , «
455 KC 455K 455KC LIMITER DISCRIMINATOR AMPLIFIER AMPLIFIER cgql AMPLIFIER SPEAKER MODELS. ONLY
AMPLIFIER 3 AMPLIFIER 4 AMPLIFIER 5 ! R35 ) L
25 91,25 ( 'S?LY ¢ A57VISOL i 2 ’
50, 25 cBt ! 2 . 57V r 5
Uy -sov KoMy 8.9V GOKCONLY 2175V 07 GRE R39 _1IVIUNSQ) RAT mM902 8l
: I W ] au 4 * )
foi:) Qi0 Jco w42 4 7
m2s) skt ret ATMebs? A28, 39557: i ws0s? 26V : i Jess e 27
3§ T 33K § | 3§ U : : Tiso 27% o | £79 Reos L8O TG MIC
y ) car |t/ cag | 7 ~ 8235V ! ) ceif ce2 ) rov Q6 SEXae ONNECTOR
iR ) o) o o o | il W CTRC
FILTER DWF 500 X , OIUF 4 7’ 1 L R38 ‘ ‘ ,
E 4 1 a3 R3Z2 - i
FEROM ~ 55 58 azv 3R Lo > 22x¥ 2K [,2592 -g9v B § : 2501 er 197% - |
sR24 - 53y ¥ 1 es0 ~gov—-¥ Jcea “VO-WCW“A $one w33 eus - ‘.@._,(L was i
T -OIUF Towsr Q2UF cF P Y {lozeur R36 15K f
=+ . =+ ~13.5v}-135v == L-m" \ L :
~126V RE9 {40KC ONLY) / . s |
w i ONLY w7/ v L5604
/ L] SEl
icse 57 ’ R46: -+, C87.- Rs3 [ 2 ’
R3a 0 (358K ORIO s '
@ e DIUF 00ZUF @ M NOTE | {BLK !
4 L2
i = +|cra & =_NoTEs |
-13.5¢ =
“lo.1sur .
-0V 140V
) y {
2 2 A 2 7 o ]

Carrier Squelich

Schematic Diagram

Motorola No, 63E81017A21-AA
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TRANSMITTER

INTERMEDIATE
{ST 2ND POQWER
DOUBLER QUADRUPLER DOUBLER DRIVER AMPLIFIER o
OSCILLATOR MODULATOR ainieinsagy VS POWER AMPLIF IER 1
Fi 3428 -6 75 MC Qo7 ONLY (USED. IN F31DDC SERIES ONLY)
4.5625 - 3.375 MC 120 v MBOB i i
Q01 il LI02 QIo6 1 42-54MC
RIOH i 1t 220 150 ] M9082 25 i C
Yior 56K2 30 NgE £ T MC 'c‘” 08 9 creo 404 ‘
L P [3 Nore-€5) o, 25-30 Mc | Q108 o s gl
ciar]  cie8 . Lor—tsav mgo 2| Yoz ONLY M3051 e __1__ NOTE 2
518 20 ] 47K Ci57 75 = ] i
s 8] , 2sec 3R13% , cw oz c402]_c403
= = Rt Ci56 5.6% RA04
c103 02 NOTE B 30-54MC MTE NOTE N ;
A0 : SOTE 2 1 i HI S : _ OTES 2 81+ NOTE Nogt
2 = = l'--t--i N =
— o — (3¢} IN THE 25-30 ANND 42<54MC RANGES 36-42MC L2 ‘
r EFERENCE PARTLS G154 (0055 UF AND Towr arb NOTE = e
= ; 0155 (0058 UF COISIST OF (1) DUAL L 2 25-36MC
uf CAFACITOR, 1)/42‘-54?«0
6 6 6 iN THE 30-42MC. RANGE REFERENCE g
PARTS €154 (BO0IUUF) AND Ci55 (O RF OUTPUT
ARE_SEPARATE (CAPACITORS, {*P21"SERIES ONLY)
{
e e e e i, ety om0 s .
! g0 Yo 5.5 "] Le02 AMPLIFIER-CLIPPER INTEGRATOR CURRENT A58
N i BoT-T 1 T Ll RS tuy, LIMITER IotuF
1 58028 ! SwITCH  C— i Ret3 ] 0.4 27K Q2 =
1 y 2.2%3% cig
asot 003 RI38
n@* €504] W2t wis uFl ]
H 0033} e/ A Y .- . NGTE
! i RS : ol e[ e
’ Y ] oL CRIOS CONTROLL 3 R137 TRANSMIT-RECEIVE
1OPSOt e § 1804 Rz -3.2v M 15-10 RELAY DETAL
€302) CRSOL _1C303 ,L.| | Sur= 5% | ca02  fRie ' = 12 3 4 )
3300 W50 \QM»4>_..J Fhow 27 H g 78 & &
) . &
' 7 , = 5801
! PSOY JBO2 BLX *’;: ~icus 5 5 5 9 10 @ 12 TRANSISTOR DETAIL
M L touF P34 P2 [ ] {BOTTOM VIEW)
2 FREQUENGY TRANSMITTER ONLY EXTERNAL M1 Mlc HOUS!NG 9 5 %] 6 SERIES SERIES 3 14
o = = ] o
HICROFm UITH
PRE AMPLIFIER
TRANSMITTERS RECEIVERS
CHASSIS NO. OF FREQUENCY RF POWER CHASSIS | NO. OF | CHANNEL FREQUENCY f 2 1 4
SERIES MODEL NO. SUFFIX FREQ. RANGE OuTPUT SERIES MODEL NO. [SUFFIX | FREQ. SPACING RANGE USED WITH -14.0¥ rsa %38y RE9 ~135V.
NTB6051AA 3 X 25-30 MC 14w NAD1I1Z1AA 10 1 40 KC 2530 MC SPEAKER RS? YT _:Lc'(z 330 ._Lcn
NTB6050AA | NTB6052AA 3 i 30-42 MC L.aw NRB1120AA | NRB1122AA 13 1 46 KC 30-42 MC SPEAKER 470 l TUF ) *j:VOUF l il
NTB6OS3AA 4 i 42-54 MG 1.4W NRB1123AA 13 1 40 KC 42-54 MC SPEAKER AN\%%;:NA srgg'zos €l rn.mrren | l LOWIF 5 ] l 2ND 0S¢ J = 1 ST OSC Fi l | ST OSCF2 ]
" 1SUF - .
NTBtOSTAB 3 2 25-30 MC L4 w NRBI121AB g i 20 KC 25-30 MC SPEAKER 0-8LK l
NTB050AD | NTB6052AB 4 2 30«42 MG L4 W X P 12 e 30-52 » S PEARER =
: ; : , NRBLI20AB |NRB1122AB 12 i 26 KC 36-52 MC SPEAKER 7 ‘ SaUELCH } [’ e ]
NTB6O53AB 4 2 42-54 MC ) LW NRE1123AB 11 1 20 KC 4254 MC SPEAKER -
NTB6061AA 3 i 25-30 MC 5 W NRB1121AC e 2 40 KC 25-30 MC SPEAKER &
NTBHG60AA | NTBROOGZAA 3 i 3042 MC 5 W NRB1120AC | KRB 1122AC 13 2 40 KC 0-42 MC SPEAKER TO RCVR
- - P RF INPUT “'""""h
NTB6063AA 4 1 42-54 MC 5 W NRB1123AC 13 2 40 KC 42-54 MG SPEAKER P2| + 8
- - . - - Y
NTB6061AB 4 2 25-30 MC 5W NRB1I2IAD 9 2 20 KC 25-30 MG SPEAKER Pgi' > i
NTB6060AB | NTB606ZAB 3 2 30-42 MC 5w NRB1120AD [NRB1122AD 12 2 20 KG 3042 MC SPEAKER -
NTB6063AB 4 2 42-54 MC 5w NRB1123AD 1 z 20 KC 42-54 MC SPEAKER DIAGRAM NO. 63E81017A2Y
NRB1151AA 4 1 40 XC 25-30 MC HANDSET ONLY {
CONTROL PANE LS NRB11504A | NRB1152AA - ! 40 KC 30-42 MG |HANDSET ONLY ; NOTE: L ) " NFNBO3IA b 1
; - ) ) A . h NICKEL ~CADMIUM BATTERY ¥
NRBIL53AA - 1 40 KC 42-54 MC HANDSET ONLY TRANSMITTER VOLTAGES REFERENCED TO {3.0V POWER SUPPLY
. R VOLT) REFERENCED TO 4.0
MODEL XMTR. RGVR. ) RE POWER NRB1ISIAB 7 1 20 KC 25-30 MC HANDSET ONLY ! RECEIVER VOLTAGES REFERENCED T0 4.0V ‘
NUMBER SUFFIX FREQ. FREQ. | HANDSET | SPEAKER | MICROPHONE | OUTPUT H
NRE1150AR {NRB1152AB 13 1 20 KC 30-42 MC HANDSET ONLY i S i R l
NGN6023A 1 1 X 1.4 W NPNE030B
- NRB1153AB [ 1 20 KC 42«54 MC D ONLY + DRY BATTERY POWER SUPPLY [
NGNE025A 2 1 X 1.4 W - - - WITH NLNB3I0A BATTERY KiT| !
- T NRB1151AC 3 2 10 KC 2530 MG HANDSET ONLY J803 Jsci"w ‘ " CHARGING
NGN6026A 2 2 X & l TERMINA
. NRB1150AC [NRE1152AC 7 2 40 KC 30-42 MC HANDSET ONLY 9 5 6 1 et | e ee—y {4 TERMINALS \
NCN6039A 1 1 X X 1L.4W H ‘00l [ el
NEB1133AC 7 2 40 KC 42250 MO HANDSET ONLY 1 uF
NCN6D41A 2 i X X 4w . - i cs06 oo
NRB1151AD 7 2 20 KC 23-30 MC HANDSET ONLY .Qot 3 "" T i
NCN6043A 2 2 X X 14 W . - - e
NRB1150AD [NRE1152AD 6 2 20 XC 30-42 MC HANDSET ONLY i g 5801 ’ b i
NCON6044A 1 1 X X 1L4W OFF -
NRB1153AD 6 2 20 KC 42-54 MC HANDSET ONLY CRIO3 :h:'“ l‘?“*g R34 2 ) Pl = .
NCNEO45A 1 1 X b's 5w I&‘F ]fjmu,; 220 5 S ] | l ] v
‘ |
04" 5 W, =
NCN6047A 2 i X X 6 4! = cooTAr . | I '
NCN6049A 2 2 X X 5 W POWER AMPLIFIERS POWER SUPPLIES | e % NN SN
NCN6052A 1 1 X X 1.4 W ; i3 ] c'gg’ng T %%wt [ [ l
. i Ep-
- — CHASSIS CHASSIS R — HED-BLK onlog Ut Z | - {
NCN6054A 2 2 X X Law MODEL NO, SUFFIX MODEL NO. SUFFIX BATTERIES BLK-GRN 14 TRANSMIT-RECEIVE e . I P60z
: RELAY I
NCN6O56A i 1 X p.S 5 W NLB6&I21A 2 5-30 MC SN6030D v NOTE: FUSE LOCATED INSIDE OF
5 d 5 NPN6030B DR Y R POST IN BATTERY ! ¢
NCN6058A 2 i X X 5W NLB6122A 2 30-42 MC NPN6031A NICKEL-CADMIUN HOLDER OO
: 5 W ’ ! 2-54 M
NCN6O60A 2 2 X X INLB6123A 42-54 MC BD. 824711

P3
RF QUTPUT
{"P3¢4" SERIES ONLY)

Carrier Squelch
Schematic Diagram

Motorola No. 63E81017A21-

{Sheet 2 of 2)

AA

37



REFERENCE
SYMBOL

MOTOROLA
PART NOQ.

DESCRIPTION

NLN6306A Unit Component Kit
NLN6307A Unit Component Kit

J802

L1801 thru 804

1V80715A85

24C847920

CONNECTOR, receptacle:
female ;.4 contact; does not incl.
2A81180 NUT, knurled

COIL, RE; choke:
9 uh

NMN6018A Microphone {plug~in;

transistorized) MK501

REFERENCE MOTOROLA p D REFERENCE MOTOROLA . 4 REFERENCE MOTO A
SYMBOL. PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION N TOTOROLS DESCRIPTION
LEGEND C127H, 134L | 21D82877B15 | 120; N150 Ei;g 28332872}304 var; 2K #15%; 1/20 w
L =35-30 MC C128H 21K861427 4; N150 Riz1 6K128904 47K
M= 30-42 MC C131L 21K864012 (,o; N150 e 1aat 6K12780 4, 7K
H=42-54 MC C134M 21K864067 80; N150 »13 R127802 1K
' C135L 21K868384 1003 N150 gléiHln %gig‘;ggg é%(
TRANSMITTER C135M 21KB64522 90; N80 R125 6R 127775 330
C135H, 159L | 21K861434 40; N150 R127 ¢R 129662 150
NTB6051AA NTBLO6IAA C139L, 21K861432 20; N150 R133 4R131650 18
NTB6052AA NTB6062AA 157L, 160L R135 6K 129433 5. 6K
NTB6053AA NTB6063AA C138, 139M, 21K861441 509; N4700 leé 6R129231 3: 3K
NTB6051AB NTB6041AB (IZSI‘Z%M 148 R137 18C82035810 | var: 10
NTB6052AB NTB606ZAB s ’ . ) RI138L 17A482069G02 | 2.5 #3%; 1l w
. 63 140H, 204 21D82877B19 | 15 25%; NP0 ;
NTBOOSIAB NTBE063AB Cl41L ’ 20G82399D07 | var; 15-60: 2000 v N150D RI38M, 138H | 17A482069G01 | 2 #3%; 1 w
CAPACITOR, fixed: Cl41M, 141H 20C82399D04 var; 5. 5-18; 2100 v; NPO ) - i
75 y; unl, stated CI51M, 151H | 21KB61430 10; N150 RT 102 65859699 %c
clo1, 141, 20G82399D04] var; 5.5«18; 200 v; NP0 gi;i e ZIKSGIjGZ ;5; 1N150t ) . .
201 L, Fl, 21C82724H01 ual sect. , ¢/o:: each sect; : X
C102, 104, 21K861440 470; N2200 155L, 155H 5500 +100-20% ELL.__OETKE ,I;\L,UNIT., quartz;
202 C187, 206 21D82877B1L | 10,5 +5%; NPO Y101 201 ABY-2 wmte. control
C103, 131M, 21K861435 70; N150 C1881L,M 23D82397D07 | 1.0 uf +40-10%;: 15 v : i
140L, 142M, g;g:ﬂ 21C82724H01 ::2(1) si‘;:)'o; ;é;“ NON-REFERENCED ITEMS
100-20%:
1561, 203 C205B 5500 +100-20%: l 2 6A 82609501 ] HEAT SINK: 3 req'd
?(;:LSAL’MEZ;H. 21D82877B02]  150; N1400 SEMICONDUCTOR DEVIGE, NGN6029A NERTTYETY RPTRT=YY
124 ’ digde: NOTE 1 NGN6025A NCN6044A NCN6054A
(13105M 21K865922 390; 500 v CR101, 102 48C82178A01 | germanium NGN6026A NCN6045A NCN6056A
€107, 125M, 21KB47065 500 GMV; 250 v CR103 48C82256C08 zener type NCN6039A NCN6047A NCN6058A
125H, 150 CR105 48G82392B03 | silicon NCN6041A NCN6049A NCN6060A
C108 23C82397D0Y 6.8 uf $40-20%; 10 v CONNECTOR, receptacle:
C 109, 110 21K858108 3000 *25%; 250 v CQIL, RF: doets”not inel, J801 9C82817E01 female; coaxial; uhf type
c1ll 8KB54329 .015 uf; 250 v , o 76K835565 CORLE, tuning 1803 28C82846E01 | male; 9 contact
C113, 137 23C82397D17 15 uf £20%; 20 v L101L 24C82901B04 | modulator
Gll4 8C82548E03 | .005'uf; 100 v L101M 24C82901B02 | modulator , RELAY, armatures
Cl15, 119 23C82397D03 10 uf #20%; 6 v L101H 24C82901B05 | modulator; GRIN-YEL h,_“__'__—e,x,m,etican moalod:
c117 §CB2548E02 | . 015 uf; 100 v Llo2 24B82194C01 | 1st doubler; RESD K801 80C82860E01 | 13.6 v d-c; 4 form "C'; coil
C120L, 120H,] 21K861436 100; N750 L,103L, 104L 24C82904B 19 guadrupler outmut; 2nd doubler res. 160
1 input
SZISM, 132 | 21K861438 220; N1400 L103M, 103H | 24¢82904B14 qu:drtupker outpput; 2nd doubler Ir;gziff’ EAKER, permanent
1 g . 53 outpu ) SR . o
g};:l’:’l,,lzlﬂzb:L, 2igggé3$g35 g,Z(I)\tlIfI&7O L104M, 104H 24C82904B 15 2nd doubler inmut L5801 50182808KE01 3];SSq;are, 50 ohms impedance
127L, 12TM L105L 24C82904B20 | 2nd doubler 2801 |8C828 16502 R ‘1?0121110'7- N ’
Cl123M 21K868384 100; N150 L105M, 105H | 24C82904B12 2nd doubler outtput R'QOZ K125662 t\',;ar’d~ 180”5:1000; W}e;’-‘z erproo
C123H, 131H,] 21KB864013 50; N150 L106L 24B82648G01 | driver input 803 TBCE28 16E0 1 e ok 410 foi h‘” ’
134H L106M, ]’.'0;7M, 24B82209E01 driver input; fiimnal ampl. input 2804 R 040 ;’ax,dl élgoiilzi% Wf?; erproo
C1z4M 21D82239E03] 250 #5%; 200 v 1068, 107H beecs o3 w
C125L 21KB831124 ,002 uf GMV; 300 v L107L 24B82737E01 { final ampl. inpwt ) SWITCH: .
Cl26, 133, 21K861443 .01 uf $100-20% L1081, 108M, ]24C82904B21 | final ampl, outiput 5801 40B82851E01 toggle; spst; Weather.-.remstant
136, 138, 149, 109L, 109M 5802 40C82843E01 rotary; 2 Pole; 2 position;
155M, 158 L108H, 109H 24C82904B0} | final ampl, ouijput non-shorting {(2-freq.)
L110L, 210L | 24D82549D03 | choke; 1 mh
L110M, 110H, }24D82549D10 | choke; 390 uh NON-REFERENCED ITEMS
210M, 210H
L111 25B82872B01 | choke; 0.8 h 1V80727A11 HANDLE ASSY. incl. mic.
L112L 24A890687 choke; 2 uh holding clip (for models
Lill2Mm 24A82228G01 | choke; 1.2 uh NCN6039A, NCN6041A,
L112H 24C82000E08 | choke; 0,31 uh;: sleeved NCN60434A, NCN6045A,
L114 24D82549D09 | choke; 15 uh NCN6047A and NCN6049A )
211, 212 24C82000E03 choke; 9 uh 1VB0729A93 HANDLE ASSY.: incl, handset
holder {for models NCN6044A,
TRANSISTQOR: ‘NOTE 1 NCN6052A, NCN6054A,
Q101, 201 48R 8690 10 P-N-P; type M"9010 NCN6056A, NCN6058A,
Qio2 48R'869058 P-N-P; type M(9058 NCN6060A, NGN6023A,
Q103 48R 869009 P«N-P; type M©9009 NGN6025A and NGN6026A)
Q104, 105 48R 869008 P-N-P; type M/9008 42K861179 CLAMP, cable: 2 req'd
Q106 48R 869052 N-P-Nj type M9052 42A.82143C02 CLAMP; cable )
QL07; 108 48R 869051 N-P-N; type M9051 32B82855E01 GASKET, rubber: housing seal
Ql10, 111 48R869038 P«N-P; type M5038 36B82812E03 KNOB, control: 2 req'd,
Q112 48R869079 N-P-N; type M9079 , {(vol, & sq.)
36B82804E01 GASKET: (speaker mtg.)
] 35B82803E01 | CLOTH, grille
unl, stated 13C82815E01 GRILLE {1~freq. models}
R101, 201 6K129242 56K 13C82815E04 | GRILLE (2-freq. models)
R 102, 202 6R 129269 1. 8K 1V80727A10 HOUSING ASSY.: incl handle
R 103, 109 6K 127803 1. 5K {for models NCN6041A,
R104, 123L, 6K 127805 15K NCN6043A and NCN60454)
123M 1V80731A68 HOUSING ASSY,: incl. handle
R105, 126 6K127801 470 (for models NCN6041A,
R110 6K 129620 560 NCN6047A and NCN6049A)
R111 6K 129887 12K 259 1V80729A94 HOUSING ASSY.: incl. handle
R112 6K 129668 10K #5% {(for models NCN60444,
Ir113 6R 129804 2.2K 5% NCN6056A and NGN60234)
IR114 65131594 27 1VBOT731A6T HQOUSING ASSY.: incl. handle
R115 65124460 3K +5% {for models NCN60524,
R1l6 6K 127806 29K NCN6054A, NCN6G58A,
R117 6K 128687 6, BK NCN6060A, NGN6025A
R118 6K129863 390 and NGN6026A)

A501

CR501

DP501

P501

Q501

R501

5501

w501

€501, 502, 503

1V80727A19

21D82428B 10

48C82178A01

59C82857E01
or59C82864E01

48R 134621

6K127807

40C82863E01

30D82565B04

AMPLIFIER, AF:

incl €501, €502, €503, CR501,
0501, R501 and 1V80727A20
BOARD, circuit component mtg

CAPACITOR, fixed:
.0033 £10%; 100 v

SEMICONDUCTOR DEVICE,
diode: NOTE I
germanium

pfo W501

TRANSISTOR, NOTE I
P-N-P; type M4621

33K 210%; 1/4w

SWITCH,

push; single pole normally open

CORD, microphone,
incl ref part P501 and a coiled
4 conductor; stranded cord

NON-REFERENCED ITEMS

15C82828E01
15C82827E01
41B82856E01
38B82833E01
35A82853E01
4C82418B22
75A82852E01
75A82192A02
64A82826E01
7B82801E01
32A82661C02
42B82831E01
1V80727A18
43K475873

HOUSING, microphotie: (front)
HOUSING, microphone {rear)
SPRING, backup

BUTTON, push
DIAPHRAGM, microphone
WASHER, insulating

PAD, rubber; 1.24" dia,
PAD, rubber; 0,562" dia.
PLATE, tapped

BRACKET, hold-down
GASKET

CLAMP, cable

SPRING AND BUSHING ASSY,
SPACER

NLB6121A RF Amplifier (25-30 MC)
NLB6122A R¥ Amplifier (30~42 MC)
NLB6123A RF Amplifier (42-54 MC)

C401L
C401M
Cc401H
C402L, 402M
C402H, 407H

406L, 406,
408

C403H

C404

C405, 405M
C405H
C407L, 407M
C409L, 409M
C409H
C410L
C410M
C410H

L401L, 401M
1.401H

C403L, 403M,

21K855809

21D82610C07
21K410089
21K840365
21K859211
20C82109C01

20K840719
21C82187B 14
21K861435
21D82610C05
21K861436
21D82355B13
21D82355B14
21D82426B10
21K858108
21K858107

24V82643G01
24B82640G01

CAPACITOR, fixed: yuf uni
stated

33 %5%; 250 v; N150

51; 200 v; N150

27 %10%; 500 v

24 +5%; 500 v

47 +5%; 300 v

var: 20-100; 350 v; N2100

var: 8-50; 200 v

. 001 uf %10%; 200 v
70 £10%; 75 v; N150
57 +5%; 200 v; N150
100 £10%; 75 v; N750
51 +5%; 500 v; N1560
62 £5%; 500 v; N1500
. 0033 £10%; 100 v
3000 £25%; 250 v
1500 £25%; 250 v

€OIL, RF:
input coil assembly
input coil assembly

REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION

L402L, 402M, }24V80900A86 choke; 1,02 uh
4024H
L403L, 403M 24A82813E01 coil; output
L4038 24A82818G01 coil, output
L1404 24A82819G01 coil, output
L405L, 405M 24G82000E 15 choke; tapped output
L405H 24C82000E14 | choke, output
L406L 124B82122D06 choke; filter ,0872 uh
L406M 24B82122D04 3 turns
L406H 24B82122D07 |2 turns

) IRANSISTOR: NOTE I
Q401L, 401M 48R 869101 P-N-P; type M9101
Q401H 48R 869102 P-N-P; type M9102

RESISTOR, fixed: #10%; 1 w

R401L,M 6R6330 150

NPN6031A Power Supply (less

battery) Nickel-Cadmium

CR601

F601

J601

P601
P602

XF601

48C82095C01

65A82496G01

9C82847E01

28A82488G01
28A16313

1V80731A03

SEMICONDUCTOR DEVICE,
diode: NOTE I
silicon

FUSE, cartridge;

3 amp/32 v; 1747 x 5/8"
CONNECTOR, receptacle:
female; 9 contact

CONNEGTOR, plug:

male; 2 contact
malé; 3 contact

FUSEHOLDER ASSY, :
single fuse mounting

NON-REFERENCED ITEMS

1v80731A01
64B82653G01
41A82652G01
22A82651G01
14A82650G01
38A 868379

HOUSING ASSY., {riveted)
PLATE, door

SPRING, torsion

PIN; pivot

INSULATOR

TAB, battery plug

NPN6030B Power Supply {less battery) Dy

C601, 602,
603, 604, 605
C606, 607
C606A, 6074,

IC606B, 607B

601

7601

21C82187B16

21K800802

65R 132923

PC82847TEO]

CAPACITOR, fixed:
. 003 uf #5%; 100 v

dual sect; ¢/o;
. 001 uf GMV +100% max; 500 v
. 001 uf GMV +100% max; 500 v

FUSE, cartridge:
3 amp/250 v

CONNECTOR; receptacle:
female; 9 contact

NON<-REFERENCED ITEMS

1V80731A83
1V80731A85

1V80731A87

HOUSING ASSY, (riveted)
BATTERY HOLDER ASSY,
(riveted)

BATTERY COVER ASSY.
(riveted)

NLNb6310A Battery Kit {dry)

©60BR2455G01

BATTERY, dry; 1.5 v;

11 reg'd.

