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INTRCDUCTION

Welcome to the Radius mobile {amily! Your choice of a Radius mohile means you
have selected \he highest of standards in design, quality, and performance. This
manual is designed 1o acquaint you with alf the fealures, care, and installation of
the Radius mobile to better serve all your communication needs.

RADIUS MOBILE FEATURES

Tihe following features are standard in all modals:
* Synthesized, Wide-Band Operation

Multipte Coded Sqguelch (Private Line and Digital Private Ling) Capability

Fizld Programming Capability

Mil Spec 810 C and D Performance far Sheck and Vibration

Radius High Performance Compact Microphane with Hardware

Mon-Locking Trunnion with Hardware

10 Ft. Power Cable

12 ¥ DC Negative Ground

3 Watt Internal Speaker

Rotary Valume Control

Teme-Out-Timer

Cn-Heok Monitor Capability

Mint-UHF Antenna Connector

Operater's Card and Owner's Manual
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TIME-OUT TIMER

All models have a Time-out Timer (TOT) that wift terminate your transmission if
you hold the PTT button dowr for 30 seconds. To warn the user, an aler! tonge wifl
sound from lhe speaker about 4 seconds betore the fransmission is cut. The Time-
out Timer can be disabled or changed in duration. See section an Fisld Progeam-
ming for details.

RADIO SELF-CHECK

Every time the radio is turned on, it performs a functional sefi-check and, if neces-
sary, witl sound a 5 second warning tone instead of the chirp tone normally heard
at power-up. This is an indication that the radio is no longer operating at the exact
parameters sel in lhe factory or field and should be serviced immediately.

LOWBAND EXTENDER

Lowband radios include an Extender circuit whose function is to blank oul inter-
fering noise pulses commaonly found inthe Lowbandg frequency range. This is also
known as a Noise Blanker. The Extender is always enabled when the radio is turned
on. It can be disahled with an extended hold {4 seconds, 3 chirps} of the Monitor
button. The channe! display with indicate the Extemder is disabled with a
dash [-). To enable the Extender function again, nrass the Monitor button as before
{4 seconds, 3 chirps).
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To turn the radle on

Turn the OMYOFF VOLUME knob to the right until it clicks. A tone will be heard.
Only those LEDS indicating the last stalus of the radio will lighl.

To recelve

Sat the volume by terning the ONIOFF VOLUME knob clockwise. One half tum
equals aboul 50% audio outpurt.

Select the channel by pressing the CHANNEL button. Each press of the bution

wilf allow you 1o jump between charnels. Release the key when you reach Lhe

gesired channel. When in the receive mode, the CHANMNEL INEHCATOR LED will
e greern.

If you wish 1o monitor a channsl, press the MONITOR bulton. You may also enter
the monitor mode by 1aking the microphone off the hook. When in the monitor
mode, the amber MONITOR INDICATOR LED will light steadily.

To unsquelch the radie, press ihe MONITOR bution for 2 seconds. This unmutes
the speaker. Adjust the volume by using the ON{OFF VOLUME knob.

To I:ea\re the unsquelched mode, press the MONITOR button. This will return the
radio to the coded squelch (PUOPL) mode. To return to the monitor mode, press
lhe MONITOR button again.

When you press a butlon to change modes or channels, you will hear a short beep
tone.

To transmit

The amber BUSY INBICATOR will fiash if there is another carrier on 1he channel,
Co not transmit if anyone else is using the channel. If the channel is clear, press
the PTT {push lo talk) button on the side of the microphone. The CHANNEL INDI-
CATOR LED will turn red to indicate that you are “on the air", |t witi remain red
untif the PTT button is released.

Hq!d the microphone about two inches from your mouth and speak al a normal
voice level. DO NOT SHOUT. It will not make your transmission clearer.

Operating Instructions
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To turn the radio on

Turn the ONIFF VOLUME knob to the right unlil it clicks. A tone will be heard.
Only those LEDS indicating the iast stalus of the radio will light.

To receive

Sst ihe volume by turning the QMNOFF VOLUME knob clockwise. One half turn
equals about 50% oulput.

Selectihe channe! by pressing either the CHAMNEL UP or CHANNEL DOWN but-
ton. The channe! number will be displayed. An extended hold of sither button will
allow you to seroll through all active channels in ascending and descending order

If you wish to monitor a channel, press the MONITOR button to disable coded
squeleh. You may also enable the monitor function by taking the microphone off
the hook. When in the monitor mode, the amber MONITOR INDICATOR LED will
light steadiby.

Tor unsquelch the radio, press the MONITOR button for 2 seconds. This unmutes
the speaker. Adjust the volume by using the OMNIOFF YOLUME knob.

To [eave the unsquelched mode, press the MONITOR button. This will relurn the
radio o coded squelch operation. To relurn to the manidor mode, press the MONI-
TOR budtan again.

When you press a bulton 1o change status, you will hear a short chirp tone,

NOTE: Lowband Radios include an EXTENDER circuit whose function is to blank
oLt interfering noise pulses commonly found in Lowband. The EXTENDER
is always enabled when Lhe radio is turned on. It can be disabled {or
enabled again) wilh an extended hold {4 seconds, 3 chirps) of the
MONITOR button.

To transmit

The red TRANSMIT/BUSY INDICATOR will flash if there is another carrier on the
channel. Do not transmit if anyone glse is using the channel, If the channel is clear,
press the FTT (push 1o talk) button on the side of the microphone. The TRANS-
MITIBUSY INDICATOR will ght steadily to indicate that you are “'on the air' it
will remain lit until the PTT button is released.
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Operating Instructions
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To turn the radio on

Turn the ON/OFF YOLUME knob to Lhe right until it clicks. A tone will be heard.
Only those LEDS indicating the last status of Ihe radio wilt light.

