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PERFORMANCE SPECIFICATIONS

GENERAL

INPUT VOLTAGE 240 or 24 V ac +20%, 60 Hz, 8 watts maximum w/relay operated

OPERATING TEMPERATURE -30°Cto +60°C

DIMENSIONS 8! diameter, 6.5"" deep

RECEIVER

OPERATING FREQUENCY 154.463750 MHz or 139.650 MHz

SENSITIVITY 20 microvolts per meter with internal antenna. One microvolt at 50 ohms when
matched to receiver low impedance input,

SPURIOUS & IMAGE More than 40 dB from carrier reference measured when receiver is matched to

REJECTION 50 ohms.

SELECTIVITY 50 dB minimum from carrier reference at + 30 kHz

DEVIATION + 2 kHz for specified operating sensitivity

FREQUENCY STABILITY +.002%, -30°C to + 60°C ambient ( + 25 °C reference)

SPURIOUS EMISSIONS Meets FCC specifications pertaining to emission per FCC Rules, Part 15,
Subpart C, Section 15.6.

DECODER

OPERATING FREQUENCY One of 33 in the range from 457.5 to 937.5 Hz.(Standard Series) Two of 42
sequentially in the range from 292.5 to0 937.5 Hz (High Address Series).

RELAY RATING Contact rating 240 V ac 30A resistive load or 24 V ac SA resistive load
depending on model. Contact life 25,000 operations at rated load.

MEMORY Memory timing starts at end of received tone transmission. (7 minutes +2
minutes for standard series, 4.5-9 minutes for High Address Series)

MEMORY SET Standard — Tone Transmission of 440 milliseconds will establish a 7 minutes

+ 2 minute memory.
High Address — 2 Tone sequential code transmission (200 ms tone B, 800 ms
tone A) will establish 4.5-9 minute memory.

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.

Table 1. Remote Radio Switch Code/Tone Correlation

CODE TONE CODE TONE

B -

SECEESSSvmau

517.5 18 T2
532.5 19 787.5
547.5 20 802.5
562.5 21 817.5 Use Requires
Reduced Devia-
TS 22 832.5 tion
592.5 23 847.5
607.5 24 862.5
622.5 25 877.5
637.5 26 892.5
652.5 27 907.5
667.5 28 922.5
682.5 29 937.5
697.5 4] 502.5
712.5 42 487.5
727.5 43 472.5
742.5 44 457.5
757.5 45 4425
46 427.5

47 412.5 Useon High
48 397.5 Address Only

49 382.5
50 367.5
51 352.5
52 337.5
53 322.5
54 307.5

55 292.5
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REMOTE RADIO SWITCH
MODELS C1186B/C, C1241A/B, 1244A
240VAC NORMALLY CLOSED SWITCH
MODELS C1240A/B, C1242A/B, 1243A
24VAC NORMALLY CLOSED SWITCH
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" FOREWORD

1. SCOPE OF MANUAL

This manual is intended for use by experienced
technicians familiar with similar types of equipment. It
contains all service information required for the equip-
ment described and is current as of the printing date.
Changes .which occur after. the printing date-are in-
corporated by Instruction Manual Revisions (SMR)
These SMR’s are added to the manuals as the engineer-
mg changes are mcorporated into the equipment. '

2 MODEL AND KIT IDENTiFICAnON.

Motorola equipments are specifically identified by
an overall model number on the nameplate. In most
cases, assemblies and kits which make up the equipment

- ~ also have kit model numbers Stamped on them. When a

L productlon or engineering change is incorporated, revi-
. sion suffix numerals are added to the affected kit model
: a TLN4448A becomes - a
" TLN4448A-1 with the first' revns:on TLN4448A-2 w:th'

number.. Fot -example, .

the second revision, etc..

As dlagrams are updated mformauon about- the . .

change is mcorporated into a revision. ‘tolumn. This revi-
sion column appears in: thé manual-next to the parts list
or, in some cases, on-the diagram. It lists the reference
number, pdrt.: number, and description of the parts

- ,removed or replaced when the suffix number changed

With ‘this information, the technician can find the in-
formation for the current version, and any previous ver-
sion, of the equipment covered by the manual.

3. SERVICE

Motorola’s National Service Organization offers
one of the finest nation-wide installation and
maintenance programs available to communication
equipment users. This organization includes approx-
imately 800 authorized Motorola Service Stations (MSS)
located throughout the United States, each manned by
one or more trained, FCC licensed technicians.

These MSS’s are independently owned and
operated and were selected by Motorola to service its
customers. Motorola maintenance is available on either
a time and material basis or on a periodic fixed-fee type
arrangement.

The administrative staff of this organization con-
sists of national, area and district service managers and

iv’

.tify part numbers,

district representatives, all of whom are Motorola
employees with the objective to improve the service to
our customers.

Should you wish to purchase a service contract for

~ your Motorola equipment, contact your Motorola Ser-

vice Representative, or write to:

National Service Manager

Motorola Communications Division
1303 E. Algonquin Road
Schaumburg, Illinois 60196

4. REPLACEMENT PARTS ORDERING

Motorola maintains a number of parts offices
strategically-located throughout the United States.
These facilities are staffed to process parts orders, iden-
and otherwise assist in the
maintenance and repair of Motorola Communications
Division products.

Orders for all parts except crystals, active filters,
code plugs, channel elements, and ‘‘Vibrasender’’ ®
and ‘“Vibrasponder’® ® resonant reeds should be sent -
to the nearest area parts center. Orders for instruction
manuals should also be sent to the area parts center.

When ordering replacement parts or equipment in-
formation, the complete identification number should
be included. This applies to all components, kits, and
chassis. If the component part number is not known,
the order should include the number of the chassis or kit
of which it is a part, and sufficient description of the
desired component to identifly it.

Orders for crystals, channel elements, active
filters, code plugs, and reeds should be sent direct-
ly to the factory address listed on the following
page. Crystal and channel element orders should
specify the crystal or channel element type
number, crystal and carrier frequency, and the
chassis model number in which the part is used.

Orders for active filters, code plugs,
““Vibrasender’’® and ‘‘Vibrasponder’’ resonant
reeds should specify type number and frequency,

and should identify the owner/operator of the
communications system in which these items are
to be used.