NMN6017A Handset

55P82446G01
15P82446G02
15P82446G03
40P82446G04
59P82446G05
59P82446G06
37A842245

30D82565B19

HANDLE, handset

CAP, transmitter

CAP, receiver

SWITCH, push-to-talk
CARTRIDGE, receiver
CARTRIDGE, transmitter
SLEEVE, strain relief

CORD, handset

REFERENCE MOTOROLA P
SYMBOL. PART NO. DESCRIPTION
NMN6018A Microphone {plug-in; transistorized) MKS501
AMPLIFIER, AFj
A%01 1V80727A19 incl C501, €502, C503, CR501,
501, R501 and 1V80727A20
BOARD, circuit component mtg
CAPACITOR, fixed:
C501, 502, 503 ] 21D82428B10 L0033 £10%; 100 v
SEMICONDUCTOR DEVICE,
diode: NOTE I
CR501 48C82178A01 germanium
CARTRIDGE, microphone
DP501 59C82857E01 reluctance type
lor59CB82864K01
CONNEGTOR, plug:
P501 plo W501
TRANSISTOR, NOTE I
Q501 48R134621 P«N«P; type M4621
RESISTOR, fixed:
R501 6K127807 33K £10%: 174 w
SWITCH,
5501 40C82863E01 push; single pole normally open
CORD, mi¢rophone,
w501 30D82565B04 inel vef part P501 and a coiled
4 conductor: stranded cord
NON-REFERENCED ITEMS
15C82828E01 HOUSING, microphone: {front)
15C82827E01 HOUSING, microphone: {reatr})
41B82856E01 SPRING, backup
38B82833E01 BUTTON, push
35A82853E01 | DIAPHRAGM, microphone
48C82418B22 WASHER, insulating
75A82852E01 PAD, rubber; 1.24" dia.
75A82192 A02 PAD, rubber; 0, 562''dia.
64A82826501 | PLATE, tapped
TBR2801E0L BRACKET, hold-dowri
32A82661C02 GASKET
42B882831E01 CLAMP, cable
1V80727A18 SPRING AND BUSHING ASSY,
43K475873 SPACER
NOTES:
I, Replacement transistors and diodes must be ordered

by Motorola part number only for optimum performance.

II.  Crystals are part of the Radio Set Model only. When
ordering crystal units specify car. freq.{s), crystal
freq. (s) and crystal type number.
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NRB1121AH-7
NRB112ZAH-6
NRB1123AH-6
NRBI1151AF-8
NRB1152AF-7

M9169

REVISIONS
DIAG. | CHASSIS AND REF, AANE A REFER TO
ISSUE| SUFFIX NO. |SYMBOL CHANGE LOCATION |oIRCUIT_80ARD
v NRB1121AF-9 Cb63, 78 | WERE 23D82397D07, Q13 BASE EPD.8978-E
NRB1122AF-12 6.8 uf CIRCUIT
NRBI123AF-11 R63 WAS 6K128545, 470
NRB1151AF~6
NRB1152AF-~5
NRBL1B3IAF-5
p'at NLB6141A~3 c728 ADDED 21K861441, Q701 BASE EPD-9204-D
500 wuf
c729 ADDED 21K861442 "WIBRA-
SENDER ~
SPONDER"
UNIT
W NTB6051AC-1 C151L WAS 21K861432, PARTS LIST | EPD-8838-E
NTB6051AD-~1 20 uuf
NTB§061AC-1 R139L | ADDED 6K127802, 1K |QI12
NTB6061AD-1 COLLEGTOR
C159L REMOVED Q108 BASE
21KB61434, 40 uuf;
WAS BETWEEN
Q108 BASE AND
GROUND .
Wl NTB6051AC-1 C151L REMOVED PARTS LIST | EPD-8838-F
NTB6051AD-1 RI3FL | REMOVED 1K; WAS 1Qliz2
NTE6061AC-1 CONNECTED ACROS5 | CURRENT
NTB6061AD-1 Q112 EMITTER AND | LIMITER
COLLEGTOR
CI59L | ADDED €168 BASBE
CIRCUIT
C188 ADDED Q105
COLLEGTOR
CIRCUIT
Y NLB6141A-4 R706 WAS 6K129862, 150 Q701 EMITTER{ nPL" SQUELCH
NLB6142ZA-4 | L OHMS BD.
R126 ADDED 56K Q701 BASE EPD-9204-5,
Z NLB6T41A-5 RT27T ADDED 470 OHMS
NLBb6142A+5
BRI EPD-9204-F,
EPD=9206-E _
AA NRB1121AF-10 C34 WAZ G34L; 20 uuf PARTE LIST [RCVR. BD
NRB1122AF-13 C34M, 30 uuf EPD-8841-G
NRB1123AF«12 C34H, 30 uuf
NRB1121AH-6 C35 WAS 21K861428, 6 uuf | Q2 EMITTER |
NRB1122AH~5 R14 WAS 6K127807, 33K |Q2 BASE
NEB1123AH-5
NRB1151AF-7 R15 WAS 6K127804, 4.7K RCVR, BD,
NRBl1S2AF<6 | | EPD-8978~F
NRBI1153AF«6 RE 48RB69047 PARTS LIST
T WERE 48R869031
C305L, 20 wat
C305M; 30 unf
C305H, 30 uuf
G302 WAS 21K861428, 6 uuf{] Q301 EMITTER
R304 WAS 6K127807, 33K Q301 BASE
| R303 | K127804, 1.7K
AB NLB6131A-6 C702A, | WAS 21BB61469,DUAL {701 BASE TPLT BQUELG
NLB6142A~6 7028 .01 uf CIRCUIT BD,
EPD-9204~G,
EPD- 9065
NTB6061AC~2 G154L, | WERE 21B861469, PARTS LIST |XMTR, BD.
NTB6063AC-3 154H, DUAL .01 uf EPD-B838-G
NTBb6061AD~2 155L,
NTB6062AD~2 155H
NTB6063AD~3 CZ05A, XMTR F2
NTB6051AD-2 205B 0%C, $802B8
NTB6052AD-2 SWITCH
NIB6053AD-3
ABY | NRB1121AH-6 Ql WAS 48R134576 PARTS 1IST |RCVR. BD
NRB1122AH-5 EPD-8841-H
NRB1123AH-5
"~ AB2 | NTB6051AC-2 L110M, | WERE 24D82549D02 |PARTS LIST | NONE
NTB6052AC-1 110H,
NTB6053AC~3 216M,
NTB6061AC-2 L1OH
NTB6062AC1 L114 W.AS 24D82549D01
NIB6063IAC-3
AGC NLD6141A-7 €730 ADDED 002 uf Q704 CQLLECH "PRIVATE-
TOR CIRGUIT-| LINE" BD,
RY EPD-9204-H
AD NTB6052AC-2 C188L, | WAS REF, C1g8 PARTS LiST | NONE
NTB6052AD-3 | M
NTB6062AC-2
NTB6G6ZAD 3
NLB6i21A-2 R401%1., | ADDED 6R6330, 150 |RF INPUT TQ
NLB6122A-2 M POWER AMP,
(USED IN
P31DDC SER-
IES ONLY)
AE NRBI12IAF-11 REPLACED 455 KC PARTS LSBT |NONE
NRBI1122AF ~14 IF FILTER
NRBLIZ3AF-13 NFN6004AS WITH
NRB1121AH-7 NEN6006AS
NRB1122AH-b
NRB1123AH-6
NRBL151AF-8
NRB1152AF-7
NRBLI53AF -7
AE1 NRB1121AF-11 c17 WAS 21K861603, Q3 BASE RCVR. BD,
NRB1122AF-14 3.3 uuf EPD-8841-J
NRB1123AF-13 Q3 WAS 48RB69169, IF AMP,

PARTS LIST for Schematic Diagram 63E81017A22- AE]

LEGEND

L. =25-30 MC
M= 30-42 MC
H = 42-54 MC

NRB1121AF, NRB1151AF Receiver Circuit Board (25~30 MC) 1l-Freq.
NRB1122AF, NRB1152AF Receiver Circuit Board {30-42 MC) 1-Freq.
NRB1123AF. NRB1153AF Receiver Circuit Board (42-54 MC) 1-Freq.

NRB1151AH Receiver Circuit Board {25-30 MC) 2-Freq.
NRB1152AH Receiver Circuit Board (30«42 MC) 2-Fredq.

NRB1153AH Receiver Circuit Board (42-54 MC} 2-Freq.
REFERENS M . R
sYM BOLE P?\Tlgfn?‘lbf DESGRIPTION
CAPACITOR, fixed: uaf +10%;
ClL, IM, I'M [21K861433 36; N150
C1H, 10H, 124,]21K861462 15; N150
30
C21i, 2H, 32, [21D828778B02 | 150; N1400
59
czM, 82 21K868829 220; N1400
c3 21C82450827 | 1.5; 500 v
C4L 21K861433 36; N150; handset models
or21K861434 403 N150; speaker models
C4M, 5M 21K864013 50; N150
C4H, 34, 365 21K861432 20; N150
C5L 21K861435 70; N150
C5H, 8M, 1iM, | 21D82877B06 | 30; N150
C7L, TM, 13L, | 21KB861442 . 002 uf +100-20%
13M, 14L, #4M
21, 217, 31, 31,
75, 77, 301,
303, 306
CTH, 13H, i4H,| 21K847065 500 GMV'; 250 v
43, 47, 54
C8L 21D82877B0Ll | 24; N150
C8H 21K861431 12; N'150
CbL, 6M, €H, | 21C82450B30 | 1.8 #5%; 500 v
9L, 11L
C9M, 11M, 21C82450D28 | 1.0; 500 v
33, 304
C9H, L1H 21C82450B24 | 0.47; 500 v
C1l0L, 12L 21D82877B01 | 24; N150; handset models
0r21D82877B04 30; N150; speaker models
c15 21D82877R15 | 120;N150
Cclé 21K861440 470; N2200
C17 21D82877B17 5 £5%; N150
C18, 20, 26 21K861444 .02 uf $+100-20%
28, 50
Cc19 21D82877B14 | 91; N470
c22, 23 21¢82450B22 | 0.75; 500 v
C24, 25 21K864522 90; NO8O
c29 21K861429 8; N150
<30 21K865197 25; N150
C33, 304 21G82450828 | 1.0;500 v
G341, 305L 21K861432 20; N150
€35, 302 21K861427 4; N150
c42, 44, 4¢, 21K861443 .01 uf +100-20%
48, 49, 51, 56,
61, 79, 80
Cc52 21D82239E02 | 800 #5%; 200 v
C53 23C82397D06 | 0.22 uf +40«20%; 35 v
G55 23C82397D16 § 22 uf £20%; 15 v
C57 21K864457 002 uf 4+100-20%
C58, 62 8C82317B03 .03 uf; 50 v
€60 21D82239E03 | 250 #5%; 200 v
C63, 78 23D82397D19 | 2 uf +40-20%; 8 v
Cé4 23D82397D05 | 4.7 uf +40-20%; 3 v
Cc65 23D82397D19 | 2 uf +40«20%; 8 v
cé6, 67, 7t 23D82397D17 § 15 uf +20%; 20 v
c68 21G82187B16 3000; 100 v {speaker models)
br21DR2428B09] 4700; 100 v (handset maodels)
c69 23D82397D07 | 1 uf +40-20%; 15 v
€70 23D82397D16 | 22 uf #20%; 15 v (speaker
models)
Cc72, 13 23D82397D15 | 10 uf +20%; 20 v
C74 23D82397D08 | 0. 15 uf +40-20%; 35 v
C76 8C82317B0O6 . 0082 uf; 100 v
C83 21K861437 100; N2200
Cc84 8C82317B01 0.1 uf § 100 v
C85L, 85M 21K861426 2.2; N150

REFERENGE MOTOROLA ’
SYMBOL PART MO. DESCRIPTION
SEMICONDUCTOR DEVICE,
diode; NOTE I

CR1 48C82363E03 silicon

CR2 48C859464 germanium

CR4, 6, 7 48CB2178A01 | germanium

CRS, 9, 10 48CB82363E02 silicon

CR12 48C82392B03 silicon
COIL, RF:

L1iL, 2L, 3L 24C82765D07 GRN-RED; does not incl,
76K861425 CORE, tuning or
76A82686D02 SLEEVE, iron

L1M, 1H, 2M, | 24C82765D06 GRN«BRNj; does not inel.

2H, 3M, 3H 76K861425 CORE, tuming or
76A82686D02 SLEEVE, iron

L4 24C82765D05 | GRN-GRA; does not ingcl.
76K847160 CORE, tuning or
76A82686D01 SLEEVE, iron

151, 5H, 301L} 24C82766D04 BLU-GRAY; does not incl.

301H 76K861425 CORE, tuning or
7T6A82686D02 SLEEVE, iron

L&M, 301M 24C82766D08 BLU-RED; does not inc¢l,
T6K861425 CORE, tuning or
756A82686D02 SLEEVE, iron

Lé 24C847920 choke; 9 uh

L9 24B82695001 limiter; ¢/o pri: term. No, 1
and 2 with No. 5 center tap
sec: term, No, 3 and 4

L1o 24B82696D01 ] discriminator; 455 kq; incl.
tuning core

L12 25B82751D01 choke; 1.5 h

L.13 48C82392B03 siliceon
TRANSISTOR: NOTE 1

Q1 48R869167 P-N-P; type M9167

Qz, 5, 301 48R869168 P-N-P; type M9168

Q3 48R 869238 P-N-P; type M9238

Q4 48KB869062 N«P«N; type M9062; BLU

Q6, 7, 8, 9 48RB69057 P-N-P; type M9057

10, 11

Q1z, 13 48R869148 P-N«P; type M9148

Ql4 48R 869022 N-P-N; type M9022

Q15 48R869028 P-N«P; type M9028

Q16 48R869027 N-P-N; type M9027
RESISTOR, fixed; #10%; 1/4 w;
unl stated

R1,14,37,38,304} 6K127806 27K

Rr2, 9, 22, 6K 127804 4, 7K

24, 26, 28, 30,

45, 47

R3, 4, 7 6K129432 820

R5, 65 6K129433 5. 6K

R&, 21, 23, 6K127807 33K

25, 27, 29

RS, 49, 52, 57 | 6K127801 470

R10, 59 6K129775 330

R11, 31 6K 128685 22K

R12 6K129225 10K

R13,32,39,44 6K 128688 2. TK

R15, 303 6K128687 6.8K

R16J47,34,69, ] 6K127802 1K

301, 302

K33, 50 6%128689 2.2K

R43, 60 6K 128904 18K

R46, 68 6K129144 68K

R51 6K 129233 47

R53 6K 129433 5. 6K; handset models

or6K127804 4, 7TK; apeaker models

R54, 55 6K 127806 27K; speaker models

R58 6K 129862 150

R63 6K129269 1. BK; 1710 w

R64 6K129753 470;: handset models
TRANSFORMER,

T11 24C82767D06 | GRN-BLK; does not incl,
76K861425 CORE, tuning or
T6A82686D02 SLEEVE, iron

T1M, 1H 24C82767D03 GRN=~ORG; does not incl.
76K861425 CORE, tuning or
76A82686D02 SLEEVE, iron

T2L 24C827647D07 | GRN-VIQ; does not incl.

1 T76K861425 CORE, tuning or
76A82686D02 SLEEVE, iron

TIM, 2H 24C82167D04 | GRN-GRN; does not incl.

76KB61425 CORE, tuning or
76A82686D02 SLEEVE, iron

REFERENCE MOTORQLA - 4
SYMBOL PART NO. DESCRIPTION
T3, 5 24C82767D05 | GRN-BLU; does not ingl.
76K847164 CORE, tuning or
76A82686D01 SLEEVE, iron
T4 24C82207G01 RED-RED; does not incl,
76K847164 CORE, tuning or
76A82686D01 SLEEVE, iron
T6 1V80729440 ABSY, audic input; GRN dot;
c/o; pri: coil res. 1K; imped.
10K; seq: coil res. 200 imped.
1. 2K
T7 25B82893E01 audio: pri: imped. 1200; res,
125; sec: imped. 120; res. 12
CRYSTAL UNIT, quartz:
NOTE II
Y1 YM45 25-42 me
orYM4b 42-54 me
Y2 YN 5,245 or 6. 155 me
FILTER
FILTER, IF:
z1 NFN6006AS bandpass
NON«REFERENCED ITEMS
26B82671D01 SHIELD, coil: 10 req'd
14A82271E01 INSULATOR, coil shield: used
with L1, 2, 3, 3, Tl, 2

NLB6141A "Private~Line' Squel

<h Deck {25-42 MC})

NLB6142A '"Private-Line' Squelch Deck {42-54 MC}

C701
Cro2
CT702A
CT02B
C703
C704
G705
C706
c707, 719
C709
c710
c711, 713,
724
Cc712, 714
c715, 717
€716, 721
C718,
€720
C722,723,729,730]
C726
C727

1 G728

CR701
CR702

L701
L702

Q701, 702,
703, 704

R701, 708
R702

R703

R704, 705,
714, 716
R706

R709
R710,711,712
R713
R715,717,723
R718

R719

R720

R721

R722

R724

R725

R726

R727

23D82397D20
21C82724H01

23D82397D11
23D82397D13
23D82397D10
23D82397D12
23D82397D14
23D82397D05
21K847065

23D82397D07

23D82397D23
23D82397D09
23D82397D16
23D82397D28

23D82397D25 |

21K861442
21K858108
21K831126
21K861441

48C82392HR03
48C82187A01

25G82750D01
25C82750D02

48R 869033

65127805
6K 128487
65128686
6K129242

6K129662
6¥ 128987
65127804
6K128558
65128689
65129752
6K129225
65129269
6K129620
6K129229
6K129231
6¥K129432
6K128570
6K 128545
or6K127801

CAPACITOR, fixed: uf; +10%;
unl stated

0, 12 #20%:; 35 v; nonepolarized
dual sect., ; e/o:

. 0055 +100~20%; 75 v

L0055 +100-20%:;

75 v

. 068; 35 v

L0225 6 v

.056; 35 v

0.12; 20 v

. 082; 20 v

4.7 +40-20%; 3 v
500 uuf GMV; 250 v
1 +40-20%; 15 v

6.8 #20%; 20 v

6.8 +40-20%; 10 v
22 #20%; 15 v

3,3 £20%; 20 v
0,27; 20 v

. 002 +100-20%; 75 v
. 003 225%; 250 v

. 002 GMV; 300 v
500 uuf; 75 v; N4700
SEMICONDUCTOR DEVICE,
diode: NOTE I

silicon

germanium

COIL, RF: choke:

5h

Th

TRANSISTOR; NOTE I
P-N-P; type M9033

RESISTOR, fixed: #10%; 1/4 w;
unl stated

15K

6. 8K

8,2K

56K

180

120K

4.7K

5.6K; 1/10 w
2.2K

270

10K

1.8K

560

180K

3,3K

820

56K; 1/10 w

470; 1/10 w (NLB6141A)
470; (NLB6142A)




CONTROL PANELS

25-54 MG “"Handie-Talkie' Radio Set
Dual Squelch "Private-Line"

Schematic Diagram
Motorola No., 63E81017A22-AK]

(Sheet 1

40

of 2)

EPD-9020-F

TRANSMITTERS
CHASSIS | NO. OF FREQUENCY
SERIES MODEL NG SUFFIX FREQ, RANGE »
NTR6051AC 7 1 25-30 MG LaW
NTB6050AC | NTBE052AC 2 1 30-42 MC L4 W
NTB6053AC 3 1 42«54 MC L4W
NTB6051AD 4 2 25«30 MC L.4W
NTBHS0AD | NTB6052AD 3 2 30-42 MC L4w
NTB6053AD 3 2 4254 MC L4W
NTB6061LAC 2 1 25430 MC 5W
NTB6060AE | NTB6U6ZAT 2 1 30-42 MG 5w
NTB6063AC 3 1 42-54 MC 5w
NTB6061AD 2 2 25430 MC 5W
NTB6060AT | NTB6062AD 3 2 30-42 MG 5w
NTB6063AD 3 2 42-54 MC 5 W
RECEIVERS
CHASSIS | NO. OF CHANNEL | FREQUENCY USED
SERIES MODEL NO, SUFFIX FREQ. SPACING RANGE WITH
NRB11Z1AF 11 1 20 KC 25-30 MC HANDSET ONLY
NRB1I120AF | NRB112ZAF 14 20 KC 30-42 MG HANDSET ONLY
NRB1123AF 13 H 20 KC 42-54 MG HANDSET ONLY
NRB1151AF 8 1 20 KC 25-30 MG | SPEAKER
NRB1150AF | NRB1152AF 7 1 20 KC 30-42 MC SPEAKER
NRB1153AF 7 1 26 KC 4254 MC SPEAKER
NRB1I21AH 7 3 20 KC 25-30 MC SPEAKER
NRB1120AH (NRB112ZAH (3 2 20 KC 30-42 MC SPEAKER
{NRE1123AH 6 2 20 KC 42-54 MC __| SPEAKER
POWER SUPPLIES “PRIVATE-LINE" DECK
o CHASSIS TYPE OF CHASSIS
MODEL NO. SUFFIX BATTERIES MODEL SUFFIX |
NPN6030B DRY NLB6141A A
NPN6031A NICKEL+CADMIUM NLB61424 8
POWER AMPLIFIERS
CHASSIS FREQUENCY
MODEL NO, SUFFIX
NLB6121A 2 25-30 MC
NLB6122A 2 30-42 MC
NLB6123A 4254 MC

o CHASSIIS | XMTR. } RCVR. 1 RF POWER
MODEL NO. | SUFFIIX | FREQ, | FREQ, | HANDSET | SPEAKER | MICROPHONE QUTPUT
NGN6024A 1 1 1 X L.4W
NGNG040A 1 1 1 x X 1.4W
NCN604ZA 1 2 1 X X 1.4W
NCN60464 1 1 1 X X 5W
NCN6048A 1 2 1 X X 5w
NCN6050A i 2 2 X X 1.4W
NONGQ5 1A 1 2 2 X X 5W
NCN60534 1 2 1 X X L4W
NCN60554 i z 2 X X 1.4W
NCNLO5TA 1 1 T X X 5W
NCN$0594 1 2 1 b4 X 5 W
NCN60614 1 2 2 X X 5 W
NCNODE5A 1 2 2 X X 1.4 W
NOTES:

1

2.

3

4,

10,

11.

UNLESS :OTHERWISE STATED:
RESISTOIR VALUES ARE IN OHMS, %10%, 1/4 WATT, K=1000,
ALL CAIPAGITOR VALUES ARE IN MICROMICROFARADS.

REFER TO PARTS LIST FOR COMPONENT VALUE.
USED IN: SINGLE FREQUENCY MODELS ONLY.
PART OX HOUSING,

REFER “TO RECEIVER PRINTED CIRCUIT BOARD AND
WIRING DIAGRAM FOR PROPER TAR.

ALL VOILTAGE READINGS REFERENCED TO CHASSIS GROUND.
HE REAMINGS TAKEN WITH A MOTOROLA BDC MULTIMETER.

FREQUEINCY CALACULATIONS:
4

]
TRANSMAITTER: fo— T6

REGCEIVFIER: £c= CARRIER FREQUENGY {25-54 MC)

io = 1ST OSCILLATOR CRYSTAL FREQUENCY (30, 7-48. 3 MC}

14, 2ND OSCILLATOR GRYSTAL FREQUENCY (REFER TO
CHAR'T ON BLOCK DIAGRAM)
£; = 15T INTERMEDIATE FREQUENCY (5.7 MC)

fz = 2ND INTERMEDIATE FREQUENCY (455 KC)

£0,7 1, + £, 125-42 MC)
171, - ) (42-54 M)

HANDSE.T MODELS ONLY,
JU103 MiAY OR MAY NOT EXIST DEPENDING UPON OPERATING FREQUENCY.

REFER "TO BATTERY REPLACEMENT AND CHARGING SECTION OF THE
INSTRUTTTION MANUAL FOR LOCATION OF FUSE,

NOT USKED IN 42-54 MC RANGE.

EPD-8874-C
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TRANSMITTER

INTERMEDIATE
ST 2ND POWER
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POWER AMPLIFIER
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REFERENCE
SYMBOL

MOTOROLA
PART NO.

DESCRIPTION

NON-REFERENCED ITEMS

| 1vso724a84 | PRINTED circuIT BD. ASSY.