To receive

Set the volume by lurning the ON/OFF VOLUME knob clockwise. One haf tuen
equals about 5006 output,

Select the channel by pressing either the CHANNEL UP or CHANNEL DOWHN but-
ton. The channel number will be displayed. An sxtended hold of sither button will
altow you to seroll through all active channels in ascending and descending order.

IF you wish to monitor a ehannel, press the MONITOR button to disable coded
squelch. You may also enable tha monitor function by taking the microphone off
the hook. When in the monitor mode, the amber MONITOR INDICATOR LED will
light steadily.

To unsqueich the radio, press the MONITOR button for 2 seconds. This unmutes
the speaker. Adjust the volume by using the ON/QFF VOLUME knob.

To leave the unsquelched mode, press the MONITOR button. This will return the
radio to coded squelch operalian. To refurn to the manitor maode, press the MONI-
TOR button again.

When you press a bullon 1o change status, you will hear a short chirg tone,

NOTE: Lowband Radios include an EXTEMDER circui whose function |s to btank
out interfering noise putsas commonly found in Lowband. The EXTENDER
is afways enabled when the radio is turned on. L can be disabled {or ena-

bled again) with an extended hold {4 seconds, 3 chirps) of the MONITOR
button.

To transmit

The red TRANSMIT/BUSY IMDICATOR will flash if there is another carrier on the
channel. Do not transmil if anyone else is using the channel, If the channel is clear,
press the PTT [push to talk] button on the side of Ihe microphone. The TRANS-
MITYBUSY INDICATOR will Hight steadily to indicate that you are "on the air'’ It
will remain lit untif the PTT buttan is released.
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M218 CHANNEL SCAN

If your Radius mebile is the M218 modsal, the radio includes Channel Scan monitor-
ing. The radio may come with pre-programmed scan lists dedicated to every active
channel {channel-slaved). The user selects a particuiar channet and turns on scan,
choosing either "scan'” or “priority scan’

The radic user can alse program one unigue user programmable scan dist from
the front panel of the radio which is retained in memaory until changed or de'eted
by the user. To access Lhis lst, choose either “'wser scan™ or “griority user scan'’

Both types of scan aparate in either non-priority or pricrity modes. Non-priority
scan means that every channel on the scan list is monitored equally. Howaver,
wilh priorify scan, certain channefs have "priarity™ over othess and are checked
maore frequently, If you are scanning with priority, the radio will continually check
for aclivity on your priority channels aven when you are lislening to a message
cn another channel and there may be short gaps in the audio. The radic will con-
tinue to check Priority One even while receiving a cali on Priority Twa.

With pre-programmed scan the channe! you have salected is always the Friority
Une channel. The Priority Two ehannel is pre-programmed and is the same for
every scan list. With user programmezble scan, the priority channels are dasig-
nated by the operator,

CHANNEL SCAN OPERATION

To turn scan on or off, press the SCAN button. However, the radio will only scan
when on-hgok. The channel disptay wifl blank anrd a green horizontal segment{s)
will light to indicate which type of scan is functional. Far your convenience, the
disptay wall indicate the most recently selected scan status.

Use the SELECT botton to advance Lthrough the scan types:

scan USEr Scan pricrity user scan priceity scan
Pri Pri P —  Pri
Usr — LS - Lsr Usr

— Scan -  Scan —  Secan —  Scan

NOTE: The lirst and last displays apply to the pre-programmed (channel-slaved}
scan lists and will be the only ones operational entil the operater pre-
grams a user scan sl into the radip.

When an active channel with the correct signalling code is detected, the channel
number will be displayed and you will hear the call. {f you have pressed the MON-
HOR button, the scan wilt disregard sguefch codes and scan for all activity on
each channef in the scan list.

H you afe in the sean mode when the power is turned off, the radio will retean 1o
the scan mode when powered up again. To leave scan, press the SCAN bulton,



To respond to scanned channel activity, lift the microphone off-hook. The radio
will suspend scanning and return to the channe! displayed before entering scan.
IF you wish 1o respond to a transmission an ancther channel, you must use Lhe
UP/DOWN bettons to reach thal channel. To resume scanning replace the micro-
phone an-hook.

In priority scan, the green priority LED will ftash to indicate activity on Priority
One and light steady for Priority Two.

PRE-PROGRAMMED SCAN

Each active channe! in the radio can have a pre-programmed scan list dedicated
to it. Through the use of Radius Service Software and a compuier at a service
fecation, ary combination of sequential frequencies may be programmed into each
active Kst. " ’

Prionity One is always assigned to \he selected channel. Priority Two can be desig-
nated by the servicer or defeted altogether. Howevar, the radio can only have one
designated Priority Two channal. Therefors, Priority Two must be the same chan-
nel in each scan kst. For example, i channel 3 has been programmed as the sec-
cnd priority in a scan fist, channet 3 will be the second pricrity channel in the
remaining active scan fists,

The Radius M216 mobile scans at a rate of approximately 250 miliseconds per
channel. Therefors, scanning more than eight frequencies is nol recommended.

USER PROGRAMMABLE SCAN

A single user sean list {one per radio) can be programmed from the front panel
by the operater and will be relained in memory until changed or deleted. This is
separale from the scan fists pre-programmed to gach active channef.

To create or modify the User Scan List, hold the SCAN button down for 2 sec-
onds untld you hear a secand chirp tone. The channel number will Hash. Add or
delete this channel from the list by pressing the SELECT bution.

A vertical segment in the upper left corner of the display | ! | Pri
will light ko indicate Lhat the {lashing channel has been ad- —" Erer
ded 10 lhe user scan list. It will disappear when lhe chan- ! Sean

nel is deleted.

To complete the user list, push the UPDOWN bultons unti you reach the desired
channel. Use the SELECT button to add or delete.