68P81025E81-L
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5.1

5.2

ADDRESSES
GENERAL OFFICES

MOTOROLA Communications and Electronics
Inc.
Communications and Electronics Parts
1313 E. Algonquin Rd.,
.Schaumburg, lllinois 60196
- Phone: 312-576-3900

U.S. ORDERS

WESTERN AREA PARTS
1170 Chess Drive, Foster City,
San Mateo, California 94404
Phone: 415-349-3111

TWX: 910-375-3877

MIDWEST AREA PARTS
1313 E. Algonquin Road
Schaumburg, Ill. 60196
Phone: 312-576-7322
TWX: 910-693-0869

MID-ATLANTIC AREA PARTS
7230 Parkway Drive

Hanover, Maryland 20176
Phone: 301-796-8600

TWX: 710-862-1941

EAST CENTRAL AREA PARTS
12995 Snow Road,

Parma, Ohio 44130

Phone: 216-267-2210

TWX: 810-421-8845

EASTERN AREA PARTS

85 Harristown Road,

Glen Rock, New Jersey 07452
Phone: 201-447-4000

TWX: 710-988-5602

PACIFICSOUTHWESTERN AREA PARTS
P.O. Box 85036

San Diego, California 92138

Phone: 714-578-2222

TWX: 910-335-1634

GULF STATES AREA PARTS
8550 Katy Freeway

Suite 128

Houston, Texas 77024

Phone: 713-932-8955

L 4

53

54

5.5

SOUTHWESTERN AREA PARTS
P.O. Box 34290

3320 Belt Line Road,

Dallas, Texas 75234

Phone: 214-241-2151

TWX: 910-860-5505

SOUTHEASTERN AREA PARTS
P.O. Box 368

Decatur, Georgia 30031

Phone: 504-981-9800

TWX: 810-766-0876

CANADIAN ORDERS

CANADIAN MOTOROLA ELECTRONICS
COMPANY :

National Parts Department

3125 Steeles Avenue,

.East Willowdale, Ontario

Phone: 416-499-1441
TWX: 610-492-2713
Telex: 02-29944L.D

ALL COUNTRIES EXCEPT U.S. AND CANADA

MOTOROLA, INC. OR MOTOROLA
AMERICAS, INC.

International Parts Dept.

1313 E. Algonquin Road

Schaumburg, Illinois 60196 U.S.A.
Phone: 312-576-6492

TWX: 910-693-0869

Telex: 722443 or 722424

Cable: MOTOL PARTS

FACTORY ADDRESS FOR CRYSTAL, CHANNEL
ELEMENT, ACTIVE FILTER, CODE PLUGS AND RESO-
NANT REED ORDERS

ALL MAIL ORDERS

Motorola, Inc.

Component Products Sales & Service
P.O. Box 66191

O’Hare International Airport
Chicago, Ill. 60666

CORRESPONDENCE

Motorola, Inc.

Component Products Sales & Service
2553 N. Edgington Street

Franklin Park, Illinois 60131

68P81025E81-L




MOTOROLA

MODEL CHART

REMOTE RADIO SWITCH, 3-WIRE (154,4 MHz) 24 V5 AMP N, C.

FOR

HIGH ADDRESS SERIES

REMOTE RADIO SWITCH

(NORMALLY CLOSED)

REMOTE RADIO SWITCH, 3-WIRE (154,4 MHz) 240 V 30 AMP N.C.
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CRD6070A .Y T R ECEIVER (153,42 MHz) 24V
CRD6080A RADIO SWITCH RECEIVER (154.4 MHz) 240 V- X]
CHN604ZA HOUSING KIT, 240 V X
CHNG043A HOUSING KIT, 24 V xi
CLNG390A LABEL, 24 V
—ZTROTIA TABEL, 240V X
KLNG536A FILTER REED KIT 2]2
CLN6392A HARDWARE KIT X x]
EPo-28282-
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[CRD6030A | REMOTE RADIO SWITCH, 154.4 MHz; 240 V (NORMA )
LCRDAN20A |~ REMOTE RADIO SWITCH, 139. 5 MHz; 240 V (NORMALLY GLOSED)
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1. DESCRIPTION

1.1 The Motorola remote radio switch is a tran-
sistorized, dual conversion fm receiver-decoder
with built-in antenna, power supply, and regulator.
Depending upon the model, the unit operates on a fre-
quency of 139.650 MHz or 154.46375 MHz, and an in-
put voltage of 24 or 240 V ac. Refer to Table 2 for input
power and frequency of operation for each model.

Table 2.

Model Input Power Frequency
Cl1186B/C 240 V ac 154.46375 MHz
CI240A/B 24V ac 154.46375 MHz
CI1241A/B 240 V ac 139.650 MHz
C1242A/B 24 Vac 139.650 MHz
Cl1243A 24V ac 154.46375 MHz
Cl1244A 240 V ac 154.46375 MHz

1.2 The radio switch is equipped with an internal

antenna and a normally-closed power relay. When
a properly coded radio signal is received and decoded,
the relay is activated and power to the controlled load is
cut off. The relay will remain open for 4.5 to 9 minutes.
This time may be prolonged by the reception of a second
properly coded signal prior to the end of the first time-
out period. At the end of the last time-out period, the
relay will de-activate and power will be restored to the
controlled load.

1.3 There are 2 decoder/timer schemes used in

Motorola remote radio switches. The standard
series radio switch operates on a single audio tone and
use an r-c¢ timer with a FET switch. The High Address
series radio switch requires a 2 tone sequential code and
use a 4.5 minute free-running clock and a digital counter
to establish the cut-off time.

2. THEORY OF OPERATION
2.1 RECEIVER SECTION

2.1.1 Refer to the Block Diagram, DEPS-28043, and
the Schematic Diagram, EEPS-28042. The
receiver section is basically the same for all models.
Some component values are dependent upon the
operating frequency. These values are specified with the
prefix M (operating frequency of 154.4 MHz) or the

prefix L (operating frequency of 139.6 MHz) on the
schematic diagram.

2.1.2 The local oscillator, Q3, is a crystal controlled

series resonant type. An output (at test point H )
is provided to the second mixer at the oscillator frequen-
cy. Also, a circuit tuned to the ninth harmonic of the
oscillator provides an output (at test point G ) of 9Fo to
the first mixer. The tenth harmonic is rejected by a filter
composed of C51 and L11.

2.1.3 The incoming signal is coupled to the first mixer

~ (Q1) after the input filters. The signal is mixed
with the 9F0 signal to provide the high intermediate fre-
quency (fo+ 455 kHz). The resulting signal is filtered
and coupled to the second mixer (Q2) where it is mixed
with the oscillator signal to provide the low intermediate
frequency (455 kHz).

2.1.4 The 455 kHz signal is filtered and then

amplified by 3 succeeding stages (Q4, 5, 6) and
coupled to the limiter (Q7). The limiter removes any
AM noise that may be present. The signal is then fed to
the discriminator where the modulating audio is retriev-
ed and coupled to the audio limiter in the decoder sec-
tion.

2.2 DECODER/TIMER SECTION FOR
STANDARD SERIES RADIO SWITCHES
2.2.1 After the audio limiter, the audio signal is ap-
plied to the reed driver (Q8) which amplifies the
signal to the desired level. This stage is an emitter-
follower whose load is a *“Vibrasponder®’ resonant reed.