NTB6051AC,
NTB6052AC,
NTBb6053AC,
NTB6&051AD,
NTB6052AD,
NTB6053AD,

NTB6061AC Transmitter {25-30 MC} 1=«Freq.
NTB6062AC Transmitter (30-42 MC) 1-Freq.
NTB60&3AC Transmitter (42-54 MC}) 1«Freq.
NTB6061AD Transmitter {25-30 MC) 2-Freq.
NTB6062AD Transmitter {30-42 MC) 2+Freq.
NTB6063AD Transmitter {42-54 MC) 2-Freq.

c101, 201
c102, 104, 202
C103, 131M,
140L, 142M,
156L, 203
C105L, 105H,
106M, 106H,
124H

C105M

C107, 125M,
125H, 150
C108

c109, 110
Cll11

c113, 137
Cll4

c115, 119
ci17

C120L, 120H,
139H

C120M, 132,
1061

cl21, 128M
C123L, 1241,
127L, 127M
Ci23M
C123H, 131H,
134H

cr24M

C125L

Cl26, 133,
136, 149,
155M, 158
C127H, 1341
Cl28H
Cl131L
C134M
C135L
C135M
C135H,
C139L,
157L, 160L
C139M, 154M,
138

C140M, 140H,
204

Cl4iL
C141M, 141H
Cl142H

Cl46, 206
C147, 207
C151M, 151H
cl152

C154L, 154H,
155L, 155H
CIB8L, M
Cc205

C205A

C205B

159L

CR101, 102
CR103
CR104, 201
CR105

L10lL
L101M
L101H
L102
1.103, 104L

1.103M, 103H

20C82399D04
21K861440
21K861435

21D828771B02

21K865922
21K847065

23C82397D09
21K858108
8K854329
123C82397D17
8CB2548K03
23C82397D03
8CB2548E02
21K861436

21K861438

21K861428
21D82877B35

21KB68384
21K864013

21D82239E03
21K831126
21KB61443

21D82877B15
21K861427
21K864012
21KB64067
21KB68384
21K864522
21K861434
21K861432

21K861441
21D82877B19

20C82399D07
20C82399D04
21D828771B18
21K861442
21D82877B05
21K861430
21K861462
21C82724H01

23D82397D07
21C82724H01

48C82178A01
48CR2256C08
48C863140

48C82392B03

24C82901804
24C82901B02
24C82901B05
24B82194C01
24C82904B19

24C82904B14

CAPACITOR, fixed; uuf £10%;
75 v; unl stated

var; 5.5-18; 200 v; NPO
470; N2200

70; N150Q

150; N1400

390; 500 v
500 GMV; 250 v

6,8 uf #40220%; 10 v
3000 #£25%; 250 v

. 015 uf; 250 v

15 uf £20%; 20 v

. 005 uf; 100 v

10 uf #20%; 6 v

0. 15 ufy 100 v

100; N750

220: N1400

6; N150
220; N470

100; N150
50; N15¢

250 £5%; 200 v
. 002 uf GMV; 300 v
.01 uf #100-20%

120; N150
4; N150
60; N150
80; N150
109; N150
90; NO8O
40; N150
20; N150

500; N4700
15 £5%. NP0

var; 15<60; 200 v N1500
var; 5.5-183; 200 v NP0
30 £5%; NPO

. 002 uf +100-20%

1503 N750

10; N150

15; N150

dual sect.; ¢/o; each sect.;
5500 +100-20%

1.0 uf +40-10%; 15 v
dual sect,; c/o;

5500 +100-20%

5500 +¥00-20%

digde: NOTE I
germanium
zener type
silicon

silicon

76K835565 CORE, tuning

modulator

modulator

modulator; GRN-YEL

1st doubler; RED

quadrupler output; 2nd doubler
input

quadrupler output; 2nd doubler
autput

REFERENCE MOTOROL A ) ! REFERENCE | MOTOROLA ) . REFERENCE | MOTOROLA DESCRIPTION REFERENCE MOTOROL A DESCRIBTION
SYMBOL PART NO. DESCHRIPTION SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. SYMBOL PART NO.
1,104M, 104H 24C82904B15 2nd doubler inpout 42K861179 CLAMP, cable; 2 reqg'd NMN6018A Microphone {plug-in; transistorized}) MK501
L105L 24C82904B20 | 2nd doubler NLB6121A RF Amplifier {2530 MC) 42A82143C02 } CLAMP, cable
L105M, 105H {24C82904812 | 2nd doubler ourtput NLB6122A RF Amplifier {30-42 MC) 32B82855E01 | GASKET, rubber; housing seal AMPLIFIER, AF:
L106L 24B82648G01 driver input; fiinal ampl. input NLB6123A RF Amplifier {42-54 MC} 36B82812E03 KNOB, control; 2 reg'd - A501 LV80727A19 1“—————-—‘“-11(:1 501, 9502’ C503, CR501,
L1i06M, 106K, §24B82209E01 | driver input; fimnal ampl. input {vol. & sq.} Q501, R501 and 1V80727A20
107M, 107H CAPACITOR, fixed: uuf; unl 36B82812E01 | KNOB, control; ("PL" ON-OFF) BOARD, circuit component
L1071 24B82737E01 final ampl input stated 36B82804FE01 GASKET; {speaker mtg. ) mtg
L108L, 108M, }24C82904B21 final ampl outpwut 1 caolL 21K855809 33 £5%; 250 v; N150 35B82803E01 CLOTH, grille ’ )
109L, 109M 4 caoim:e 21D82610C07 | 51; 200 v; N150 13C82815E03 | GRILLE (l-freq models) N CAPACITOR, fixed:
L108, 109H 24C82904B01 | final ampl. ouuput 1 caoin 21K410089 27 £10%; 500 v 13C82815E02 | GRILLE (2-freq models) C501, 502, 503 | 21D82428B10 | .0033 *10% 100 v
1.110L, 210L }24D82549D03 | choke; 1 mh C402L. 402M | 21K840365 24 #5%; 500 v 1V80731A68 HOUSING ASSY.: incl. handle ’ ’
Li1oM, 110H, ]|24D82549D10 | choke; 390 uh C402‘.H: 407H | 21K859211 47 25%; 300 v {for models NCN6040A, SEMICONDUCTOR DEVICE,
210M, 210H G4Q3L, 403M, | 20C82109CG01 | var: 20-100; 350 v; N2100 NCN6042A, NCN6048A, ’ diode: NOTE I
L111 25B82872B01 | choke; 0.8 h 2061, 406, NCN6050A and NCN605 1A} CR501 48C82178A01 } germanium
Lll2L 24A890687 choke; 2 uh a5 1V80731A67 | HOUSING ASSY.: incl. handle
L1I2M 24A82228G01 | choke; 1.2 uh 403 20K84071 vars Ba50: 200 ¥ {for models NCN6051A, GARTRIDGE, microphone
L112H 24C82000E08 | choke; 0. 31 uhy; sleeved &MH 21C82187;14 vof,'l uf __ﬂ’o%,. 200 v NCN6053A, NCN6055A4, DP501 59C82857E01 | reluctance type
L1i4 24D82549D09 | choke; 15 uh C405, 405M | 21K861435 70 #10%; 75 v; N150 NCN60574, NCN60594, or59C82864E01
1211, 212 24G82000E03 | choke; ¢ uh G085 21D82610G05 | 57 #8%; 200 v; N150 NCN6061A and NGN6024A) CONNEGTOR. ot
C407L, 407M | 21K861436 100 £10%; 75 v; N750 5ol ONNECIOR, ug:
. - C409L, 409M |} 21D82355B13 51 #5%; 500 v; N1500 NPN6031A Power Supply {less battery) Nickel-Cadmium - P
TRANSISTOR: NOTE I o A o7 . .
, , , - : T C409H 21D82355814 | 62 £5%; 500 v; N1500 TRANSISTOR. NOTE 1
Qlol, 201 48R869010 P-N-P; type W19 C410L 21D82426B10 | .0033 £10%; 100 v SEMICONDUCTOR DEVICE, ; , B
Q102 48R869058 P-N-P; type MI9058 caloM 21K858108 3000 £25%; 250 v diode; NOTE I (2501 48R134621 P-N-P; type M4621
Qlo3 48R869009 P-N-P; type MI9009 410H 21K858107 1500 #25%; 250 v , o1 | =i
Qlod, 105 4BRBEO00E P_N-P: type M{9008 c : o R?: 1 CR601 48C82095C01 | silicon RESISTOR, fixed:
' PN 490 . . ) } Reta il ) R501 6K12780 K =10%; 174
Q106 48RB69052 11:‘] - gj type I‘};‘gg;i L401L, 401M | 24V82643G01 | input coil assembly FUSE, cartridge; 807 33K 2 10%; 174 w
,Q,“”' 108 48RE69051 o o ,type . L401H 24B82640G01 input coil assembly F601 65A82496G01 3 amp. 32 v; 1/4" x 5/8" SWITCH
Qlig, 111 48R869038 | P-N-P; type MI9038 L4021, 402M,| 24V80900486 | choke; 1,02 uh ss501 40C82863E01 | SushrsTngle pol 0
Qli1z 48R869079 N-P-N; type M19079 L402H ’ ’ ’ ’ CONNECTOR, receptacle: push; single pole normally open
L403L, 403M | 24A82813E01 coil, output 3601 9C82847E01 female; 9 contact CORD. microshone
) oo = oat o 3 phone,
RESISTOR, fisxed +10%; 1/4 w; t:g‘iH iﬁgi:;gggi 22:}' Zzt;‘it CONNEGTOR. ol wso1 30D82565B04 | inclrefpartB50landa coiled
sta : ) ’ E ) plug: 4 g .
R101, 201 eK129242 l;zi{stated 1.405L, 405M | 24C82000E15] <¢hoke; tapped output P01 28A82488G01 | male: 2 contact conductor: stranded cord
, 201 o e . : &
R102, 202 6R129269 1,8K L405H 24C82000E14 ] choke, outpu P602 28416313 tmale; 3 contact NON-REFERENCED ITEMS
R103' 6K127803 1.5K 1.406L 24B82122D06 | choke; filter; , 0872 uh ) ]
R104, 123L, | 6K127805 15K L406M 24B62122D04 | 3 turns U B EUSEHOLDER ASSY; 15C82828E01 | HOUSING, microphone: {front)
123M, 134, L406H 24B82122D07 ZTI"{‘K{Q@ISTOR: NOTE I XF601 1V80731A03 single fuse mounting 15C82827E01 HOUSING, microphone; {rear)
T ] IBAD HISZOR.LIN , sinanscimel | eonsnG, M
203 , Q401L, 401M | 48R869101 P-N-F; type M9101 NON-REFERENCED ITEMS . ' P
R105, 126 6R127801 470 Q401 48R869102 P-N-P; type M9102 ;822222531 gg;x?r&di:s}l .
R106, 123H 6K129225 10K o - 5 , microphoene
- 129753 100 RESISTOR, fixed: £10%; 1 w 1V80731A01 HOUSING ASSY. {riveted) 1082418822 WASHER, insulating
R108 6R1Z97 46B82653G01 | PLATE, doo
R109 6K128903 19K R401L, M 6R6330 150 o » COor 75A82852E01 | PAD, rubber, 1.24" dia.
R110 6K 128689 2.2K CONTROL PANEL 41A82652G01 | SPRING, tarsion 75A82192A02 | PAD, rubber, 0. 562" dia.
R111 6K 129887 12K #5% ISR 22AB2651GO1 | PIN, pivot 64A82826E01 ] PLATE, tspped
R1I2 6K129668 10K #5% NGN6024A NCN6048A NCN60554 14A82650G01 | INSULATOR 7B82801E0L | BRAGKET. hold-down
R113 6R129804 2, 2K 5% NCNb6040A NCN6050A. NCN6057A 38A868379 TAB, battery plug 32A82661C02 | GASKET
Ril4 65131594 27 NCN6042A NCN6051A NCN6059A ) ’ 42B82831E01 GLAMP, cable
R115 65124460 IK %5% NCN6046A NCN6053A NCN6061A NPN6030B Power Supply (less battery) Dry 1V80727A18 SPRING AND BUSHING ASSY,
R116 6K127806 27K CONNECTOR, receptacle: CAPACITOR, fimed: 43K475873 SPAGCER
R17 6128687 6. BK J8o1 9C82817E01 | female; coaxial; ubf type C601, 602,603, 21C82187B16 | .003 uf +5%; 100 v
R118 6K129863 390 ’ 12 J803 28CB82846E01} male; 9 contact 604, 605 NOTES:
ﬁiéz 2?(?§§SZSBO4 ' ZE;TK, 2RI /20w ELAY t C606, 607 21K 800802 dual sect,: c/o: ) '
: ' ’ R armature; g , i
RI21 6K127804 4,78 heroeiaily soaled; C606A, 607A .ggl “§ gf\g :gg;ﬁ max; ;gg v I.  Replacement transistors and diodes must be
R122,132L 6R127802 1K K801 80C82860E01| T3 % v doc: 4 form WC"; coil C606B, 607B Lu o max: ¥ ordered by Motorola part number only for
res 160 FUSE, cartridge: optimum perfortnance.
R124, 131 6R127800 220 £601 65R132923 3 amp. 7250 v . ,
R125 6R127775 330 LOUDSPEAKER, permanent P Il Crystals are part of the Radio Set Model anly.
6R129662 180 A snet: ) ) ) When ordering crystal units specify car. freq.{s),
R127 1296 ] ___.E____” .50 on (mmed o CONNECTOR receptacle: crystal freq.(s) and crystal type aumber.
R133 6R131650 186 ) 1.8801 50DB2808EQ] 3", square; ohms imped. 7601 9C82847E01 female; 9 contact
R135 6K 129433 5.6K
R136 6R129231 3. 3K RESISTOR, ) ) NON-REFERENCED ITEMS
R137 17A82069G01 | 2 #3%; 1w R801 18C82816E02} var: 10K #10%; weatherproof | |~ —eeeemmmoemm ot oo o
R138L 17A82069G02 | 2.5 #3%; | w R802 6K129662 fixed: 180 £10%; 1/4 w V80731483 | HOUSING ASSY. (riveted)
R138M, 138H | 17A82069G01{ 2 #3%; lw R803 18C82816501} var: 15K #10%; w’eatherproof 1V80731A85 BATTERY HOLDER ASSY,
RBO4 6R6040 fixed: 680 £10%; 1/2 w {riveted)
THERMISTOR: 1V80731A87 | BATTERY COVER ASSY,
RTi02 6B859699 75 ohms @ 25 °C SWITCH; (riveted)
5801 40B82851E01} toggle; spst; weather~
CRYSTAL UNIIT, quartz: resistant NLN6310A Battery Kit {Dry)
NOTE IT , 5802 40C82843E01 rotary; 2 pole; 2 position; )
Y101, 201 ABS-2 xmtr. controil non-~shorting {l-freq.) 1601382455(’30'1 ‘ BATTERY, dry: 1.5 v;llreq'd ]
or40C82890EQ L rotary; 2 pale; 4 position;
NON-REFERENCED ITEMS non-shorting (2-freq.) NMN6017A Handset
1 ~ -REFERENCED ITEMS 55P82446G01 | HANDLE, handset
2609E01] HEAT SINK; 3 reg'd NON-R ‘. s - ) ,
26482609 4 1V80727A11 HANDLE ASSY, : incl. mie. 15P82446G02 | CAP, transmitter
holding clip {for models 15P82446G03 | CAP, receiver
NCN6040A, NCN60424, 40P82446G04 | SWITCH, push-to-talk
NCN6046A, NCN6048A, 59PB2446G05 | CARTRIDGE, receiver
NCN6050A and NCN60514) 59P82446G06 | CARTRIDGE, transmitter
1¥80729A93 HANDLE ASSY.: in¢l. handset 37AB42245 SLEEVE, strain relief
holder (for models NCN6053A, 30D82565B19 CORD, handset
NGN6055A, NCN6057A, L_l 3'
NCN6059A, NCN6061A, :
NGN60244)




MANUAL REVISIONS AND ADDENDA




B - :RED-GRN

NOTES:

4 REFER TO PARTS LIST FOR COMPONENT VALUES.

CONNECTED TO POSITION
FOR UNITS 25-30, 30-36,8 42-48 JU24U3 1S
CONNECTED TO POSITION (D

3.WIDE BAND ONLY,

4,DASHED. CIRCUITRY USED IN DUAL SQUELCH
MODELS UNLESS OTHERWISE STATED,

2.FOR UNITS 48-54MC B 3G-®‘IZMC. JU2/7JU3 18

|

|

]

|

|
SWITCH; :

—_

-
i
[
|

7

.. MODEL TABLE (SPEAKER MODELS)

MODEL  |NO. OF | CHANNEL ] TYPE OF
SERIES | FREQ | WIDTH | SQUELCH
‘NRBIT20AA 40KC | CARRIER
NRBI120AB 20KC .
NRBIIZ0AC 40 KC
NRB1120AD 20 KG
NRBIIZOAF| 1 20 KC DUAL
NRBIIZOAH | 2 2OKE

—— 10K
ON/QFF! AUDIO IN }voL
R8O2
! WRe J TO SQUELCH 80
t BOARD
! R66 =

BUGRY _, (3 TO

OL-EEPD-BB40-M

SQUELCH
BOARD

_GRN-ORG _

Y18 -LHM

NRBIIS1IAF-8
NREBI1IS2ZAF-7

NRB1IS3AT-7

REVISIONS
BOARD AND . sk ’
SUFF& nlfo. ssﬁgm. CHANGE LOCATION
NRB1121AA-3 G34L, WERE REF. ITEM PARTS LIST
NRB1121AB-3 34M, 341, C34, G305
NRB1121AC-3 305L,
NRB1121AD-3 305M,
305H
€351, M |WERE REF., ITEM
35H, 35, €302
302L,
302M,
302H )
NRB112Z1AF-5 R61 REMOVED 6K127804 S3
NRB1122AF-9 (4. TK) WAS BETWEEN
NRB1123AF<8 ONPOSITION OF "P1,
NRB1121AH.1 SWITCH AND GROUND
NRBI112Z AH=1 C86 REMOVED Q10
NRB1123AH-1 21D8287TBOZ (180 uuf) | GOLLECTOR
WAS BETWEEN Q10
COLLEGTOR AND ON
POSITIONOF ""PL"
SWITCH
R49 WAS 6K127803 (. 58] (Ji3 EMITTER
R65 ADDED GR129433(5.0K)] ABOVE 12
ICR1Z ADDED 48G82392B03
NRB112ZIAH-2 Lii REMOVED BELOW Q11
NRBI1122aH.2 24VB090ABE, 0. 62 mh;
NRB1123AH-2 (WAS BETWEEN JUNC 4
TIONS OF L9, C56
AND €57, 58).
R69 ADDED 6K12 7802, 1K
{(REPLACES Lil)
NRBII2IAA-6 012,13 | WERE 48R869025, Q12, 13
NRBII22AA-9 M9025
NRB1123AA-9
INRB1121AB-6
INRB1122AB-¢
NRB1123AB-8
NRBLI21AC-6
NRBLI122AC-9
NRBI123AC+9
NRBI1121AD-6
NRBI122AD-9
ANRB1123AD.8
NRBITZIAA-7 Cé3 WAS 23D82397D09, TOWER LEFT
NRB1122AA- 10 6.8 uf OF Q12
NRB11234A-10 R63 WAS bK128545, 470
NRB1121AB-7 €18 WASZ3DE2397D09, BELOW T6
NRB1122ZAB- 10 6.8 af
NRB1123AB-9
NRBLIZ1IAG-7
NRB1122AC-10
NRBI123AG-10
NRBIZ21AD-7
NRB1122AD-10
NRBI1123AD-9
NRB1121AA-8 C35 WAS21K861428, 6 uuf | Q2 COLLEG~
NRB1122AA-11 3 TOR
NRB1123AA-11 R14 WAS bK127807, 33K Q2 BASE
NRBLI21AB-8 RIS WAS GR127804, 4. 7K
NRB1122AB-11 02, 301 | WERE TYDPL MJ047
NRB1123AD-10 03, 5 WERE TYDEMI03L
NRBL12IAC-8 C302 WAS 21K861428, 6 nuf | BELOW Q301
NRB1122AG-11 R304 WAS 6K127807, 33K
NRB1123AG-11 R303 WAS 6RI127804, 4. 7K
NRB1121AD-8
NRB1122AD-11
NRB1123AD-10
NRB11Z1AA-S [€3] WAS TYPE M4576
NRB1122AA-~11
NRB1123AA-11
NRB1121AB-8
NRB1122AB-11
NRB1123AB-10
NRB1121AC-8
NRB1122AC-11
NRB1123AC-11
NRB1121AD-8
NRB1122AD-11
NRB11234AD-10
NRB1121AA-9 c17 WAS 21K861603, Q3 BASE
NRB1122AA-12 3.3 uuf
NRB1123AA-12 Q3 WAS 48R869169, TOP CENTER
NRB1121AB-9 M-9169 OF BOARD
NRB1122AB-12
NRB1123AB-11
NRB1121AC-9
NRBL1I2ZAC-12
NRB1123AG-12
NRB1121AD-9
NRB1122AD-12
NRB1123AD-11 .
NRB11214A-10 c8l WAS 21K860413 Q9 BASE TO
NRB1122AA-13 COLL,
NRB1123AA-13 C90, 91 } ADDED Q8 AND QL0
NRB1121AC-10 BASE TQCOLL
NRB1122AC-13
NRBI1123AC-13 ]
NRBI121AH-7 ch1 WAS 21K861445, .01 uwf] LOWER
NRB1122 AH-6 RIGHT OF
NRB1123AH-6 Q12

T- 1937C

For 68P81017A20-C

Replace EPD-8841 with this EPD-8841-L,

T3 L3 T™ Q3 o T4 L2

Q12 Q7 Q6 Qi3

RECEIVER PRINTED
CIRCUIT BOARD

U

- Q46

Qi5

— Qi4

AEPD-8482-0O{CE2286-03}

Speaker~-Microphone and
Speaker~-Handset Models

Receiver Printed Circuit Board

and Wiring Diagram used in
25-54 MC "Handie-Falkie"
FM Two-Way Radio Sets
Motorola No. EPD-8841-L



instruction manual revision T- 1937D

For 68P81017A20-C :

Replace EPD-9204 and EPD-9206 with this EPD-9204-J and EPD-9206-G,

REVISIONS .
respectively.,
DIAG. BOARD AND REF,
ISSUE | SUFFIX NO. | sYMBoL CHANGE LOCATION
A NLB6141A-1 c727 ADDED 21K831126 "VIBRA-
.02 uf SENDER-
: SPONDER"
UNIT
CONTACT A
B NLB6141A-2 R719 WAS 6K127806 (27K) "VIBRA-
SENDER-
SPONDER"
RESONANT
REED
CONTACT E
c NLB6141A-3 c718 WAS 23D82397D07 LOWER
LEFT OF
BOARD
D NLB6141A-3 cr29 ADDED "VIBRA-
SENDER -
SPONDER"
UNIT
CONTACT
E NLB6141A-4 R706 WAS 6K129862, 150 Q701 EMIT- .
OHMS TER ‘
R726 ADDED 56K OHMS Q701 BASE VIOLET
F NLB6141A-5 R727 ADDED 470 OHMS LOWER
RIGHT OF Q701 )
BOARD
G NLB6141A-6 C702A, | WAS 21B861469, LOWER LEFT] 4
702B DUAL .01 uf OF BOARD q
H NLB6141A-7 c730 ADDED LOWER LEFT] : c728
OF BOARD . -
o /705 | 500
J . |NLB6141A-7 c703 REMOVED UPPER [ ]
23D82397D11, .068 uf [ LEFT OF BD - A 7
C706 REMOVED 23 . 71 IT-GRN
23D82397D12, 0,12 uf . s )
L701 REPLACED 7] i w726
25C82750D01, CHOKE i s T0F 6K
5H WITH JUMPER H 4 5 P/O TRANSMIT-
CKT WAS AS SHOWN . YEL-RED 9 RECEIVE RELAY
BELOW
c7028, 087 1
.008
TO RECEIVER ) BLK-WHT
BLU-GR ’ AN . 2o A A
| £ 717+ 7 | orRG__,
TO 4BLK 6.8UF]~ 9 TO RECEIVER
GROUND ,
| cres ) - BLU-YEL
; Lo 03-K 002 i
. RASENDER-SPONDER" S R74 20_ 1t P/0 TRANSMIT-
i | ; [ - / 2704, 2 iF/\ RECEIVE RELAY
R701, WERE 65127805, PARTS LIST ’ c730 yr.\.-brm @ % ; TR " L T[] 3
R708 1/4 W -002UF FACTORY DETERMINED MODEL TABLE
R703 W/AS 65128686, E DEVIATION MODEL | SUFFIX | DESCRIPTION
1/4 W N - \TE- w
or RIS TO TRANSMITTER [NLB6141A] "7 ["PRIVATE-LINE" SQUELCH BOARD |
705, 1/4 W
714,
716
R726 WAS 6K128570,
1/10 W
R706 WAS 6K129662,
1/4 W
R709 WAS 6K128987,
1/4 W
R710, WERE 65127804,
711, 1/4 W
712
R713 WAS 6K128558,
1/10 W :
R721 WAS 6K129620,
1/4 W
R727 WAS 6K128545,
1/10 W
ey eo1eseEs Model NLB6141A
723 25-42 MC "Private-Line" Printed

18

Circuit Board and Wiring Diagram used in
25-54 MC "Handie-Talkie' FM
Two-Way Radio Sets
Motorola No., EPD-9204-J
33



REVISIONS

DIAG. BOARD AND REF.
ISSUE | SUFFIX NO. |symsoL CHANGE LOCATION
»>
A NLB6142A-1 c727 ADDED 21K831126 "VIBRA-
.02 uf SENDER-
SPONDER"
UNIT
E CONTACT A
B NLB6142A-2 R719 WAS 6K127906 (27K) . | "VIBRA-
TO TRANSMITTER SENDER-
SPONDER"
RESONANT
REED
YEL-GRN CONTACT E
C NLB6142A-3 c718 W AS 23D82397D07 LOWER
VIOLET 1 uf LEFT OF
BOARD
D NLB6142A-4 R706 WAS 6K129862, 150 Q701 EMIT-
OHMS TER
R726 ADDED 56K OHMS Q701 BASE
E NLB6142A-5 R727 ADDED 470 OHMS LOWER
RIGHT OF
BOARD
F NLB6142A-6 C702A, | WAS 21B861469, DUAL] LOWER
702B .01 uf LEFT OF
BOARD
G NLB6142A-6 C703 REMOVED UPPER
23D82397D11, . 068 uf | LEFT OF
5 wr C706 REMOVED BD,
YEL-RED 9, P/0 _TRANSMIT— 23D82397D12, 0. 12 uf
: __ RECEIVE RELAY T701 REPLACED
1 25C82750D01, CHOKE
5H WITH JUMPER.
CKT WAS AS SHOWN
TO RECEIVER BLK-WHT ., BELOW