To select pricrities for the user list, go o the desired channel and hold the
SELECT bulton down for two seconds. The priority EED will llash to indicate that
the displayed channe! is designated as the Priority One channel. Repeat the
process to selact a Priority Two channel, if desired, which will be indicated by a
steady light on the PRIORITY LED.

t's important 1o note that the Priority One chaanel is programmed first followed
by the Priority Tiwo Channel. To set different pricrities, deleting either one will de-
late both prigrity channels at the same time. Then reset either or both priority chan-
nels as described above.

NUISANCE CHANNEL DELETE

Each of the Radius M216 mobile's scan types feature Nuisance Channel Belete.
if a channelin a scan sequence is &t times in heavy use by another operator causing
the radio to be continually manitering that channel, you may wish to termnporarily
eliminate that channel fram the scan list without reprogramming the radic. When
receiving a transmission on that channel, simply hold down the SELECT button
for two secaonds and the nuisance channe! will be temporarily defeted uatil that
scan mode is changed or exited. Priority channets and the heme channel cannot
be deleted.

SCAHN FEATURE CHOICES

In addition to changing pre-programmed {channegt siavad) scan lisls and the sec-
ond priority channel, tha Radius Radio Service Software also provides the capa-
bility for “talk-back™ scan. If this fealure is enabled, the radio will remain on the
active channel when the mic is taken off-hook instead of relurning to the selected
{home] channel. This allows the user to respond or "talk-back” ko a iransmission
received on a scanned channel,

The Radius progeamming software also provides the ability lo change the frequency
with which a prictity channel is checked. When the channel scan is stepped on
a non-pricrity channel, it pericdically “checks™ the priority channe! for activity. The
rate at which this cccurs is the priority sampla rate. There ara two rates available:
fast is 05 seconds and slow is 1.5 seconds. Although the fast rate provides more
assurance that amessage won't be missed, it is, in elfect, interrupting the corrant
reception more often. Therefore, the radio is normally programmed for slow.



ACCESSORIES AND ADVANCED FEATURES
AVAILABLE ACCESSORIES:

External Speaker—5 watt for high noise environments
Nor-Locking Mounting Trunnion
Extra _Stability Mount—used with non-locking truanion for high wibration
environmenis
Key Lock Mount
45°-60° Floor Mount Wedge
Sleeve Mounting Bracket
fgnition Switch Cable—to turn onfoff with the ignition
Compact Palm Microphone
Heavy Duty Microphone
OTMF Microphone
Controt Station Accessbiries include:
Desk Microphone
Mounting Tray
Power Cable
Power Supply (Low Gurrent)
Power Supply (High Cuerent)

RAPIDCALL SIGNALLING

Radius mobites are avaitable with RapidCall, a selective signalfing package. Ra-
dios can be programmed with an impressive variety of features to inprove your
efficiency as radio users. These features include: Push-to-Talk Identification {PTT-
10}, Emergency, Calt Alert, HorrLights, Voice Selective Call, and Radio Check.

M200 mobiles can be made capable of sending a unit D or Emergency Alert ta
a control unit or receiving a Call Aler, HorniLights, Voice Selective Call or Radia
Check from a control unit.

Mobile_radius can also be made capable of the control unit funclions: receiving
and displaying the incoming ID ar Emergency and sending a Call Alert,
HarnfLights, Vioice Selective Call or fadio Check.

In addition, RapidCall mobiles have an expanded accessory connectar, providing
grealer flexibilily in adding externat hardware such as Public Address. Ask YO
Radtus Representative for more information,

Operating Instructions for Motorola
Radius RapidCall Mobile Radios

Mobile (Field Unit) Selective Signalling
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The Monitor LED Eghts steady in normal opezaiiun to indicate monitor mode, To
indicate an incoming selective call, the Monitor LED will flash and the display
will show the appropriate letier ahbreviations.

Receiving a Yoice Selective Call

When & Voice Selective Cal is received a onetime 2 beep alert tone will sound,
the amber Monitor LED will flash and the display will show "SC".

The radio wilk enmute and a voice message will follow. After the iransmission is
completed, the radio returns to normal operation.

Receiving a Call Alert

When a Call Alert is received the amber MonBior LED will flash and a series of
4 alart tones will sound. The display will show “CA”, Depending on lhe signalling
format used, a voice message may follow.

A Call Alert “leaves a message” for the mabile operator. The Monitor LED will
continue to flash, the ""CA’" will remain on the display and the alert fones wilt repeat
every 10 seconds until the PTT or any other butten is pressed. The radio will then
return to normal cperation.

Heceiving an External Alarm {HornfLights)

The External Afarm or Hored/Lights function requires an alarm relay cahble. To enahble
an incaming Call Alert to turn on the horn andlor lights, press the SELECT buiton
and the display will show “HL". The duration of the external alarm is 6 seconds.

There will be a slight defay before the hornffights relay is closed. An operator in
or near the vehicle who sees or hears the Call Alertindication will have the appar-
tunity to turn off the External Alarm before it sounds. This is done by pressing
any bufton or taking the microphane off-hoak,



Mobile Selective Signaliing'

Sending an Indentiffcation Number

Every time the Push-to-Talk key is pressed, the radio autemnatically transmits a unil
|denttf|‘catlnn {10} number. While helding the PTT key, a tone may be heard while
the unit ID number is being sent out. Do not begin talking untit the tone is aver,

Sending an Emergency Alarm

Emergency alarm requires the press of an external footswitch or pushbutton to
send the emergency calk,

If programmed for STANDARD EMERGEMCY, the foltowing will ocour:

. Thr:: cperator will reg & single alert tone when the Emergency is sent by the
1adio and the transmil LED will Eght.

* The letters "EE" will appear on the display.

* Five alert lones will sound to indicate the Control unit has received and
ackrowfedged the Emergency. The “EE™ will then disappear from the display.

* Messages will be heard over \he radio’s speaker during the Emergency.
* Moenitor and Busy LED's will function normally during the Emergency.

