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About Thi s Manual

Thi s nanual provides general information about the operation of the
repeater controller. |Its purpose is to provide a broad overvi ew of the
controller, and it should be read thoroughly once or tw ce as background
informati on. User command | evel features are described in detail in
this nmanual. Control Operator and progranmi ng comands are referenced
but not detailed in this manual.
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Chapter 1
I nt roducti on

We understand. . ...

that for nobst repeater groups, the purchase of an RC- 850 repeater
controller is a nmajor financial decision. Your decision to purchase an
RC- 850 was probably based upon a nunber of factors — your group has
heard themon the air, read about themin the various Amateur Radio
publications, seen them denonstrated at a convention, and so on. You
becane convi nced of the power, flexibility, and reliability of ACC
products. And now, the day has arrived, and your own RC-850 has been
delivered to you. You are justifiably eager to explore the operation of
the controller and to put it to work for your repeater (or renpte base).

Rest assured, you won't be disappointed. The RC-850 is everything as
advertised, and norel Here is a suggestion to help you get the nost
fromyour new RC-850 as quickly as possible: please, do take the tine
first to read through this Operation Manual and the other nanual s

provi ded. They contain inportant information on the operation, comand
structure, hardware interface, and programr ng of your controller. W
prom se that you'll discover features and capabilities that you didn't
even suspect woul d be there at your command!

Wth the introduction of the Version 3 series of firmware, we've
completely rewitten the docunentation with a view toward maki ng the

pl easant task of |earning about the RC-850 a nost rewardi ng one. W' ve
tried to antici pate your questions and to answer them for you. But we
do realize that along with the power of the RC-850 cones a certain
degree of conplexity. As hard as we've tried, you may have a question
for which the answer isn't apparent in the nmanuals. Which |eads us to:

If you have a question or problemthat can't be resolved, we're ready to
hel p:

Any question regarding the RC-850, whether it relates to hardware
i nterfacing, progranm ng, or general operation, may be directed to
our plant and offices in California by mail or by tel ephone to
(408) 727-3414.

We wel come your comments and suggestions about our products, our
service, and our docunentation and support.

May we take this opportunity to wel come you as a custoner and as a
friend, and to thank you for choosi ng ACC equi pnent!
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Chapter 2
Command Structure

You speak to the RC-850 controller in a sinple Touch-Tone conmand

| anguage. The controller speaks back to you in voice and Mrse code.
Commands can be entered over the air, over the phone, through a control
receiver, or fromthe | ocal nmicrophone.

Wth the Conputer Interface option, serial ASCI| conmands may be entered
t hrough the serial ports, allowi ng termnal or conputer based comrands.

There are several conmand | evels. Your repeater group probably consists
of three types of persons — the repeater owner or technical group, the
Control Qperators, and the general users. Therefore, there are three

| evel s of commands in the controller

User commands are those which would typically be nade available to the
general users for activating the autopatch, renote base, bulletin board,
and ot her user type functions. The user command level is the | owest

| evel of conmmand cl assification.

Control Qperator commands are those which all ow enabling and di sabling
the various functions of the repeater and sel ecting from various
operating nodes. For exanple, the Control Operator nay enable or

di sabl e the autopatches and autodi al ers or select the repeater access
node.

Programm ng comands change paraneters of the repeater such as content
of the ID and tail nessages, tiner values, energency autodial tel ephone
nunbers, and command codes. Programmi ng commands are the nost secure
type, and require that the repeater be placed in a special node to
execute them (unl ocked). Typically, details on progranmn ng comands
woul d be reserved for the repeater owner or the repeater's technica

group.

Note that all user and Control Qperator comand codes can be changed
renotely with programing commands.

User Commands

There are 27 cl asses of user commands, each with its own i ndependent
command code. User command codes consist of a prefix foll owed

i medi ately by a command root. The prefix may be changed renotely by
the repeater owner, using programr ng comands, while the conmand roots
contain information related to the action desired. For exanple, if the
User Loadable Autodial prefix is *, dialing autodial |ocation 45 is done
by entering the command *45. The * is the prefix, 45 is the root.

User command code prefixes may be between one and seven digits |ong.
Si nce each user conmand type is given its own independent prefix,
di fferent users nay be provided with subsets of the overall command set.

The user command code cl assifications include:
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Touch- Tone Pad Test

Pri mary, Secondary, Tertiary Autopatch

Pri mary and Secondary Energency Autodi al er

User Loadabl e Autodi al er Bank 0, Bank 1, Bank 2
Patch Utility Group P, Q

Pat ch Hangup

User Loadabl e Autodi al er Load/ Erase Bank 0, Bank 1, Bank 2
Reverse Patch

Voi ce Response Tel enetry

Deno / Bulletin Board

Mai | box

Renot e Base / Linking

Pagi ng

Touch-Tone Access Mode Up/ Down

Spare Audi o Sel ect

User Function Renote Control

User Mapped Control Operator Commands

I ndi vi dual User Access Commands

Each user command cl assification may have an i ndependent command code
prefix, and codes may be changed at any tine renotely by the repeater
owner. Certain user commands may be assigned the sane prefix to

m ninize the nunber of "codes''. For exanple, the Autopatch, Energency
Aut odi al er, and User Loadabl e Autodialer, plus the Patch Uility
Prefixes, may all be assigned "*''. This would nmake it very easy for

the user to remenber how to activate any of the patch functions.

User commands may be i ndependently assigned several "attributes'', or
characteristics. One attribute, if set, requires that the user have PL
present on his signal in certain access and conmmand nodes that don't
otherwi se require PL for user commands. This allows the repeater owner
to linmt command of certain of the repeater's functions. An exanple
woul d be a 24 hour a day un-toll restricted Secondary Autopatch, which
would require PL. A toll restricted, non-PL'd Primary Autopatch m ght
be available only certain hours of the day.

Asimliar attribute, if set, enables carrier-only signals to command
sone functions in certain access and comand nodes that otherw se
require PL for user commands. This allows the repeater owner to "open
up'' features such as the Energency Autodialer and the Bulletin Board
while requiring PL for access to other functions.

Most of the user conmands may be assighed to Goup A or Group B.

Control QOperator commands are avail able for enabling and di sabling G oup
A and B user commands i ndependently. For exanple, at night it might be
desirable to turn off a variety of features, but |eave others on. The
repeat er owner can deci de which should be turned of f by assigning them
to a group, and then disabling that group at night.
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Finally, any user commands may be assigned as "individual user access
code'' required. To access these commands, the user nust first "turn
the key'' by entering his own individual access code. Eight hundred 3
digit codes are avail abl e, which nay each be enabl ed or disabled by the
repeater owner. For exanple, before accessing the un-toll restricted
Aut opatch, the user nay be required to identify hinmself. This provides
security and facilitates autonmatic call tracing using the controller's
dat al oggi ng out put downl coaded to a renopte conputer

Control Qperator Commands

Control QOperator commands, those that enable and di sabl e various
repeater functions and sel ect operational nodes, consist of a command
prefix which may be programmed by the repeater owner renotely with
progranm ng commands, followed by root codes. The command prefix may
consi st of between one and seven digits so that Control Operator
commands may be nade as secure as is necessary in your system [Easy or
secure — it's up to you

Control QOperator selections may be grouped into ten "Macro Sets''. That
is, the enabl e/di sabl e and nbde sel ecti ons can be grouped together and
stored in the controller's non-volatile menory using a progranmm ng
command. The Control Operator Macro Sets nake it easy to select a
speci al node, |ike "night operation'', "jamer present'',6 or
"emergency''. One easy to renenber Control QOperator Macro command can
be the equival ent of entering many comands.

One of the Macro Sets defines the way in which the controller operates
when it powers up. The repeater owner can specify which features are
enabl ed and di s- abl ed, and whi ch nodes are sel ected, by storing the
information in Macro Set O.

The function of the various Control Operator commands is described in
detail in the Control Operator's Reference Manual and are referenced
t hroughout the Operation Manual. The command groups incl ude:

Access and Command Mbdes
Alarm Enabl e / Disable / d ear
Control Qperator Uilities
Courtesy Tone Sel ection

I D Sel ection and Previ ew
Macro Sets

Pat ch (Aut opatch, Autodialers, Reverse Patch)
Renot e Bases / Links

Repeat er Tiners

Schedul er

Speech Synt hesi zer

Tai |l Messages
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Pr ogr anm ng Comands

Programm ng commands are the top secret, super secure conmmands whi ch
all ow you to renotely change user and Control Operator codes, |ID and

ot her messages, Myrse code characteristics, courtesy tone
characteristics, timer values, etc. Since programm ng commands need to
be very secure to prevent tanpering, they are accessible only when the
controller is "unlocked''. Unlocking the controller accesses the
progranm ng commands. Wen the controller is |ocked in norna

operation, any progranmm ng conmands entered are ignored. The controller
is unlocked by entering a | ong Touch-Tone "unl ock'' comand. The actual
command is field programmable by the repeater owner anmpong ten billion
possi bl e codes and is unique to each controller.

Wi | e unl ocked, the various ID and response nessages in the controller
may be edited, tinmer values may be changed, Energency Autodial nunbers
may be reprogrammed, and conmand codes may be nodified. At the end of a
progranm ng session, the controller is "locked up'' so that it's secure
fromtanpering.