2.2.2 The “*Vibrasponder’ resonant reed used is of

the two coil, single tine type. If a tone is applied
to the input coil equal in frequency to that of the
mechanical resonance of the ‘“Vibrasponder’ reed, the
reed will vibrate strongly, acting as the electro-
mechanical coupling device between the input and out-
put coils. Therefore, the reed can be considered to be a
very narrow bandpass filter which passes only the
desired tone.

2.2.3 When a tone is received, it is passed through the
““Vibrasponder” reed to the base of Q9, the
audio amplifier. The tone is amplified and coupled
through C46 to the base of Q10. Transistors Q10 and
Q11 form a trigger circuit. Q10 is normally cut-off and
Q11 is normally on. When the input is received at the
base of Q10, the transistor begins to conduct and its col-
lector goes negative (i.e., less positive). This transition is
coupled to the base of Q11 causing it to decrease in con-
duction which allows the collector voltage of Q11 to go
more positive. This positive transition is coupled
through R42 back to the base of Q10, increasing its for-
ward bias and causing greater conduction,
2.2.4 In the quiescent state, Q11 is turned on and Q12
is turned on. When the appropriate tone is ap-
plied to the resonant reed, Q11 is turned on and off at
the resonant reed frequency. The following is a ‘‘slow
motion”" description of the trigger and timer circuit,
Q11 and QI12, assuming that the value of R51 is 1k
ohms.

NOTE
Resistor R51 is used to compensate for
differences in Q12 transconductance. The
value of RS51 is factory selected. For pur-
poses of discussion, this resistor is as-
sumed to be 1k ohm.
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2.2.5 In the quiescent state with Q11 turned on, the

voltage at the junction of R41, R51, and C47 is
approximately half of supply and the gate of Q12 is ap-
proximately 0.1 volt positive. When QI1 is shut off by
the detection of the first half cycle of the actuating tone,
the voltage at the junction of R41, R51, and C47 rises
and the voltage across C47 begins to increase. On the
next half cycle of the actuating tone when QI11 turns
back on, the voltage at Q12 gate goes to a negative
value. The change in voltage at the Q12 gate is equal in
magnitude to the increase in voltage developed across
.C47 while Q11 was shut off. This causes Q12 to shut off

which allows C48 to start charging toward -11.5 volts

through R43 and CR6 to the Q12 gate side of C47.

2.2.6 Approximately 100. on-off cycles of Q11 are re-

quired to charge C48 to the maximum level of
11.5 volts. Therefore, C47 and C48 are essentially
pumped by successive on-off cycles of Q11 and QI12.
The voltage across C48 charges to a voltage equal to the
difference between the supply voltage and the maximum
charge value appearing across C47. At the end of the
tone detection cycle, Q11 turns back on but Q12 is held
cut off by the large negative voltage appearing at its
gate. The charge on C48 is bled off by resistor R49 pro-
viding a delay before C47 can discharge through CRé6
and R49. At the end of a 5 to 9 minute delay, Q12 con-
ducts and grounds the base of Q13. The variation in
delay time is dependent upon the variation in circuit
components, especially R49 and C48.

2.2.7 The value of R5I1 is selected at the factory to
compensate for the different characteristics of
QI12. The characteristic change depends upon the type
number used in the circuit. If R51 is replaced by a
jumper, the maximum voltage across C48 will be ap-
proximately twice the supply voltage, or 16 volts. If R51
is 470 ohms, the maximum voltage across C48 will be
approximately 13 volts. The time delay, however, will
_remain between the 5 and 9 minute range.

2.2.8 Q13 and Q14 form a differential switch, with

Q13 normally conducting (saturated) and Q14

normally cut off. When the output of Q12 goes positive,
Q13 turns off. Due to the differential action of this cir-
cuit, Q14 turns on. This transition is speeded up by the
positive feedback of Q15 and R48 to the base of Q14.
The switching action of this circuit takes place when the
voltage at the drain of Q12 equals the voltage at the base

of Q14.
NOTE
" The Q13 turn-on level may be factory ad-
justed from 4 to 2 V dc by removing R50.

2.2.9 Transistor Q14 controls the action of Q15 that

drives relay K1. Diode CR7 is used for transient
suppression. The relay contact is used for controlling
the power of an associated device.

2.2.10 The power supply and regulator consist of a full-
wave rectifier and a series voltage regulator. C50
and C33B comprise the input filter, while C33A is the

output filter. Emitter follower Q16 absorbs voltage
changes, while diode CRS serves as a reference for con-

trolling the output voltage. R31 is used to bypass any ex- '

cess current around Q16 thus protecting the transistor.
The regulator output is 8.4 V dc and is supplied to the
receiver-decoder portion of this unit. The unregulated
18.4 V dc is supplied to K1, Q13, Q14, and Q15.

2.3 DECODER/TIMER SECTION FOR THE HIGH
ADDRESS SERIES RADIO SWITCHES

2.3.1 The High Address Series Radio Switches operate
on a 2 tone sequential signal. The coded signal
must meet certain parameters:

* Tone B must be present at the decoder for at least
150 ms.

® The output of the 2 tone detectors must coincide for
at least 50 ms but for less than 600 ms (integration
times of the tone detectors provide coincidence of
detection although the tones will not coincide).

e Tone A must persist after the coincidence of detection
for at least 650 ms.

2.3.2  Audio from the discriminator is passed through

a limiter/driver and preserited to 2
‘““Vibrasponder’’ resonant reeds, each tuned for one of
the tones in the sequence.

2.3.3 The ‘“Vibrasponder’’ resonant reeds used are of

the two coil, single tine type. If a tone is applied
to the input coil equal in frequency to that of the
mechanical resonance of the ‘‘Vibrasponder’’ reed, the
reed will vibrate strongly, acting as the electro-
mechanical coupling device between the input and out-
put coils. Therefore, the reed can be considered to be a
very narrow bandpass filter which passes only the
desired tone.

2.3.4 The output of each reed filter is passed through a

buffer/limiter (U201C and U201D) and fed to
the tone detectors (U201A and U201B). The output of
the detector will be brought low when the desired tone is
present. (Integration times of the detectors will cause a
delay in response to tone transmissions; refer to the
Timing Diagram BEPS-28046.)

2.3.5 Refer to the Timing Diagram BEPS-28046. The

outputs of the 2 tone detectors are coupled to the
coincidence gate U203A. When the 2 tone detectors are
low simultaneously, the output of the gate will be forced
high. This action causes C206 (maximum coincidence)
to begin charging. If the coincidence of 2 tones persists
for more than 600 ms, C206 will charge to a value suffi-
cient to present a high input to U203B and inhibit fur-
ther circuit action. When the coincidence ends, C206
will begin discharging and C205 (sequence delay) will be
discharged and begin recharging. While the coincidence
gate output-is low and the charge on C205 is below the
turn-on voltage at the input of U203B, the output of
U203B will be high.
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2.3.6 The sequence delay capacitor (C205), after being
discharged, will provide a low input to U203B
for approximately 550 ms. This low input and the low
input provided by the maximum coincidence capacitor
will cause the output of U203B to remain high for ap-
proximately 550 ms, the sequence delay time. When the
sequence delay capacitor charges to the turn-on voliage
of U203B, the output will return low. This transition is
passed through a capacitor (C207) to provide a negative-
going pulse at the input to U203D (Function Enable).