BLU~YEL
¥ 7

o P/O TRANSMIT-
RECEIVE RELAY

~{oRG- T-RED 3
l % REFER TO "IDC" ADJUSTMENT PROCEDURE
4 FOR PROPER CONNECTION, MODEL TABLE
TO GROUND F 9 MODE SUFFIX C
To LEGEND: NLB6442A| 6 |"PRIVATE-LINE" SQUELCH BOARD R701, WERE 65127805, PARTS LIST
RECEIVER (T)= TRANSMIT MODE 708 1/4 W
(R)= RECEIVE MODE R703 WAS 65128686,
1/4 W
R704, WERE 6K129242,
705, /4 W
714,
716
R726 WAS 6K128570,
1/10 W
R706 WAS 6K129662,
1/4 W
R709 WAS 6K128987,
1/4 W
R710, WERE 65127804,
711, 1/4 W
712
R713 WAS 6K128558,
1/10 W
R721 WAS 6K129620,
1/4 W
R715, WERE 65128689,
717, 1/4 W
Model NL.B6142A s

42-54 MC '""Private-Line'" Printed

Circuit Board and Wiring Diagram usedin
25-54 MC '""Handie-Talkie"

FM Two-Way Radio Sets

Motorola No. EPD-9206-G

34
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instruction manual revision MR-1746L

REVISIONS
For 68P81017A20-C
DIAG. BOARD AND REF. CHANGE LOCATION
ISSUE SUFFIX NO. SYMBOL
Replace EPD-8838 and EPD-8978 with this EPD-8838-H and EPD-8978-K,
A NTB6061AA c109, WERE 21D82428D10 | LOWER LEFT .
NTB6062AA 10 (. 0033 uf) OF BOARD respectively.
NTB6063AA L211, ADDED 24CB2000E03
NTB6061AB 212 (9 uh)
)““02 i NTB6062AB
R143 R144 Li15 — C164 ! NTB6063AB
Nore T NoTE | B NTB6051AA-1 C187, ADDED 21D82877B11 | BOTTOM OF
2 NTB6052AA-1 206 (10.5 uuf) BOARD
NTB6053AA-2
NTB6051AB-1
NTB6052AB- 1
T4 C160 RF NTB6053AB-2
S ¥ —{f=~—»OUTPUT NTB6061AA-1
: ;MZNOTEZ 25-30MC ONLY NTB6062AA-1
NTB6063AA-2
RF NTB6061AB-1
OUTPUT NTB6062AB-1
TO 14y 30-54MC ONLY NTB(;OGBAB-Z — - <
- C NTBGO51AA, AB-1| CI105L, | WAS PARTS LIST
NTB6052AA, AB-2| M, H 21D82877B02 (150 uuf Qio8 Qi07 L1107 Qi06
NTB6053AA, AB-3 [ C138 WAS 21K861443
NTB6061AA, AB-1 (.01 uf)
NTB6062AA, AB-2 [ C156L | ADDED 21K861435 Gloz Li06
NTB6063AA, AB-3 (70 uf) COLLECTOR
C157L | ADDED 21K861432 Q106 BASE
{20 uuf)
o C158 ADDED 21K861443 Q108 BASE L1053
{P31 SERIES) H L0l uf
Lua ! Tiid ADDED 24D82549D01 Li08 Li03
MK DETAIL A (15 uh)
D NTBG051AA, AB-1| C139L | WAS 21KB61436 PARTS LIST
NTB6061AA, AB-1 (100 uuf) L109 Lio4
TO MIC. CI41L | WAS 20C82399D04,
——A 25-30MC VAR 5.5-18 uuf 0404 0‘05
CT1alM | WERE 20C82399D05
C141H | VAR 9-35 uuf
Cl42l. | REMOVED Lio2
21D82877B18, 30 uuf R137
CISIL WAS C151 21K861430 Q|03
10 uuf
=30mc C160L | ADDED 21K861432 L1109 RF
AND (20 uuf) OUTPUT Q ‘ ‘ ‘
42-54MC - A% C159 ADDED 21K861434 Q108 BASE
{40 uuf)
R132L | WAS 6R129617, (120) | L103 , Q40 Q102
E ‘NTB6051AC-1 C1l51L WAS21K861432, PARTS LIST Lio‘
NTB6051AD-1 20 uuf
NTB6061AC-1 RI139L | ADDED 6K127802, 1K| Q112 ,
: : NTB6061AD-1 COLLECTOR R{9
""" . CI59L | REMOVED
21K861434, 40 uuf. Q108 BASE Y{O1
WAS BETWEEN Q108
BASE AND GRQUND
F NTB6051AC-1 c188 ADDED 1.0 uf RIGHT OF
NTB6051AD-1 Q105 Qiof Ci04
- NTB6061AC-1 C159L | ADDED 40 uuf RIGHT OF
NTB6061AD-1 Q108
! R139 REMOVED 1K, WAS | Q112 AEPD-9005-O
| CONNECTED
| ACROSS Q112 COL-
| LECTOR AND
| EMITTER
| Cl511. | REMOVED PARTS LIST
| G NTB6051AA-3 C154L, | WERE 21B861469, -| Q103 EMIT-
| NTB6053AA-4 154H, | DUAL .ol uf TER
| NTB6061AA-3 155L,
2uF NTB6063AA-4 155H
| NTB6051AB-3 C205A, BELOW
| NTB6052AB-3 205B Qlol
NTB6053AB-4
TO FREO, SELEGTOR SWITCH E;gzgg;:::;
NTB6063AB-4
H NTB6052AA-4 C165H | ADDED .003 uf LEFT OF
"OIE;Q“ED o NTB6053AA-5 Q110
e AT oN AL NTB6052AB-5 C164H Q107 BASE
2 REFER TO PARTS LISTS FOR NTB6053AB-5 LII5H | ADDED CHOKE
COMPONENT VALUES, NTB6062AA-4 3-TURNS
3 USED ON (- FREQ. MODELS ONLY. NTB6063AA-5 R143M | ADDED 10 OHMS
4. APPEARS ON 30-42 MC UNITS ONLY. NTB6062AB-5 R144M 3
5. USED IN "PRIVATE-LINE" MODELS ONLY.
6. USED IN CARRIER SQUELCH MODELS ONLY. NTB6063AB—5
7 USED IN NTB6060O SERIES ONLY. Egggggi:g_i
NTB6052AD-4
NTB6053AD-4
NTB6062AC-3
NTB6063AC-4 Transmitter Printed Circuit
2AD- .. .
$22823AE_Z Board and Wiring Diagram used in

25-54 MC "Handie-Talkie"
FM Two-Way Radio Sets
Motorola No. EPD-8838-H

29



B- RED-GRN

NOTES:

{.REFER TO PARTS LIST FOR COMPONENT VALUES.

2.FOR UNITS 48-54 MC 8 36-42MC, JU2/JU3 S
CONNECTED TO POSITION
FOR UNITS 25-30, 30-36,8 42-48 JU2/U3 IS
CONNECTED TO POSITION

3, WIDE BAND ONLY.

4.DASHED CIRCUITRY USED IN DUAL SQUELCH
MODELS UNLESS OTHERWISE STATED.

Handset Models Only

Receiver Printed Circuit

Board and Wiring Diagram used in
25-54 MC "Handie-Talkie"

FM Two-Way Radio Sets

Motorola No. EPD-8978-K

30

MODEL TABLE {

HANDSET ONLY)

MODEL NO. OF { CHANNEL | TYPE OF
NERIES FREQ WIDTH | SQUELCH
NRBIISOAA 1 A0KC CARRIER
NRBIIS0AB { OKC

NRBIS0AC 2 40KC

NRBUSQAD 2 DKC

NRB1150AF i OKC DUAL

AUDIO IN
H|
! GRAY TO SQUELCH
| e H ™ S0
1 R66
L— — —aA—
68K

BLU-GRN TO SQUELCH
Ak G BOARD

OL-EEPD-8983-J

n

WHT-BLU

T2
L5
Yi
Q2
Q8
Q10
Q9
Qid
L9
LiO

T3 L3 TH

Q3

T4 L2 Li{

Q6

Q14

AEPD-9011-0O

REVISIONS

DIAG.
ISSUE

BOARD AND
SUFFIX NO.

REF.
SYMBOL

CHANGE

LOCATION

NRBI151AF-1

C34L, M,
34H,
305L, M,
305H

WAS C34, 305
21D82877B06 (30 uuf)

PARTS LIST

NRB1151,52,53AA-1
NRB1151,52,53AB-1
NRB1151,52,53AC-1
NRB1151,52,53AD-1
NRB'151,52,53AF-2
NPB1151,52,53AH-1

R64

WAS 6K129752, 270

QL3 EMITTER

R66

ADDED 6K129144, 68K

53 "PL"
SWITCH

Bl

NRB1151AA-2
NRB1151AB-2
NRBI151AC-2
NRB1151AD-2
NRBIISIAE-3

Col.

WAS 21K861426
(2.2 uuf)

PARTS LIST

NRB1151AA-3
NRBI152AA-2
NRB1153AA-2
NRB1151AB-3
NRB1152AB-2
NRB1153AB-2
NRBIL1IS1AC-3
NRBIL152AC-2
NRBI1153AC-2
NRB1151AD-3
NRBI152AD-2
NRBI153AD-2
NRB1151AF-4
NRBI152AF-3
NRBI1153AF-3

L1i

REMOVED
24V80900A61, 0. 62 mh;
{WAS BETWEENJUNC-
TIONS OF L9, C56
AND C57, 58).

R69

ADDED 6K127802, 1K
(REPLACES L11)

BELOW Ql1

NRBI151AA-4
NRBI152AA-3
NRBI153AA-3
NRBI151AB-4
NRB1152AB-3
NRB1153AB-3
NRBL151AC-4
NRBL152AC-3
NRBL'53AC-3
NRB1151AD-4
NRB1152AD-3
NRBL1153AD-3

Qliz, 13

WERE 48R869%025,
M9025

Qiz, 13

NRBI151AA-5
NRBL1152AA-4
NRB1153AA-4
NRBI151AB-5
NRBL1152AB-4
NRB1153AB-4
NRBLl151AC-5
NRBL1152AC-4
NRB1153AC-4
NRBIL51AD-5
NRB1152AD-4
NRBL153AD-4

C63

WAS 23D82397D07,
6.8 uf

R63

WAS 6K128545, 470

LOWER LEFT
OF Ql2

C 78

WAS 23D82397D07,
6.8 uf

BELOW T6

NRBI151AA-6
NRBI1152AA-5
NRBI1153AA-5
NRBI1151AB-6
NRBL1152AB-5
NRB1153AB-5
NRBI1151AC-6
NRB1152AC-5
NRBI1153AC-5
NRBI151AD-6
NRBL152AD-5
NRBI1153AD-5

IC35

(WAS 21K861428, 6 uuf

Q2 COLLEC-
TOR

R 14

WAS 6K127807, 33K

R15

WAS 6K127804, 4.7K

Q2 BASE

Q2, 301

WERE TYPE M9047

Q3, 5

WERE TYPEM9031

[C302

WAS 21K861428, 6 uuf

R304

WAS 6K127807, 33K

R303

WAS 6K127804, 4.7K

BELOW Q301

NRBI151AA-6
NRB1152AA-5
NRB1153AA-5
NRB1151AB-6
NRBI1152AB-5
NRBL153AB-5
NRBI1151AC-6
NRBI1152AC-5
NRB1153AC-5
NRB1151AD-6
NRB1152AD-5
NRB1153AD-5

Q1

[WAS TYPE M4576

NRB1151AA-7
NRBL152AA-6
INRB1153AA-6
NRB1151AB-7
NRB1153AB-6
NRBI151AC-7
NRB1152AC-6
[NRB1153AC-6
NRB1151AD-7
INRB1153AD-6

C17

WAS 21K861603, 3.3
uuf

Q3 BASE

33

WAS 48R869169;
M9169

TOP CEN-
TER OF
BOARD

INRB1151AA-8
[NRB1152AA-7
INRB1153AA-7
INRB1151AC-8
[NRB1152AC-7
INRB1153AC-7

csl

WAS 21K864013

Q9 BASE TO
COLL,

€90, 91

ADDED

Q8 AND Q10
BASE TO
COLL,

INRB1151 AF -8
INRBL152AF-7
INRBI153AF -7

Cél

WAS 21K861443,
.01 uf

LOWER
RIGHT OF
Ql2

71



MOTOROLA

INSTRUCTION MANUAL REVISION MR-1788

GENERAL

This revision outlines changes that have occurred since the printing of
your instruction manual. Use this information to correct your manual.

INSTRUCTION MANUAL(S) AFFECTED:
25-54 MC ""Handie-Talkie' FM Radiophone
YHT'" & "PT'" Series
25-54 -MC Selective '"Handie-Talkie! FM Radio
REVISION DETAILS

With this change the following becomes effective:

Instruction Schematic New Xmtr. New Ckt. Bd. New Change
nual No Diagram No, Issue Chassis Suffix Detail | Issue, Item#
68P81012A20-D 63E81012A21 AM, NTB6041AA 7, EPD-8516 N, 2thrub
63E81023A63 H NTB6042AA 10, EPD-13427 C 2 thrub
68P81023A60-O 63E81024A59 H NTB6043AA 8,
NTB6041AB 7,
NTB6042AB 12,
68P81020A70-O 63E81020A71 L NTB6043AB 8 EPD..9518 F 2 thrub
68P81012A20-D 63E81012A22 AT NTB6041AC 7, EPD-13427 C 2 thrub
63E81023A62 H NTB6042AC 11
NTB6043AC
68P81017A20-C 63E81017A21 AE NTB6051AA 5 EPD-8838 L, 1thru4
NTB6052AA 7 EPD-13429 C 1thru4
NTB6053AA 6
NTB6051AB 5
NTB6052AB 8
NTB6053AB 6
NTB6061AA 5
NTB6062AA 7
NTB6063AA 6
NTB6061AB 5
NTB6062AB 8
NTB6063AB 6
|Revised MR-1788
10/14/65 -1- 10/8/65



Instruction Schematic New Xmtr. New Ckt. Bd. New
Manual No. Diagram No. Issue Chassis Suffix Detail Issue
63E81017A22 ~AK  NTBG6O5SIAC 7
NTB6052AC 7
NTB6053AC 5
NTB6061AC 4
NTB6062AC 7
NTB6063AC 5
Change Ref :
Item No.Sym Action Part No. Description
1 Cl66 Added 21C82040D12 CAPACITOR, fixed: 800 uuf +5%; 25 v; 25-42 mc only:
SEE FIGURE 1
2 Lllé6 Added 24C83961B01 COIL, RF: 3 turns; coded BRN; 25-42 mc only:
SEE FIGURE 1
3 R143, Removed 68129755 RESISTOR, fixed; 10 £10%; 1/4 w; 30-42 mc only:
144 SEE FIGURE 1
4 CR105 Changedto 48C82392B12 SEMICONDUCTOR DEVICE, diode; silicon
5 Cl167 Added Same as change item 1.

@
Revised MR-1788

10/14/65 -2- 10/8/65
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MOTOROLA

INSTRUCTION MANUAL REVISION MR-1784

GENERAL

This revision outlines changes that have occurred since the printing of
your instruction manual. Use this information to correct your manual.

INSTRUCTION MANUAL(S) AFFECTED:
25-54 MC '"Handie-Talkie'' FM Two-Way Radio Sets
REVISION DETAILS

With this change the following becomes effective:

Instruction Schematic Diag. Xmtr. New Ckt.. Bd. & New Change
Manual No. No. & New Issue Chassis Suffix WiringDiag Issue Item #
R 68P81012A20-D 63E81012A21-A1L, NTB6041AA, 6 EPD-13427 B 2,3,4
68P81023A60-0 63E81023A63-G, NTB6042AA, 9 2,3,4
68P81020A70-0O 63E81020A71-K, NTB6041AB, 6 EPD-9518 E 2,3,4
68P81023A60-0 63E81024A59-G NTB6042AB 11 EPD-13427 B 2,3,4
68P81012A20-D 63E81012A22-AS, NTB6041AC, 6 2,3,4
68P81023A60-0 63E81023A62-G NTB6042AC 10 2,3,4
68P81017A20-C 63E81017A21-AD NTB6051AA, 4 EPD-13429 B 1,3,4
NTB6052AA, 6
NTB6051AB, 4
NTB6052AB, 7
NTB6061AA, 4
NTB6062AA, 6
NTB6061AB, 4
NTB6062AB 7
68P81017A20-C 63E81017A22-AJ NTB6051AC, 3 1,3,4
NTB6052AC, 6
NTB6061AC, 3
NTB6062AC 6
(1) Component Changes
Change Ref.
Item No. Sym. Action Part No. Description
1 Cl66 Added 21C82040D12 CAPACITOR, fixed: 800 uuf +5%;
25 v (SEE FIGURE 1)
2 Cl67 Added Same as Change Item No. 1
3 L116 Added 24C83961B01 COIL, RF: choke; coded BRN;
42-54 MC (SEE FIGURE 1)
4 R143, Changed 6S185B55 RESISTOR, fixed: 10 £10%; 1/8 w
R144 to (SEE FIGURE 1)
Revised MR-1784

10/14/65 =-1- 10/11/65




(2) Supplementary Remarks l

In ALIGNMENT PROCEDURE under ANTENNA PEAKING, insert
the following:

NOTE: Perform antenna peaking procedure while connected to
external power supply set for 14,0 v d-c. Each power supply
lead must be isolated by an r-f choke (Motorola Part No.
24C83961B01) at the radio.

MR-1784
-2- 10/11/65
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MOTOROLA

INSTRUCTION MANUAL REVISION MR-1830

GENERAL

This revision outlines changes that have occurred since the printing of
your instruction manual Use this information to correct your manual.

INSTRUCTION MANUAL(S) AFFECTED: 25-54 MC & 136-174 MC
"MOTRAC'" RADIO SETS

REVISION DETAILS

With this change the following becomes effective:

Instruction Schematic New 455 KC New Ckt. Bd New
‘Manual No Diagram No Issue IF Bd. Suffix Detail Issue
68P81014A15 63E81014A16 AB, TLN6347A 10, EPD-6375 T
68P81014A25 63E81014A26 AF, TLN6532A 4
68P81014A30 63E81014A31 Y,
68P81014A35 63E81014A36 AB,
68P81014A55 63E81014A56 Y,
68P81014A65 63E81014A66 T,
68P81014A70 63E81014A71 z,
68P81007A45 63E81007A46 AN,
68P81007A70-A 63E81007A71 K,
68P81019A01-A 63E81019A02 M,
68P81007A95 63E81007A91 AA,
68P81014A45 63E81014A46 T, TLN6347A 10, EPD-6483 K
68P81014A60 63E81014A61 P, TLN6348A 7
*NOTE

When the letter "A'" follows the suffix num-

ber stamped on your unit, it indicates some

of the previous changes are not included.

Component Changes
Ref. Part
Sym Action Number Description »
Q11 Changed 48R869376 TRANSISTOR, P-N-P; type M9376
to

MR-1830
1-1 12/1/65



MOTOROLA

INSTRUCTION MANUAL REVISION MR-1846

GENERAL

This revision outlines changes that have occurred since the printing of
your instruction manual. Use this information to correct your manual.

INSTRUCTION MANUAL AFFECTED:
25-54 MC '"Handie-Talkie'" Radio Sets
REVISION DETAILS
With this change the following becomes effective:
Instruction Schem. Diag. Rcvr. New Ckt. Bd. New

Manual No. & New Issue Chassis Suffix Detail Issue

68P81012A20-D 63E81012A21-AR, NRB1121AC 12 EPD-8382, S
63E81023A63-L, NRBI1122AC 15 EPD-8383, R
68P81023A60-O 63E81024A59-1,, NRB1123AC 15 EPD-8841 P
68P81017A20-C, 63E81017A21-AH NRB1121AD 11
68P81032A45-0 NRB1122AD 14
68P81032A45-A NRB1123AD 13

68P81017A20-C, 63E81017A22-AM NRBl121AF 13 EPD-8841 P
68P81032A45-0 NRB1122AF 16
68P81032A45-A
68P81012A20-D 63E81012A22-AV NRBI1123AF 15
63E81023A62-K

68P81020A70-O 63E81020A71-P NRB1162AB 6 EPD-9521 G
NRBI1163AB 6
NRB1162AD 6
NRBI1163AD 6
NOTE

When the letter ""A' follows the suffix
number stamped on your unit, it indi-
cates some of the previous changes
are not included.

COMPONENT CHANGE

Ref. Part
Sym. Action Number Description

R70 Changed to 6S185B84 RESISTOR, fixed: 2,7K *10%; 1/8 w

Revised MR-1846
1/5/66 1-1 12/15/65




GENERAL

MOTOROLA

INSTRUCTION MANUAL REVISICN MR-1754

This revision outlines changes that have occurred since the print-

ing of your instruction manual.

your manual,

INSTRUCTION MANUAIL(S) AFFECTED:

REVISION DETAILS

Use this information to correct

25-54 MC '"Handie-Talkie"
FM Radiophone,
"HT'" & "PT" Series.

25-54 MC Selective
""Handie-Talkie'" FM Radio

With this change the following becomes effective:

Instruction
Manual No.

Schematic Diagram

& New Issue

Transmitter New Ckt. Bd. New
Chassis Suffix Detail Issue

68P81012A20-D
68P81023A60-0O
68P81020A70-0
68P81012A20-D

68P81017A20-C

Ref.
Sym.

Cl56M

L101M

63E81012A21-AK,
63E81023A63-E
63E81024A59-E
63E81020A71-J
63E81012A22-AR,

63E81023A62-F

NTB6042AA, 8 EPD-8516 M
NTB6042AB 10

EPD-9518

D
NTB6042AC 9 EPD-8516 M

63E81017A21-AC, NTB6052AA, 5 EPD-8838 K
NTB6052AB, 6
NTB6062AA, 5
NTB6062AB 6
63E81017A22-AH NTB6052AC, 5
NTB6062AC 5
Component Changes
Action Part Number Description
Changed 21K861436 CAPACITOR, fixed: 100 uuf
to +10%; 75 v; N750
Changed 24C82901B04 COIL, RF: modulator
to ’
1-1 MR-1754

8/24/65



MOTOROLA

INSTRUCTION MANUAL REVISION MR-1828

GENERAL
This revision outlines changes that have occurred since the
printing of your instruction manual, Use this information to
correct your manual.

INSTRUCTION MANUAL AFFECTED:
25-54 MC "Handie-Talkie' Radio Sets

REVISION DETAILS

With this change the following becomes effective:

Instruction Schem,Diag. Rcvr. New Ckt, Bd. New

Manual No. & New Issue Chassis Suffix Detail Issue

68P81012A20-D 63E81012A21-AP NRB1121AA 12 EPD-8383 P
63E81023A63-K NRB1122AA 15

68P81023A60-O 63E81024A59-K NRB1123AA 15

NRB1121AB 11
68P81032A45-A 63EB81017A21-AG NRB1122AB 14 EPD-8841 N
NRBI1123AB 13

*NOTE
When the letter ""A'" follows the suffix number
stamped on your unit, it indicates some of the
previous changes are not included.

Component Changes

Ref,
Sym. Action Part No. Description
R70 Changed 6S185B84 _ RESISTOR, fixed: 2.7K %10%; 1/8 w

to

MR-1828
1-1 11/26/65
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NCTES:

2.

TO FREQ, SELECTOR SWITCH

DASHED CIRCUITRY USED IN TWO

FREQUENCY OPERATION ONLY.

r

REFER TC PARTS LISTS FOR

COMPONENT VALUES.

P T

USED ON {-FREQ. MODELS ONLY,
APPEARS ON 30-42MC UNITS ONLY,

USED IN "PRIVATE - LINE ' MODELS ONLY
USED IN CARRIER SQUELGA MODELS ONLY
USED IN NTB6060 SERIES ONLY.