The cl asses of programi ng commands i ncl ude:

Messages Mor se Code Paraneters
Courtesy Tone Paraneters

Ti mers

Conmand Codes and Channel s
Emer gency Aut odi al Nunbers
Macro Sets and the Schedul er
Tel emretry Meter Faces

Patch Restrictions and Mappi ng
Renot e Base Frequency Menories
Pager Menories

M sc. Sel ections

Conmand Channel s

The controller supplies up to three i ndependent Touch- Tone comand
decoders and two serial ASCII command channels. The primary Touch- Tone
decoder is provided in the standard RC-850 controller. The second and
third Touch-Tone decoders and the serial ports reside on the optional
Computer Interface board.

The primary Touch- Tone decoder supports several conmand channels, with
responses supplied to the channel indicated:

Command Channel - - - - - - > Response Channel

Local m crophone (highest priority)Local speaker and nmain transmtter
Control receiver Repeater transmtter

Tel ephone Tel ephone

Repeat er receiver Repeater transmtter

Link / Renpte Receivers (Il owest) Repeater / link / renote
transmtter

10
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Priority of the primary decoder is in the order listed with the | ocal
m crophone having the highest priority. Entry of programing and
Control Qperator commands may be inhibited over the tel ephone |ine and
repeater / link receivers to enhance security.

The auxiliary decoders may be hard wired to any audi o sources for full-
time, non-prioritized conmand i nput.

In addition to Touch- Tone decoders avail able for command entry, conmands
may be sent as ASCI| characters to Serial Port 1 or 2 on the Conputer
Interface option. Commands should be term nated with <CR><LF>
(carriage- return, line-feed). ASCII response nessages are provided on
the serial ports.

Conmmand Eval uati on

The controller eval uates Touch-Tone or ASCI|I conmmands to determ ne the
function requested. Touch-Tone comands may be entered over the
repeater receiver, the link receivers, the phone lIine, the command
receiver, or the local nicrophone. Wen entered through a receiver, the
controll er exani nes the sequence of Touch-Tone digits sent during the
transni ssion after the carrier drops (after the user unkeys and the COS
to the controller goes inactive). The controller exam nes the |ength of
the cormand, as well as the digits present, and checks for a perfect
match to valid commands in order to act on the conmand received.

Commands entered over the tel ephone (where there is no carrier drop to

detect) nust be ternminated with the # key. The controller collects the
digits sent and eval uates the sequence when it receives the terninating
# key.

Speci al Keys

There are several special keys that affect the operation of the command
decoder. Over the phone, since the controller doesn't know when you've
finished entering your command (since there's no carrier to drop), the
controller looks for a special conmand term nator key — the # key. For
exanple, to enter the command "123'' over the phone, it nust actually be
entered as "123#' ', where the # indicates the conpletion of the command
sequence. This applies to user, Control Operator, and programm ng
commands entered over the phone.

On rare occasions, it is desirable to force a conmand eval uati on when a
command is entered over the air. For exanple, if a continuous weak
carrier is present at the receiver input, the controller won't detect a
carrier drop which would normally cause a conmand eval uati on. Over the
air, the D key serves as an optional command term nator. As an exanpl e,
let's assune that a weak carrier is present at the repeater input, and

the Control Operator wants to turn the repeater off. |If the command to
do this is 3A45, he may enter "3A45D ' [the D key is the term nator],
and the command will be accepted by the controller even though the

carrier has not dropped. The D key functions as a term nator fromthe
t el ephone as wel | .

11
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Finally, when sending a command to the controller over the air, if you
nmake a mi stake part way through the sequence, a # key will cancel the
digits sent up to that point during the transm ssion and the correct
command may i medi ately follow the #. For exanple, if the desired
command i s 3A45, and you nistakenly enter 33, you may enter a # foll owed
by 3A45; i.e., 33#3A45 entered over the air is interpreted by the
control |l er as 3A45.

The # key sent as the first key of a sequence over the air can al so
unmut e Touch-Tone for the remai nder of that transm ssion and cause the
controller to ignhore the sequence. Touch-Tone unmute is useful for
passi ng tones through a renote base transmitter to another repeater, or
down the phone line. The "Unnute Touch-Tone After # Key'' node nust be
sel ected by the Control Operator to function as described.

Command term nator for commands entered over the phone.

Optional command term nator for commands entered over the air or
phone.

In the mddle of a sequence entered over the air, cancels preceding
keys.

As first key of a sequence entered over the air, unmutes Touch-Tone
for remai nder of sequence, and the controller ignores the
sequence.

* ¥ O

Conmand Decoder Tiners

Several tiners relating to conmmand entry elininate the effects of rare
but unavoi dabl e Touch- Tone decoder fal sing on voice. They nay al so
serve to qualify valid command entry procedures on the part of users.
Al timers are renotely programmabl e by the repeater owner

An "interdigit'' timer cancels a sequence where any digit occurs nore
than several seconds after the preceding digit. This neans that digits
can't be entered too slowy. This tiner should normally be set to
roughly 3-5 seconds.

A "to end of transnission'' tinmer cancels any sequence where the | ast
digit was received greater than several seconds before the end of the
transnission. This neans that a conmand foll owed by a | ong period of
time until the user unkeys will be disqualified. This timer should
normal |y be set on the order of 5-10 seconds.

Finally, a "frombeginning of transmission'' tiner requires that the
user key down for several seconds before starting to enter a command.
This can encourage users to I D before sendi ng commands, or require that
janmers key down | ong enough to activate direction finding equipnent.
This tinmer may be disabled by setting it to zero.

12
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Chapter 3
Access and Command Mbdes

The RC-850 controller offers the repeater owner a great deal of
flexibility in defining access to and control of the repeater system
El even access/command nodes pernit various conbinations of PL required
for access and | evel s of command, and a Touch-Tone Access node eit her
required in conbination with PL or as an alternative to PL. Each user
command prefix has a set of attributes associated with it which allows
further tailoring of access and control of various features.

In addition to the el even basic access nodes, two groups of user
commands may be enabl ed or di sabl ed, many user command functions nay be
enabl ed or disabl ed i ndependently, a VOX Access Mdde may be sel ect ed,
and the repeater system and repeater receiver and transnmtter may be
enabl ed or disabl ed.

Access

Access and command nodes nmay require conbinations of PL and/or Touch-
Tone "up" for access and command entry. PL is sensed at a | ogic input
to the controller, derived froman external subaudi ble tone decoder tied
to the repeater receiver. An alternate PL may be used by repeater users
— the User Only PL input allows access and activates user |evel conmands
but not Control Operator |evel commands.

When PL is required for access, the controller operates as a true tone
operated squelch — that is, receiver audio is gated through to the
transnitter by the PL logic signal supplied to the controller. Wen in
PL access, both COS and PL nust be active for the controller to respond
to a signal fromthe receiver.

The Touch-Tone Access Mde, when activated by the access/command node,
may be taken "up" and "down" by users. The up state is active, allow ng
access and/ or conmand. When down, access and/or conmand is inhibited.

A programmabl e tinmer allows the controller to automatically return to
the down state after a period of inactivity. The Touch-Tone Access Down
I D nessage i s generated when the Touch-Tone Access Mde goes down, if
there has been activity since the |last repeater |ID.

Some nodes can require PL and Touch-Tone Up for access or comand.
These nodes increase the security of the system since users nust know
both the PL frequency and the Touch- Tone node "up" command.

Modes that require PL or Touch-Tone Up provide users with an alternative
to the need for PL. Users that don't have PL encoders in their radios
may conmand the repeater up with a Touch-Tone conmand i nstead.

User Commands
Touch- Tone Up (Touch-Tone Access Up/Down Prefix) 1
Touch-Tone Down (Touch-Tone Access Up/ Down Prefix) O

13
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Exanpl e (assuni ng Touch- Tone Access Up/ Down Prefix = 741)

The repeater is Touch-Tone Access nmode down. A user may bring it up by
entering "741 1". Wen he's done, he may take it back down with "741
0".

Access nodes A-K are sumari zed below. The requirenents for access and
conmand are

CARRI ER Carrier only needed
PL PL needed (main PL input for Control Op |evel
commands, nain or User Only PL input
for access and user |evel commands)
TT Touch-Tone Access nust be "up"
PL AND TT PL needed and Touch- Tone Access nust be "up"
PL ORTT PL needed or Touch-Tone Access nust be "up"

The access nodes are nutual ly exclusive — the repeater is always in one
of the el even nodes.

PL Attributes

Each user |evel command code prefix may have defined with it attributes
which nmodify the PL requirenent for command. Attributes are assignhed to
each user conmand prefix by the repeater owner using the Command Code
Attributes programr ng comands.

Attribute X requires specified user coomands to need PL in nodes B, F,
and J, which would not otherwi se require PL. For exanple, while nopst
user commands may be accessed with just carrier, the repeater owner may
specify that the renpote base conmands require PL.

Attribute Y applies to nodes C, G and I, which normally require PL for
user command entry. User commands with attribute Y set do not require
PL. An exanple would be a repeater where PL is normally required for
user commands, but the repeater owner would |ike to have an open

Enmer gency Autodial er. The Energency Autodi al er cormmand nmay have
attribute Y set to make it an exception to the need for PL.