2.3.7 With a properly coded signal input, the output

of the tone A detector will still be low when the
pulse occurs. These inputs will cause a positive pulse at
the output of U203D. This pulse is coupled to the
counter (U401) and resets it to zero.

2.3.8 The clock (U403) provides a square-wave output

with a cycle time of 4 1/2 minutes. When the
counter is reset, the Q1 output (pin 4) is brought low.
This action enables U402D (clock enable) to pass an in-
verted clock signal to the counter. The Q1 output is also
passed through an inverter (U402C) and coupled to the
relay driver. When the Q1 output is low, the relay driver
is turned on and activates the relay which removes
power from the controlled load.

2.3.9 The counter is negative-edge triggered so the Q1

output will remain low until two negative transi-
tions of the clock input occur. Since the clock is free-
running, the actual time that the load is cut-off will de-
pend upon when the counter reset occurs in relation to
the clock cycle. The random nature of the time-out
period provide a gradual restoration of the controlled
power when many switches are operated on the same
coded signal. This prevents a sudden surge in load de-
mand which would occur if many controlled loads were
to turn on at approximately the same time. (Timer-
waveform combinations A and B show the randomness
of the time-out period).

2.3.10 When the second negative input transition oc-

curs, the Q1 output will go high, disable the
clock input, de-activate the relay, and restore power to
the controlled load. If a second properly coded signal is
received and decoded before the timer times out, the
counter is reset and the load remains cut off. In this
way, by repeated signalling, the load may be cut off for
an extended period of time.

2.3.11 The High Address radio switches also in-

clude a “‘cold-load’’ pickup feature. After a
power interruption, the circuit of C401 and R224 pro-
vides a positive pulse to the reset input of the counter.
This causes the load to be cut off for the time-out period
as with a radio controlled cutoff. This feature provides
a ‘“‘soft’’ restoration of power to the controlled loads
and prevents an excessive demand on power distribution
systems after a power failure.
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2.3.12 The power supply for the radio switch consists’

- of a full-wave rectifier, a zener controlled series
voltage regulator, and an operational amplifier voltage
follower. An unregulated 18 volt source is provided at
the output of the rectifier for the relay. The 8.4 V
regulated source provides power to the receiver section
and most of the decoder section. Vs, also an 8.4 V
regulated source, provides an isolated supply to U203
and Va provides a temperature compensated input to
the tone detectors.” In addition, the operational
amplifier voltage follower (U202B) provides 4.6 volts to
the audio limiter, the ‘“Vibrasponders’’, and to the reed
buffers.

3. INSTALLATION INSTRUCTIONS
3.1 GENERAL

The remote radio switch contains an fm radio
receiver, antenna, control relay, and a power supply.

The remote radio switch has an input power consump-

tion of 8 watts maximum. Since the unit contains an fm
radio receiver operating in the vhf frequency range, and
has a built-in antenna, certain location requirements
must be considered. The remote radio switch should be
mounted as high as possible when installed in a base-

ment location. Subbasement locations should be avoid-

ed unless sufficient receive signal strength is available at
the mounting location to assure reliable operation.

3.2 SPACE REQUIREMENTS
The remote radio switch overall dimensions are

shown in Figure 2. Refer to these dimensions when
selecting an installation location. ’

3.3 LOAD SWITCHING CAPABILITIES

3.3.1 240V AC Models

The C1186B/C, C1241A/B, and C1244A models
are capable of switching 30 ampere loads at 240 V ac; a
maximum of 7200 watts. Some water heaters have a
total wattage rating in excess of 7200 watts. However,
the high wattage heater element alone may have a rating
less than 7200 watts. This element may be individually
controlled by the remote radio switch. Wiring details are
shown in Figure 6.

3.3.2 24V ACModels

The C1240A/B, C1242A/B, and C1243A models
are designed to operate from the 24 V ac thermostat
control power source and control the voltage applied to
the thermostat circuit. These 24 V ac models are used to
control very large air conditioner units, home heating
units, or industrial heaters with separate thermostat cir-
cuits where the primary power rating far exceeds the
7200 watt maximum of the 240 V ac models.




3.4 MOUNTING LOCATION CONSIDERATIONS
3.4.1 Asstated in paragraph 3.1, special consideration
should be given to the mounting location in
below ground installations (basements, subbasements).
If the remote radio switch is mounted outdoors, con-
sider the possibility of damage from lawn mowers,
bicycles, walkways, etc. when choosing the location. If
possible, it is desirable to avoid mounting the radio
switch on the condensing unit of the air conditioner.

3.4.2 When mounting a remote radio switch outdoors,
or indoors in a high moisture environment, use a
rubber gasket (see Figure 3) between the existing junc-
tion box and the mounting flange on the radio switch
unit. A rubber gasket is not supplied but can be
fabricated from the dimensions shown in Figure 2.
Never mount the radio switch unit from the bottom or
sides of a junction box in these environments since
moisture can seep into the unit at the wire entry point
and damage the internal electronic circuitry.

3.5 INSTALLATION PROCEDURE

3.5.1 Mechanical Details

Step 1. Select the mounting location for the remote
radio switch keeping in mind the mounting location
considerations discussed earlier. Refer to Figures 2 and
3 for typical mounting on air conditioners and water
heaters.

Step 2. Prior to mounting the unit, remove the cover
lock screw (see Figure 4) and rotate the cover to obtain

~15/16"
M—1/4"

the.proper orientation of the label holder after the unit
is mounted. Install and tighten the cover lock screw
(from the back side for security reasons) at the proper
location. . :

Step 3. Attach the remote radio switch to the junction
box using a standard 3/4’’-14 conduit connection nut
(see Figure 5). Tighten the nut securely but avoid over-
tightening to prevent thread damage.

Step 4. Secure the mounting tab to the wall or mount-
ing surface using a number 10 round head wood or
metal screw or a 3/16’’ stove bolt and nut, as ap-
plicable.

CAUTION
Be careful not to puncture the water
heater tank or to drill or run a screw into
hidden pipes or conduit during instal-
lation.

3.5.2 Electrical Details

3.5.2.1 Refer to Figure 6 for wiring a 240 V ac remote
radio- switch to a heater or air conditioner

drawing less than 30 amperes, 7200 watts maximum.

3.5.2.2 Refer to Figure 7 for wiring a 240 V ac remote -

radio switch to control a single heater element
of less than 7200 watts in high wattage heater instal-
lations.