L1

Ci3
5

MR-1754F

instruction manual revision

REVISIONS
DIAG. BOARD AND REF.
ISSUE SUFFIX NO. SYMBOL CHANGE LOCATION
A NTB6061AA C109, WERE 21D82428D10 LOWER LEFT
NTB6062AA 110 (. 0033 uf) OF BOARD
NTB6063AA L211, ADDED 24C82000E03
NTB6061AB 212 {9 uh)
NTB6062AB
NTB6063AB
B NTB6051AA-1 c187, ADDED 21D82877B11 | BOTTOM OF
NTB6052AA-1 206 (10.5 uuf) BOARD
NTB6053AA-2
NTB6051AB-1
NTB6052AB-1
NTB6053AB-2
NTB6061AA-1
NTB6062AA-1
NTB6063AA-2
NTB6061AB-1
NTB6062AB-1
NTB6063AB-2
C NTB&6051AA, AB-1| Cl104L, WAS C106 PARTS LIST
NTB6052AA, AB-2} M, H 21D82877B02 {150 uuf
NTB6053AA, AB-3| C138 WAS 21K861443
NTB6061AA, AB-1 {, 01 uf)
NTB6062AA, AB-2 | Cl56L ADDED 21K861435 Qo2
NTB6063AA, AB-3 {70 uf) COLLECTOR
Cl157L ADDED 21K861432 Q106 BASE
{20 uuf)
Cl158 ADDED 21K861443 Q108 BASE
.01 uf
Lll4 ADDED 24D82549D01
(15 uh)
D NTB6051AA, AB-1| C139L WAS 21K861436 PARTS LIST
NTB6061AA, AB-1 (100 uuf)
Cl4lL WAS 20C82399D04,
VAR 5,5-18 uuf
Cl41M WERE 20C82399D05
Cl41H VAR 9-35 uuf
Cl42L REMOVED
21D82877B18, 30 uuf
C151L WAS C151 21K861430
10 uuf
Cl60L ADDED 21K861432 L109 RF
(20 uuf) OUTPUT
C159 ADDED 21K861434 Q108 BASE
(40 uuf)
R132L WAS 6R129617, (120) | L103
E NTB6051AC-1 Cl51L WASZ21IK&01432, PARTS LIST
NTBG031AD-1 20 uuf
NTB&061AC.1 R139L ADDED ©5K127802, 1K| Qll2
NTB6061AD-1 COLLECTOR
Cl59L REMOVED
21KB61434, 40 uuf, Q108 BASE
WAS BETWEEN Q108
BASE AND GROUND
F NTB6051AC-1 C188 ADDED 1.0 uf RIGHT OF
NTB6051AD-1 Q105
NTB6061AC-1 Cl59L ADDED 40 uuf RIGHT OF
NTB6061AD-1 Q108
R139 REMOVED 1K, WAS Qliz2
CONNECTED
ACROS5Q112 COL-
LECTOR AND
EMITTER
Cl51L REMOVED PARTS LIST
G NTB6051AA-3 Cl54L, WERE 21B861469, Q103 EMIT-
NTB6053AA-4 154H, DUAL .0l uf TER
NTB6061AA-3 1551,
NTB6063AA-4 155H
NTB6051AB-3 C2054A, BELOW
NTB6052AB-3 205B QI01
NTB6053AB-4
NTB6061AB-3
NTB6062AB-3
NTB6063AB-4
H NTB6052AA-4 C165H ADDED . 003 uf LEFT OF
NTB6053AA-5 Q110
NTB6052AB-5 Cl164H Q107 BASE
NTB6053AB-5 LI15H ADDED CHOKE
NTB6062AA-4 3 TURNS
NTB6063AA-5 R143M | ADDED 10 OHMS
NTB6062AB-5 R144M
NTB6063AB-5
NTB6052AC-3
NTB6053AC-4
NTB6052AD-4
NTB6053AD-4
NTB6062AC-3
NTB6063AC-4
NTB6062AD-4
NTB6063AD-4
J NTB605SIAC-1 25-42 MC "PRIVATE
NTBE6052AC-3 LINE" MODELS
NTB6061AC-1 TRANSFERRED TO
NTB6062ZAC-3 NEW BOARD DIA-
GRAM EPD-13429
K NTBGOS2AA-5 Cl56M ADDED 100 uuf CENTER OF
NTB&0OS2AB-6 LI101M WAS 24C82901102 BOARD

NTBREO62AA-5
NTBeOO2ZAB-6

For 68P81017A20-C

Replace EPD-8838 and EPD-8978 with these EPD-8838-K and EPD-8978-K,
respectively.

L107 Qi086

Q108

Q{07

Li106
L105
Li03
Li0o4
QI05
L1002
QI03
Qi
Q102
L{10O4
R1419
Y101

L{O8
Li09
Q104

RI37

Quo

Q104 Ci0

AEPD-9005-0

MODEL SUFFIX
NTB6051AC 1
NTB6052AC 3
NTB6061AC 1
NTB6062AC 3

FOR UNITS SUFFIXED LATER
THAN INDICATED IN THIS CHART,

REFER TO CIRCUIT BOARD DIA-
GRAM EPD-13429,

EPD-13472-0

Transmitter Printed Circuit
Board and Wiring Diagram used in
25-54 MC "Handie-Talkie"

FM Two-Way Radio Sets

Motorola No. EPD-8838-K
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MODEL NO OF [CHANNEL | TYPE c?l
NERIES FREQ | WIDTH | SQUELGH
[NRBI50AA |1 40K | CARRIER |
NRBHS50AB | 1 20KC

NRBISOAC | 2 A0KC |
NRBISOAD! 2 20KC |
NRBIISOAF | 1 20KE | ouaL |

NOTES:
{.REFER TO PARTS LIST FOR COMPONENT YALUES.

2.FOR UNITS 48-54 MC B 36-42MC, JU2/JU3 IS
CONNECTED TO FOSITION
FOR UNITS 25-30, 30-36,8 42-48 JU2/JU3 IS
CONNECTED TO POSITION (D

3.WIDE BAND ONLY.

4.DASHED CIRCUITRY USED IN DUAL SQUELCH
MODELS UNLESS OTHERWISE STATED.

Handset Models Only

Receiver Printed Circuit

Board and Wiring Diagram used in
25-54 MC "Handie-Talkie"

FM Two-Way Radio Sets

Motorola No. EPD-8978-K

30
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|
|
|

7

ON/OFF
SWITCH)

?
[cer R3% I.r;oo L0

——
[ |
|
|
Q12 !
NOTE |
\ MsozsICRG 3 ceol
-1.5V4 350
col 1Lc59 #
C“TNOTU ‘450 ! i
a4 14.7 {
CRIO l CR? '
27K i |
NOTES ; |
{ 2l
803 i OL-EEPD-8983-J 5:\’
| i
BRN-RED SQUELCH } §‘
= | |
REO! - TO SQUELCH
RN ok LBLE BOARD }
AUDIO IN VoL |
RBOZ |
__ » 1 TO SQUELCH 80 |
BOARD !

48T OSC F2

“7. 9V
© «RER R3304 -—
27K 28]
CINLAK -7 gy |
BLK ]Eooz Q30
= © UF MSI68 |
T l
Y304 }
——= |
D -t 1
Ngre. -y’ i
] o -7/ |
Rg%KD—JNOTES |
c306/g303 :
Q0 002 5 5K
/ SEFa-NOTER 1.0 BT L3015 g0 O |
c47 8.2V _5._9;/»,0 SV—II.JV 2 |
500 e |
8.0 4.7K rabe
Rr26 &
2 st |
¢ Nt ; | cdbstol:
. R33,# LR
=+ W}K
55 o2or rzzxkh
1 fes3
02z
R34
iK
.002
e’ | ewors
I
—g |
R6Y. Bk _ oNg | s3
K bt
SWITCH
! OFF
Red IC56 =
5.6K
‘li uF
L9

WHT B

T3 L3 T

Q3

T4 L2 L4

AEPD-9011-0

REVISIONS

DIAG. BOARD AND REF. HAN LOGATION
ISSUE SUFFIX NO. | SYMBOL CHANGE
NRBLIAIAE-1L Fabkis s
] :>
133 NRBlisl,52,5 Woas nlKl2iTaz, AT D ENLIT TR
NRB1131,3 ADDED oR12v144, naK 54 PL
NRBli51, SWITCH
NRBLIS],
PARTY LTS

NRBI1AUE
NRDBI151A

NRELIISL aa~s
NHBLL321A-2
NEBL15 2
NRBILS1AB-S
NRDB1152AB-2
NREI153AB-2
NRBL151AC-
NRDBI152A0C-2
NRRBI153:
NRBIISIAD-
NRBILI52ZAD-2
NRBLI53AD-2
NRETI5] A -1
NRB113
NRII13

MOV ED

ZAVEURGEAGL, U sl
W AS BT W
TIONS OF 1.4,
AND C57, med,

Ryt

ADDED vi127502, 1K
{(REPLACES L1

BELOW 3tH1

D

NRBILLI5I AN
NRBI152 A~
NRBL1334A-3
NRB1131.
NRBII52ARBS
NRBIIZiAR-3
N bEIsTAC- ]
DNRBLIS2AC-3
NRBl'3.AC-
NRBI131AD-
RBI152AD-3
NRBLLS:AD

L AsRacdnls

NRBLL31
NRBLI32a4
NRBLILI33
NRBLL51AB
NRBLI52AB
NRBLI153AB-+
NRBLIS1AC-3
NRERBI152AC-4
NRBLIL53AC- 4
NRBLEISIAD-3
NRB1152AD-H
NRBLII53AD-

52397007,

r

TL.OWER LEFT
OF QL2

WaAs wKI23545, 470
WAS 23D&2 547D

BELLOW Tao

NRBl15lAxA-6
NRBI1532AA-7
NRB115344-5
NRBL1151AB-5
NRB11524AB-5

NRBI152AD-5
NRBII53AD-5

WAS 2IKE8n 1428, 6

2 COLLEC-
TOR

R

WAS AK127807, 33K

R15

WAS cKI12780:, 1, 7K

Q2 DASE

Q2, 301

WERFE TYPREMY047

3, 5

WERE TYPEM?%031

C302

W 21KB61:28, 6 unt

R304

WAS bKI127807, 33K

R 303

WAS wKI27804, 4, 7K

BELOW (301

G

NRBII51AA-b

NRBI15
NRDBI15 5
NRB1151AB-6
NRBI152AB-5
NRBLI153AB-5
NRBIISIAC-6
NRBILI52AC-5
NRB1153AC-5
NRB1151AD-6
NRB1152AD-5
NRBI153AD-5

-5
-5

WAS TYPE NM45376

NRBILS1AA-T
NRB1132A4-6
NRBLLI33.40-0
NRB1151.43-7
NRBL1153ADB-6
NRB1151AC-7
NRB1152AC~0
NRB1153AC-
(NRB1151AD-7
INKB1153AD-6

WAS 21K861603, 3.3

StE

Q3 BASE

WAS J8RB0G169;
M9O160

TOP CEN-
TER OF
BOARD

(NRB1151AA-8
NRB1152
NRBI1534
NRRB115TA
NRBI152A
NRDB1153.4

WAS 21K86401 3

ADDED

NRB11S1AF-§
NRBLIAS2AR-T

NRB 550

WAS 2IKE61 44
SOl




. Q06 Qio7
M3052 M9D541

\”—J

| cise

« NOTE 2
- T

O -

R435 JS’ \RTIOZ o ]

5.6K 75 4@ !

' X soo |~ 25ec |

R143 Ri44

L115 C164 . |
NOTE NOTE NOTE NOTE |
2 2 2 2
| \ :

|

i

i 0-42MC 25-30MC [

i t = 3 M M 42-50MC !

J | DETAIL

f /,\\ [ci34 '
! SRR A S

cizs

;
e BEIONG U

* SNOTE 4 cxso

RF
! oA s
Y o uce T\ NCTE ‘T ” OUTPUT
§ A ! 2 ST r OTEZ 25-30MC ONLY
H rp \ ' i OUUF / o140 / JEMZ
T | Lo A 7 NOTE 2 /cal 2
i // ’/ / L \ a\é/;mg 2 NOTE 2 RE
ATSIST g J -
worE 5o LAioTE cizs] / i OUTPUT
TO -{av LR S J / T 30-54MG ONLY
- - 3.3K Ox, 30-54M0
- \ O )\
e
Lios o
cier /
L — — /
No‘*i 2 - e
i3z
‘ cise //
OUF
DETAIL A
. e 8 30-54 MC
*4, 145 B-—————A 25-30MC
L N\ ovF RI24
'7" el : A B
B o3 Li2
c137 s -~k w3009 T t
‘ A
f:{mza
NO;
2
\,\/0123
z i
N
£409.
) P /\’{moz "q‘éf} 3000 110
ci08 a oup It R109 e
0. 28V 0405//&50 5.2y M9038 cin
b -3V
RIOS 3058 @ i I
Leatia T A VYR RUG
470.0,32/ 5 o / ; == T TS e >0 e
Ny X ’ /’ 226 ' 5%
e wotez 7 5%
5007 e

L Hgﬁ .

cice

220 @
0ig
'3 S mooie
NOTE2 '———1 5”42
war -2
: NOTE 2
JU104
\.‘(E?}/\
T :
[s3]
A 2
i A
® ® " © 45
a A 4
‘ OL DEPD-13428-C
R{45 L0 ¢ Ri39 RI40
8.8K NOTE NOTE % NOTE
| 2 2
|
NOTES!

2. REFER TO PARTS LISTS FOR
COMPONENT VALUES.

4, APPEARS ON 3C-42 MC UNITS ONLY.

14

MR-1754G

instruction manual revision

REVISIONS
DIAG. BOARD AND REF,
1SSUE | SUFFIX No. |svmpoL|  CHANGE LOCATION
o] NTB6052AC-4 EXTENSIVE CIRCUIT
NTB6062AC-4 BOARD AND COMPO-
NENT CHANGES
A NTB6052AC-5 C156M ADDED 100 uuf CENTER OF
NTB6062AC-5 L10IM WAS 24C82901B02 BOARD

For 68P81017A20-C

Add this Diagram EPD-13429-A to your manual,

Q108 Qio7 L1107

Q106

L10O6
L1005
L1003
LiO4
Q05
LiO2
Q103
Qi
Q102
L{Od
R119
Y104

L{O8

LiO9
Q104

RI137

QHo

Q104 C404

AEPD-9005-0

MODEL SUFFIX
NTB6051AC 2
NTB6052AC 4
NTB6061AC 2
NTB6062AC 4

FOR UNITS SUFFIXED EARLIER
THAN INDICATED IN THIS CHART,

REFER TO CIRCUIT BOARD DIA-
GRAM EPD-8838,

EPD-13473-0

Transmitter Printed Circuit
Board and Wiring Diagram used in
25-42 MC "Handie-Talkie"
"Private-Line' Dual Squelch

FM Two-Way Radio Sets

Motorola No. EPD-13429-A

30A



REVISIONS

e
OIUF

+

=

DIAG.| CHMASSIS AND REF, ' REFER TO
ISSUE!  SUFFIX NO, |SYMBOL CHANGE LOCATION oipciiT BOARD |
AE ITRBI1I121AF 11 REPLACED 455 KC PARTS LIST NONE
NRB1122AF ~14 ¥ FILTER
NRB1123AF-13 NEFN6004AS WITH
NRB1121AH -7 NEN600GAS
NRBI1122AH -6
NRB1123AH«6
NRB115IAF -8
NRB1i52AF 7
NRBI1153AF -7 3
AEl| NRB1121AF-11 C17 WAS 21KB61603, 03 BASE RCVR. BD.
NRB1122AF -14 - 3.3 uai ~ EPD-8841-J
NRB1123AF«13 33 WAS 48R869169, IF AMP,
NRB1121AH-7 M9169
NRB1122AH <6
NRB11Z3IAH«6"
NRB115LAF <8
NRBl152AF-7 % %
AE2 ] NLBb6141A -7 €103 REMOVED 701 BASE
NLBG142A 6 23D8B2397D11, . 068 uf CKT.
CT06 REMOVED i
23D82397D12, 0. 12 wf
L701 REPLACED
25C82750D06 CHOKE,
5 h WITH JUMPER
CIRCUIT WAB AS
SHOWN BELOW

R701,

708

WERE 65127805, 1/4 W | PARTS LIST

;‘R7 03
1R704, 705

R714,

WAS 651

686, 1/4 W
WERE 6K129242, 1/4W

WAS 6K128570, 1/10 W

WAL 6K129662, 1/4

W

WAS 6K128987, 1/4 W

WERE 65127804, 1/4W

~WAS §K1265588, 1/10W_

WAS 65128689, 1/4 W

IWAS 6K129620, 1/4 W

WAS 6K128545, 1/10W
(NLB6141A ONLY)
WERE 65128689, Q703 COL-
22K LECTOR
Q704 COL~
1 LECTOR
NRBII2IAF-11 C61 WAS 21KB61443, DISCRIMI- EPD-8841-L
NRB1122AF -14 01 uf NATOR
NRB1123AF-13
NRB1121AH.7
NRB1122AH -6
NRB1123AH <6 -
NRB1151AF -8 EPD-8978-K
NRB115ZAF -7
NRB1153AF -7
AF |NTB6052AC-3 IC165 IADDED . 003 uf LEFT OF EPD-8838-H
NTB6053AC -4 K801; PWR
NTB6052AD-4 DISTR CKT
NTB6O53AD-4 C164H 0107 BASE
NTB6062AC X L115H ADDED CHOKE,
NTB6063AC -4 &URNS
NTB6062AD -4 143M, |ADDED 10 0OHMS Q108 BASE
NTB6063AD-4 144M
AG  |NTB6052AC-4 EXTENSIVE CIRCUIT EPD-13429<0
NTB6062AC -4 BOARD AND COMPO-
NENT CHANGES e
AR [NTB60EZAC-3B 'C156M |ADDED 100 wuf PARIS LIST | EPD-13429-A
NTB6062AC-5 LIDIM  |WAS 24C82901802 !

PARTS LIST for Scthematic Diagram 63E81017A22- AH

NRB1121AF, NRBI1USIAF Receiver Circuit Board (25-30 MC) 1-Freq.
NRB1122AF, NRB1:152AF Receiver Circuit Board (30«42 MC) 1<Freq.
NRB1123AF, NRB1:153AF Receiver Circuit Board (420;5‘£MC) 1-Freq.

LIEGEND

L =25-30 MC
M == 30-42 MC
H = 4254 MC

NRB1151AH Receiveer Circuit Board (25-30 M() 2-Freq,
NRB1152AH Receiveer Circuit Board {30~42 MC) 2-Freq.
NRB1153AH Receiveer Circuit Board {(42-54 MC} 2-Freq.

Rgf;;ng "';:;::_fg;f DESCRIFTION

C1L, 1M, 10M [213K861433 36; N150

|'C1H, 10H, 12ZH,|21iK861462 15; N150

30

C21., 2H, 32, 21:D82877B02 150; N1400

89

czZM, 82 21IKB68829 220; N'1400

C3 211C82450B27 | 1,5; 500 v

C4L 211KB61433 34; N150; handset models
ori2 1KB61434 40; N150; speaker models

C4aM, 5M 21:K864013 503 N150

C4H, 34, 305 21:K861432 20; N150

CsL 21iK861435 703 N150

C5H, 8M, 12M,]21iD82877B06 | 30; N150

C7L, 7™M, 13L, | 211K861442 . 002 uf #100-20%

13M, 14L, 14M

21, 217, 31, 37,

78, 17, 301,

303, 306

CT7H, 13H, 14H,] 21iK847065 500 GMV; 250 v

43, 47, 54

CBIL. 21:D82877B0L | 24; N150

C8H 16K861431 12; N150

CéL, 6M, 6H, | 211C82450B320 1.8 #5%; 500 v

9L, 11T,

C9M, 11M, 211C82450D28 | 1.0; 500 v

33, 304

C9H, 11 211C82450B24 | 0.47; 500 v

€10L, 12L 23iiD82877B0O1 | 24; N150; handset models
ori21D82877B0H4 30; N150; speaker models

ci1s 21lDB2877B 15 120; N150

Cl6 21{K861440 470; N2200

cl17 211D82877B17 | 5 +5%; N150

G118, 20, 26, 211K861444 .02 uf +100-20%

28, 50

Cc19 21D82877B14 | 91; N470

c2z, 23 211C82450B22 | 0.75; 500 v

C24, 25 211K864522 90; NO80

G29 211K861429 8; N150

c30 2:1K865197 253 N150

€33, 304 211C82450B28 | 1.0; 500 v

€341, 305L 231K861432 20; N150

€35, 302 211K861427 4; N150

C42, 44, 46, 21iK861443 .01 uf +100+20%

48, 49, 51, 56,

79, 80

C52 2:1D82239E02 } 800 #5%; 200 v

C53 2:3C82397D06 } 0.22 uf +40-20%; 35 v

G55 2:3C82397D16 } 22 uf #20%; 15 v

€57 2:1K864457 . 002 uf +100-20%

C58, 62 81CB23178B03 .03 uf; 50 v

C60 271D82239E03 | 250 £5%; 200 v

C61 2i1K861441 500

C63, 78 23DBA397D19 | 2 uf +40-20%; 8. v

Cc64 2:3D82397D05 | 4.7 uf +40-20%; 3 v

C65 2:3D82397D19 | 2 uf $40-20%; 8 v

Cbé, 67, 71 2:30982397D17 § 15 uf #20%; 20 ¢

C68 2:1C82187B 16 3000; 100 v ({speaker models)
br21D82428809] 4700; 100 v (handset models)

c69 2:3D82397D07 | 1 uf +40-20%; 15 v

C70 23D82397D16 | 22 uf #20%; 15 v {speaker

models)

c72, 73 Z:3D8239715 | 10 uf +20%; 20 v

c74 2:3D82397D08 | 0. 15 uf +40-20%; 35 v

c76 BC823178B06 . 0082 uf; 100 v

C83 2.1K861437 100; N2200

C84 WCBZILTBOL 0.1 uf ; 100 v

C85L, 85M 2 1K861426 2.2; N150

R “RE] MOT ‘ REFERENCE MOTOROLA .,

N ovmaoL AT RO DESCRIPTION SYMBOL PART NO. DESCRIPTION
SEMICONDUCTOR DEVICE, 13,5 24C82767DO5 GRN=BLU; does not incl,
diode; NOTE I 76¥347164 CORE, tuning or

CRI 48C82363E03 | silicon 76£82686D01 SLEEVE, iron
CR2 48C859464 ger manium T4 24C82207G01 REORED; does not incl.
CR4, 6, 7 48C82178A01 | germanium 76¥847164 CORE, tuning or
CRS, 9, 10 48C82363E02 | silicon 76482686D01 SLEEVE, iron
CR12 48C82392803 silicon T6 1v80729A40 ASIY, audio input; GRN dot;
COIL, RF: c/¢; prit coil res., 1K; imped.
L1L, 2L, 3L 24C82765D07 GRN«RED; does not incl, 10¥; sec: coil res. 200 imped.
76K861425 CORE, tuning ot 1,25
| 76A82686D02 SLEEVE, iron T7 25B82893E01 | aucio: pri: imped. 1200; res.
L1M, 1H, 2M, | 24C82765D06 | GRN-BRN; does not ingl. 12¢; sec: imped. 120; res. 12
2H, 3M, 3H 76K861425 CORE, tuning or v A T , ]
) 76A82686D02 SLEEVE, iron gg%i‘rﬁ‘l‘ UNIT, guarts;
L4 24C82765D05 | GRN-GRA; does not incl. vi Y45 25.42 me
76K847160 CORE, tuning or or¥M46 42.54 me
76A82686D01 SLEEVE, iron 2 YN 5. 45 or 6. 155 me
151, 5H, 301L{ 24C82766D04 | BLU-GRAY; does not incl. e
301H 76K861425 CORE, tuning or FITER
76A82686D02 SLEEVE, iron
L5M, 301M 24C82766D08 | BLU-RED; does not incl. P —
76K861425 CORE, tuning or 71 NFN6OOGAS ;;;m—s-s'—-—-
76A82686D02 SLEEVE, iron
Lé 24847920 choke; 9 uh NON-REFERENCED I[TEMS
L9 24B82695D01 limiter; ¢fo pri: term. No, 1
and 2 with No. 5 center tap S 6BE2671D01 STEELD, cail: 10 req'd
, seci term, No. 3 and 4 14A82271E01 | INSULATOR, coil shield: used
L10 24B82696D01 discriminator; 455 kej incl. wits T, 2, 3, 5, T1l, 2
tuning core -
) NLB6141A "Private-Line' Squelch Tick (25-42 MC)
L12 25B82751D01 | ¢hoke; 1.5 h A Ut omte T it AR
13 48C82392B03 silicon NLB6142A "Private-Line' Squelch Dack {42-~54 MC)
TIRANSISTOR: NOTE I
Q1 48R869167 P-N-P; type M9167 un stated
Qz2, 5, 301 48RB69168 P-N=P; type M9168 c701 23D82397D20 | 0.2 +20%; 35 v; non-polarized
Q3 48RB69238 P-N-P; type M9238 ©702 21682724H01 | dust sect. s ¢fo:
Q4 4BK869062 N-P-N; type M9062; BLU cr024 L0055 +100-20%; 75 v
Q6,7 8, 9, 48R 869057 P-N«P; type M9057 C702B 0035 +100-20%: 75 v
10, 11
Qi2, 13 4BR869148 P-N-P; type M9148 c704 23D82397D13 | ,0i2; 6 v
Qi4 48R869022 | N-P-N; type M9022 €705 23D82397D10 | .0i6;35 v
Q15 48R 869028 P-N-P; type M9028
Qle 4BR869027 N-P-N; type M9027 €707, 719 23D82397D14 | .0:2;20 v
, €709 23DB2397D05 | 4.7 $40-20%; 3 v
RESISTOR, fixed: 10%; 1/4 w; €710 21K847065 501 wuf GMV; 250 v
, unl stated C711, 713, 23D82397DO7 | 1 440-20%; 15 v
R1,1437,38,304] 6K127806 27K 704
R2, 9, 22, 6K127804 47K C712, 714 23D82397D23 | 6.1 £20%; 20 v
24, 26, 28, 30, c715, 717 23D82397D09 | 6.% +40-20%; 10 v
43, 47 C716, 721 23D82397D16 | 22 £20%; 15 v
R3, 4, 7 6K129432 820 c71s, 23D82397D28 | 3.3 £20%; 20 v
RS, 65 6K 129433 5.6K G720 23D82397D25 | 0.:7;20 v
Ré, 21, 23, 6K 127807 33K C722,723,729,730{ 21K861442 . 032 $100-20%; 75 v
25, 27, 29 C726 21K858108 . 033 £25%; 250 v
2%42,9 52, 57 Zlég;i;g; ‘3128 cr21 21K831126 . 012 GMV; 300 v
k4 N ® 5
1L a1 O Laabse b c728 21K861441 503 uuf; 75 vy N4700
RI2 6K 129225 10K
R13,32,39,44 6K 128688 2. 7K CR701 48C82392B03
R15, 303 6K128687 6.8K CR702 48C82187A01 | gemanium
R16,17,34,69,| 6K127802 1K CtiL, RF: choke:
301, 302 1702 25C82750D02 | 7 -
R33, 50 6K 128689 2.2K
R43, 60 6K 128904 18K Tt ANSISTOR: NOTE 1
R46, 68 6K129144 68K a1, 702, 48R869033 —&Mp_mp; (5033
R51 6K129233 47 703, 704 N '
RS3 6K129433 5. 6K; handset models RESISTOR, fixed: #10%; 1/8 w;
lor6K 127804 4, TK; speaker models R701, 708 65185593 lllr;;istated
R54, 55 6K 127806 27K; speaker models R702 6K 128687 6.3K; 1/4 w
R58 6K129862 150 X703 65185590 bty

R63 6K129269 1.8K; 1/10 w 0s. 705 as18e00]

R64 6K129753 470; handset models 714, '716, ,726
, R706 65185870 145

, IRANSEORMER, R709 65185C05 120K

TiL 24C82767D06 GRN=BLK; does not incl. 65185587 4 7K
76K861425 CORE, tuning or R710,711,712 7 &
76A82686D02 SLEEVE, iron R713 | esissBE8 >

TiM, 1H 24G82767D03| GRN-ORG; does not incl. R715,717,723 | 65185B83 2;:«K
76K861425 CORE, tuning or R718 25129752 lr»{; /4w
76A82686D02 SLEEVE, iron R719 Kl129225 oK 1/4w

T2L 24C82767D07 | GRN-VIO; does not incl. R720 2;129209 LK 14w
76K861425 CORE, tuning or E;;; 6K11825£zg o 1
76A82686D02 SLEEVE, iron TRy 14w

T2M, 2H 24C82767D04 | GRN-GRN; does not incl, R724 6K129231 30K, 1/4 w
76X861425 CORE, tuning or R725 6K129432 820; 174 w
76A82686002 SLEEVE, iron R727 65185575 4705 INLE61414]

orbK127801 475 174 w (NLB6142A)
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Replace Schematic Diagram 63E81017A22 with this Diagram
63E81017A22-AH,



CONTROL PANELS

EPD-3020-L

TRANSMITTERS
GCHASSIS NQ, OF FREQUENCY RF Pomiﬂ
SERIES MODEL NO SUFFIX FREQ. RANGE OUTRUT
NTB6051AG 2 T 1 25-36 MG LawW '
NTB6050AC NTB6052AG 5 1 30-42 MG 1.4 W
NTB053AC 4 i 42034 MC L4 W
NTB6051AD 2 2 25-30 MC 1.4 W
NTB6050AD N'fBéOSZAD 4 2 30-42 MC 1.4 W
NTB6053AD 4 2 42454 MG L4wW
NTB&0H1AG 2 i 25-30 MG 5 W
NTB6060AC | NTB6062AC 5 1 30-42 MC 5W
NTB6063AC 4 1 42+54 MC 5w
NTB6OGIAD 2 2 25-30 MC 5W
NTB6060AD | NTB6062AD 4 2 30~42 MC 5 W
NTB6063AD 4 2 42-54 MG 5 W
RECEIVERS
CHASSIS NO. OF CHANNEL | FREQUENCY USED
SERIES MODEL NO. SUFFIX FREQ. SPACING RANGE WITH
NRBII1Z1IAF 11 1 20 KC 25-30 MC HANDSET ONLY
NRB1120AF | NRB1122AF 14 20 KC 30-42 MC HANDSET ONLY
NREB11234F 13 1 20 KG 4254 MC HANDSET ONLY
NRB1151AF 8 1 20 KG 25-30 MG SPEAKER
NRB1150AF [ NRB1152AF k¢ 1 20 KC 30-42 MC SPEAKER
NRB1153AF 7 1 20 KC 42454 MC SPEAKER
NRE1121AH 7 2 20 KC 25-30 MC SPEAKER
NRB1120AH i'NRBllZZAH 6 2 20 KC 30-42 MC SPEAKER
[NRBHZ?;AH 6 2 20 KC 4254 MC SPEAKER
POWER SUPPLIES "PRIVATE-LINE" DECK
CHASSIS TYPE OF B CHASSIS
MODEL NO. SUFFIX BATTERIES MODEL SUFFIX
NPN6030B DRY ] NLB6141A 7
NPN603LA NICKEL+CADMIUM NLBb 1424 A
POWER AMPLIFIERS
CHASSIS FREQUENCY
MODEL NO. SUFFIX RANGE
NLB6121A 2 25-30 MC
NLBbi2za 2 30-42 MC
NLB61234 254 MC .