User Command Enabl e
Several of the user |evel comands may be enabl ed or di sabl ed
i ndependent 1y, i ncluding:

Pri mary, Secondary, and Tertiary Autopatch conmands

Pri mary and Secondary Energency Autodi al er conmands

User Loadabl e Autodialer Bank 0, 1 and 2 comuands

User Loadabl e Autodi aler Bank 0, 1 and 2 Load/Erase (I ock/ unl ock)
Reverse Patch comrand

Renot e Base / Links

Touch- Tone Pad Test

Spare Audio 1

14
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The remai nder of the user |evel comands nmay be assigned into two

groups, and nay then be enabl ed and di sabl ed as groups by the Control
Operator. The commands are placed into group A or B by the repeater
owner with the User Command Attribute progranm ng conmands. Control
Operator comands are provided for Goup A and B Enabl e and Di sabl e.

VOX Access Modde

The VOX Access Mdde is independent of the access/comand nodes A-K
When the VOX node is enabled, a new signal appearing at the repeater
receiver when the repeater transnmitter is off requires the VOX | ogic
input to be low (active). Holding the VOX |logic input high (inactive)
prevents the repeater transmtter fromresponding to the new signal.
The VOX i nput may connect to a VOX detector, or other circuitry, to
limt access or prevent keyups due to noise and internod. The VOX
Access Modde requires an external VOX detector.

Repeat er System Enabl e/ Di sabl e

The Control Operator |evel Repeater System Disable command inhibits all
transnmitters in the system It also inhibits all user |evel command
entry except fromthe | ocal mcrophone.

These commands are, in effect, the repeater's "big switch". Control
Operator and programm ng conmands may be entered, but the repeater is
effectively "off the air".

Repeat er Recei ver Enabl e/ Di sabl e
The Control Operator |evel Repeater Receiver Disable command effectively
renoves the repeater receiver fromthe system

The receiver disable command is useful during tel econference nets,
Westlink bulletin transm ssions, and other tines when retransmtting
signhals fromthe repeater input frequency is not desired.

When the receiver is disabled, user |evel comand entry is inhibited,
but Control Op | evel conmands nmay be entered.

Repeat er Transmitter Enabl e/ Di sable

The repeater transnitter may be disabl ed i ndependently of the |ink
transnitters in the system The disable command may be useful when
testing or for other special purposes.

15
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I ndi vi dual User Access Codes

Users may be assigned individual access codes for selective access to
certain functions. Each class of user command may be assigned an
attribute "requires individual user access". The access codes are three
digit nunbers ranging fromO000 to 799. Each code nay be enabl ed or

di sabl ed with progranmm ng commands. One hundred of the access codes may
be tied to stored user call signs so that when a user enables individual
user access, the controller responds with his call sign.

User Commands
Enabl e Access (IUAC Prefix) (3 digit code)
Di sabl e Access (I UAC Prefix) *
Interrogate state (I UAC Prefix)

Exanpl e (assum ng 1 UAC Prefix = 1*)

User #375, WABAXX, would like to use the un-toll restricted Autopatch
whi ch requires Individual User Access.

Enter 1*375. Controller responds with, "WABAXX, Control up". User nay
then activate the patch

When he's done, he can allow the 1UAC function to tinme itself down, or
be sure that it's disabled by entering 1**. The response is, "Contro
down".

16
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Chapter 4
I dentification

Repeaters are required to ID periodically while in use. The RC 850
controller offers an intelligent ID algorithmwhich selects one of 17
renotely programmbl e | D nessages based on various circunstances.

The ease of renptely progranmm ng the |ID nessages, and the custom
repeater oriented speech vocabulary, allow the repeater owner to include
i nformati onal nessages as part of the ID. Messages such as "Radio club
nmeeting tonorrow at 8. This is WABAXX, Repeater", can be entered in a
m nute or two.

In addition, any or all of the programmabl e |ID nessages nmay be recorded
renotely using ACCs Digital Voice Recorder, or ID s may be contained in
external tape playback units.

I D Sequenci ng

If the repeater has not been in use for a period of tinme and a new user
conmes up, the controller will ID after he unkeys with the "Initial ID
Message". This nessage could say, "H ", or "Wl cone", etc., followed by
the call sign. |If the new user holds his carrier up for a period
greater than a few seconds, preventing generation of the Initial ID the
controller will send the "Forced CWID Message" on top of himso that
the repeater is 1D d.

After the Initial IDor Forced CWID, the Pending ID Tinmer starts to
run. When it tinmes out, the controller |ooks for no repeater activity
or for users to let the repeater carrier drop. |If they do, the
controller sends a "Pending | D Message" at the end of the repeater hang
time. The Pending ID can rotate between three I D nessages for variety.
In addition, a "Special |ID Message" can be added to the rotation for
speci al events. The Pending and Special ID s can conveniently contain
i nformati onal nessages, as they occur, without interfering with
conversations on the repeater. Additional Pending |ID nessages are
avail abl e, automatically selected by the Schedul er.

If the repeater carrier is not allowed to drop during the Pending ID
period (such as when a conversation is in progress), the controller

| ooks for a break between user's transnissions for a period of tine to
work in the "Anxious ID Message". The Anxious ID could typically be a
straight call sign in Mrse code or brief synthesized speech IDto

m nimze distraction to users.

Finally, if the controller isn't given the opportunity to |ID between
user's transm ssions, it sends a "Forced CWID Message" over the
conversation in progress followi ng tineout of the Forced CWID Tiner.
The cycle then repeats, and continues as long as there is repeater
activity following an ID.
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Initial ID

The Initial IDis generated in response to a new user after a period of
inactivity. Three Initial ID nmessages may be programed by the repeater
owner. Wen an Initial IDis to be generated, the controller randoniy
selects fromthe three available to provide sone variety.

Pr ogr anm ng Comands
Initial ID 1 Message
Initial ID 2 Message
Initial ID 3 Message
Initial 1D Timer

Control Qperator Commands
Preview Initial | D Message

Pending I D

The Pending IDis generated when it's tinme for an ID and no users are
talking or if the repeater carrier is allowed to drop. One of a nunber
of different |ID nessages nay be generated at the Pending ID point. A
Control QOperator may specify any one of four nmessages (Pending |IDl-3 or
Special I1D), or he may specify rotation through Pending ID1-3 or through
Pending I D1-3 and the Special ID. The Pending | D3 nessage is actually
one of five nessages, based on the current Macro Set sel ected manually
or by the Schedul er.

Pr ogr anmm ng Comands

Pending ID 1 Message
Pending I D 2 Message
Pendi ng | D 3A Message
Pendi ng | D 3B Message
Pendi ng | D 3C Message
Pendi ng | D 3D Message
Pendi ng | D 3E Message
Speci al 1D Message
Pending ID Tine

Control Qperator Commands
Sel ect Pending ID 1
Sel ect Pending ID 2
Sel ect Pending ID 3
Sel ect Special ID
Sel ect Rotate Pending |
Sel ect Rotate Pending |
Preview Pending ID 1
Preview Pending ID 2
Preview Pending ID 3
Previ ew Special ID

2/ 3

1/
1/2/3 — Special ID

(AW
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Anxi ous |1 D
The Anxious IDis generated when it's getting late in the ID cycle and a
user unkeys (just before the courtesy tone).

Pr ogr anm ng Comands
Anxi ous | D Message
Anxi ous |1 D Tiner

Control Qperator Commands
Previ ew Anxious |ID

Forced CWID

The Forced CWID is generated on top of a user's transnission if it's
very late in the ID cycle and the controller hasn't had an opportunity
to send a Pending or Anxious ID. It also may be generated in response
to a new user who doesn't unkey in order to allowthe controller to send
the Initial IDwithin a few seconds. This nessage al so repl aces any
other 1D nessages which are enpty (i.e., haven't been programed by the
repeat er owner).

Pr ogr anmm ng Comands
Forced CWI D Message
Forced CWID Tiner

Control Qperator Commands
Preview Forced CWID

Periodic QST ID

Fol l owi ng a period of repeater activity, the last Pending I D would be
generated as a "cleanup"” ID, then no nore IDs would occur until the next
user activity. The Periodic ID, if enabled, will cause the repeater to
ID at fixed intervals during periods of no user activity. The Periodic
QST I D Message may contain information of interest to the anmateur
service, such as the repeater's PL frequency, the nane of the group

whi ch operates the system etc.

In the amateur service, the equi prment which periodically IDs when there
is no user activity is not considered to be in repeater operation. That
means that automatic control is not authorized. A Control Operator mnust
be present at a local or renote control point of the station when it
periodically IDs. |If there is reason to believe that the periodic ID
may cause interference to co-channel users, turn it off. Read and
understand Part 97 before operating with the Periodic QST ID.

Pr ogr amm ng Comands
Peri odic QST I D Message
Periodic QST ID Tiner

Control Qperator Commands

Peri odic QST I D Enabl e/ Di sabl e
Preview Periodic QST ID
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Touch- Tone Access Mdde "Down" |D

When the Touch- Tone Access Mdde is taken down manually by a user or is
allowed to tinme out automatically, the Touch-Tone "Down" |D Message is
generated to ID the repeater properly following a series of
transnissions. |If there has been no activity since the last ID, then
this nessage is not generated when the repeater tinmes itself down.