3.5.2.3 Refer to Figure 8 for wiring a 24 V ac remote
radio switch in a typical thermostat control cir-
cuit. -

6-1/8"

5/8" |+— MOUNTING TAB

GBEPS—24235—0

7-7718"
s | s 7-1/4”
(]
=
RADIO SWITCH LEAD LENGTH 18"

WIRE GAUGES

3-1/2%+] 3/4-14 _—
2-7/8" THREAD 240VMODELS RED  12GA
AMERICAN STANDARD BLUE 12GA
7 STRAIGHT + 1172 BLACK 14GA
24VMODELS RED  18GA

BLUE
BLACK

18 GA
18 GA

Figure 2. Outline Dimension Details




AIR CONDITIONER
CONDENSING UNIT

HOUSE

OUTSIDE WALL
MOUNTING TAB
MOUNTING \
SCREW

REMOTE —

RADIO

SWITCH

RUBBER GASKET

EXISTING
JUNCTION 80X ——=

1 CONCRETE BASE |

A.. PREFERRED METHOD

TYPICAL AIR CONDITIONER
MOUNTING WITH EXISTING EXTERNAL JUNCTION BOX .

COVER
ROTATION /3

INSTALL COVER
LOCK SCREW
FROM BACK SIDE

ELECTRICAL
240 V SUPPLY ACCESS

PLATE

HOT WATER HEATER

OBEPS-24733-8

AIR CONDITIONER

CONDENSING UNIT OUTSIDE
HOUSE WALL

MOUNTING

SCREW
REMOTE
RADIO SWITCH

I
3/4"-14 NUT
POWER WIRES

3/4" x 90° SWIVEL ELBOW

SIMILAR PART MANUFACTURED BY
{LCON MANUFACTURING CORP.
3268 N. CALIFORNIA AVENUE
CHICAGO, ILL. 60618

PART NO. S90—RB3

240 V SERVICE

> CONCRETE BASE I

B. ALTERNATE METHOD
TYPICAL AIR CONDITIONER MOUNTING DIRECTLY ON OUTSIDE UNIT.

ALl

Figure 3. Typical Air Conditioner Installations

MOUNTING TAB
NOT USED

REMOTE RADIO SWITCH

ROTATE COVER TO OBTAIN
PROPER ORIENTATION OF
THE LABEL

PUNCH ELECTRICAL
ACCESS PLATE WITH
1-1/16" HOLE

ELECTRICAL
ACCESS PLATE

3/4-14 CONDUIT CONNECTION NUT

ROUTE WIRES THROUGH ELECTRICAL
ACCESS PLATE AND ATTACH PLATE

TO THE REMOTE RADIO SWITCH USING
THE 3/4—14 NUT. AFTER WIRING IS
COMPLETED, REINSTALL ACCESS PLATE
WITH REMOTE RADIO SWITCH MOUNTED
ON IT TO THE TOP OF THE HEATER USING
THE SCREWS SUPPLIED WITH THE HEATER.

A, TYPICAL TOP OF WATER

HEATER MOUNTING

GAEPS—24430-0

QAEPS—24424-A
MOUNTING
TAB
MOUNTING
SCREW
REMOTE
RADIO .
SWITCH -
WALL MOUNTED

EXISTING JUNCTION BOXOR
BREAKER PANEL —

WATER HEATER

B. TYPICAL WALL MOUNTED JUNCTION BOX
OR BREAKER PANEL MOUNTING

GAEPS—24234-0

Figure 4. Typical Hot Water Heater Installations




MOUNTING SCREW MOUNTING
. TAB .
COVER
ROTATION
. COVER LOCK COVER LOCK
’ 3/4-14 THREADED THREADED 3/4 —14
COVER nor Busne SCREW POSITION BUSIING . NUT | SCREW POSITION
ROTATION ] )
LABEL HOLDER \ COVER
MOUNTING POSITION FOR L3414 ROTATION
SCREW PROPER ANTENNA NUT . MOUNTING
POWER ORIENTATION POWER
}‘—— WIRES \TH READED WIRES | SCREW
= BUSHING
MOUNTING I MOUNTING
TAB ) | TAB
COVER LOCK EXISTING POWER EXISTING EXISTING .
LABEL HOLDER SCREW POSITION JUNCTION WIRES JUNCTION JUNCTION . LABEL HOLDER
POSITION FOR PROPER BOX 80X 80X POSITION FOR PROPER
ANTENNA ORIENTATION ANTENNA ORIENTATION
LEFT SIDE MOUNTING TOP MOUNTING RIGHT SIDE MOUNTING
»
CAUTION GBEPS-24232-8

FOR OUTDOOR INSTALLATIONS;
1 USE TOP MOUNTING ONLY

Figure 5. Remote Radio Switch to Junction Box Mounting Details

TYPICAL WATER HEATER
: o RADIO SWITCR THERMOSTAT . ’ :
S —ty .

’ )

| |
1
. RED RADIO . . . :
CONTROL . |
CIRCUIT WSt Low . |

240VAC Xt HEAT

ELEMENT ELEMENT ‘

LINE RELA 4500W 1200w 4
sLK

GAEPS -24236-A

Figure 6. Standard 240 V ac Installation Wiring

TYPICAL HIGH WATTAGE
WATER HEATER

RADIO SWITCH
I THERMO -
240 VAC RED STAT
LINE RADIO
CONTROL
CIRCUIT Low
a AT
ELEMENT ELEMENT]
RELA 7200W 2KwW
BLK |MAXIMUM
>y -

GAEPS -24237-8

Figuré 7. Typical 240 V ac High Wattage Heater Single
Element Control, Installation Wiring




a. Part No. 66A824842 a. Adjusting tuning coil slugs L1
RADIO 5*”&?1 B CONTROLLED through L8 and potentiometer R30.
CONTROL 1 P DEVICE
TRANSFORMER [ b. Part No. 66A83395A01 b. Adjusting transformer slugs T1,
RED oIS RELAY T2, and T3.
3" CONTR. jj c. PartNo.66-847036  c. Coarseadjustment of
coil slug L11.
GAEPS -24238-8 d. Part No. 66-83255C01 d. Fineadjustment of
coil slug L11.
“Vibrasponder'' resonant 2 tuned to the same frequency (re-
reeds (High Address quired to test High Address Series
Series Only) decoders)
s KLN6536AF
Figure8. 24V ac Thermostat KLN6536AG
Control Circuit Installation Wiring KLN6536AH
4.2 DISASSEMBLY PROCEDURE
4. MAINTENANCE
4.2.1 Removal of Housing Front Cover
NOTE St Bt ot - S Sdit iR
The ngh Address Series radio swncl}es Step 1. Be certain that no power is applied to the
contain l'o_glc components (CMOS) which remote radio switch.
are sensitive to static discharge. Follow
approved handling procedures. Step 2. Remove cover locking screw.
4.1 TEST EQUIPMENT Step 3. Rotate the housing cover about 45°until the

cover slots are in line with the rear housing tabs. See

The following TEST EQUIPMENT chart lists the Figure 2.

equipment required for alignment and testing of the
radio remote switch. The listed items or their