* The only way to cancel the emergency is by pressing Push-to-Talk. No other
button will fenction nermally except Manitor,

If programmed for EMERGENCY AEVERT, the radio will automatically change
{revert} to an emergency channel o send the call. The channel display will show
the emergency channel after the “"EE"™ clears.

If programmed for SILENT EMERGENCY, there will be no audic or visual indica-
tion that the emergency call was sent and the radio will remain muted. The opera-
tor must press Push-to-Talk to initiate & voice message.

Signalling and Channe! Scan

Signaling and scan are compatible. However, during scan operation, a selective
cail on a particular channe! coutd be missed since the radio may not be checking
that channel when Ihe selective call is sent.

{tis recommended that pricrity scan is selected and the signatling channet be desig-

naled a priority channel to improve the Fkelihood that the selective call will be
received.

0

Controi Unit Selective Signalling
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Risplay of Incoming Identificalion Numbers

Whenever an operator in the system presses the Push-to-Taik (PTT) key, the umit
identification number (D) will be shown on the display for 10 seconds or [ess if
another inceming 1D is received.

Activating the Call List for Sending Seleciive Messages

Peessing the Select button will activate the Call List. The most recently used 1Dt
number and the cadl |elters wil allernately be displayed. The following call tetters
may be disptayed when using a call list.

SC—Voice Selective Call: Call a particular unit or group with & voice message.
CA—Call Atert: Select a unit or group and eave a “call-back’ indicator.
H—Radio Check: Check to sea if a unit is Wwrned on and within range.

These letters will alternate an the display with the unit or group 1B number.

Changing Calt List Letters and {0 Numbers.

Each peess of the Selec! bullen causas the display to move down ke fist of cail
letters which have been programmed in the wnit.

Pressing the Up/Down buttons will change the 10 numbers. All Call List 1D nuem-
bers will ba displayed with each set of call letters. However, some |B°s may not
be compatible with certain call types. For example, a group 1D cannol be Radie
Checked. |a such cases, pressing PTT wif! result in a low pitched tone to indicate
that the function is not availabfe.

Sending a Signalling Message

Once the desired cal letters and 1D numibers have been selected, pressing PTT
will send the message. The display will revert ko the preprogrammed transmit chan-
nal to send the signalling message and the channet will be riefly displayed while
the message is being transmiited.
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Control Unit Selective SignaEIing

Receiving an Acknowledgement

Depending an the signalling format used, the sending radic may fook for an
acknowledgement from the receiving unit on Call Alert and Radio Check calls.

The sending radic will show an “A" and 4 alert tones will sound if the targe? unit
received and acknowledged the call, If no acknowledge is received, the sending
unit will make another 4 triss. if unsuccessful, a "-A" will be displayed and a low
pitched tone wilt sound o indicate no acknowledge.

Exiting the Call List

The Select button can bg used to exit the signating call list. Repeated pressing
of the Selecl butlon takes one through the sequenes of call letlers to the channel
display for normal operations.

1208 radios also have an EXIT button. A single press of the Exit button will take
Ihe radio out of signalling and return o the channel display at any time,

Receiving an Emergency Alarm

When an emergency alarm |s received by the controf unit, an alert tone will sound.
The display will alternate “"EE" and the ID number of lhe radio sending the
EIMErgency.

Five different emergency ID's can be queued. However, the first 1D to be received
will be displayed until it is cleared. Then the next |D in the queve wilt be displayed
untit each has been displayed and clearad.

Clearing an Emergency Alarm

To prevent accidentally losing an incoming emergency, the clearing of an emer-
gency alarm has been designed as a two step process. First the alert tone must
be cleared by any button press on lhe radio.

The second step requires Ihe use of an external pushbution or footswitch. Only
a press of the external switch wil clear the Emergency display.
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DTMF ANI PHONE ACCESS OPERATING INSTRUCTIONS

' [ 1 [ } [ 1 ™ Radio is in normal operating mode.

Pri
A\ Tu/Bsy Mon A Check the Busy LED to be sure the
D E I......... Pri channel is free before pressing the

— Usr Select button. See Mote 1.
I:l E |____j Scan
Vv

Press the Select button, The DTMF ac-

Moo  Scan Sefect cess code wilf automatically be transmit-

. ted and "PH" wilt appear on the display.
See Mote 2.

4 [ 1 1 E 1 A call can be manually dialed using the

i
FAN Tu/Bsy Mon_ Pri

] g

standard Touch Code microphane. The
radio will be in carrier squelch mode.

Usr Press Select after the call is completed

D | | Sean to send the deaccess code. The radio

returns to normal operating mode and

v Mon ~lcan seletd its priar monitor or coded squelch state.
See Note 3.

Mote 1. IF you press the Select button when the channel is busy you will hear a
low pitched tone. The radio will revert 1o monitor mode so you can listen for a free
channel. Press the Sefect button again to send the Access code.

Mote 2. If the patch missed the Access code when H was sent, the user would
have to press Sefect twice to reaccess the patch: ance 9 deaccess and again
to access. The same case is brue for Deaceess.

Mote 3. If the radio reverted to moniter mode because of a busy channel before
Access, it will return to monitor after Deaccess. Otherwise the radio will return to
coded squelch.

PHONE MEMORY LIST

4 [ T 11 ]
Ta/Bsy Mon Pri

Up o 14 telephone numbers can be
programmed by \he dealer. Gne or two
| ] | | Prl digit identifiers will then be used to

A

:l Usr represent these phone numbers.
I I I Scan

%

L

-

FA

N < etert Fress Lhe Select butten to enter Phone

B0 acan  SBier mode. Select the Phone Memary List by
C L1 / using the Up/Daown arrow keys. The first
press of the Up/Down button will recall the
last phaone number dialed. (This is not
saved if lhe radio has been turned off)

O T N
Tu/Bsy Mon  Pri

Subsequent or extended presses of the

R : ;Ir Up/Down buttons will step through the st
_i |_| Scan Press PTT to send a callto the selected
YV Sen SeanSeech number from the list. Radio reverts back

to Phone mode after memory dialing is
. vy complets.
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FIELD PROGRAMMING CAPABILITIES

The Radius mobile uses non-volatile memaory W0 store customer unique informa-
tion. if a frequency, squelch code or channel-staved scan list needs W be changed,
it can be done at a service location with Radius Service Software. The time-out
limer can be disabfed or changed to any duration from 1 to 255 seconds. The default
setling is 30 seconds. H is not necessary to open the radio for reprogramming.