Pr ogr anm ng Comands
Touch-Tone Access Down | D Message

Control Qperator Commands
Pr evi ew Touch- Tone Down | D

Paging 1D

An I D nessage is sent follow ng a pagi ng tone sequence directed to the
auxiliary (renote base) transceivers. For exanple, a user on a two-

net er repeater activates a pager nenory which is directed to the UHF
transcei ver (the person he's paging has a UHF pager nodified to receive
on a frequency inside the anmateur band). The controller brings up the
auxiliary transceiver on the frequency stored in its nmenory 9, sends the
page, then IDs with the Paging |D Message.

The Paging IDis not generated on pages directed to the repeater
transmtter.

Pr ogr anmm ng Comands
Aux. Transnmitter Page | D Message

Control Qperator Commands
Previ ew Pagi ng | D Message

Renot e Phone Line ID

An I D nessage is sent at the end of patch calls which access renpote
phone |ines through the auxiliary transceivers. For exanple, a user
brings up the patch directed to a renote phone line at soneone's hone.
The controller brings up the auxiliary transceiver which perforns the
linking function to the renpote phone line. At the end of the call, the
Renot e Phone Line I D nessage IDs the dowmn link. If the down link is

al so retransnitted back the uplink (full duplex), both links are
automatically ID d.

Pr ogr anm ng Comands
Aux. Transmitter Phone | D Message

Control Qperator Commands
Previ ew Renote Phone Line I D Message
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ID Tinmers
In the amateur service, Part 97 requires the repeater to ID "at the end
of each conmuni cation, and every ten mnutes or |less during a

communi cation". Typical reconmended values for the tiners are:
Initial ID Tinmer: ~ 10 seconds
Pending I D Tiner: “ 6 mnutes
Anxious | D Tiner: “ 3 mnutes
Forced CWID Tiner: " 1 mnute

In the amateur service, the sum of the Pending, Anxious, and Forced CW
timers should be less than ten mnutes. The Periodic QST ID tinmer nay
be programmed to any value within the lints available for repeater
timers (1 second to 30 minutes).

Pr ogr anm ng Comands
Initial ID Tiner
Pending I D Ti ner
Anxi ous | D Tinmer
Forced CWID Tiner
Periodic QST ID Tiner

21



Tail Messages - 5

Chapter 5
Tai |l Messages

Thirteen different tail nessages nay be progranmmed by the repeater owner
to be selected by the Control Operator or Schedul er. These nessages are
sent at the end of the hang tinme, just prior to dropping the transmtter
carrier, and can rem nd users of the status of the nachine or an
approachi ng net or neeting. Sone exanples of tail nessages are,
tonight", "weather alert", or "PL".

net

The tail nessages nay al so consist of friendly greetings, such as a
femal e "Good norning", or "Welconme to the repeater". Since the nessages
are fully progranmabl e, they nay al so include the current tinme, any of
the meter readings, or may consist of renotely recorded Digital Voice
Recorder tracks.

Tail Message Sel ection

There are four tail nessages available for selection at any tine. Tail
nmessage #4 is actually an array of ten nessages, with one nessage
assigned to each Schedul er Macro Set. |If Macro Set #7 is selected, and
tail nessage 4 is selected, tail nessage 4(7) will be announced. The
tail nessage 4 array allows automatic selection of a nunber of nessages
to help with rem nding users of events and | ets the repeater owner
program sui tabl e nessages for various tines of day and days of the week.

Pr ogr anmm ng Comands

Tail Message 1 Message

Tail Message 2 Message

Tail Message 3 Message

Tail Message 4(0) Message
Tail Message 4(1) Message
Tai |l Message 4(2) Message
Tail Message 4(3) Message
Tai |l Message 4(4) Message
Tail Message 4(5) Message
Tail Message 4(6) Message
Tail Message 4(7) Message
Tail Message 4(8) Message
Tail Message 4(9) Message

Control Qperator Commands
Sel ect Tail Message
Sel ect Tail Message
Sel ect Tail Message
Sel ect Tail Message
Tail Message O f

A WN P
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Tai |l Message Frequency

In addition to the ability to select a tail nessage for use, the Contro
Operator and the Schedul er nmay specify how frequently the tail nessage
will be generated. For exanple, an inportant nessage such as "weat her
alert” could be generated at each tail. The tinme of day might be
announced every fourth tail during rush hours so that users can get the
information relatively frequently. But routine announcenents may be
generated only occasionally, such as no nore frequently than every ten
m nut es.

The Control Operator or Schedul er can select tail nessage every tail,
every fourth tail, or based on the programmable tail nessage tiner. |If
the timer is selected, tail nessages will be generated no nore
frequently than the tiner val ue.

Pr ogr anm ng Comands
Tai |l Message Ti nmer

Control Qperator Commands
Sel ect Tail Message Every Tail
Sel ect Tail Message Every Fourth Tai
Sel ect Tail Message Ti ner
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Chapter 6
Courtesy Tones

Fol | owi ng each user's transm ssion, a courtesy tone indicates that the
repeater's timer has reset and that the other user nmay transnmit. If no
user comes on the air, the repeater transnmitter remains on for a
progranmabl e period (hang tinme). The delay fromthe end of the user's
transm ssion to the tone allows other stations to break into the
conversation. The fact that the repeater carrier nay stay up
continuously during a conversation elininates the "second squelch tail"
in the user's receiver, replaced instead by a pleasant, programabl e
courtesy tone. The controller also contains circuitry which nutes the
squel ch tail on the user's signal as well, so that nornally no squel ch
tails are heard during a QSO

Each courtesy tone may consist of a sine wave tone set, or a
progranmabl e message. The tone characteristics of one of thirteen tones
sel ected (duration, pitch, delays, Mrse code characters, etc.) my
convey infornation to the repeater owner and users, such as source of
the signal (repeater or links), status of the repeater or user's signal
or any special status of the repeater.

Si ne Wave Courtesy Tone Sets

At the end of a user's transm ssion, a progranmabl e del ay occurs before
t he begi nning of the tone sequence. Up to three tone segnents, each
progranmabl e in pitch, duration, and spaci hg between segnents, can be
generated. Follow ng the tone sequence, the repeater carrier drops at
the end of the repeater hang tinme unless a user resunes transmnitting.
Each tone segnent consists of two independent frequeny conponents. The
two frequencies nmay be the same, different, or either or both may be
zeroed out.

The detailed timng characteristics of the sine wave tone sets are shown
bel ow.
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Courtesy Tone Messages

Courtesy tones may al so consi st of programmabl e nessages instead of the
three tone segnents descri bed above. These nessages may consi st of
Morse code characters, synthesized speech sound effects, or renotely
recorded audio with ACC s Digital Voice Recorder

After the user unkeys, the nessage follows a programmable delay. At the
end of the nmessage, the hang tine begins, and the repeater carrier drops
at the end of the hang tinme unless a user resunes transmtting.

Exanpl es of courtesy tone nessages could be "tic-toc", Mrse code "N' or
"WK", speech "over tenperature", or (with the DVR) a renotely recorded
bel | .

Courtesy Tone Sel ection

Thirteen different courtesy tones are stored in the controller. Eight
are available for signals originating fromthe repeater receiver. Four
are dedicated to tagging signals entering through the renote bases and
links. One is generated in addition to the otherw se selected tone if a
l[ink or renote base is in the transmt enabl ed node.

One of the eight repeater receiver tones is selected based on |ogic
inputs to the controller and Control Operator selection. One of the
ei ght may be selected in several ways, described below. The highest
active set selected determnes which tone will be generated. For
exanple, if tone selects 3, 7, and 8 are active, the controller wll
produce courtesy tone 8. This allows the repeater owner conplete
flexibility in designing tone priorities.

Up to three hardware logic inputs to the controller allow sel ection of
one of the eight courtesy tones. The three logic inputs nmay connect
directly to external sensors to encode information of interest to
repeater users. This selection provides conpatibility with earlier
versions of firmare.

The Control Operator or Schedul er may activate one of the eight tone
sel ect s.

Agai n, the highest active tone select determ nes which courtesy tone
tags a repeater user.

Pr ogr anm ng Comands
Courtesy Tone Parameters 1-13
Courtesy Tone Messages 1-13

Control Qperator Commands

Courtesy Tone Select 1-8
Courtesy Tone Desel ect
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Chapter 7
Tel ephone | nt erconnect

The RC-850 controller's tel ephone interconnect provides various features
whi ch support outgoing and incom ng calls.

The outgoing call capability includes:
Aut opat ch
Emer gency Autodi al er (10 tel ephone nunbers)
User Loadabl e Autodi al er (240 tel ephone nunbers)
Manual Phone Patch (by Control Operator)

The incoming call capability includes:
Reverse Patch
Tel ephone Access Mai |l box
Di al Access Paging
Phone Line Contro

The controller's firmvare supports interconnect to one or two | ocal
phone |ines, and supports an rf link to up to three renote phone |ines.

This chapter describes the operation of the interconnect features.
Interfacing information is provided in the Hardware Reference Manual .

This chapter is divided into three sections — Qutgoing Calls, Incomng
Calls, and Ceneral Topics.