25-54 MC "Handie-Talkie'"

FM Two-Way Radio Sets

Dual Squelch "Private-Line!
Schematic Diagram

Motorola No., 63E81017A2Z-AH
(Sheet 1 of 2)
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CHiASSIS | XMTR. | RCVR. RF POWER
MODEL NO, | SUIFFIX | FREQ. | FREQ. | HANDSET | SPEAKER | MICROPHONE OUTPUT
NGN60Z4A 1 T T X T.4W
NCN6040A 1 1 1 X X L4 W
NCN604ZA 1 2 1 b 4 x 1.4 W
NCN6DL6A 1 1 1 X x 5W
NCN6048A 1 2 1 X x 5W
NCN6050A 1 2 2 X X 1.4W
NCN6051A 1 2 2 X % P
NCN6053A 1 2 1 X X L4W
NCN6055A 1 2 2 X X 1.4W
NCNHO5TA 1 1 i x X 5 W
NGN6059A 1 2 1 X X 5 W
NCN606 1A 1 2 2 X X 5W
NCN6065A i 2 2 X X 1.4 W

NOTES:

1. UNLE:SS OTHERWISE STATED:
RESISTTOR VALULES ARE IN OHMS, +10%, 1/4 WATT, K=1000,
ALL (CARPACITOR VALUES ARE IN MICROMICROFARADS.

2, REFEIR TO PARTS LIST FOR COMPONENT VALUE.

3. USEDIN SINGLE FREQUENCY MODELS ONLY,

4, PART OF HOUSING.

5, REFEIR TO RECEIVER PRINTED CIRCUIT BOARD AND
WIRINIG DIAGRAM FOR PROPER TAPF.

6. ALL WOLTAGE READINGS REFERENCED TO CHASSIS GROUND,
DC RIZADINGS TAKEN WITH A MOTOROLA DC MULTIMETER.

7. FREQMWENCY CALACULATIONS:

-

s rr
TRANSMITTER: = 77

RECEITVER: fc= CARRIER FREQUENCY {25-54 MC)
£y,=15T OSCILLATOR CRYSTAL FREQUENCY (30. 7-48.3 MCy

£OZ= 2ND OSCILLATOR CRYSTAL FREQUENCY (REFER TO
CHART ON BLOCK DIAGRAM)

£, = 18T INTERMEDIATE FREQUENCY (5.7 MC)
f, =2ND INTERMEDIATE FREQUENCY (455 KC)
fg;7 1, + £, 125-42 MOy

f,7 = £, 142-54 MC)
8. HANDSSET MODELS ONLY.

9, JU103 MAY OR MAY NOT EXIST DEPENDING UPON OPERATING FREQUENCY,

i10. REFEIR TO BATTERY REPLACEMENT AND CHARGING SECTION OF THE
INSTRUUGTION MANUAL FOR LOCATION OF FUSE,

11. NOT UISED IN 42-54 MC RANGE.

EPD-8874-C

RF AMPLIFIER

Mo 3042 MC
W 42-54 M0

IST MIXER

R&
az0

Z s

_ast 18T
OSCILLATOR OSCILLATOR
F2 Fi

L e e e e i e e g
4S5 KC 4S5KC 455 KC
AMPLIFIER 3 AMPLIFIER 4 AMPLIFIER 5
-gov -8V -1 5v
rar + woosr| | mest wiSh L3
33K § 3K O‘a"
angn car ::9 ] g R
455KC " 3 ) 30 4
FILTER 500 X OluF § X ) 47K
FROM 858 azv 8% L 2o
R24 1cso @ Jese  [PFedo|
I -OtuF IO!UF o2uF ]
= o == -135v
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Qt
MIOST 126K

-
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a55KC
€23 218 Z
:‘t _Rio ° =20V -3V 28
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4 B2t R2 M9057 ABSKC
TS wioes2fsav flr | 3%k || %% P
Jcas  jC25 3 g ™y SECTION | caz " ca3 cas | SECTION
-~ - ¢ & 11, [ (;
Too oo ]L@ | I ¥ A—,
[* e Re czr oF J R%Eéu I ouF S 46
oy iy Vi i F - R24
o 4.7K 10X 002 o 7K Jov 2aix 0
L & 1 UF leoe = « 2 PV c19 QB
= e i Iozuf OtuF
UF
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re)  eso o |
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MR-1754C

instruction manual revision

For 68P81017A20-C

TRANSMITTER

INTERMEDIATE s , . .
(8t 2ND POWER Replace Schematic Diagram 63E81017A22 with this Diagram
aLLaToR DOUBLER QUADRUPLER DOUBLER DRIVER AMPLIFIER e —— 63E81017A 22-AH.
, ) OSCILLATY ) ‘ ] i [w} ]
OSCILLATOR = MODULATOR = POWER AMPLIFIER
Fi  (42-54 MC) 3423 -6 75 WHC ) 42-54 MC | C164  QiOT {USED X P31DDC SERIES ONLY) ]
25-42MC 5625 - 3. 375 MC. : MIG54 1+—30-54 MC | ]
: ! ) A%T RI2¢ TOTE, 1 Pk
1.0625 -1 BISMC ) Qs0t fi'é 7o 145 2 I gg ggmg
R140 c1a¥ RIO4 NOTE NOTEZ beixs woe -
NOTE 2 c1o1 58K _cios 3 =9 Laos
NOTE 2 1 E YE?, R ol m"ﬂﬂ« R e EAN [30%532? © : . :
6 f 5.5418 f C1025F RIO3 3728 [ NotEz 536-42'«3 1 (paf samzsonm
ucas. L 470, — 4 45K " Ria4 gcaoa £ ]
Ri45 | RI9 | ; - Teosd  RER = NOTEZ 'No nare “fz0-100 Tnore
6.8k NOTEZ : LCA W = i 2 1
= i oLV 104 4RI04 INTHE 25-30 AND 42-54Mc. RANGEES = = |
= =, R142 b % e s e 1 o) & JE 0SBk e o AL Crea § 0L Ve AND
veEL cmoq cir2 T 747 r poocezon o c207 ! wior__ D2 | Bro gﬁ(coossuﬂconsnsmﬂn DAL |
E S ceos] e t NgTE] 1 ‘ 5 z
. R203§ NOTE2 , 3 IN THE 30-42MC RANGE REFEREENCE , !
T Leias NoTEZJ_c:ea ol - fﬁg" 00z T 5K l <+ 6 i 8 B FirTE 154 (500U AND, GBS (DMLY 3642 MC] _ ) 36w . . ;
[ ur2 3 notE2 niaL WF R D e A T - SEPARATE CAPACITORS. A25amc Por el TR ;
= = :‘\\ =" 2 _LCi7t e e J |
! T Ngre| | i OSCILFLATOR : < :
T LH4 3
S S T A SAchN AR § 3D:5AME e = - , ) : SRR ‘
| ’ | ! 301 : P | AMPLIFIER-CLIPPER INTEGRATOR CURRENT leiss S v
| c2osa kB0 1 PoTeT I > Heeme  RUB P LIMITER Towr
e e e —— ” \ 58028 =N ) 56K l SWITCH H . Ret3 0.84 27K e
[ ! OSCILLATOR | , R B | ’ | — ‘ | o 2.26,5% o
| | F2 | :I l czotr pios ?ﬂl—' 1 ’ "3"‘;"': o ‘ | | s e — 093 1 | T L
' Tooz =k F , s T = 1 ,
! R206 - I! | s T 8% cs; 2025 | : > | L;, ;l c:(n savf s —_— e
; 201 a2 201 l | I Joeose = czo.',: 1 \ ! - -3.2v conTROL CONTRO THANST RECENE
. 2 ] ¢ il =3 ¥ Y & ' b
| | it Moo 6 } ] I 0055 UF i ( i 9 I v oaidz Lane Tlews <k RELAY DETAL
: » 1 , .
} j_R::: :’:is RED, | : | [ 1 , oot Revm sl s sjou <+ 5 5 5 ]
! = T 08 . . ! : Fa01 Jeoz 2%}‘.} 3« Tour ‘ p3) »51 8 \g_¢
#0202 gRZ 2 PREQUENCY TRANSMITTER ONLY e e e EXTERNAL MIC AOUSING 5% I SERIES SERIES TRANSISTOR DETAIL
| Tazo 7 18
| : cR20I G210 2 4 ceon | e = o - e = e M50 9 = = 6 (BOTTOM VIEW)
1 -~ WMICROPHONE  WITH
_choe 70 ,Lc 241 J#ceol 150 PRE AMPLIFIER
Tts fss ~1B R207 '
22K
| NOTE ]
£l £
! t
l _LC205A 7o 2058 2 3 4
: I"‘UF 0LuF ; 14.0v rss %38y R59 35V
e ke o I as? oy 50 s 330
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—— 470 l Tour
AUDID CH - 1
ey 050?1 , L;mrcn l = ; (ST 0SC F¥ | 1 45T0$CF2J
“FRIVATE-LINE"
GIRCUITRY
0 RCVR
RF INPUT ‘;’ 1.
-G = = - *PRIVATE - LINE® SQUEL(CH DECK P21., -
BLU-GRN ) W —, POR' 1
y A Q102 Q703 *vief - DER® N
croza caro! 5723 luzoz w3033 o F VIBRASENDER - SPONDER 3 | |
AL 2.2k G3EBIOITAZ2- AH
| 0055UF
il L G5 T T
Y] y | » NOTE: -
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. g PEOY
: ~067ViIT) 3 ' ‘
CT06 ok , v R7TS e e . e it
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| : | { e < , TERMINALS
A ) + :
LEGEND VIQLET 873 T l ceos 2
{R) RECEIVE POSITION £ j_;noTEz oo T X
fT) TRANSMIT POSITION x 8 8 'V|‘R‘5€N3E1';‘1?.PONUE"' ‘UF e *
", | , . . S804
HOTTOM VIEW - _ 8 '
e T 2 oFF , !
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REL ) DAL FM Two-Way Radio Sets
! FG0I i

Dual Squelch "Private-Line"
Schematic Diagram

Motorola No. 63EB81017A22-AH
(Sheet 2 of 2)
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MOTOROLA

REFERENCE MOTOROLA . REFERENCE MOTOROLA p 3
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
— COIL, RF; does not incl.
NON-REFERENCED ITEM TERETI505 CORE, Toning.
L101L, 101M 24C82901B04 modulator
1V80724A84 PRINTED CIRCUIT BD, ASS'Y. L101H 24C82901B05 | modulator; GRN-YEL
102 24B82194C01 l1st doubler; RED
. 1,103, 104L 24€82904B19 quadrupler output; Znd doubler
NTB6051AC, NTB6061AC Transmitter (25-30 MC) 1-Freq. input
NTB6052AC, NTB6062AC Transmitter (30~-42 MC) 1-Freq. L103M, 103H 24C82904B14 quadrupler output; 2nd doubler
NTB6053AC, NTB6063AC Transmitter (42-54 MC) 1-Freq. output
NTB6051AD, NTB6061AD Transmitter {25-30 MC) 2-Freqg. L104M, 104H 24C82904B15 2nd doubler input
NTB6052AD, NTB6062AD Transmitter (30-42 MC} 2-Freq. L1051 24C82904B20 2nd doubler
NTB6053AD, NTB6063AD Transmitter (42-54 MC) 2-Freq. L105M, 105H 24C82904B12 2nd doubler output
L106L 24B82648G01 driver input; final ampl, input
CAPACITOR, fixed: uuf #10%; L106M, 106H, | 24B82209E01 driver input; final ampl. input
75 v; unl stated 107TM, 107H
C1l01L, 141M, | 20C82399D04 var; 5,5-18; 200 v; NPO L107L 24B8273TE0L final ampl input
141H, 201L 1.1081,, 108M, { 24C82504B21 final ampl output
Cl01M 20C82399D05 var; 9-35; 200 v; N650 109L, 109M
G101H, 201M, | 20C82399D06 var; 3-15; 200 v; N650 L108, 1094 24C82904B01 final ampl. output
201H LlloL 24D82549D08 choke; 6.8 uh
C102L, 102M, ] 21K868829 2205 N1400 L11oM 24D82549D03 choke; 1 mh
202L, 202M L110H 24D82549D10 | choke; 390 uh
C102H, 104 21K861440 470; N2200 Lll1 25B82872B01 choke; 0.8 h
€103, 131M, 21K861435 70; N150 L1l2L 24A890687 choke; 2 uh
140L, 142M, L11ZM 24A82228G01 choke; 1,2 uh
156L, 203 L112H 24C82000E08 choke; 0. 31 uh; sleeved
€105L; 105H, 21D82877B02 150; N1400 L1114 24D82549D09 choke; 15 ub
106M, 106H, L.I115H 24C83961B01 choke: 3 turns; coded BRN
1244 L211, 212 24C8200E03 choke; 9 wh
ClO5M 21K865922 390; 500 v
€107, 1256M, 21K847065 500 GMV; 250 v TRANSISTOR: NOTE 1
125H, 150 Q1lo1, 201 48R869010 P-N-P; type M2010
Clo08 23C82397D09 6.8 uf +40-20%; 10 v Q102 48R8B69058 P<N-F; type M9058
Cc109, 110 21K858108 3000 £25%; 250 v Q103 48R869009 "P-N-P; type M9009
C111 8K854329 « 015 uf; 250 v 104, 105 43R869008 P«N=«P; type M9008
C113, 137 23C82397D17 15 uf #20%; 20 v Qloé 48R869052 N-P-N; type M%052
Cil4 8C82548E03 . 005 uf; 100 v Q107, 108 48R869051 N-P-N; type M9051
Cll15, 119 23C82397D03 10 uf £20%; 6 v Ql10, 111 48R.869038 P-N-P; type M3038
Cl17 8C82548E02 0.15uf; 100 v Ql12 48R869079 N«P=N; type M9079
C120L, 120H, 21K861436 100; N750
139H, 156M RESISTOR, fixed +10%; 1/4 w;
c120M, 132, 21K861438 220; N1400 unl stated
106L R101, 139L, 6K 129242 56K
ci121, 128M 21K861428 6; N150 261
C123L, 124L, 21D82877B35 220; N470 R102, 141M, 6R129269 1.8K
1271, 127TM 202
€l23M 21K868384 100; N150 R103 6K127803 1. 8K
C123H, 1314, 21K864013 50; N150 R104, 1231, 6K127805 15K
134H 123M, 134, 203
C124M 21D82239E03 | 250 #5%; 200 v R105, 126 6R127801 470
C125L 21K831126 . 002 uf GMV; 300 v R106, 1234 6K 129225 10K
C126, 133,136,] 21KB8H1443 .01 uf +100-20% R108 6R129753 100
149, 155M, 158 R109 6K128903 39K
C127H, 134L 21D82877B15 120; N150 R110 6K128689 2. 2K
C128H 21K861427 4; N150 RI111 6K129887 12K £5%
C131L 21K864012 60; N150 RI112 6K129668 10K #5%
C134M 21K864067 80; N150 R113 6R 129804 2.2K £5%
C135L 21K868384 100; N150 R114 65131594 27
C135M 21K864522 90; NO8O R115 65124A60 3K %57,
C135H, 159L 21K861434 40; N150 R116, 139M 6K127806 27K
C1l39L, 157L, 21K861432 20; N150 R117, 140M, 6K128687 6. 8K
160L 145
€138, 139M, 21K861441 500; N4700 RI18 6K129863 390
154M R119 158882876B04 var; 2K #15%; 1{20 w
C140M, 140H, | 21D82877B19 15 £5%; NRO RI20 6K128902 47K
204 R121 6K127804 4, 7K
Cl41L 20C82399D07 | var; 15-60; 200 v N1500 R122, 132L 6R127802 1K
Cl42H 21D82877B18 30 £5%; NPO R124, 131 6R 127800 220
C146, 206 21K861442 . 002 uf +100-20% R125 6R127775 330
C1l47, 207 21D82877BO5 150; N750 R127 6R129662 180
Cl151M,; 151IH 21K861430 10; N150 R133 6R131650 18
Cl152 21K861462 15; N150 R135 6K129433 5.6K
Cl154L, 154H, |21C82724HO01 dual sect.; c/o; each sect.; R136 6R 129231 3.3K
1551, 155H, 5500 +100-20% R137 17AB2069G01 | 2 #3%; 1 w
2054, 205B R138L 17A82069G02 2.5 #3%; 1w
Cl164H, 165H 21K858108 . 003 ui #£25%; 250 v R138M, 138H 17A82069G01 2 £3%; 1w
Cl70;, 172M, 21D82877B34 150; NFO R143M, 144M 63129755 10
Cl71L: 21D82239E03 250; N150
Cl71M 21K861436 100 THERMISTOR:
cl72L 21K861435 70 RT102 6B859699 75 ohms @ 25°
1881, 188M 23D82397D07 1.0 uf +40-10%; 15 v
SEMICONDUCTOR DEVICE, NOTE Tt
) diode: NOTE I Yiol, 201 ABS-2 xmtr, control
CR101, 102 48C82178A01 | germanium -
CR103 48C82256C08 zener type ;
CR104, 201 48C863140 silicon NON-REFERENCED ITEM
CR105 48C82392R03 silicon

26A82609E0L

HEAT BINK; 3 req'd

: ROLA NP REFERENCE ' ’
REFErENCE | Monar o DESCRIPTICIN sYMBOL FART NO. DESCRIPTION
42K 861179 CLAMP, cable; 2 req'd
NLB6121A RF Amplifier {25-30 MC) 42A82143C02 CLAMP, cable
NLB6122A RF Amplifier {30-42 MC) 32882855501 | GASKET, rubher; housing seal
NLB6123A RF Amplifier {42-54 MC) 36B82812E03 | KNOB, control; 2 req'd
] {vaol. & sq.)
CAPACITOR, fixed: uuf; unl 36B82812E01 | KNOB, control; {"PL" ON-OFF)
stated 36B82804K01 | GASKET; (speaker mtg.)
£401L 21K855809 33 £5%; 250 v; N150 35B82803E01 | CLOTH, grille ,
CA401M 21p82610C07 | 51; 200 v; N150 13C82815E03 | GRILLE {1-freq models)
CA01H 2 1K410089 27 £10%; 500 v 13CB2815E02 | GRILLE (2-freq models)
C402L, 402M 21K840365 24 £5%; 500 v 1V80731A68 HOUSING ASSY.: inel, handle
C402H, 407H | 21K859211 47 25%; 300 v (r?c):rN Z;c;iis gggzgﬁﬁ,
, 5.6 ¢ PRy . «100: 35C . TN 4 ’
:(;}213?;&(?2,3% 20G82109C01 | var: 20«100; 350 v; IN2100 | NON6050A and NGN60514)
w8 1V80731A67 HOUSING ASSY. : incl. handle
C403H 20K840719 var: §-50; 200 v {for models NCN60514,
- / : . NCNb6053A, NCN6055A,
G404 21C82187B14 | .001 uf £10%; 200 v NONG0STS, NONGDSSA
C408, 405M 21K861435 70 £10%; 75 v; N150 ONGOL1A. A RlB A
C405H 21D82610C05 | 57 #5%; 200 v; N150 NCN6061A and NGN60244)
©407L, 407M | 21K861436 100 %10%; 75 v; N7560
C409L, 409M | 21D82355B13 ]| 51 *5%; 500 v; N15010 NPN6031A Power Supply {less battery) Nickel-Cadmium
C409H 21D82355B 14 | 62 £5%; 500 v; N15010
C410L 21D82426B10 | 0033 £10%; 100 v SEMICONDUCTOR DEVICE,
£410M 21K858108 3000 £25%; 250 v digde; NOTE I
G410 21K858107 1500 %25%; 250 v CR601 48C82095C01 | silicon
COIL, RF:
L4011, 401M | 24V82643G01 | input coil assembly FUSE, cartridge;
L401H 24B82640G01 | input coil assembly F601 65A82496G01 3 amp, 32 v; 14" x 5/8"
14021, 402M,] 24V80900A86 | choke; 1,02 uh
1.402H CONNECTOR, receptacle;
L4031, 403M | 24A82813E01} coil, output 7601 9C82847E01 female; 9 contact
LA40G3H 24A82818G01 | coil, output
1404 24A82819G01 | e¢oil, output CONNECTOR, plug:
L4051, 405M 24C82000E15 choke; tapped outputt P601 2BA82488G01 male; 2 contact
1405H 24C82000E14 | choke, output P602 28A16313 male; 3 contact
1,406 L 24B82122D06 | choke; filter; . 0872 uh
L406M 24B82122D04) 3 turns FUSEHOLDER ASSY:
1.406H 24BR2122D07 %‘EXII\IISSISTOR: NOTIE I XF601 1V80731A03 single fuse mounting
0401L, 401M | 48R869101 P-N-P; type M9101 NON-REFERENCED ITEMS
Q4011 48R869102 P«N-P; type M9102
RESISTOR, fixed: :10%: 1 w 1VB0731A01 HOUSING ASSY. {riveted)
R401 6R 6330 150 46B82653G01 PLATE, door
) - 41A825652G01 SPRING, torsion
CONTROL PANBL 2282651601 | PIN, pivot
NGN6024A NCN60484A NCN6055A 14A82650G01 | INSULATOR
NCN6040A NCN60S0A NCNE0STA 38A868379 TAB, battery plug
NCN6042A NCN6051A NCN6059A )
NCN6046A NCN6053A NCN6061A NPN6030B Power Supply (less battery) Dry
1 CONNECTOQOR, recemptacle; CAPACITOR, fixed:
3801 9Ce2817EQ1 | female; coaxial; uhif type C601, 602,603, 21C82187B16 | . 003 uf £5%; 100 v
7803 28C82846E01| wmale; 9 cotitact 604, 605
o C606, 607 21K800802 dual sect.: cfo:
RELAY, armature;; Cb06A, 607A . 001 uf GMV +100% max: 500 v
hermetically gealeal; Cb06B, 6078 . 001 uf GMV +100% max: 500 v
K801 80CB2860E01] 13.6 v d=c; 4 form "G*; coil
ras 160 FUSE, cartridge:
e F601 65R132923 3 amp. /250 v
L. OUDSPEAKER, mermanent
magnet; CONNECTOR receptacle:
1.5801 50D82808E01} 3%, square; 50 ohims imped. J601 9C82847E01 female; 9 contatt
RESISTOR, , NON-REFERENCED ITEMS
RS801 18C82816E02} wvar; 10K %10%; weatherproof
R802 6K 129662 fixed: 180 £10%; 1//4 w 1V80731A83 | HOUSING ASSY. (riveted)
R803 18G82816E01} wvar: 15K %10%; wesatherproof 1V80731A85 BATTERY HOLDER ASSY,
R804 6R6040 fixed: 680 £10%; 1//2 w (riveted)
1V80731A87 BATTERY GOVER ASSY.
SWITCH; {riveted}
5801 40B82851E01} toggle; spst; weathier~
resistant , NLN6310A Battery Kit {Dry)
5802 40C82843E01| rotary; 2 pole; 2 prosition; )
non-shorting {1«freeq.) [60B82455G01 | BATTERY, dry: 1.5 v;11 rea'd |
or40C82890E0H rotary; 2 pole; 4 pinsition; ]
non-shorting (2~frweq.) NMN6017A Handset
NON-REFERENCED ITEMS 55P82446G01 | HANDLE, handset
1V80727A11 HANDLE AS8Y.: imcl. mic. 15P82446G02 | CAP, transmitter
holding clip {for mdels 15P82446G03 | CAP, receiver
NCN&040A, NCN60:42A, 40P82446G04 | SWITCH, push-to-talk
NCIN6046A, NCN60:48A, 59Pg2446G05 | CARTRIDGE, receiver
NCN6050A and NCIN6051A) 59PR2446G06 | CARTRIDGE, transmitter
1V80729A93 HANDLE ASSY.: imcl. handset 37A842245 SLEEVE, strain relief
holder {for models: NCNE&0534, 30D82565B19 CORD, handset
NCN6055A, NCN6GI57A,
NCN6059A, NCN60I6TA;
NGN6024A)

REFERENCE MOTOROLA <
Pyl RIP
SYMBOI. PART NO. DESCRIPTION
NMN6018A Microphone (plug-in; transistorized) MK501
AMPLIFIER, AF:
A501 1V80727A19 incl C501, €502, C503, CR501,
Q501, R501 and 1V80727AZ0
BOARD, circuit component
mtg
CAPACITOR, fixed:
€501, 502, 503 | 21D82428B10 . 0033 +£10%; 100 v
SEMICONDUCTOR DEVICE,
diode: NOTE I
CR501 48C82178A01 germanium
CARTRIDGE, microphone
DP501 59C82857E01 | reluctance type
0r59CB82864E0]]
CONNECTOR, plug:
P501 p7o W501
TRANSISTOR, NOTE I
Q501 48R134621 P-N-P; type M4621
RESISTOR, fixed:
R501 6K127807 33K *10%; 1/4w
SWITCH,
8501 40C82863E01 | push; single pole normally open
CORD, microphone,
W501 30082565804 | inclrefpartP501landa coiled
4 coniductor; stranded cord
NON-REFERENCED ITEMS
15C82828K01 HOUSING, microphone: {fromnt)
15C82827E01 HOUSING, microphone; (rear)
41B82856E01 SPRING, backup
38B82833E01L BUTTON, push
35A82853E01 DIAPHRAGM,; microphone
4C82418B22 WASHER, insulating
75A82852E01 PAD, rubber, t.24" dia.
75A82192A02 PAD, rubber, 0.562" dia.
64A82826E01 PLATE, tapped
7B82801E01 BRACKET, hold-down
32AB2661C02 GASKET
42B82831E01 CLAMP, cable
1V80727A18 SPRING AND BUSHING ASSY,
43K475873 SPACER
NOTES:
I. Replacement transistors and diodes must be

ordered by Motorola part number only for

optimum performance.