. Step 4. Slide the cover forward about 5 inches and
equivalents may be used.

remove,
Chart 1. Test Equipment HOUSING FRONT COVER
ITEM APPLICATION
Motorola Transistorized DC measurements
DC Multimeter
SLOTS

Motorola Transistorized AC Signal measurements i
AC Voltmeter
Motorola S1320A FM Injects carrier frequency signal for
Signal Generator alignment, sensitivity

measurements, and stage

measurements

Motorola S1056-9B Por- Injects 455 kHz signal for alignment
table Test Set with 455 kHz  and testing of 455 kHz I-F, limiter,
crystal or 455 kHz crystal-  and discriminator stages

controlled oscillator

Motorola S1333A Universal Generates tones for testing of tone

BLUE _LEAD

Tone Generator circuits, the decoder section, and for
sensitivity measurements
Frequency Counter Tune oscillator

(15 MHz Capability)

Oscilloscope (a dual-trace

oscilloscope is necessary to  Observing waveforms in timing
properly service the High circuits

Address series radio swit-

ches)

Spectrum Analyzer or Tune the 10th harmonic trap
tunable receiver

(154.00875 MHz for

154.46375 MHz models, FAEED-25573-A
139.195 MHz for
139.650MHz)

Motorola Tuning Tools;

they consist of the . )
following: Figure9. Housing and Board Removal

RED LEAD

TABS

BLACK LEAD

BOARD HANGER HOUSING REAR COVER




“VMIBRASPONDER"
RESONANT REEDS

FLEXIBLE
CONNECTING
RIBBON

BOARD SPACERS

4.2.2 Removal of Printed Circuit Board
(Refer to Figure 9)

Step 1. Carefully remove the red, blue, and black
leads from the board by gripping each quick-connect
terminal with a gentle back and forth motion.

CAUTION
Be careful not to damage the relay. It is
adjusted with precision and can un-
noticeably be damaged.

Step 2. Release the board hanger by gently spreading
it away from the circuitry side of the board with a
screwdriver and at the same time lifting out the board.

Step 3. (High Address Series Only) Refer to Figure 10.
Separate the extension board from the main board by
gently pulling them apart until the board spacers are
free of the main board. Take care not to damage the
flexible connecting ribbon.

4.3 SERVICING PROCEDURE

When the radio switch requires service, use the
following procedure to localize the fault.

Step 1. Make certain that the radio switch receives
sufficient rf signal strength with proper modulation.

EXTENSION BOARD

SWITCHED OUTPUT

BLE) 1 200R 240 v AC
y | inpUT

(RED]

j!:.L

FAERS- 2270 -0
[0

Step 2. Depending upon the model, check for an input
voltage of 24 or 240 V ac +20% between the RED and
BLACK leads on the radio switch.

Step 3. Perform the power supply tests described in
paragraph 4.4,

Step 4. Perform the receiver section tests described in
paragraph 4.6.

Step 5. Confirm the function of the decoder section as
discussed in paragraphs 4.7 and 4.8.

4.4 POWER SUPPLY TESTING
(Refer to the schematic diagram EEPS-28223 cir-
cuit board details EEPS-28281 or PEPS-14927,
and Figure 11)

Step 1. Apply 24 or 240 V ac to the power input ter-
minals depending upon the model.

Step 2. The following voltage levels should be
measured:

STANDARD SERIES MODELS
Input - 24 or 240 V ac +20%
Test Point J -7.6-9.4 Vdc

18 V Source 13-22 Vdc




HIGH ADDRESS SERIES MODELS

Input- 24 or 240 V ac +£20%

Test Point Nominal Value
X 17.6* Vdc
Y 8.4Vdc
z _4.6Vdc
VA (at22°C) 4.6 Vdc

* Taken with relay closed.

4.5 RECEIVER SECTION ALIGNMENT
(Refer to Figure 11, the attached schematic
diagram EEPS-28042 and Circuit ‘Board Details
EEPS-28281 or PEPS-14927.)

4.5.1 Pre-Alignment Procedure

NOTE -
Make all alignments from plating side of
board.
Step 1. Turn slugs L1 through L8 fully

counterclockwise so they are closest to the board.

Step 2. Turn slugs T1 and T2 fully clockwise so they
are at top of the cans and back off 10 turns.

Step 3.

Turn slug T3 fully clockwise to the top of the
can. :

Step 4. Turn slug L11 fully counterclockwise and ad-
just to 12 turns toward the top of the can with the metal
tip tool 66-847036. :

4.5.2 Alignment Procedure

Step 1. Apply 24 or 240 V ac to the power input ter-
minals.

Step 2. Monitor test point A with an ac voltmeter
through a shielded I foot cable terminated with a 10k,
1/4 W resistor. The resistor and shield should have
short leads and be soldered directly to the board.

Step 3. Apply a 455 kHz signal to test point B
through a 2 pF capacitor. Tune T1 clockwise for a peak
reading on the ac voltmeter. (T1 will display 2 peaks and
must be tuned to the peak where the slug is closest to the
board.)
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: NOTE
Throughout the tuning procedure, the in-
put signal level should be adjusted to keep
the monitor at point A at least 10 dB
above the quiescent noise level and near
-30 dBm.

Step 4. Tune transformer T2 for a peak reading on the
monitor at point A . This transformer also has 2 peaks
and must be tuned to the peak where the slug is closest
to the board.

Step 5. Monitor test point C with a dc voltmeter on
the 3 V dc scale.

Step 6. Turn the slug on T3 counter clockwise until
the reading at test point C goes through a peak to O V
dc, +.05 V dc.

Step 7.
B.

Remove the 455 kHz signal from test point

Step 8. Monitor test point B with a frequency
counter through a 0.1 uF capacitor.

Step 9. Tune L8 until the frequency counter reads the
oscillator frequency +5 Hz. The oscillator frequency is
stamped on the top of the oscillator crystal can.

Step 10. Remove the frequency counter and connec-
tions from test point B .

Step 11. Apply a signal of the oscillator frequency to
test point D through a 50 ohm rf cable. This cable must
have a maximum of 3/8”’ leads and be soldered directly
to the board.

Step 12. Tune L1, L2, L3, L7, and L6, in that order,
for a peak reading at point A .

Step 13. Tune L4 and LS, in that order, through a dip
to the first peak reading at test point A .

Step 14. Connect the cable from point D to a spec-
trum analyzer, Monitor the 10th harmonic of the
oscillator. The harmonic is defined by the equation--
Harmonic = Carrier Frequency - 455 kHz.

Step 15. Turn L11 counter clockwise for a minimum
reading of the 10th harmonic.

Step 16. Disconnect the equipment of Step 13 and
reconnect the signal generator as in Step 10.

Step 17. Retune L1, L2, and L3, in that order for a
peak reading at test point A .

Step 18. Remove the ac voltmeter from the circuit but
leave the signal generator attached to make the tests
described in paragraph 4.6.