Scanning radios can also be programmed W enable Talk-back Scan or the Pri-
ority Sample Rale can be changed. See page 7 for details. Finally, radios ordered
with RapidCall Signalling and Expanded Accessory Connecior can be programmed
to include a wide variety of features and accessories.

FCC LICENSING &ND SAFETY INFORMATION
FCC LICENSING INFORMATION

Your Radius radio oparates on FM radio communication frequancies and is sub-
fect to the Rules and Regulations of the Federal Communicalions Commission
{FCC). The FCC requires Lhat all operators using Private Land Mobite er General
Muobile Radio frequencies obtain a radio license before operating thetr equipment.
Application for your FCC ficense is made on FCC Form 574 for low band, high
band, and UHF frequencies. For a license in the 800 MHz band, you must com-
plete the Form 57 and 574-A Supplemental form. These forms as well as a book-
iet entitled "Form 574 Instructions’ can be obtained from the FCC Supply Section,
Administrative Services Division, 1919 M St., NW, B B-10, Washington DC 20554,
telephone 202-632-7272.

The operator receives a lcense for use of the radio equipment under a specific
eligibility and on a particular frequency or set of frequencies. To determine sligi-
bility for use of Private Land Mobife Service frequencies, see FCC Rules and Hegu-
fations, Parl 90. These may be found in the Code of Federal Regulations (CFR)
at 47 C.E.R. Part 0. The following subparts describe gensral efigibility requirements:

Subpar B: Public Safety Radic Sarvicas

Subpart C: Special Emergency Radio Services

Subpart D:  Industrial Radio Servicas, which include, among others, Businass,
Manufacturers and Special Industrial Services

Subpart E:  Land Transpontation Radio Service

Efigibility for use of the General Mobile Radio Service frequencies is found under
Part 95 of the Rules and Regulialions, 47 C.FR. 85, subpart A,

Freguency coordination is now required for operation on most frequencies in the
Private Land Mobile Radio Services. Qnee the license application form is com-
pleted it must be forwarded to the appropriate frequency coordination agency which
is determined by the operator's eligibility classification. The coordination agency
assigns a frequency or freguency pair lo the application and forwards it on 1o the
FCC for final processing. There is 2 frequency coordination fee which must be
incleded with the license application. Current fee charges can be oblained by calling
wyour appropriate frequency coordinalion agency. See lisling on the reverse side
of this sheel.
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An exception to the requirement for frequency coordination in the Private Land
Mobile Radio Services is licensing for use of ilinerant fraquencies. itinerant oper-
ation is defined by the FCC as operation of a radio station al unspecified locations
for varying periods of lime. Those applications do not need frequency coordina-
tion and may be sent directly to FCC. Frequency coordinalion is also NOT required
for licenses in lhe General Mobile Radio Service and these applications are elso
sent Lo the FCC, See the reverse side for these FCC addresses.

The FCC charges a processing fee for all new, modified ar renewal licenss appli-
cations. This fee is payable by check or money order made out to lhe “'Federal
Communications Commission™ and MUST be enclosed with the application. Any
application without & check wilt be refumed. (Exception: Applicants who are govern-
mental entittes and all applicants in any Public Safety or Special Emergency Ra-
dio Service are exempt from the FCC license fee) Applicalions requiring
coordination must have the FCC check, as well as the coordinator's check, attached
when mailed to the coordinaling agency. The coordinating agency will remaove thalr
check and will forward the coordinated application and FCC check on tolhe FCC
Licensing Division. Upon grant, the FCC will mail your radio stalion ficense to the
address shown on your application Form 574,

If your eligibilly is within the Business Radio Service, contact ihe National As-
sociation of Business and Education Radio (NABER) for lhe NABER fee schedule
and supplemerdal form to be completed and forwarded with Form 574 to:

NABER Frequency Coordination

151 Duke 5t., Suite 200

Afexandria, VA 22314

Tel F03-739-0300

The Business Radic Service itinerant frequencies ara 2749 MHz, 3504 MHz,
151 625 MHz, 464500, 469500 MHz pair and 454.550, 469,550 MHz pair. Com-
plete Form 574 and send 1o,

FCC-Business Radio Service

PO Box 360231-M

Pitlsburgh, PA 15251-62

Tel 717-3371212

i your eligibility is within the Special Industrial Radio Sarvice, contact the Special
industrial Radin Service Association (SIRSA) for the SIARSA fee schedule. Com-
plete Form 574 and send to:

SIRSA Frequency Coordination Dept.

1700 N Mopore St. Suite 910

Rosstyn, VA 22209

Tel 703-528-5115

The Special industrial Radio Service itingrant frequencies are 43.04 MHz, 151.505
MHz, 158400 MHz, and 451,800, 456800 MHz pair. Complete Form 574 and send to:
FCC-Other Indusirial Services
PO Box 360354-M
Pittsburgh, PA 15251-6254
Tet H7-3371212
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If yoer eligibility is within the Manufaclurer Radio Service, contact Manufacturers
Radio Frequency Advisory Committee (MBFAC) for the MBFAC fee schedule and
supplemental form to be completed and forwarded with Form 574 fo:

MRFAC, Inc.