II. Crystals are part of the Radio Set Model only.
When ordering crystal units specify car. freq.(s),
crystal freq.(s) and crystal type number.

g2




REVISIONS

DIAG, |
{SSUE

CHASSIS AND
SUFFIX NO.

REF.

SYMBOL |

CHANGE

' 1LOCATION

“REFER _TO
CIRCUIT BOARD

NTB60S1AA-3
NTB6053AA-4
NTB606LAA-3
NTB6063AA-S

iC154 1L,
154H,
1551,

JL55H

NTB6051AB~3
NTB6052AB~3
NTB6053AB~4
NTB6061AB-3
NTB6062AB-3
_NTB6063AB-4

2054,
2058

WERE 21B861469,
DUAL .0} uf

PARTS LIST

XMTR. BD,
EPD-883B-G

XMTR F2
OS8C, $802B
SWITCH

-

NRB1151AA-6
NRB1152AA-5
NRBI153AA-5
NRB1151AB-6
NRE115ZAB-5
NRB1153AB-53
NRB1151AC-6
NRB1152AC-5
NRB1153AC~5
NRB1151AD-6
NRB1152AD-5
NRB1153AD-5

ot

‘WAS 48R134576

BARTS LIST

RCVR, BD.
EPD-8978-G
EPD-8841-H

vz

NTBAOS1AA-3
NTB6052AA-2
NTB6Q53AA~4
NTB&051AB-3
NTB6052AB- %
NTB6053AB-4
NTB6061AA-3
NTBGIG2AA-2Z
NTB6O63AA-4
NTB60GIAB-3
NTB6062ZAB-3

L110M,
1104,
210M,
210H

WERE 24D82549D02

114

WAS 24D82549D01

PARTS LI1ST

NONE

NIB605244-3
NTB6052AB-4
NTB6062AA-3
L NIBE06ZAB 4

G188L,
M

WAS REF. €188

PARTS LIST

NONE

NLB61ZIA-2
NLB6122A-2

R4011L.,

ADDED 6R6330, 150

R¥ INPUTTO
POWER AMP.,

(USED IN

P31DDC SER-

158 ONLY) |

NRB1121AB-9
NRBI1122AB-12
NRB1I23AB-11
NRB1121AA<9
NRB1122AA-12
NRB1123AA-12
NRB1121AD-%
NRB1122AD-12
NRB1123AD-11
NRB1121AC-9
NRB1122AC-12
NRB1123AC-12

REPLACE THE 455
KC FILTERS, MOD-
ELS NFN6004HS &
NFN6004AW WITH
NFN6006AS AND
NFN6006AW RE-
SPECTIVELY

PARTS LIST

NONE

Y1

NRB1121AA-9
NRB1122AA«12
NRB1123AA-12
NRB1121AB-%
NRB112ZAB-12
NRB1123AB-11
NRB1121AC=9
NRB1122AC-12
NREB1123AC-12
NRB1121AD-9
NRB112ZAD-12

NRB1123AD-11

NRB1151AA~T
NRBI153AA-6
NRBI151AB-7
NRBLIS3AB-6
NRB1151AC-7
NRB1153AC-6
NRB1151AD-7
NREB1153AD-6

c17

WAS 21K861603,
3,3 uuf

Q3 BASE

RCVR. BD.
EPD-8841-JF

Q3

WAS 4BR869169,
M9169

IF AMP.

RCVR, BD,
EPD-8978-H

AA

NRB1121AA-10
NRB112ZAA-13
NRB1123AA-13
NRB1121AC-10
NRB1I12ZAC-13
NRB11Z3AC-13
NRB1151AA-8
NRBI1152AA-T
NRB1153AA-7
NRBI1151AC-8
NRB1152AC-7
NRB1153AG-7

c8l

WAS 21K864013

PARTS LIST

€96, 91

ADDED

Q8 AND Q10
BASE TO
COLL.

EPD-B84T
EPD-8978

AB

NTBR6052A4-4
NTB6053AA-5
NTBE052AB-5
NTB6053AB-5
NTB6062AA -4
NTB6063AA-5
NTB6062AB-5

NTB6063AB-5

G165H

Clé64H

LilsH

ADDED . 003 uf

LEFT OF
K801; PWR

_DISTR., CKT.

0167 BASE

R143M,
144M

ADDED 10 OHMS5

9108 BASE

EFPD-8838-H

PARTS LIST fowr Schematic Didgram 63E81017A21-AB

LEGEND

+ = 25-30 MC
M= 30-42 MC
H =42-54 MC

RECEIVER

NRBII21AA NRBI1I2IAD NRB1151AC
NRB1122AA NRB1122AD NRB1152AC
NRB1123AA NRB1123AD NRB1153AC
NRBI121AB NRBIISIAA NRB1151AD
NRB1122AB NRB1152AA NRB1152AD
NRB1123AB NRE1153AA NRB1153AD
NRB1121AC NRB1151AB
NRB1I12ZAC NRB1152AB
NRB1123AC NRBI1153AB

REFERENCE MOTOROLA

SYMBOL PART NO. DESCRIPTION
CAPACITOR, fixed; uuf £10%:
75 v; unl. stated
C1L, 1M, 10M 21K861433 36; N150C
C1lH, 10H, 12H 21K861462 15; N150
C21, 2H, 32, 5°9f 21D82877B02 150; N1400
C2M, 82 21K868829 220; N1400
C3 21C82450B27 1.5; 500 v
C4L 21K861433 36; N150; handset models
or21K861434 40; N150; speaker models

C4M, 5M, 81 21K864013 50; N150
C4H, 34, 305 21K861432 20; N150
C51. 21K861435 76; N150
C5H, 8M, 12M 21D82877B06 30; N150
CoL, 6M, 6H, 21C82450B3¢C 1.8 £3%
9L, 111
C7L, 7TM, 13L, 21K861442 . 002 uf +100-20%

13M, 14L, 14Mi,
21, 27, 31, 37,
15, 77, 301, 30
306

C7H, 13H, 14H,,
43, 47, 54, 83
C8L

C8H

IC9H, 11H
CIM, 11M, 33,
304

iC10L, 12L

C15

C16

C 17

C 18, 20, 26, 285,
50

19

22, 23

24, 25

c29

C30

33, 304
35, 302

C42, 44, 46, 46,
49, 51, 56, 61,
179, 80

C52

IC53

c55

IC57

58, 62

C60

c63, 78

Co4

65

C66, 67, 71
C68

CEG
C70

c72, 73

C 74

c84

C85L, 85M

[

21K847065

21D82877B01
21K861431

21C82450B24
21C82450B28

21D82877B01
ur2 1D82RTTBOH
21D82877B 15
21K861440
21D82877B17
21K861444

21828778 14
21C82450B22
21K864522
21K861429
21K865197
21C82450B28
21K861427
21K861443

21D82239E02
23D82397D06
23D82397D16
21KB64457
8C82317B03
21D82239E03
23D82397D19
23D82397D05
23D823971319
23D82397D17
21C82187B 16
or21D82428B09
23D82397D07
23D82397D16

23D82397D15
23D82397D08
8C82317B01
21K861426

500 GMV; 250 v

24; N150O
12; N150

0,47; 500 v
1.0; 500 v

24; N150; handset models
30; N150; speaker models
1204 N150

470; N2200

5 +5%; N150

.02 uf ¥106-20%

91; N470

0.75; 500 v

90; N080

8; N150

253 N150

1.0; 500 v

4; N150

.01 uf +100-20%

800 +5%; 200 v

0.22 uf +40-20%; 35 v

22 uf ¥20%; 15 v

. 002 uf +100-20%

,03 uf; 50w

250 +5%; 200 v

2 uf +40.20%; 8 v

4,7 uf +40-20%; 3 v

2 uf +40-20%; 8 v

15 uf £20%; 20 v

3000; 100 ¥ {speaker models)
4700; 100 v {(handset models)
I uf $40«20%; 15 v

22 uf #20%; 15 v (speaker
models)

10 uf ¥20%; 20 v

. 15 uf +40-20%; 35 v

0.1 uf; 100 v

2.2; N150

REFERENCE MOTOROLA s B | 54 = RE £
sYMBoOL PART NO. DESCRIPTION R meNCE MoTOROSS DESCRIPTION
SEMICQNPUCTOR DEVICE, T4 24G82207G01 RED-RED; does not incl
’ dinde; NOTE I 76K847160 GORE, tuning or
CR1 48C82363E03 silicon 76A82686D01 SLEEVE, iron
CR2 48C859464 germanium T6 25B82699D01 audio input; BLY dot; ¢/0;
CR4, 6, 7 48C82178A01 germanium Pri: coil res. 1340; imped. 0K
CR8; 9, 10 48C82363E02 silicon sex: ¢oil res. 348; imped, IK
7 25B82893E01 4 1200;
COl1L, RF: res, 125; see: imped. 120;
LlL, 2L, 3L 24C82765D07 GRN-RED; does not inel res, 12
76K86142% CORE, tuning
LIM, 1H, 2M, } 24C82765D06 | GRN-BRN; does not incl CEYSTAL UNIT; guartz:
2H, 3M, 3H 76K861425 CORE, tuning or NGTE H
76A82686D02 SLEEVE, iron Y1, 301 YM45 2542 mc
L4 24C82765D05 GRN-GRA; dves not incl or¥YM46 472.54 me
76K847160 CORE, tuning or Y2 YN 5.245 or 6, 155 mc
T6A82686D01 SLEEVE, iron
L5M, 301M 24C82766D08 | BLU~RED; does not incl NLN6234A Resistor Kit {Wide Channel Spacing)
76A82686D02 CORE, tuning
L5L, 5H, 301L] 24C82766D04 | BLU-GRA; does not incl C/PAGITOR, fixed:
301H 76K861425 CORE, tuning or €81, 90, 91 21K865197 5C £10%; 75 v; N150
76A82686D02 SLEEVE, iron C83 21KB47065 565 GMV; 250 v
L6 24C847920 choke; 9 uh
L9 241382695D01 limiter; c/o; RESISTOR, fixed: =10%; 1710w
pri: term, no. l and 2 with no. ur stated
5 center tap; sec: term. no. 3 R35, 36 6K 128563 154
and 4
L10 24B82696D01 discriminator; 455 ke ingl FILTER
tuning core
FILTER,; IF:
Liz 25B82751D01 | choke; 1.5 h z1 NFN6006AS E:?Ea;—'zkﬂ—o ke
NEN600HAW bandpass; 40 ke
TRANSISTOR: NOTE 1
Q1 48RB69167 P-N-P; type M9167 NON-REFERENCEL ITEMS
02,5, 301 48R 869168 P-N-Pj type M9168
Q3 48R 869238 N-P-Nj; type M9238 26B82671D01} SHIELD, coil: 10 req'd
Q4 48K869062 N-P-N; type M9062 BLU 14A82271E01 INSULATOR, c¢oil shield; used
Q6, 7, 8, 9, 10,} 48R869057 P-N-P; type M9057 with L1, 2, 3, 5, T1, 2

Qlz, 13 48R 869148
Ql4 48R 869022
Q15 48R 869028
Q16 48R 869027
R1,14,37,38,304] 6K127806
R2; 9, 22, 6K 127804
24, 26, 28, 30,
45, 47
R3, 4, 7 6K 129432
R5 6K 129433
Ré, 21, 23,25, 6K127807
27, 29
RSB, 52, 57 6K127801
R10, 59 6K129775
R11, 31 6K 128685
R12 6K 129225
R13,32,39,44 } 6K128688
R15, 303 6K 128687
R16,17,34,69,] 6K127802
301, 302
R33, 50 6K 128689
RA43, 60 6K 128904
R46 6K 129144
R49 6K 127803
R51 6K129233%
R53 6K 129433
or6K 127804
R54, 55 6K 127806
R58 6K 129862
R63 6K129269
R64 6K129753
TiL 24C82767D06
T1IM, 1H 24G82767D03
T2L 24C82767D07
T2M, 2H 24C82767D04
T3, 5 24C82767D05

N«Pj type M9148
N-P-N; type M9022
N-P; type M9028
N»P-N; type M9027

RESISTOR, fixed: £10%; 1/4 w;

unl stated
27K
4. 7K

820
5. 6K
33K

470
330
22K
10K
2.7K
6.8K
1K

2.2K

18K

68K

1. 5K

47

5, 6K; handset miodels
4. 7K; speaker models
27K ; speaker models
150

1.8K; 1/10 w

100 ; handset models

TRANSFORMER:
GRN«BLK; does not incl
76K861425 CORE, tuning
GRN«ORG; does not incl
76K861425 CORE, tuning or
76A82686D02 SLEEVE, iron
GRN-VIO; does not inel
76K861425 CORE, tuning
GRN~GRN; does not inel
76K861425 CORE, tuning or
76A82686D02 SLEEVE, iron
GRN-BLU; does not incl
76K847160 CORE, tuning or
76A82686D01 SLEEVE, iron
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RF AMPLIFIER (ST MIXER IF AMPUIFIER
E RECElVER ZND MIXER 455 KC 455KC
AMPLIFIER ¢ AMPLIFIER 2
¢s assHe
i €22 c23
s l e = i R v -zor an
2 ,
01 LA 0.75 0.75 330 455K L » or
L2 |NOTEICS B¢ | wsier  woTE2 T 75 Mgz;s N F!:_SYTER Rt Ms037 §§§ 3 M9QsT ;Pﬁs‘%
NOTES: B rcnu 12 62V | e 1 d L4 1 ice4  jc25 3 —arvi®Y SECTION | cap 243 caa | SECTION
cs A T . oY) i )
1, UNLESS OTHERWISE STATED: L R2 1-0.6v @ 20 90 R 3 c27 oUF _I - ml( - (&
RESISTOR VALUES ARE IN OHMS, £10%, 1/4 WATT, K= 1000, M fan Jer ~4 P ey B ~zav a2 L.aor”|  iees
ALL GAPACITOR VALUES ARE IN MICROMICROFARADS. o1 RorE | = i c26 | 00z J_ L tarx . a.%
N = 2 < =+ —i¢ i ! £z e len
2, REFER TO PARTS LIST FOR GOMPONENT VALUE. or 1 Imur DIUF
L UF
3, USED IN SINGLE FREQUENCY MODELS ONLY. = = { . |
4 PART OF HOUSING. 1
5. REFER TO RECEIVER PRINTED CIRCUIT BOARD AND "4 ~ jil: . '
WIRING DIAGRAM FOR PROPER TAPR, 820 NOTE 2 470 Toz 12K i
(e
6. ALL VOLTAGE READINGS REFERENGED TO CHASSIS GROUND. P oy sevh = i @
DG READINGS TAKEN WITH A MOTOROLA DE MULTIMETER, e . _-.lw {
7. FREQUENGY CALACULATIONS: L IsT st Jhorez Joozwr
‘ 0SCILLATOR 0SCILLATOR b
TRANSMITTER: f= 75 F2 Fi Ao
o e o e e F c ¢ s C
RECEIVER: £, - CARRIER FREQUENCY (25-54 MC) " ! 2ND OsC.
g .
, , Ry s ,
£,,~15T OSCILLATOR CRYSTAL FREQUENCY (30. 7-48. 3 MC) | | o2 . :—L os 7O
1 h ; e Ma168
o 0%
f,;=2ND OSCILLATOR GRYSTAL FREQUENCY (REFER TO { ] =
GHART ON BLOCK DIAGRAM) H i o gy B
f, = 1ST INTERMEDIATE FREQUENGY (5,7 MC) ! ! 1002 o , ©x wev
J o 4~ H AxE 2 .
£, =2ND INTERMEDIATE FREQUENCY (455 KC) | i e L R34 e
£ =f #f (25-42 MC) I é °75-{— 002 s.:245Mc 27k Tes | e e e e
o1 fe ) ‘ ' \ F o2 | 8.158MC | £80 = l HANDSET MODELS ONLY l
£ =f - f (82-5&MC) | | = 18K 1
o2 e 1 $ L 3 i S T - ,
8, HANDSET MODELS ONLY, } | N ) * (PIN 4} |
e i ~ - * ] cadl TO HANDSET |
9. JUl03 MAY OR MAY NOT EXIST DEPENDING UPON OPERATING FREQUENCY. ] i OIUF ; CONNECTOR '
10, REFER TO BATTERY REPLACEMENT AND CHARGING SEGTION OF THE | ! ] ] tem )
INSTRUCTION MANUAL FOR LOGATION OF FUSE. ! : —
; . A sk . Lt s s s, e i 5. e . . e e, et e . i 8 e i
11, NOT USED IN 42-54 MC RANGE. - :
N 455 KC 455KC 455 KC . , e e G — ———
EPD-8874-C AMPLIFIER 3 AMPLIFIER @  AMPLIFIER 5 LIMITER DISCRIMINATOR ;S,;,j‘,’?é% 2uD JuDi0 : J FPLFER? SPEAKER MODELS ONLY }
. ) €68 ]
€90, 2 : WOKEONYY G ss/
€90, 25 €B1,28 . G891, 25 R £ ol . , BT
40KCOMY 6oy doktomy v BkEony sy ok ST AP bt #37v1502 I fadd NGR) ey 5
o8 =L Q9 A f39 ] . LIVIUNSO) RAT - & [T ;’
nast wsosr] | ezy $Tweos o3 * P e Sy mwioze
33y T LIS OILF f5~9 R3? o3 g . } — &
FROM 1 car | b - 150 27K ] 9448 Me022 d 69 | »
ABBKC +-wsvmmmnisin] > ) Sejfnd R30 ¢ s ALY [VOLGRE] | $yy = ) oy | €79 LEOY TO MIC
AT T g | K e e e
P Pl R38 - k
FROM, -58y ATK B2V 22K 250 27 180 | SPEAKER MIDELS ' 2 ; [
R24 3 e J aq ooVt CR? " ONLY DEL? """" g’gx 2 Vg ~aov o |
oIUF 3 —@} + _chg walaue nas s l v ] lov | l
i _120 " M Ynea - R3S
1 4 A |omsvf- i R fElg; . i %o ar |7 8% |
15K . e \ A !
(40KC OMLY) de ot <+ L 1 '
HANDSET MODELS i
ONLY /1,7y ~tav iy ;
i CSZ!: RE3}  1AC66 lgsp !
® TR0 T3 £Jrsur $470 |
; NoTE P ]
Hom = = = FMTEs | ]
109508 l
-14.0V 14,0V 14,0V oV ’
2 2 A 2 cdoxeomy 1 7 t ] 1
icas SQUELCH AMPLIFIER e e et e e e e
"F:qoo oz
Jose | o MO8 e
o3uFy [ 3 BRN-WHT= 1.7V 245
& I 37K,
31 HA3 - -80v
Vrsaueen 2?(93! Tor 22,
25-54 MC "Handie-Talkie'! l | eea 55
FM Two-Way Radio Sets NOTE S, L sror | eeu
&
Carrier Squelch b — 4 8.0V
A &