HIGH ADDRESS SERIES

4.6V REGULATED
TEMPERATURE  SUEPLY

COMPENSATED
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Figure 11. Alignment and Test Point Locations
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4.6 RECEIVER SECTION MEASUREMENTS

When properly aligned, the following signal levels
should be measured with an rf millivolt meter and a high
impedence probe.

With an input of 300 mV to test point D at the carrier
frequency (unmodulated):

Base of Q1 +7dBm
Base of Q2 +10dBm
Collector of Q2 +23dBm

With an input of 30 uV to test point D at the carrier
frequency (unmodulated):

Base of Q4 -41 dBm
Base of Q5 -4 dBm
Base of Q6 +16dBm
Base of Q7 +17 dBm

‘With an input of 30 uV to test point D at the carrier
frequency (modulated +2 kHz):

Output of the at least 380 mV FMS
discriminator (test point  (audio, taken with ac
C) voltmeter)

NOTE

All of the above measurments are
nominal and may vary +4 dB

4.7 STANDARD SERIES DECODER SERVICING

When the receiver section has been properly align-
ed, the following procedure may be performed. Refer to
the attached schematic diagram EEPS-28223 Figure 11,
and to circuit board detail PEPS-28281.

Step 1. Apply a signal of the carrier frequency,
modulated + 2 kHz with the reed frequency to test point
D . Connect the signal generator as described in the
receiver alignment procedure (Step 11).

Step 2. Note the audio signal at test point E as
measured with an ac voltmeter. This level must be
greater than 380 mV.

Step 3. Decrease the modulation level until the
reading at point E is 8 dB less than that noted in Step
2.

Step 4. Monitor test point F with a dc voltmeter on a
10 volt or lower scale.
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Step 5. Adjust the potentiometer R30 until the
voltmeter at point F reads more than 1.0 volt.
Decrease the modulation level further, the meter at
point F should read less than 1.0 V dc.

Step 6. Test the signaling sensitivity of the unit by
measuring the minimum signal level to point D re-
quired to energize the relay. This signal must be at the
operating frequency of the unit and be modulated
+2 kHz at the operating frequency of the
““Vibrasponder”’ reed. The relay should be energized by
a signal of 1 uV for 440 mS. The relay will remain
energized for 5-9 minutes once actuated. (The timer may
be reset by shorting test point K to ground with a 10k
resistor).

4.8 HIGH ADDRESS SERIES DECODER
SERVICING

When the receiver section has been properly align-
ed, the following procedure may be performed for the
high address series decoder. Refer to the attached
schematic diagram EEPS-28223, circuit board detail
EEPS-28281, the timing“diagram BEPS-28046, and
Figure 11. There are no adjustments to be made in the
High Address decoder section; this procedure is provid-
ed to verify proper operation and to localize faults oc-
curing in the decoder section.

Step 1. Insert two ““Vibrasponder’’ reeds of the same
frequency into the reed sockets on the unit.

Step 2. Monitor the detector outputs (test points J
and K .) with a dual-trace oscilloscope. Since a smgle
tone is used, the detector outputs will not be shifted in
relation to each other as shown in the timing diagram.

Step 3. Apply a signal at the operating (carrier) fre-
quency at a level of 1 uV to test point D as described in
the receiver alignment instructions (Step 11).

Step 4. Modulate the input signal +2 kHz with bursts
of audio tone corresponding to the reed frequency. Note
the detector integration time (transition from a high
output level to low), this time is nominally 160 ms.

Step 5. Move the oscilloscope inputs to the output of
the coincidence gate (test point L ) and to the output of
the sequence delay gate (test point M ).

Step 6. Apply tone bursts as in Step 4. (Allow 20

seconds between bursts.) Monitor the output of the se-
quence delay gate and adjust the duration of the bursts
to the point where the output just pulses to high level
and back to low. The duration of the output wave ( Test
Point L) under these conditions is the maximum coin-
cidence time (nominally 650 ms).

Step 7. Readjust the duration of the pulses to the
point where the output pulse of the coincidence gate
(point L ) has a duration of 200 ms.




Step 8. Note the delay between the fall of point L
and the fall of point M . This time is the sequence delay
time (nominally 560 ms).

Step 9. Disconnect the oscilloscope and measure the

frequency at test point O . This reading is nominally
250 Hz.

Step 10. Add a 1k resistor in parallel with R408 (180k)..
Measure the frequency at test point O. This value is

nominally 29 kHz. This resistor should not be in place
during the receiver alignment or decoder testing pro-
cedures.

Step 11. Measure the period of the wave at point P.
This value is nominally 2.2 seconds.

Step 12. Verify the operation of the timer by monitor-
ing test points P and Q simultaneously with the
oscilloscope. Apply a tone burst of the duration derived

in Step 7. The waveform at test point Q should go high
level and remain for 2 rising edges of the wave at point
P.

Step 13. Verify the operation of the cold-load reset
feature by interrupting the input power for 5§ seconds.
Check that the relay activates when the power is
restored.

Step 14. Replace the original reeds in the unit and
verify proper operation by applying the 2 tone sequen-
tial code (Tone B - Tone A) for the unit. The tone coded
signal must modulate the carrier +2 kHz and consist of
a 200 ms burst of tone B followed immediately by
800 ms of tone A. Observe the waveforms and relations
shown in the timing diagram BEPS-28046.

Step 15. Remove the test equipment and the added
resistor.

(Page 14 is blank) | 13




STANDARD SERIES MECHANICAL PARTS

MECHANICAL PARTS LIST
Circuit Board PL-2868-C

REFERENCE MOTOROLA

DESCRIPTION

or29-82241F01

14-82130F01
26-82132F01
42-82065F01
9-82063F01

O 0~ o

SYMBOL PART NO.

1 1-80761B95 COIL SHIELD (8 used)

2 30-82129F01 ANTENNA

3 1-80762B01 OSC. SHIELD, top

4 1-80762B02 OSC. SHIELD, bottom

5 29-82114M01 POWER LUG(female)Later

Models

POWER LUG(male) Earlier
Models

TEFLON INSULATOR

IF SHIELD

REED RETAINER

REED SOCKET

HIGH ADDRESS SERIES MECHANICAL PARTS

FAEPS—28280-0
(L493CH

PL-6466-O
REFERENCE  MOTOROLA
SYMBOL PART NO. D ISCRIPTION
1 30-82129F01 internal antennt
2 01-80762B01 oscillator shield {top)
3 01-80762B02 oscillator shield {bottom)
4 01-80761B95 coil
5 26-82132F01 i-f shields
6 09-82063F01 reed sockets
7 30-82906L06 flexible ribbon connector
8 29-82114M01 power lug
9 07-83030M01 board spacers
10 42-82065F01 reed retainers