Qutgoing Calls

Repeat er users nay place phone calls using the Autopatch, the Emergency
Aut odi al er, or the User Loadable Autodialer. The telephone |line nay

al so be accessed nmanually, if necessary, by the Control Operator

* Autopatch — The user enters the actual phone nunber as part of the
command to activate the patch. The controller can optionally read back
t he phone nunber before dialing. The Autopatch allows any phone nunber
with four or nore digits to be dialed (subject to the antidialer and
toll restrictions).

* Emergency Autodialer — The user enters a command whi ch specifies one
of ten autodial nenory | ocations which hold enmergency service nunbers.

The controller reads back the nanme of the energency service (SC Poli ce,
SJ) Fire, etc.) before dialing the nunber.

* User Loadabl e Autodialer — The user enters a command whi ch specifies
one of 240 autodial nenory |ocations which store frequently called phone
nunbers. The controller can optionally read back the autodial |ocation
and phone nunber before dialing.
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Al'l Autopatch and autodi al operations are supervised by the controller.
It regenerates Touch-Tone or dial-pulse signalling into the phone |ine
to ensure a high degree of reliability. Marginal decoding by the phone
conpany of fluttery, inproper signal |evel, or even of nisdialed
nunbers, is prevented by readback to the user and signalling
regeneration. Phone nunber readback allows the Control Operator to
nmonitor patch activities. This conbination of features nakes the RC- 850
controller's patch as reliable and easy to use as possible.

Aut opatch - Dial any nunmber you wi sh (al nost!)

Activating the Autopatch

The Autopatch is activated by entering the Autopatch comand prefix

foll owed by the phone nunber to be dialed. The command is entered as
one sequence w th- out unkeying between the prefix and the phone nunber.
Phone nunbers may consi st of between 4 and 18 digits. The Operator and
three-digit tel ephone conpany services nay not be dialed fromthe

Aut opatch (such nunbers nmay, however, be stored in either autodialer).

Control Qperator options determine if the phone nunber is read back

i medi ately after entering the patch command or if phone nunber readback
is left as an option to the user. |If readback is forced by Control Op
sel ection, an Autopatch proceeds as foll ows:

User enters Autopatch prefix and tel ephone nunber and unkeys
Controll er says phone nunber and pauses

If the phone nunber is correct, the user "clicks" his mc PTT
Controller dials the nunber and establishes the connection

The "click" refers to a brief transnission (>200ns) by the user to
signal the controller to go ahead and dial. The "click" nust appear as
a receiver COS signhal — not a local mic PTT or control receiver COS. If
t he phone nunmber had been entered incorrectly, the user could enter any
Touch-Tone during the pause to cancel the patch, or could sinply wait
for the courtesy tone without clicking his mc to allow the patch to
cancel by itself.

I f phone nunber readback is |eft optional to the user by Contro
Operator selection, and the user doesn't want the nunber read back, an
Aut opat ch proceeds as follows:

User enters Autopatch prefix and tel ephone nunber and unkeys

Controller says Autopatch Activate nessage (such as "Autopatch")
and pauses

User clicks his mc

Controller dials the number

If the user wants the nunber read back
User enters Autopatch prefix and tel ephone nunber and unkeys

Controll er says Autopatch Activate nessage and pauses
Controll er says the phone nunber and pauses
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User clicks his mc
Controller dials the nunber

Agai n, the patch could be cancelled at either pause by entering any
Touch-Tone digit. |If the nunber read back was wong, the user could
again sinply wait for the courtesy tone without clicking his nic to
all ow the patch to cancel

I f phone nunber readback is disabled by Control Operator selection, an
Aut opat ch proceeds as follows:

User enters Autopatch prefix and tel ephone nunber and unkeys
Controll er says Autopatch Activate nessage and pauses

User clicks his mc

Controller dials the number

The need for the "click" to initiate dialing is software sel ectable by a
Control Qperator. A "Dial Wthout dick" Mde causes the patch to dial
t he nunmber without the user clicking his mc.

An overall flow chart of Autopatch operation is shown in Figure 1.
Aut opat ch User Conmmands

Several progranmabl e user commands are available to activate the

Aut opatch. Three access commands may be enabl ed or di sabl ed

i ndependently by a Control Operator. Each access command may al so be

| ong distance protected i ndependently. The repeater owner could offer
nore than one | evel of Autopatch, such as an open, toll restricted patch
avail able certain tines of day, and a closed, unrestricted patch

avail able 24 hours a day to certain users.

User Commands
Pri mary Autopatch Activate
Secondary Aut opatch Activate
Tertiary Autopatch Activate
Command = (P/ S/ T Autopatch Activate prefix) (tel ephone nunber)

Exanpl e
Pri mary Autopatch prefix = *
Secondary Aut opatch prefix = A9*
User sends "* 2538085" or "A9* 2538085"
Controll er says Autopatch Activate nessage, etc.

See Al so
Hangup — see Hanging Up the Patch
M scel | aneous utilities — see renmi nder of this chapter (cover
tone, duplex, timers, etc.)
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Aut opatch Control Operator Conmmands

The primary, secondary, and tertiary Autopatch user access commands may
be enabl ed and di sabl ed i ndependently, as can the option of |ong

di stance protection. The phone nunber readback node may al so be

sel ect ed.

Control Op Commands
Pri mary Autopatch Enabl e/ Di sabl e
Secondary Aut opatch Enabl e/ Di sabl e
Tertiary Autopatch Enabl e/ Di sabl e
Pri mary Autopatch Long Di stance Enabl e/ Di sabl e
Secondary Aut opatch Long Di stance Enabl e/ Di sabl e
Tertiary Autopatch Long Di stance Enabl e/ Di sabl e
Opti onal / Forced/ Di sabl e Aut opatch Phone Nunber Readback
Dial Needing Cick / Wthout dick

See Al so
Pat ch Ti mer Enabl e/ Di sabl e — see Patch Ti ners

Aut opat ch Programmi ng Commands

Each of the three Autopatch user access comand prefixes may be
progranmed by the repeater owner. The nessage generated when the
Autopatch is activated (such as "Auto patch") may be programmed (this
nmessage i s not generated in the Force Phone Nunber Readback Mode).

Pr ogr anmm ng Comands
Primary Autopatch command prefix
Secondary Aut opatch comrmand prefix
Tertiary Autopatch comand prefix
Aut opatch Activate Message

See Al so
Hangup command — see Hanging Up the Patch
Phone Hangup Message — see Hanging Up the Patch
Aut opatch Timer — see Tiners

Hangi ng Up the Patch

When the Autopatch is conpleted, the user hangs up by entering the
Hangup command code. The controller responds by returning to the on-
hook condition and sending the programabl e Patch Hangup Message (such
as "Call conplete").

User Command Hangup
Command = (Hangup Comrand)

Exanpl e Hangup command = #
User sends "#"
Controll er disconnects the patch and announces the
"Phone hangup nessage"
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Emer gency Autodi al er — Quick Access Wen Seconds Count

The Energency Autodi aler offers quick access to ten prestored tel ephone
nunbers. \Wen activated, the Energency Autodial er reads back a nessage
preprogramed for the particular nunber as feedback to the user that he
entered the correct command. The ten phone nunbers and response
nmessages are progranmed by the repeater owner.

The Energency Autodialer is intended for storage of the nost frequently
cal |l ed enmergency nunbers, such as the various police, fire, anbul ance,
and ot her services. Wen making a patch fromthe scene of an accident,

t he assurance provided to the user by a response nessage such as " CHP"
(California H ghway Patrol) lets himconcentrate on accurately reporting
the circunstances of the energency w thout worrying about having dial ed
t he correct number.

Activating the Emergency Autodial er
An Energency Autodial proceeds as follows:

User enters Energency Autodial prefix and |ocation and unkeys
Controller reads back nessage for that nenory | ocation
Controller dials the nunber and establishes the connection

It is not necessary for the user to click his mc to initiate dialing
with the Emergency Autodialer. The patch is ternminated with the Hangup
command as with the Autopatch

When assigning vari ous energency services to the ten autodial |ocations,
it can be hel pful to users to select the |location based on the first
letter of the service; e.g., anbulance to location 2, fire to |location
3, 911 to 9, etc.

Emer gency Aut odi al er User Commands

Two programmabl e user conmands are avail able to activate the Energency
Aut odi al er. They nmay be enabl ed or disabl ed i ndependently by the
Control Qperator. For exanple, the repeater owner could offer two

| evel s of Emergency Autodial er, such as an open autodial er avail abl e
certain tinmes of day, and a cl osed autodial er avail able 24 hours a day
to certain users.

User Commands
Pri mary Emergency Autodial er Activate
Secondary Emergency Autodial er Activate
Command = (P/S Energency Autodial er Activate)(0-9)

Exanpl e
Pri mary Emergency Autodi aler command prefix = *
Secondary Emergency Autodi al er conmand prefix = A9*
Locati on 3 stores phone nunber for "Fire"
User enters "* 3" or "A9* 3"
Controller says, "Fire" and dials the Fire nunber
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See Al so
Hangup — see Hanging Up the Patch
M scel | aneous utilities — see renminder of this chapter

Emer gency Aut odi al er Control Operator Commands

The prinmary and secondary Enmergency Autodial er access conmands may be
enabl ed and di sabl ed i ndependently.