Schematic Diagram
Moterola No. 63E81017A21-AB
(Sheet 1 of 2}
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MR-1746 ]

o mstruchon manual revision
TRANSM*TTER INTERMEDIATE — —

18T 2ND POWER For 68P81017A20-C
DOUBLER QUADRUPLER DOUBLER cizs DRIVER AMPLIFIER i "i
it o 1 AXNADS 1 " ] o . . ) ¢ y - N - . -
OSCILLATOR MODULATOR TE 5TH Y-30.54Mc l POWER AMPLIFIER 1 Replace Schematic Diagram 63E81017A21 with this Diagram
Fi 142 ~675 MC o €ig% mgv ) 1 ON (USED IN P3IDDC SERIES ONLY) ‘ 63E81017A21-A8,
" 1.5625 - & 375 MC S 03 iz 23-2TNE 010% f 2 g : ! ' 42-54MC
S Y] Q03 Li02 ) Q104 | ) Lus 3 1 TPt
cay w003 . wIoge 25-54MC cist %30k , Phe bce woe  Lios ca0t , 26-36MC
Juiod 87T 1,31 f??ﬁ" ng%g L NOTE] @ T 1 %2654‘2':11% L o 1 } " . 3 ) + P31
plphen? ” HWOTE2T 1 - 2 ] RIA3 1 ) i . <
cior] cras R 2 @ A-s.0v cras RTio ‘/ N(;TE 5 - L vore2 e = ‘ P SEMES ONLE)
N ] 47K = .——‘ 7] T3 ’ 51 P
- l&gl,_ Ri22 i0154 G455 R1z6 : \’ a fT 28 l_ Riag NOTES 2 81| s b bnove] Trore ? é?i »C:;:
T, 470 > ‘ 1 ] 2 By N 'rg 1 130 - JOT
™ I*) T to L _NOTEZ_ | i 1M | {i:[z ‘
X } e . L
o e i e et e (61 N THE 25-30 AND 242-S4MC RANGES Lz gl ==
{— ] REFERENCE PARTS C1104(0058 UEAND ANTE 53emc 1
! Ciss Q0SS UF CONSIEST OF L &‘/42'54"“"
| RARTS. G184 BOOULED) AN ¢ RS ORAR ;
| /F OUTRUT
i SEPARATE _CAPASC P2 SERIES ONLY) |
]
L2y
! UM L4 l
[ g o) k802 AMPLIFIER-CLIPPER INTEGRATOR CURRENT 151 lgs s
£ 3 e [E T i LIMITER T
8028 Ava0sa R204 | s - ' AN anz Jonr
- X 1
! c2 0OS5UF  NOTES v 23?" | Rl g_a?;'{ O e w3079 h
U204, JHOS 129 ’ rise
= Ny ] 5%) 28, 008
208 532?5 c20g=x i ) s OF s L NOTE
) 405[ 1-’;[: ,‘ 470 ) ,l:.s F.BOS - < 3.4V "10¢" ORIVE | . 2 Xaot
! sun GONTROL CONTROLL $ 13T TRANSMIT-RECEIVE
.ce088 CZGB:_ ] 1804 Ruz [ 15410 ELAY OETAL
= > 3. 8V RELAY QETAN
DOS5UF 70 =D > Ve | ) ]
L2f2 1 | = CR02  JRue =
Sk D4 Se FROM . 27
" b S REVRL g R ‘ 5 5 =
P501 JiBO2 Bkl 1K ~leus Rus ~leus . TRANSISTOR DETALL
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2- FREQUENCY TRANSMITTER ONLY o EXTERNAL MI Mlc HOUSING +lur %l ; SERIES SERIES
= - ‘ K301 9 5 6 6
MICROPHONE WITH
PHE AMPLIFIER
1 2 3 4
\ 4.0V RSB fs3 RS9 135v
TRANSMITTERS RECEIVERS 150 . - 356 ]
P PowEl -3y ere lcn -
CHASSIS NO, OF FREQUENCY RF POWER ] I R B +[our TouF ‘ '
SUFFIX FREQ. RANGE OUTRUT I MODEL N CHASSIS I\;O.E((J)F Zl;:rggf; FREQUggCY - b5 cri- ’ ] [ - - I
" e = R ) 0. |suFFmx | FREQ. ; RAN 1 T 1 15 | ND OF ; 1sTOSCFE | | iSTOSCF
~— NID605IAA 3 1 25-30 MC Law : ’ o Suoe l I LIMITER ] | owirs | [ 2 cj |
- - NRI1IZ1AA 10 1 40 KC 25-30 MC SPEAKER - | l + ]
NTB6050AA | NTB6052AA 4 1 30-42 MC L4W - - ) reo-aik L
NRE1120AA | NRD:1122A4 13 1 40 KC 30-42 MC SPEAKER = -
NTB6053AA 5 1 42.54 MC 1L4W 120 [ SQUELCH } I LOWIF 4 ]
- NRB;1123AA 13 1 40 KC 42-54 MC  |SPEAKER
NTB6051AB 3 2 25-30 MC LAW - -
NRB: 1121AB 4 1 20 KC 2530 MC SPEAKER A
NTB6050AB | NTE6052AB 5 z 30-42 MC LAW ) - -
: ; —— NRB1120AB |NRB: 112248 12, 1 20 KC 3052 MC SPEAKER
NTB6053AB > 2 42-54 MC .
NTB60S = NRB:1123AB 11 1 20 KC 42-54 MC  |SPEAKER P21
NTB6061AA 3 1 25+30 MC 5W — - - oR
. - NRB: 1121AC 10 2 40 KC 25-30 MC SPEAKER ,
NTB6060AA | NTB6062AA 4 1 30-42 MC 5w ” : P34
_ NERB1120AC |NRB: 1122AC 13 2 40 KC 30-42 MC SPEAKER
NTB&063AA 3 1 42-54 MC 5w - DIAGRAM NO. G3E81017421
NRB:1123AC 13 2 40 KC 42-54 MC SPEAKER
NTB6061AB 4 2 25«30 MC 5 W i
: - NRB: 1121AD 9 2 20 KC 25-30 MC SPEAKER i
NTB6060AB | NTB6062AB 5 2 30-42 MC 5 W - - - : T e T T
- e NRBI120AD |NRB:1122AD 12 2 20 KC 30-42 MC  |SPEAKER T ! e NPNSOMMA '
NTB&063AB 5 2 42-54 MG § E: o s o y N L ~CADMIUM BATTERY
e NRH;1123AD 11 2 20 KC 42-54 MC SPEAKER TRANSMITTER VOLTAGES REFERENCED TO {3.0V FOWER SUPPLY
B RECEIVER VOLTAGES REFERENCED TD: 44.0V 1
NRB:1151AA B 1 40 KC 25-30 MC HANDSET ONLY i 601 :
CONTROL PANELS NRB1150AA [NRD:1152AA 7 1 40 KC 30-42 MC HANDSET ONLY t""—"—"f.s'&"l l m *
m— NRB: L153AA 7 i 40 KG 42-54 MG |HANDSET ONLY R BATTERY FOWER suppLY) : _ CREOE - v
MODEL XMITR, RCVR, RF POWER s - - J8O3 | 4604 L,em * B2 CHARGING
NUMBER SUFFIX FREQ. FREQ, | HANDSET | SPEAKER {MICROPHONE | OUTPUT NRB:1151AB 7 I 20 KC 25-30 MC HANDSET ONLY 9 5 B, 0t u 0 reor ZI TeRMNALS
NCNGo A I 1 % T4 W NRBE1150AB | NRB31152AB 6 1 20 KC 30-42 MC HANDSET ONLY L = T et i
— . - Jax UF = ]
NGN6025A 2 1 x L4W NRE 1153AB 3 1 20 KG 4254 MC HANDSET ONLY 65 |1>3 | s |
[ 2 P * LAW NRE: 1151AC 8 2 40 KC 25~30 MC HANDSET ONLY T noER P 3 :
; B ’ R ’ ek A 7 ss0t oan L
LAW NRB1IS0AC [NRB:1152AC ? 2 40 KC 30-42 MG HANDSET ONLY 1 : ) l
NCNé039a ! ! X X - - : lonos ewr  Jous e 2 oFe -~
NONE0ALA 2 1 X X Law NRB: [153AC 7 2 40 KC 42-50 MC _ |HANDSET ONLY ﬂz““‘ :EWF 20 d : O 727 .
- - - s : D a— 6>
NON604A 2 iy x X Law NRE:1151AD 7 2 20 KC 25=30 MC HANDSET ONLY = = = 6 » of2 b~ Hcegma 3 l
; - N e e TS B7>.1 0ot = :
NON6044A i 1 - x Law NRB1150AD [NRB 11524 4 2 20 KC 30-42 MC HANDSET ONLY ) oN | MWI !
o - s >8>t CeoTE
NCNGOLEA N N X < 5w NRB 1153AD 6 2 20 KC 42-54 MG |{HANDSET ONLY ] o] 53§;:_"_'— l
1] 1 : &
NEN6OATA 2 1 X x 5W BLK-~GRN & i S __Q ,
— 5w NOTE: FUSE LOCATED INSIDE OF | 5 - > "Handie-~-Talkie"
NCN6049A 2 2 x x POWIER AMBPLIFIERS POWER SUPPLIES VbR oY W BAT TRy | 25.54 MC Handxe. ,alf ie
NCN6052A 1 1 X X L4w - FM Two-Way Radio Sets
T (CHASSIS FREQUENCY CHASSIS TYPE OF . -
5 i 2 X X L4Ww ] . !
NCN6054A z ' MODEL NO. | SUFFIX RANGE { |MopEL NO. | suFFIx BATTERIES Carrier Squelch
; fess . x 5W & . . )
N NEN6056A t ! X — NLB6121A 2 2530 MC NPN6030B DRY Schematic Diagram
NCNeOsBA C ! X ” NLBG122A 2 30-42 MC [NPN6031a NICKEL-CADMIUM Motorola No. 63E81017A21-AB
NCN6D60A 2 2 X x 5 ML I 42-54 MC 2of2
NLB6123A 4 SPD-8047.1 (Sheet )
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REFERENCE MOTOROLA ~mat REFERENCE MOTOROLA BEESERIPTION REFERENCE MQTOHQLA DESCRIFTION REFERENCE MOTOROLA DESCRIPTION REFERENCE MOTOROLA p P . REFERENGE MQTOROLA .
SYMBOL PART NO. PESCRIPTION sYMBOL PART NO. PESC S¥MBOL PART NO. : ON SYMBOL BART NO. sYmMBOL PART NQ. DESCRIFTION SYMBOL PART NO. DESCRIPTION
) Ritl 8781 . D7 . L4021, ? e .
LEGEND Cl127H, 134L 21D82877B 15 120; N15~0 RlZg 2?;?222;;1304 23;{’ 2K #15%; 1/20 w NLN6306A Unit Component Kit 4020HL 402M, 124V809004A86 choke; 1 02 uh NMN6018A Microphone {plug~in; transistorized) MK501
—_—— C128H 21K861427 4; N150 . ) NLN6307A Unit Component Kit
L #25-30 MG C131L 21K864012 603 N150 R121 6K 127804 4. 7K — : AMPLIFIER, AL
M= 30-42 MC C134M 21K864067 80; N150 R122,1321, 6R127802 1K CONNECTOR, receptacle: L403L, 403M 124482813801 | coil, output A501 1V80727A19 | imel G501, G502, C503, CR501
H = 42-54 MC G135, 2 1KB68384 100: N150 R123H 6K129225 10K Jgo2 1V80715485 | female; 4 contact; does not incl L403H 24A82818G01 | coil, output : el Lo01, Lo0=, ©303, ’
1K86 ; , b , : , Y ) , €501, R501 and 1V8Q727A20
C 1350 2 1K864522 90; NO8O R124, 131 6R 127800 220 2A81180 NUT, knurled 1,404 24482819G01 | coil, output L and ,
TRANSMITTER Mo 2 ¢ o8| R125 6R127775 330 L4051, 405M  |24CB2000E15 | choke; tapped output BOARD, eircuit component mg
gg;lz 159L giggziz;: ‘2*8? ;138 RI27 6R 129662 180 COIL, RE; choke: L405H 24C82000E14 | choke, output CAPACITOR. fixed:
NTB6051AA NTB6061AA -] ; : Nia R133 6R 131650 18 F } 3 I i A6t . U . - PR LA W
NTB6052AA NTB6&062AA 1570, 160L R135 6K 129433 5, 6K L.801 thru 804 | 24C847920 9 uh L4061, 24B82122D06 | choke; filter ,0872 uh €501, 502, 503 | 21082428810 | 10033 210%; 100 v
COB3AA TRO0EIAA ©138, 139M, | 21K861441 500; N4700 R136 & ; i i . , L N L406M 24582122004 |3 turns
NTB6033A7 NTE6063 154M 6 R129231 3, 3K NMN6018A Microphone {plug-in; transistorized) MK501 LAOGH 24B82122D07 }2 turns SEMICONDUCTOR DEVICE
NTB6051AB NTB6061AB >4M R137 18C82035B10 | var; 10 SERCONDUCIOR :
NTB6052AB NTB6062AB Cl40M, 148, i R138L 17A82069G02 | 2.5 #3%; 1 w AMPLIFIER, AF: N CRS01 ABCE2 178401 diode: N '
NTB6053AB NTB6063AB 140K, 204 21D82877B19 | 15 £5%; NP i R138M, 138H | 17A82069G01 | 2 43%; 1 w A501 1V80727419 | imcl G501, G502, C503, CR501, AA01L. 401 ERANSISTOR; NOTE I ‘ germanium
Cl41L 20C82399D07 | var; 15-60; 200 v; N1500 34 P . o ’ Q401L, 401M  |48R869101 P«N-Pj type M9101
20C 5-00s R143M, 144M ] 65129755 10 0501, R501 and 1V80727A20 40 , CeoTEs NP
CAPAGITOR, fixed: uuf +10%; Cl41M, 141H | 20C82399D04 | var; 5.5-181 200 v; NPO T MR TR - ; L Q401H 48R 869102 P-N-Pj; type M9102 CARTRIDGE, microphone
. fixed: b e R _ I.HERMI&TQE% BOARD, circuit component mtg P
: atai C151M, 151H | 21K861430 105 N130 165 , , = DP501 59C82857E01 | Teluctance fype
75 v; unl. stated RT102 6B859699 75 chms @ 25 C o ,
c101, 141, 20C82399D04|  var; 5.5-18; 200 v; NPO cis2 21K861462 15; N150 CAPAGITOR, fixed: RESISTOR, fixed: £10%: 1w pr59CE2R64E01
: . w/o: each sect; , , CAPACITOR, fixed: R401L, M 6R 6330
201 o C154L, 1548, | 21C82724HO1 | dual sect, ; w/o: each seet; CRYSTAL UNIT, guarts; ¢501, 502, 503} 21D82428B10 | .0033 £10%; 100 v 150 CONNECTOR, slug:
c102, 104, 21K861440 470; N2200 éS%ig?éH B8 103 '5382 tfl()ig-sijp%zsﬂ NOTE IT B501 Wﬂmﬂ‘&
) 51 s ] 2 0 . s 250 v ; . . . ) plo
202 S ,, Y101, 201 ABX-2 tr, ‘ , ¢ ) : , N ‘ .
103, 131M 2 LKBE1435 705 N150 C187, 206 21082877811 | 10.5 +5%; NIPQ ' xmtr, eontyol S@%@gg?gﬁ”ml% DEVICE, NPN6031A Power Supply (less battery} Nickel-Gadmium
140L, 1420 ‘ C188L, M 23D82397D07 | 1,0 uf #40-110%; 15 v NON-REFERENCED ITEMS ’ | diodes N TRANSISTOR, NOTE 1
. o 12eM, c205 21C82724H01 | dual sect.; « /o : et CR501 48C82178A01 | germanium SEMICONDUCTOR DEVICE, Q501 48R134621 P-N-P; type M4621
156L, 203 A 5500 +100-210 ; NV diode: NOTE I
, . EZS:B 5500 +1o‘o-zzo:;: 26A82609E01 | HEAT SINK; 3 req'd § ’ CARTRIDGE, microphone CR601 48¢82095C01 | silicon RESISTOR, fixed:
C16°5L’132;’{" 21D82877B02) 1503 N1400 SEMICONDLICTOR DEVICE, NGN6023A NCN6043A NGN6052A DP501 59C82857E01 | reluctance type R501 6K127807 33K =10%; 174w
124? ’ dode: NOTE 1 NGN6025A NCN60444A NCN6054A or59C82864E01 FUSE, cartridge;
1245 ; oo ans ot NGN6026A NCN6045A 6 F601 65A82496G01 |3 amp/32 v; 174" x 5/8" SW1
C105M 21K865922 390; 500 v CRI0L, 102 | 48CB2178A0L | germanium NGN60Z CNE045 NCN6056A CONNECTOR, amp/32 vi 174" % 5/ , SWITCH,
) 8CB2256G08 5e NCN6039A NCN6047A NCN6058A 5501 40CB2863E01 | push; single pole normallyopen
C107, 125M 21K847065 500 GMV; 250 v CR103 48C CO8 | pener typ - W501 g yer
s eV ; P v ot ABCB2392 flic NCN60414 NCN6049A NCN6060A P501 plo CONNECTOR, receptacie:
125H, 150 CR 105 48€823928B03 silicon 1601 cs 35
e A 82847E01 , ; par R icrophos
clo8 23C82397D09] 6.8 uf +40-20%; 10 v , ) o CONNECTOR, receptacle: PRANSISTOR, NOTE I ) female; 9 contact — 1082565504 %—“““c}f{)}% 4 s coiled
C109, 110 21K858108 3000 £25%; 250 v COIL RF «does not 1n‘c1. J801 9C82817E01L female; coaxial; uhf type 0501 4BR134621 P——~N—P; type M4621 CONNECTOR, plu: ) ;nc re Pa,rj: 0 dand ; coile
clit 8K854329 . 015 uf; 250 v , 76K835565 (ZORE, tunin 1803 28C82846E01 | male; 9 contact P601 28482488601 | male, 2 contant mRCeCen aancec Send
5 250 , a S , , P ———
C113, 137 23C82397D17 15 uf £20%; 20 v LIOIL 24C82901B04 | meodulatox RESISTOR, fixed: , i}
: . L REnISTOR, iixed: P602 28A 16313 ) 3 : ] “REFERE %
Cll4 8C82548E03 L 005 uf; 100 v L101M 24C82901B02 | modulator RELAY, armature; R501 6K127807 33K 210%; 174 w male; 3 contact NON-«REFERENCED ITEMS
, D Ppven LI101H 24C82901B05 | modulator; (GRN«YEL 5 P , : ;
<115, 119 23C82397D03 10 uf £20%; 6 v ermetically sealed; . s ot .
cl17 8C82548E02 | 015 uf; 100 v L102 24B82194C01 | lst doubler;, RED K801 80C82860E01 | 13.6 v d-c; 4 form "C"; cail : FUSEHOLDER ASSY, : 15C82828E01 | HOUSING, micraphone: (front)
C120L,. 1208 2 IKS61436 100 N750 L1031, 104L 24CB2904B19 | quadrupler cutput; Znd doubler cos. 150 ) ) x ) o XF 601 1VB80731A03 single fuse mounting 15C82827TE0D1 HOUSING, microphone: (rear}
13§H ’ 5 - i > input * 5501 40C82863E01 push; single pole normally ppen 41B82856E01 SPRING, backup
] o LOUDSPEAKER, pe: t . T ' .
120M, 13 2 1K861438 220+ N 1400 L103M, 103H | 24C82904B14 | quadrupler coutput; 2nd doubler — » pormanen , , NON-REFERENCED ITEMS 38B82833E0L | BUTTON, push
CiZOM' Y K 61' 2 % 3\;150 output , magnet; CORD, microphone, 35A82853E01 | DIAPHRAGM, microphone
glgélels;ZTL i;ggz;$7g3s N o L104M, 1028 | 24C82904B15 | 2nd doubler input Lssol 50D82808E0L | 3", squave; 50 ohms impedance W50 30082565804 | incl ref part P501 and a coiled lzvfso731A01 HOUSING ASSY. {riveted) 48C82418B22 | WASHER, insulating
clzs ’127M' . D H L105L 24082904820 | znd doubler RESBISTOR, 4 conductor; stranded cord 64B82653G01 | PLATE, door 75A82852E01 | PAD, rubber; l.24" dia.
s 12 o , , o R801 18C82816E02 | var; 10K £10%; weatherproof 41A82652G01 |SPRING, torsio 75A82192A02 § PAD, rubber; 0. 562"di.
: 51K N L105M, 1058 }24C82904B12 | 2nd doubler output he : : , , » torsion » rubber; 0. ia,
g;;;ﬁ 1318 ;i;ggig?; ;89‘&1‘11;20 L106L 24B82648GE1 | driver input R802 6K129662 fixed; 180 x10%; 1/4 w NON-REFERENCED ITEMS P2A82651G01 | PIN; pivot 64A82826E01 | PLATE, tapped
23H, N 503 L106M, 107M, | 24882209501 | driver saputs; final ampl. input R803 18C82816801 | var; 15K £10%; weatherproof 14A82650G01 |INSULATOR 7B82801E01 BRACKET, hold-down
1340 N 06K, 1075 ’ RB804 6R 6040 fixed: 680 £10%; 1/2 w 15C82828K01 | HOUSING, microphone; {front) 384868379 TAB, battery plug 32A82661C02 | GASKET
C124M 21D82239E03 250 #5%; 200 v3 g 24882737501 | final ampl. ‘input SWITCH: 15C82827E01 | HOUSING, microphone {reatr} 42B382831E01 | CLAMP, cable
2] Lo ; 30 4 o ) ) e MAR—a ; ’ , . ) ) ’
G126, 133 ﬁiﬁgiiiii g?ifﬁéﬁzo%o ’ L.108L, 108M, | 24082904821 | final ampl. ‘output $801 40B82851E01 | toggle; spst; weather-resistant 41B82856E01 | SPRING, backup NPN6030B Power Supply (less battery) Dry LV80727A18 | SPRING AND BUSHING ASSY.
136, 138, ;49 ' : 109L, 109M 5802 40C82843E01 | rotary; 2 pole; 2 position; 38B82833E01 | BUTTON, push . 43K475873 SPACER
Lsont. 158 ] L108H, 109H | 24C82904B01 | final ampl. .output non-sharting (2-freq. ) 35A82853E01 | DIAPHRAGM, microphone , , ,
M, 158 L1101, 2101, | 24082549003 | choke: 1 mh 482418822 WASHER, insulating CAPACITOR, fixed:
s 549] 5 ) , i AT N " agi G601, 602, ] | :
L110M, 110H, |24D82549D10 choke: 390 wh NON-REFERENCED ITEMS ?5A82852E01 PAD, rubber; 1,24 ”dla:. o3 '6,04 %05 21C82187B16 . 003 uf £5%; 100 v NOTES:
210M, 210H 75A82192A02 ] PAD, rubber; 0.562" dia, pos, 604, . / :
gy P —— . 6.8 I 1V80727A11 | HANDLE ASSY. incl. mic. 64A82826E01 | PLATE, tapped Vo, 60 1KBoosa2 dual sect; c/o; , , s i
Llll, 25B82822B01 (,:hc,)k,ej 0.8 h holding elip {for models 7B82801ED1 BRACKET, hold-down IC606A, 6074, 001 uf GMV +100% max; 500 v I, Replacement fransistors and dicdes must be ordered
Lliz2L 24A890687 cthoke; 2 uh 32A82661C02 | GASKET by Motercla part number only feor optimum performance.,
L112M 24A82228G01 | choke; 1.2 uih NCN6039A, NCNZO‘“A: 2582931501 | CLAMP, cable
, ‘ , ¢ , . . NCN6043A, NCN6045A 2831F MP, 6068, 6078 . 50¢ o , w
II-_:Illle ;:g:jgg;)l];.gj c:ollze, 2;:‘31i uh; sleeved NGN6047A’and NCN604’9A') V807274 18 SPRING AND BUSHING ASSY. | L 001 uf GMV +100% max; 500 v II. Crystals are part of the Radio Set Model only. When
1 ) chokes Gh : 7 } ] y ) ; . dering crystal e iF i . ) erystal
Li115H 24C83961B01 | choke; 3 turnis, eoded BRIN 1V80729A93 | HANDLE ASSY.: incl, handset ARATORTS SPACER fre01 b , T serinidge: ?rre:r(l':)gaig:ia st:lltts t'epilculnfbgir e e), cryed
L211, 212 24C82000E03 | chokes 9 uh holder {for models NCN60444, " SR132923 3 amp/250 v ’ Y P ’
: : choxe; ) NCN6052A, NCN6054A, NLB6121A RF Amplifier (25-30 MC)
TRANSISTOIR: NOTE I ] » NON6O544, ” CONNEGT ,
Qlol, 201 4BR869010 B-N-P; type: M9010 NCN6056A, NCN605SSA, NLB6122A RF Amplifier {30-42 MC) o1 S § 0 > (?;OR, receptacle:
T : : a4 ( N7, . NLB6123A RF Amplifier (42«54 MG ] pCs. ] ‘emale; 9 gontact
Q102 48R 869058 P-N-P; type: M9058 Egﬁ:gggi NS?«?;O;ZOA{E,A) LBbl RF Amplifier ( )
103 1 N DD . 1 5, an 307 — . .
3134 105 :gggzzggz P-N-Ds type: M9009 42KB61179 CLAMP, cable: 2 req'd CAPACITOR, fixed: uuf unl NON-REFERENCED ITEMS
y LS «N=~P; type: M9008 tated
Q106 48R869052 N-P-N; type: M9052 42A82143C02 1 CLAMP, cable s slate , : —
Q107, 108 48R 869051 N-P-Nf typé M9051 32B82855E01 | GASKET, rubber: housing seal C401L Z1K855809 33 £5%; 250 v; N150 igig;;}:ﬁ: Hogsmq ASSY, (riveted)
0110, 111 48R869038 P-N-P; type: M9038 36B82812E03 | KNOB, control: 2 req'd. £40iM 21D82610G07]  51; 200 v; N150 ‘ ?1}] fim HOLDER ASSY.
Q112 48R 869079 N-P-N; type: M9079 {vol. & sq.} C401H 21K410089 27 10%; 500 v IVB0751A87 riveted)
36B82804E01 | GASKET: (speaker mtg.) C402L, 402M | 21K840345 24 £5%; 500 v R 87 |BATTERY GOVER ASSY.
35B82803E01 | CLOTH, grille G402H, 407H | 21K859211 47 £5%; 300 v {riveted)
13C82815E01 | GRILLE {l-freq. models) C403L, 403M,} 20C82109C01} war: 20-100; 350 v; N2100 , . -
R101, 201 6K 129242 56K 13C82815E04 GRILLE (d«freq. fnoéels) 4061, 406, NLN6310A Battery Kit {dry)
R102, 202 bR 129269 1 8K 1VBO727A10 HOUSING ASSY. : incl handle 408
R103, 109 6K127803 1.5K (’foxy-’models NC’N6041A, C4Q3H 20K84’071? var: B~50; 200 v 60B82455G01 BATTERY, dry; 1,5 v;
R104, 123L, 6K 127805 15K NCN6043A and 'NC'N6045A) C404 21C82187B14 .001 uf £10%; 200 v 11 reg'd.
123M 1V80731A68 HOUSIN’G ASSY. incl, handle C405, 405M 21K861435 70 £10%; 75 v; N150
R105, 126 6K127801 470 (for models NCN'604’1A,’ C405H 21D82610C05 57 4#5%; 200 v; N150 NMN6017A Handset
R110 6K 129620 560 NCN6047A and NCN6049A) C407L, 407M | 21K861436 100 £10%; 75 v; N750
R11t 6K129887 12K 459 1V80729A94 HOUSING ASSY.:’ incl, handle G409L, 409M ’2 1D82355B 13 51 #5%; 500 v; N1500 55P82446G01 | HANDLE, handset
R1l2 6K 129668 10K #5% {for models NCN60444, C409H 21D82355B14| 62 +5%; 500 v; N1500 15P82446G02 {CAP, transmitter
R113 6R 129804 2. 2K 5% LVHO T3 A6 gggg?liéAAZ’;‘;NG.NéfziA) al C410L. 21D82426B10 L0033 £10%; 100 v 15P82446G03 | CAP, recaiver
R114 65131594 27 -+ incl. fandle C4l0M 21K858108 3000 £25%; 250 v 40P82446G04 | SWITCH, push-to-talk
R115 65124460 3K 45% {for models NCN6052A, C410H 21K858107 1500 +25%; 250 v 59P82446G05 | CARTRIDIE, receiver % END OF DOCUMENT
R116 6K 127806 29K NCN2024A’ NCN6058A, 59P82446G06 | CARTRIDGE, transmitter /
R117 6K128687 6. 8K NCN6060A, NGN6025A o . , COlLL, RF: 37A842245 |SLEEVE, strain relief
R118 161129863 390 and NGN60264) L401L, 401M | 24V82643G01} input coil assembly 30D82565B19 | CORD, handset
3 L40 1H 24B82640G01}  input coil assembly e