HIGH ADDRESS SERIES TIMING DIAGRAM

DECODER SECTION
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oy

' I
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- | +

| | l

| |
|
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TONE A" DETECTOR DR THRESHOLD [NOTE2 __——
| [ I |
® U203A | e 630 MS MIN »
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Remote Radio Switch
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Remote Radio Switch
Receiver Section
Schematic Diagram

Motorola No. EEPS-28042-0O
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16

¥ | DECODER SECTION









parts list

CRD6070A Remote Radio Switch, NC (154.4 MHz 24 V AC) ! -
CRDG080A Remote Radio Switch, NC (154.4 MHz 240 V AC) PL-6455-0
‘ REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. ) DESCRIPTION SYMBOL PART NO. DESCRIPTION
capacitor, fixed: pF + 10%; 500 V; R219 6124022 1meg
unless otherwise stated R220 6-124B14 470Kk + 5%
[} } 21D82115F03 8 +5%; NPO R221 6124812 390k +5%
C2,4,37 21D82075F01 0.51; NPO R222,223 6-124B08 270k +5%
C3, 16, 36, 38 21D82115F04 11; NPO R224 6-124C89 T 47K
cs 21D82115F09  10; NPO R226, 227 6-124C37 a3p .
cs, 18 21DB2073F05  270; X5F » R301 6-124C41 470
c7,31 21DB2073F02 005 uF; X5R R302 6-125C49 1k: 112W .
C8,19,20,21, 21D82073F01  BOO; X5R R303 £-10621C91 10K £ 1%: 1/8W
22,24,25,42 R304 sk
co 21082115F07 10.5 +0.25; NPO' ' o
C10,13 21D82115F05 43 £5%; NPO ivoss poberip-e A
c1 21D82115F01 2 £0.25;NPO _ R07 . @124C49 1K ’
c12 21D82115F08 8.5 +0.25; NFO R405 6124081 22
C14,15,26,27 8-82331F01 0.1uF +20%; . R407 8124812 300Kk £5%
C28,29,30 ' 21D82069FO3 1600 + 10%; 100V R408 6124804 180K 2 5%
C35 21D82115F02 3 +0.25 uuF; NPO
Cc39 21-82989E20 8.5; NPO
g transformer, i-f:
Sﬁ' 4 g}gg’]’gﬁgg ﬁ; 200V T 24D82040F01 input; sealed; coded blue
G51 21.863486 5 N150 T2 24D82040F02 output; sealed; coded red
g » T3 24D82124F01 disc; coded yellow
c201 21-82372C04 .05 uF +80-20%; 25V :
C203, 204 8-84637L34 .33uF; 100V
g ' transformer, power:
C205,206 2382783816  22uF; 15V : T201 25C84712F01  pri; BLK, BLK (240 V);
c207 2182372C04 .05 +80-20%; 25V sec,terminals 3.5
C208, 208 2382783816  22uF;15V or25C8352L01  pri; terminals 1,224 V);
€210, 211 21-859044 300 +56% sec: terminals 3. 4
C301 21-82073F01 800 ’ ’
C302 23-82039F02 2-section .
C302A 400 uF +150-10%; 35V U201 51-84621K21 x‘m&%ﬂm (soenote
C3028 400 uF +150-10%; 15V U202 51-84621K71 type MC1458
G303 21-82073F01 800 U203 51-84887K09  type CD4001B
C401 21-82372C04 .05 uF +80-20%; 25V U401 51.84887K08 type MCA5208
G406 882005601 - .01uFS0V U402 51-84887K09 type CDA001B
diode: (see note) R ) U403 51-84887K83 type MC14541B
CR1,2 48-82126F01 germanium crystal:
CR201thru209 48:83654H01 silicon Y1 ASD 15, 40087 MHz
CR301 48-82128F01 Zener, 8.1V : i =
22302 thru 305 48-82466H13 siticon resonator, ceramic: -
306 HO1 silicon : 1 0 ke: > . '
. CR401 oeeon1a siitoon vz 4683192003 4613 & 1.0 kc; res. 20 ohms;
relay, ally c " Y3 48-83192C07 458.3 + 1.0 kc; res. 20 ohms; coded red
Kt 80-84731F01 spst, coil resist. 100 ohms +10% @25 °C . note: For optimum performance, diodes, transistors, and integrated clrcults must
be ordered by Motorola part numbers. .
coll, rf: ,
L3 24082001F01 2-1/2 turns,coded grn : ’
12,6,7 24082001F02 2-1/2 turns; coded brn
L4,5 24D82046F01 warp, 15 turns; coded wht
or 24D82046F03  warp, 15 turns coded wht
L8 24DB2046F02 warp, 20 turns; coded red '
or 24DB3046F04  warp, 20 turns; coded red
LS 24DB2047FO01 choke; 10 uH e . CHNB042A Housing Kit
10 24C82215F01 choke; 100 uH - CHNB043A Housing Kit PL-8456-O
L1 24-84755A10 warp, 5 turns; coded vio REFERENCE __MOTOROLA
transistor: (see niote) SYMBOL - . PARTNO. DESCRIPTION
QL2 48-869453 NPN; type M9453, 3-120430 SCREW, tapping: 6-20 x 1/2"
Q3 48869494 NPN; type M9494, . 4.82443F01 WASHER, ‘C’
Q4,5,6,7 " 48869570 NPN; type M9570, 7-82072F01 BRACKET, housing hanger
Q201 48-869706 NPN; type M9706 30-84735F09 CABLE, power (C1243A)
© Q301 48-869642 NPN; type M9642 30-84735F07 CABLE, power (C1244A)
» 32-82256F01 GASKET
resistors, fixed: + 10%; 1/4 W; 42-82066F01 CLIP, board support
unless otherwise statod 42-82214F01 CLIP, push-on
R1,6,9 6-124C35 270 oV
R2,7 6-124C77 15k
R3,8,29 6-124C65 4.7k
R4,9, 21 6-124C51 1.2k
‘RS, 22,23 6-124C41 470 .
R11, 14,17 6-124D02 150k . :
R12, 15,18 6-124C57 2.2k CLNG6392A Hardware Kit PL-6457-0
R20 6-124C63 3.9k REFERENCE MOTOROLA
R24,25 6-124C83 27k SYMBOL PART NO: DESCRIPTION
irid e areet oty . 7-53030M01 BRACKET, clrcult board support
R201 6.124087 30K 42-82065F01 CLIP, reed retainer
R202 6-124A87 3% +5%
R203 6-124A97 100k + 5%
R205 206 68-124A49 10k +5%
R208 6-124B22 1meg +5%
) R211 6-124A69 s D?.Bk +5%
R212 6-124802 ":H60k +5%
R213, 214 8-124A73 10k +5% KLNG6536A Filter Roed Kit PL84560
E R215 6-124B22 1meg +5% REFERENCE MOTOROLA
R217 6-124A69 6.8k 5% SYMBOL 'PART-NO. DESCRIPTION
R218 6-124B02 150k +5% FL201,202 Mot
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