Control Qperator Commands
Pri mary Enmergency Autodi al er Enabl e/ Di sabl e
Secondary Emergency Autodi al er Enabl e/ Di sabl e

See Al so
Pat ch Ti mer Enabl e/ Di sabl e — see Patch Ti ners

Emer gency Aut odi al er Programr ng Commands

Bot h Energency Autodi al er user access conmmand prefixes may be progranmed
by the repeater owner. The nessages generated when the Energency

Autodi aler is activated (such as "SC Police", "Fire", etc.) may be
progranmed, as well as the actual phone nunbers.

Pr ogr anmm ng Comands
Pri mary Emergency Autodi al er comand prefix
Secondary Emergency Autodi al er conmand prefix
Enmer gency Aut odi al er #0-9 Messages
Enmer gency Aut odi al er #0-9 Tel ephone Nunbers

See Al so
Hangup command — see Hanging Up the Patch
Phone Hangup Message — see Hanging Up the Patch
Enmer gency Autodialer Tinmer — see Tiners

User Loadabl e Autodialer — To Each H s Oan

The User Loadabl e Autodi aler stores up to 240 tel ephone nunbers and is
i ntended for storage of users' hone phone nunbers and ot her frequently
call ed nunbers. It can also store additional phone nunbers for
energency services if the ten provided by the Enmergency Autodialer are
not sufficient. Al autodialer nunbers are stored in the controller's
non-vol atile menory, so they aren't lost if power is renoved fromthe
controller.

Locations 40-99 can store up to 8 digit nunbers, while |ocations 10-39
and 100-199 store up to 11 digits. Locations 200-249 store up to 35
digit phone nunbers and are suitable for MCI/Sprint access nunbers and
codes and credit card nunbers.

The phone nunber "nacro" capability described later in this chapter

allows storing area codes in a single digit position, if necessary, to
conserve space.
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The User Loadabl e Autodi al er can be made avail able to users for |oading
and changi ng their own phone nunbers in nmenory. The nunbers are stored
in three "banks". Bank 0 stores 90 nunbers (10-99), Bank 1 stores 100
nunbers (100-199), and Bank 2 stores 50 nunbers (200-249). Separate
user command code prefixes apply to | oading and erasi ng nunbers from
each of the nenory banks and to activating nunbers from each bank of the
aut odi al er. Each bank may be | ocked or unl ocked by a Control Operator

Loadi ng and Erasi ng Nunbers
If the User Loadabl e Autodialer is unlocked, a nunber may be | oaded by
entering the |l oad/ erase prefix, followed by the autodial nenory
| ocation, foll owed by the phone nunber:
User enters | oad/erase prefix, location, and phone nunber
Controller says, "Autodial wite" and stores nunber in nmenory

A nunber may not be stored in a |location already containing a nunber -
it is necessary to first erase a location if a nunber is stored there
before witing in a new nunber. To erase a nunber:

User enters |oad/ erase prefix and nenory | ocation
Controller says, "Autodial cancel" and erases nunber in nenory

The user may now | oad a new tel ephone nunber into the enpty |ocation

Activating the User Loadabl e Aut odi al er

To activate the User Loadabl e Autodialer, the user enters the User
Loadabl e Aut odi al er prefix followed by the autodial nmenory | ocation.
Control QOperator selections determ ne whether the |ocation and phone
nunber are read back. These sel ections include:

Locati on read back; phone nunber read back as user option
Locati on and phone nunber read back as user option
Location only read back as user option

No | ocation or phone nunber read back

Figure 2 shows the operational flow of the autodialer. As with the

Aut opatch, the user nay click his mc to initiate dialing during the
pause after readback of the |ocation or phone nunber. The Dial Wthout
Click Mdde elimnates the need for the user to click his mic to initiate
di al i ng.

User Loadabl e Aut odi al er User Conmmands

I ndependent user conmands are avail able to activate nunbers from each
bank of the User Loadable Autodialer. Each bank may be enabl ed and
di sabl ed i ndependently by a Control Operator

User Commands
User Loadabl e Autodi al er Bank O Load/ Er ase
User Loadabl e Autodi al er Bank 1 Load/ Erase
User Loadabl e Autodi al er Bank 2 Load/ Er ase
Erase command = (Bank 0/ 1/ 2 Load/Erase prefix)(location)
Load command = (Bank 0/1/2 Load/ Erase) (| ocation)(phone nunber)
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Exanpl e
Location 50 in bank O currently contains an old phone nunber.
Bank O Load/Erase prefix = 456
We can erase |location 50 by entering "456 50"
Controller responds, "Autodial cancel" and erases the ol d nunber
We can | oad our new nunber by entering "456 50 2538085"
Controller responds, "Autodial wite" and | oads the new nunber

User Loadabl e Autodi aler Bank 0 Activate
User Loadabl e Autodi aler Bank 1 Activate
User Loadabl e Autodi al er Bank 2 Activate
Activate command = (Bank 0/1/2 Activate prefix)(location)

Exanpl e
Bank O Activate prefix = *
We can call bank O location 50 by entering "* 50"
Controller says Autodial Activate nessage, etc.

See al so
Hangup — see Hanging Up the Patch
M scel | aneous utilities — see renminder of this chapter

User Loadabl e Autodi al er Control Operator Comrands

Each bank may be enabl ed/ di sabl ed and | ocked/ unl ocked i ndependent|y.
The phone nunber readback node may al so be sel ect ed.

Control Qperator Commands

User Loadabl e Aut odi al er Bank
User Loadabl e Aut odi al er Bank
User Loadabl e Aut odi al er Bank
User Loadabl e Aut odi al er Bank
User Loadabl e Aut odi al er Bank Lock/ Unl ock

User Loadabl e Aut odi al er Bank Lock/ Unl ock

User Loadabl e Aut odi al er Phone Nunber Readback Optional /D sable
User Loadabl e Autodi al er Locati on Readbk Enabl e/ Di sabl e

Enabl e/ Di sabl e
Enabl e/ Di sabl e
Enabl e/ Di sabl e
Lock/ Unl ock

NF,ONEFO

See Al so
Pat ch Ti mer Enabl e/ Di sabl e — see Patch Ti ners

User Loadabl e Autodi al er Programi ng Commands
Access and | oad/ erase conmand prefixes nay be progranmed by the repeater

owner. The nessage generated when the autodialer is activated (such as
"Auto dial") may be programed.
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Pr ogr anm ng Comands
User Loadabl e Aut odi al er Bank O Activate Conmmand Prefi x
User Loadabl e Autodi al er Bank 1 Activate Conmand Prefix User
Loadabl e Autodi al er Bank 2 Activate Command Prefi ¥ser Loadabl e
Aut odi al er Bank O Load/ Erase Command Prefi x
User Loadabl e Aut odi al er Bank 1 Load/ Erase Command Prefi x
User Loadabl e Aut odi al er Bank 2 Load/ Erase Command Prefi x
User Loadabl e Autodi al er Activate Message
See Al so
User Loadabl e Autodialer Tinmer — see Tiners
Ti mers
An overall tinmer and an activity tinmer nay limt the duration of all

aut opat ch/ aut odi al
t he Autopatch, Energency,

A common program nable activity tinmer applies to al

timers nay be enabl ed or

If the overall tiner

the user when he is listening (waiting unti
with the Patch Ti neout Warni ng Message (such as "30 seconds left").

user then has 30 seconds
or the controller wll

The tinmer may be extended over and over,

it times out again. The
seconds left" warning is

The activity tinmer hangs

t he recei ver channel for
carrier. It is reset at
transm ssion. A "warbl e"
timer. Wen it is heard,

calls.

is allowed to time out during a patch

Three separate val ues nay be progranmred for
and User Loadabl e Autodialer overall tiners.
three. The patch
di sabl ed by a Control Operator
it notifies
he unkeys, if necessary)
The

to either conplete the call or extend the tinmer

automatically hang up the patch

but no warning is given before
Ti mer Extend comand is ignored before the "30

gi ven.

up the patch either if there is no activity on
the specified period or if there is a constant
the begi nning and end of each user
warns of inpending tinmeout of the activity
the user may refresh the timer by keying down

to produce a brief carrier

The overall timer nmay be
functions by setting its
Enmer gency Aut odi al er may
t he Energency Aut odi al er

Pr ogramm ng Ref erence Manual

their values to zero.

User Conmmands
Patch Tinmer Extend =
Exanpl e

sel ectively disabled for any one of the patch
timer value to zero. For exanple, the

operate with only the activity tiner by setting
overall tiner value to zero. See the

for details on disabling tinmers by setting

(Patch Uility P Prefix) *3

Patch Utility P Prefix = *
User sends "* *3" during patch after the controller infornmed him
that there was 30 seconds left.

Control |l er
Ti mer

says,
Ext end val ue.

"Tinmer X',

and rel oads patch tinmer with the Patch
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Pr ogr anm ng Comands
Patch Ti mer Extend Ti mer
Patch Utility P Command Prefi x
Aut opat ch Ti meout Ti ner
Emer gency Aut odi al er Ti neout Ti mer
User Loadabl e Autodi al er Ti nmeout Tiner
Patch Activity Tiner

Control Qperator Commands
Patch Ti mer Enable / Disable

Cover Tone

The patch offers a "cover tone" which results in nuting of the user's
audi o through the repeater, replaced instead by the cover tone. It
offers a degree of privacy by allowi ng only one side of the conversation
to be heard over the repeater transnitter (the tel ephone side). The
cover tone may be selected by the Control Operator to be always on, to
be user selectable, or to be disabled. The cover tone itself is a
"message", programuabl e by the repeater owner.