8269 Leesburg Pike, Suite 304

Falls Church, VA 22044

Tel 703 §32-7459

if you want to operate on General Mobile Radio Service frequencies, complete
Form: 574 and send to:

FCC-General Maobile Radio Service

PO Box 360373-M

Pittsburgh, PA 15251-6373

Tel 7133741212

H

For information on other frequency coordinating agencies or addilional icensing
information, contact the FCC, 2025 M St. NW, Washinglon, DC 20554; tefephons
202-632-7272.

SAFETY STANDARD

The FCC, wilh its action in General Docket 75-144, March 13, 1288, has adopted
a safely standard for human exposure o radio frequency electromagnefic energy
emitted by FCC regulated equipment. Motorola subscribas to the same safety stan-
dard for the use of its products. Proper use of this radio will result in exposure
below government limits.

The following precautions are recommended:

—D0 NOT operate 1he transmitter of a mobile radio when someone outside the
vehicle is within two feet (056 meter) of the anlenna.

—B0 NOT operate the transmitter of a fixed radio (base station, microwavs, the
rueal telephone RF equipment) or marine radio when someone is within two fest
(05 meter) of Lhe antenna,

—DO NOT operate Lhe transemitter of any radio unless all RF connectors are securs
and any open connectars are proparly lerminated.

—DO NOT operate the equipment near electrical blasting caps or in an explosive
almasphere.

—All equipment must be properly grounded according to Motorola instattation
instructions for safe operation.

—All equipment should be serviced only by a qualified technician,

Refer to the appropriate section of the product service manual for additional perti-
nent sakety information.
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SAFETY GUIDELINES:
INSTALLATION SAFETY WARNING

Consider the occupants’ safety when you choose a location far the radio. Do not
maunt the radio overhead or on a sidewall unless you take special precautions,

If socmeone were o remove the radio and fail to replace it properdy, road shock
could bump the radio foose, and the falling radio eould, In some circumstances,
cause serious injury to the driver or a passenger. In a crash, even when properly
inslalled, the radio could break loose and become a dangerous projectils,

If you must mount the radio overhead or on a sidewall, give it the added protection
of a retaining strap,

OPERATIONAL SAFETY WARNINGS

WARNING
For vehicles equippead with electronic anti-skid systems, see "ANTI-SKID BRAK-
ING PRECAUTIONS" Publication, Malorola Number BBPE1109E34.

WARKING
For vehicles equipped with electronic ignilion systems, check the senvice manual
for warnings about the use of two-way radio eguipment in the vehicle,

WARNING
It is mandatory that radio instaliations in vehicles fueled by liquefied petroleumn
gas conlform to the folfowing standard:

Mational Fire Protection Association standard NFPA 58 applies to radio installa-
lions in vehicles fueled by liquefied petraleum (LP) gas wilh LP gas container in

ihe frunk or cther sealed-off space within the interior of the vehicles. This stan-
dard reguires 1hat:

1. Any space containing radio equipment shall be isolated by a seal fram the space
in which the LP-gas container and Hs filtings are located.

2. Remote {outside} fitting connections shall be used.

3. The container space shall be vented to the outside.
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CAUTION

INSTALLATION OF ANTENNAS WITH MOBILE RADIO EQU-EPMENT
WITH TRANSMITTER POWER IN EXCESS OF 7 WATTS

NOTE: For tow power mobile redios or Cellular radlos {7 watts or less), there
are no antenna type or installation restrictions.

Non-Metallic Body Vehicles - In non-metallic body vehicles with fransmitiers at
any frequency having a power output in excess of 7 watts, do not install any type
of antenna closer than 2 feet in distance from any occupant of the vehicle. Faifure
Lo follow this procedure may result in Ihe exposure of the vehicle sccupants to

radio frequency enargy levels higher than recommended by the American MNational
Standards institute (ANSI).
n

Matal Body Vehicles - In melal body vehicles with transmitters al any frequency
having a power outpul in excess of 7 watts, it is mandatory thal when using a glass
mount antenna the installation instruclions covering the location of the antenna
at the top of the frant ar rear window and Lhe cahla rouling be followed exactly
as described. Failure to follow this procedure may result in the exposurs of the
vehicle ocoupants 1 radio frequency energy exposure [evels higher lhan recom-
mended by the American National Standards Institute {ANSI).

Far other antenna types follow the exisling installation instructions. The best loca-
tion for the antenna is at tha center of vehicle rool. A good alternate tocation is
at the canter of the trunk lid.

IMPORTANT - If installations diffetent from these recommendations have already
taken place, immediately netify your locat Service Representative so that
appropriate corrective action can be taken.

CAUTION

UNSAFE USE OF CONVERYTED MOBILE
EQUIFMENT FOR PORTABLE APPLICATIONS

Motorola two-way radio products which have been designed for mobile operalion
should not be used as baltery operated portable units. In such use there is the
danger that the user or other persons will be exposed to excessive radio frequency
energy fevels. This warning appliss to all two-way radio equipment radiating in ex-
cess of seven (7} walls RF power. Motorola strongly recommends that any product
which converts high power equipment for portable operation not be used,
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INSTALLATION PLANNING AND PROCEDURES
Testing and Maintenance

YWour radio is completely adjusied, tested, and inspected befors shipment. However,
FCC regulalions state that a station license must be obtained for each radia instal-
ialion (mobile or base) by the cwner of the equipment. The sialion licensee is
responsibie for ensuring the transmélter power, frequency, and deviation are within
the limits permitted under the stalion license,

Mo technician’s license is requited for instating and maintaining radio equipment.
However, the frequency and deviation of the transmitter must be checked on
instatiation and at least once yearky.

Power Protection Circuitry

The Radius mobite you are installing has been tested for proper tiransmitter power
cutput before leaving the factony. Each radio is set to the proper cutout power [evel
whie connected to an accurate 50 ohm load impedance. Once the power {evel
has been set, the internal power controlfprolection eircuitry will reduce the power
ctpul whenever it senses a load impedance significantty different from 50 ohms.
This protection circuftry significantly enhances the radio’s reliability with minimal
performance degradation.

1 you check transmitter output powser levels during instalialion, be sure you are
using a good 50 ohm foad, with a minimum of adapters and using short test cables.
Any load variation from 50 chms may cause an apparent reduclion in oulput power
due to the normal operation of the controffprotection circuitry. These variations in
power with other than 50 chms load impedance wilt be most pronounced in the
800 MHz band since cables, meters, connectors, ic. have larger affects in that
hand. However, the factors are still significant at UHF and VHF and considerable
carg should be exercised at these frequencies. f power seems to be unusuakly
low {greater than can be explained by the normal calibration differences you
experience}, check your test set-up. If power oulput goses up as you improve the
quality of the load impedance (be sure to de-key when making any changes in
{oad), the controlfprotection circuitry is performing normatly.

Typical mismatches in the load mpedance (greater than 1.2:1 VSWR) may resull
in a 1-20% variation in the actual measured power output. Within lhese mits,
the radio operates normally and you should not atternpt to service it

INSTALLATION PLANKING--MOBILE RADIOS

Planning is the key to fast, easy radic installation. Before a hole is drilled or a wire
is run, inspect the vehicle and determine how and where you intend o mount the
antenna, radio, and accessories. Plan wire and cable runs to provide maximum
protection from pinching, crushing, and overheating.
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INSTALLATION PLANNING—BASE/CONTROL STATIONS

The basefcontro! slation option provides the radio with a desk micsophone and
power supply for use at a fixed location. All operalions are the same as the mobilg,
except for the desk microphone,

Chaoose a location for your basefcontro! station as close as possible to where the
antenna cable enters the building. Be sure 117V AC, 80 Hz power is available. Make
sure sufficient air can flow around the radio to permit adequate cooling.

RECOMMENDED TCOLS FOR INSTALLATION
The foffowing toals are recommended for proper installation of your new radio.

s Portable DAll «

* Hammer

* Center Punch

* 516" Hex Mut Driver

+ 114" Hex Nut Driver

+ Phillips #2 Scrawdriver
* TORX Screwdriver, T25
* 38" Biameter Drill Bit
* 51167 Diameler Orill Bit
« 5f32" Diameter Drill Bit

ANTENNA MOUNTING

The besl mounting lecation for the antenna is inlhe center of a large, flat conduc-
tive surface. In almost all vehicles, these requirements are besl satisfied by mounting
the antenna at the center of the roof. Seme vehicles have a large trunk lid that
provides a good antenna location. [f the runk kid is used, connect grounding straps
between the trunk lid and vehicle chassis to insure the trunk lid is at chassis ground.

$ee lhe instruction manual supplied with the antenna for complete inslallation
mformalion.

RADIO MOUNTING
Non-Lecking Trunniaon/High Powsar Steeve

The standard non-locking trunnion for sleeve used on high power 800 MHz or
lowband models) alfows the radio to be mounted to a variely of mounling surfaces.
Be sure lhe mounting surface is able to adequately support the weaight of the radio.
Altow sufficient space around the radio for free air flow for ceoling. Be surs the
unil is close encugh ko the vehicle operator to permit £asy access 0 operating
controls. Although the trennion can be mounted to a plastic dashboard, it is recom-
mended that the mounting screws be located so they penetrate the supporting
metal frame of the dashboard.
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Floor Mount

A floor mount wedge is available which allows the radio to be tilted at either 45
or 60 degress. The sleeve mounling hardware which is standarg with lowband and
35 Watt 800 Mhz models mates with this wedge. If the wedge is to be used with
other models, the sleeve must be ordered separately.

Exira Stability Mounting Tray

The optional extra stability motmnting tray is used in conjunction with the non-locking
trunnion. If the radio is mounted on a rounded surface, you may need to supply
and install shim washers (not provided) between the bracket and 1he mounting
surface. Shims are necessary Yo it the radic because \he heavy duty bracket blocks
tha standard frunnion adjustments. Follow instruclions provided with the oplion.

Note: The exira stability mounting tray is nol necessary for lowband and 800 |

MHz 35 Walt models as the sleeve mounting already provides maximum stabifity. ¢

H

Locking Trunnion

The cptional locking trunnien consists of a two-piece frernion type mounting bracket
equipped with a key lock and associated mounting screws and is designed to facif-
late easy remaval. The locking trunnign may be mounted on either metal ar plas-
tic surfaces, provided the mounting surface adequately supports the weight of the
radio. Follow instruclions provided with the opticn.,

Before altempting to install the locking trunnion, examine the vehicle for suitable
mourting [ocations. This bracket requires a flat mounting surface, 8" x 2* mini-
muem with adeguate clearance for inserting the radio. The chosen location shouwld
be convenient to lhe vehicle operator and provide accass to the power and the
anienna connectors. Be careful ko choose a localion that permits the locking
frunnion lo be removed from the meounting bracket. Vehicle operation should never
ba impaired by the location of Lhe trunnion or radio.

The locking trunnion is not compatible with the lowband and 35 Walt 800 MHz
models.

Mote: Overhead mounting is not recommended.
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BEGIN INSTALLATION
DC POWER CABLE INSTALLATION

This radio must be operaled only in negalive ground electrical systems. Reverse
potarity does nol damage the radio; however, radio protection circuits cavse Lhe
cable fuse to epen. Check the vehicle ground polarity before you begin instafta-
tion to prevent wasted time and effort.

The B-foot DC power cable shipped with the radio is long encugh for installation
in mast vehicles. Begin the power cable installation in the following manner:

{1} Delermine a routing plan for the powar cable wilh reference o where tha radio
is {o be mounted.

{2) Locate an existinguhole wilh a grommet in the vehicle fire wall, or drill a 3fa~
access hofe at the localion for passing the power cable into Ihe engine compart-

ment. Mnstall a grommel with 1/47 1.0, in the access hole o avoid damage o the
cable.