If in the user selectable node, to activate the cover tone, enter the
Cover Tone Command before or during a patch. The cover tone sel ection
is cancelled at the end of the patch and may be sel ected again for the
next patch.

User Command = (Patch Wility P Prefix) * 2

Exanpl e
Patch Utility P Prefix = *, and user selectable
User enters "* *2" before or during a patch.
Controller responds with, "C' and the cover tone is activated
for the next/current patch

Pr ogr anm ng Comands
Cover Tone Message
Morse Code Paraneters / User Command Response, Speed, pitch,
| evel (applies if cover tone is defined as a Morse character)
Patch Utility P Command code prefix

Control Qperator Commands
Cover Tone User Selectable / Disable / Always On
Ful I / Hal f - Dupl ex Mode
Tel ephone audio during a patch is nornally nuted at the repeater
transnitter while the user is transmtting (half-duplex). This allows

the user to i mredi ately bl ock inappropriate remarks nade by the party on
t he phone by sinply keying his mnicrophone.
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In the full-duplex node, phone audio is not nmuted while the user
transnits. This allows users with a full-duplex transceiver or a pair
of ordinary transceivers to make patches allowing themto talk and
[isten at the sane tine.

In the full-duplex node, inappropriate remarks nade by the party on the
phone can only be bl ocked by terninating the patch.

The Control Operator may sel ect full-duplex node as "user sel ectable" or
"al ways on".

If in the user selectable node, the patch operates hal f-dupl ex unless
the user specifies full-duplex by entering the duplex conmand before or
during a patch. The full-duplex selection is cancelled at the end of
the patch and may be selected again for the next patch

If full-duplex is Control Op selected as "always on", then the user nay
specify half-duplex for a particular call by entering the dupl ex
command. He may al so enter the cover tone command to activate the cover
tone and operate the patch hal f-dupl ex.

The activity timer is disabled during full-dupl ex patches.
User Command = (Patch Wility P prefix) *1

Exanpl e
Patch Utility P prefix = *, full-duplex user selectable
User enters "* *1" before or during a patch
Controller says, "D' and prepares for full-duplex patch

Patch Utility P prefix = *, full-duplex always on

User wants this patch only to be half-dupl ex

User enters "* *1" before or during the patch
Controller says, "D' and prepares for hal f-duplex patch

Control Qperator Commands
Ful | - dupl ex user sel ectable / always on

Cust om Hangup

To prevent malicious patch hangup during a call, the user has the option
to define his own three-digit hangup code prior to making the call. The
custom hangup code permits himto define the hangup code for his call
which inhibits the normal Patch Hangup command fromterm nating the

cal l.

To define a custom hangup code, enter the command within 15 seconds of
initiating the patch (do it before activating the patch). The hangup
code is returned to the nornal repeater owner progranmed code after the
conpl etion of the current call or if the patch isn't initiated within 15
seconds.
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If you forget the custom code you define, the Control Op can hang up the
patch with the phone onhook Control Op comand.

If you start to enter a patch conmand and unkey, and then hear the
controller say, "cancel", wait 15 seconds to |let the accidental custom
hangup code cl ear before retrying.

User Command = (Patch Wility P Prefix) (any 3 keys except # or D, and
not beginning with Pad Test prefix)

Exanpl e
Patch Utility P Prefix = *
User sends "* 3A7" within 15 seconds of starting the patch
Controller responds with, "cancel" and redefines the patch
hangup code for this call to 3A7.

Control Qperator Commands
Cust om Hangup Enabl e / Disable
Phone On- Hook

Last Nunmber Redi al

The user can later redial the last nunber called through the patch with
a sinmple comand, in case the nunber was busy, or for any other reason.
The | ast nunber dialed is stored for ten mnutes, after which it is
erased automatically by the controller.

User Command = (Patch Wility Q Prefix) *

Exanpl e

Patch Utility QPrefix = *

User sends "* *" within 10 mnutes of last placing the call to
retry.

Hook FI ash

The hook flash comand all ows the user to simul ate depressing the hook
switch monentarily, allowi ng access to a variety of PBX or tel ephone
conpany ESS (El ectronic Switching Station) features.

User Command = (Patch Wility Q Prefix) *5

Exanpl e
Patch Utility Q Prefix = *
A system has a phone line to an ESS office and has the call
waiting feature provided by the phone comany. During a
patch, the user hears that there is a call waiting. He can
put the first line on hold and answer the waiting call by
entering "* *5".
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Manual Phone Patch

The Control Operator can manually "pick up the phone" to place a call or
listen to the phone line fromover the air. After picking up the phone,
he can pass Touch-Tone digits directly through to the phone line to
place a call (if in "Touch-Tone Unnmute after #" node). The Autopatch
and activity timers apply to a call initiated in this way. No |ong

di stance protection applies.

The call can be termnated with the Hangup comrand.

Control Qperator Commands
Phone O f - hook
Phone On-hook (simlar to user Hangup comrand)

User Conmmands
Hangup

Anti di al er

A flexible "Antidialer" inhibits specific tel ephone nunbers or bl ocks of
nunbers from being dialed through the Autopatch. It can suppl enent the
toll-restrict cabability (see "Toll Restrict") or can specifically deny
access to certain phone nunbers, such as the pizza parlor, places of
busi ness, etc. Ten antidial slots are avail able, capable of storing up
to eleven digits each. The nunbers are | oaded by the repeater owner

Wi th progranmi ng commands.

Antidial nunbers may include wildcards (?) and globals (*). A wldcard
in an antidial phone nunber matches any digit at that position. As an
exanpl e of wildcards, an antidial nunber 253-8??? would trap nunbers
253-8000 t hrough 253-8999.

A global matches any digit at that position and through the renmai nder of
the nunber. For exanple, an antidial nunmber 1301* traps any 4 digit or
| onger nunber begi nning with 1301.

If a phone nunber in the antidialer is attenpted through the Autopatch,
the controller responds with the progranmabl e Antidi al Message (such as,
"Contact control operator").

Pause digits are ignhored by the Antidialer so that it can't be fool ed by
users inserting pauses in a phone nunber.

Pr ogr amm ng Comands

Anti di al Response Message
Anti di al Phone Nunber Load
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Toll Restrict

The controller has a sophisticated toll restrict, or long distance
protect capability, which may be selectively applied to each Autopatch
access comand. [Toll-restrict does not apply to the autodialers.]
When | ong distance is disabled, tel ephone nunbers defined as toll calls
cannot be dialed. Wen it's enabled, any tel ephone nunbers may be
called, unless they're trapped out by the antidialer.

Two forns of toll restrict are available. Toll Restrict Mdde A bl ocks
phone nunbers beginning with zero or one and nunbers | onger than 7
digits. This sinple node is useful and easy to use if |ong distance
access in your area requires a leading 0 or 1 and customtailoring of
the dialing area isn't needed.

Toll Restrict Mdde B allows defining permtted exchanges in two area
codes, regardless of whether a leading one is required. The controller
stores the status of each of eight hundred tel ephone exchanges (200-999)
for two area codes. Additional area codes nay be "pernitted" as a
whole. This capability allows you to define the calling areas avail able
to your users and those which are denied when | ong distance is disabl ed.

The ability to selectively apply | ong distance protection to the three
Aut opat ch access commands all ows you to support several |evels of users.

When | ong distance is disabled, and toll-restrict node B is sel ected,
only 7, 8, 10 and 11 digit nunbers may be dial ed.

Tel ephone Nunber

7 digit nunber: (exchange) (4 digit nunber)

8 digit nunmber: (0 or 1) (exchange) (4 digit nunber)

10 digit nunber: (area code) (exchange) (4 digit nunber)

11 digit nunber: (0 or 1) (area code) (exchange) (4 digit nunber)

One of the tel ephone exchange tables applies to seven- and eight-digit
nunbers, and to ten- and el even-digit nunbers which use the |ocal area
code. The other exchange table applies to ten and el even digit phone

nunbers using an adj acent area code.

Progranmm ng comands are available to | oad all exchanges in each
exchange table as | ong distance or local and to selectively define each
of ei ght hundred exchanges (in each area code) as |ong di stance or
local. |If nost of the exchanges in the area code are |ong distance, we
can first define the entire exchange table as |ong distance. Then we
can go back and set as local those which we want users to be able to
call. If nost are local, then first we can define the entire table as
| ocal, then go back and set as |ong distance those that we want to

bl ock.
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Let's look at an exanple using Toll-Restrict Mode B. Qur local area
code is 408 and the adjacent area code is 415. W'I|l |let 800 area code
nunbers go through.

Local Area Code = 408
Adj acent Area Code = 415

Permtted Area Code #1 = 800
Permitted Area Code #2 = (enpty)
Permitted Area Code #3 = (enpty)

Local Area Code Exchange Tabl e shoul d be | oaded wi th exchanges
we want to permnmit in area code 408.

Adj acent Area Code Exchange Tabl e shoul d be | caded with
exchanges we want to permt in area code 415.