CAUTION: HIGH DEGREE OF CARE SHOULD BE EXERCISED NOT TO DAMAGE
ANY EXISTING VEHRICLE WIRES.

{3) From inside the vehicle, feed the red and black leads fwithout lugs attached)
through Lhe access hole and into the engine comparment. See Figure 1,

{#] Locate the nearest availabla vehicle chassis ground mounting point and shorten
the black lead to remove excess cable length.

{5} tnstall ring lugs (supplied) onto stripped end of power cable black lead, and
onta stripped end of red lead an fuse holder as shown in Figure 2.

{6} Locate the fuse holder as close o the battery as possible and away from any
hot engine component. Mounl the fuse hotder using the provided mourting hole
and dress wires as necessary. Connsct the fuse holder red adapter fead plug to
the maling receptacla on the red lead of the power cable as shown in Figure 2.

{7) Connect the power cable black lead directly to the vehicle chassis ground.
(8} Conrect the power cable red lsad from the fuse holder to the positive (+} bat-
tery terminal. Make sure the adapter cable is conneclad 1o the main power cable
red lead.

{9} Plug fuse into inding fuse holder as shawn in Figure 2.

MOTE: Failure to mount the red |lead of the power cable kit direcily to the
batiery may result in severe alternator whine interference and
cause radio to reverl to mode 1 each time the power is furned off.
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Figure 2. Power Cable Assembly
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NON-LOCKING TRUNNICN INSTALLATION
(See Figure 4)

(1) Select the location to mount your radio eilher on the TRANSMISSION HUMP
OR UNDER THE DASH (see Figure 4),

{2) Using the trunnion mounling bracket as a lemptate, mark the positions of the
holes on the mounting surface. Use the innermost four holes for a curved mount-
ing surface such as the Iransmissian hump, and the four cutmost holes for a flat
surface such as undar the dash.

{3} Centerpunch the spots you have marked and drill a 5/32~ hole at sach.

{4} Secure the trunnjpn mounting bracke! to the surface with the four {10-16x3/44)
screws provided.,

{5) Place tha radio in the trunnion mounting bracket and secure it with the two
Ihtinb screws provided,

{6} To comgplete your radio installation plug the power cable into the radio power
connector (See Figure 3),

{7} Mount Ihe antenna using the instructions provided with the antenna kit. Run
the eoaxial cable to the radio mounting tocation. If necessary, cut off the access
cable and install the cable connector.

{(8) Connect the antenna cable connector to the radio anlenna connector on the
rear of lhe radio (see Figure 3).

{2} Mount the microphone clip. Follow instructions provided with the micro-
phane clip.

{10} Plug the Microphone into the front panel connector. Your microphone has a
telephone type connector al the end of its cord. Connect and disconnect your Radio

Microphone in the same manner ¥ou connect and disconnect your telephone
handset,

ACCESSORY ANTENNA
CONMNECTOR CONNECTOR

0 BATTERY «  WEMICLE PCYWER
V1A FLISE Ft CHASSIS CONMECTOR
{RED] GROUMD
(BLACK)

Figure 3 Connections to Radio Rear Pane!
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Figure 4. Trunnion Mount for Radio
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SLEEVE MOUMNTING BRACKET INSTALLATICN
{See Figure 5)

Your High Power Lowband and 800 MHz radios utilize a specially designed three
painl sleeve mounting bracket for on or under dash mounting. To mount your Radio
on the Tloor an optional accessary, the Mouniing Wedge, is available. (Kit No.
HLMN2450).

Dash mount your radio as follows:

f1) Select the location to meunt your radio either ON or UNDER DASH (see
Figure 5).

{2} Using the sleeve mounling bracket as a lemplate, mark the positions of the
holes on the mountingtsurface.

{3y Centerpunch the spols you have marked and drili a 5/32° hole at each.

f4) Secure the sleeve mounting bracket to the surface wilh the four (10-16x3/4)
screws provided,

{5) If thera is sufficiant room in the rear of ihe bracket to install the M5.08x10mm
screw proceed with step (7).

(6} Install the tapered stud and nut in the rear hole of the sleeve mounting bracket
as shown in Figure 5.

{7} Inser the radio into the sleeve mounting bracket guiding the 1apered pin into
the hole in the rear of the heatsink, and secure it with the two thumb screws
provided. if you have skipped step 6 above, instalt the M5x08x10mm Torx screw
in the rear of the bracket to secuse the radio

(B} To complete your radio installation, plug the power cable into the radio power
connectar. Mount the antenna using lhe instructions provided with the antenna
kit. Run the coaxial eahls 1o the radio mounting location. If necessary, cut off the
access cable and install the cable connector.

{9y Connect the antenna cable connector to the radio antenna conngctor on the
rear of the radio.

{10) Mouni the microphone clip. Foliow instructions provided with the microphone
chip.

{11} Piug the Microphone into the fronl panel connector. Your microphone has a

telephong type connector at the end of its cord, Connect and disconnect your Radio
tdicrophone in the same mannet you connect and disconnect a telephone handset.
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COMPUTER SOFTWARE COPYRIGHTS

The Motarola products described in this inslruction manual include capyrighted
Matorola computer programs stored in semiconductor memories or other mediums.
Laws in Ihe Uniled States and other cauntries preserve for Motorala carlain exclu-
sive rights for copyrighled computer programs, incfuding the excivsive right o copy
or reproduce ia any form the copyrighted computer program. Accordingly, any
copyrighted Motorola computer programs contained in the Motorola products
described in Lhis instruction manual may not be eopied or reproduced in any man-
ner without the express written permission of Motorgla. Furthermors, the purchase
of Motorola products shall not be deemed o grant either directly or by implication,
estoppel, or otherwise, any license under the copyrights, patents, or patent appl-
catiens of Motorala, except for the normal non-exclusive, royalty fee license 1o use
Ihat arises by operatjpn of law in the sale of a proderct.
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