Control Qperator Commands
Pri mary Autopatch Long Di stance Enabl e/ Di sabl e
Secondary Aut opatch Long Di stance Enabl e/ Di sabl e
Tertiary Autopatch Long Di stance Enabl e/ Di sabl e

Pr ogr anmm ng Comands

Toll Restrict Mdde A/ B Sel ect

(the following apply only in Mode B, area codes | oaded as nessages)

Local Area Code

Adj acent Area Code

Permtted Area Code #1

Perm tted Area Code #2

Perm tted Area Code #3

Define Entire Local Area Code Exchange Tabl e as Long Di stance/ Local

Define Entire Adjacent Area Code Exchange Tabl e as Long D stance/ Local

Def i ne Specific Exchange in Local Area Code Exchange Tabl e as Long
Di st ance/ Local

Def i ne Specific Exchange in Adjacent Area Code Exchange Table as Long
Di st ance/ Local

Phone Nunber WMacr os

Frequently dialed digit strings can be stored in the controller and
referenced as leading digits (the first digits) in phone nunbers. For
exanple, a 1 and area code can be stored as a nacro and can be
referenced in eight-digit autodial slots, thereby allowi ng eleven-digit
phone nunbers to be stored in eight-digit slots. Leading digits

avail able for nacro expansion include A, B, C, and 1.

As an exanpl e, we have many phone nunbers that begin with 1-415 and 1-
707 that we'd |like to store in the User Loadable Autodialer eight-digit
slots. W can assignh Macro "A" to be "1415", and Macro "B" to be
"1707". Tel ephone nunber 1-415-964-8034 could then be | oaded in an
eight-digit slot in the autodialer as "A9648034".
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Suppose our tel ephone conpany requires a leading "1121" for |ong

di stance calls instead of the nore common | eading "1". W can | oad
Phone Nunber Leading 1 Override with "1121". Autopatch or autodi al
phone nunbers with a leading 1 are expanded out to a |eading 1121 as
requi red by the phone conpany.

The use of A B, or C as prefixes in phone nunbers stored in autodialers
has a second effect, in addition to expansi on of any phone nunber mnacros
stored. Autodial phone nunbers can be directed to one of the three

| ogi cal phone lines, based on the A/B/C prefix. See the section on
Mul ti pl e and Renpte Phone Lines, later in this chapter.

Patch Dialing Prefix

Al'l Autopatch and autodialer calls can result in stored digit strings
precedi ng dialing of the actual phone nunber specified. For exanple, if
our controller is connected to a PBX extension, and it is necessary to
get an outside line first by dialing 9, we can |load the Prinary Patch
Dialing Prefix with "9 (pause)". The pause allows the controller tine
to get the outside dial tone before continuing to dial.

Secondary and Tertiary Patch Dialing Prefixes nmay be specified, which,

i f |oaded, cause Autopatch calls placed with the Secondary or Tertiary
Aut opat ch Command prefixes to be preceded by the secondary or tertiary
prefix rather than the nain dialing prefix. Suppose, for exanple, that
our PBX uses a 9 to get a local outside line and a 7 to get a tie line
to a nearby towmn. We can load the nain Patch Dialing Prefix with "9
(pause)" and the Secondary Patch Dialing Prefix with "7 (pause)". The
Pri mary Autopatch Command nmay be used for local calls, and the Secondary
Aut opat ch Command nay be used for calls using the tie line. The
Tertiary Autopatch Command, with an "enpty" dial prefix defined, could
be used for placing calls within the PBX

Aut odi al nunbers may include the Primary, Secondary, or Tertiary Dialing
Prefix by using a leading A, B, or C. The Primary Dialing Prefix is

al so used when no leading AAB/Cis present. (Any or all prefixes may be
left enpty.)

Mute / Hear Dialing

When the patch is activated, a burst of dial tone and the controller's
Touch-Tone signalling into the phone Iine can be heard over the air
(unless pulse dialing is selected). This audio provides feedback to the
user that dial tone was received and that the controller did signal into
the line. The Touch-Tone signalling over the air can also signal a
renote phone line as described later in this chapter.

The audi o may be muted by Control Operator selection so that after the
user enters the patch command, all is silent until the ringing (or busy)
signhal is heard. Sone users consider this node nore pleasant. Either
way, signalling is sent over the air when directed to renote phone
l'ines.
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Control Qperator Commands
Mute / Hear Dialing

Phone Nunber Readback Voi ce

The controller reads back phone nunbers in its nmale or female
synt hesi zed voice, or in Muirse code. The node is selectable by a
Control Op comand.

Control Qperator Commands
Phone Nunber Readback Male / Fenmle / Mbrse code

Signal ling Type

The controller is capable of dialing into the tel ephone Iine using
regenerated Touch-Tone or dial pulse. Nornal 10 digit per second DTM-
and a slower 5 digit per second Touch-Tone dialing are available. Both
10 and 20 pul se per second dial pulse are supported, allowi ng the option
of faster dialing for those cases where Touch-Tone is not supported but
where 20 pps dial pulse will work.

The signalling type is selected by the repeater owner with a progranm ng
command. Signalling to renote phone lines is always DTM- 10 digits/sec.

Pr ogr anmm ng Comands
Touch-Tone 10/20 digits per second, or Dial Pulse 10/20 pps.

Incomng Calls

The controller can automatically answer the phone. The repeater owner
and Control Operators can call into the repeater to programand contro
it; users can call in to activate the reverse patch, paging, and to
access the mail box.

Phone Line Contro

The phone is allowed to ring for a period determ ned by the Phone Answer
Delay Tinmer. |f the phone rings for this length of tinme, it is answered
and the Phone Answer Message i s announced. The primary Touch-Tone
decoder switches to the tel ephone and the caller has 15 seconds to enter
a valid command. |If no valid command is entered, the controller
announces the Phone Hangup Message over the phone and hangs up

Entry of Control Operator |evel conmands or unl ocking the controller and
entry of Programmi ng commands extends the protective tinmer to two

m nutes. The tinmer protects agai nst accidental disconnect. Normally,
when you' re done entering conmands fromthe phone, enter the Contro
Oper at or Onhook Conmmand or user |evel hangup command to instruct the
controller to hang up
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The repeater owner may di sabl e progranm ng and Control Operator control
t hrough the tel ephone |ine command channel to enhance security. |If
enabl ed, any valid Control Qperator command, or the unlock command,
extends the phone line control tiner to two mnutes. Control Operators
can enter a series of Control Op conmands. The repeater owner can

unl ock the controller and enter progranm ng conmands. A Control
Operator can also listen-only to the repeater receiver, or he may pl ace
hinself on the air directly like a patch.

A systemuser calling into the repeater has 15 seconds to enter a valid
user |level command, such as a reverse patch, mail box, or pagi ng conmand.

The controller may be instructed not to answer the phone the next tine
it rings. This allows an auto-answer nodem sharing the phone line to
answer next tine without interference by the controller also answering
the line.

Commands entered over the phone nust be terminated with the # key.

Two alternate nodes nodify this nornmal form of tel ephone access to the
controller. Reverse Patch Mbde 1 allows the caller five seconds to
enter a valid conmand — if none is entered, a general reverse patch
(ringout) begins. This node is useful for reverse patch callers wthout
Touch-Tone capability.

Reverse Patch Mbde 2 does not allow phone line control — a call into the
repeater causes the controller to ring out as a general reverse patch
wi t hout answering the phone. |If the reverse patch is answered from over

the air, the controller picks up the phone.

Pr ogr anmm ng Comands
Phone Answer Message Phone Answer Del ay Ti ner
Control From Phone Enabl e/ Di sabl e

Control Qperator Commands
Phone Line Control Tiner Extend (this function is also perforned
by any valid Control Operator command)
Phone On- Hook (hangup)
Control Qperator On Air
Reverse Patch Mbdde 0/1/2
Li sten On Phone On / Of
Don't Answer Next Cal

Reverse Patch
A caller fromthe phone nay request to be placed on the air with the
reverse patch. The caller nmay even specify the user that he's | ooking

for with the directed reverse patch, which announces the user's cal
sign as stored in one of the controller's 100 user "call sign slots".
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The controller automatically answers the phone as descri bed above
(except in Reverse Patch Mode 2). A caller nay enter either the genera
or directed reverse patch command. The repeater transnmitter activates
with an electronic "ring" signal to alert users that a call is waiting.
If the directed reverse patch conmand was used, the controller will
announce the call sign of the user specified by the caller. The
controller waits until any users on the repeater have unkeyed before
announcing the call sign. This activity is heard by the caller on the
phone line as well as over the air. The prinmary Touch- Tone decoder

swi tches back to the receiver when a signal is present to allow a user
to answer the reverse patch. When no signhal is present at the
receiver, the Touch-Tone decoder remains on the phone, allow ng the
caller to load a mail box nmessage or term nate the reverse patch early.

The ringing will continue after call sign announcenent for a period
equal to the Reverse Patch Ringout Tiner. This ensures that the user
being called is given the opportunity to hear that the call is for him

and to answer it.

When the reverse patch is answered, the patch continues |Iike an

Aut opatch, with the Autopatch overall tinmer and the activity timer
limting the call duration. The user on the air hangs up the patch with
t he Phone Hangup comand.

If a directed reverse patch is not answered, the controller
automatically creates a mail box nessage for the user, fromcall sign
slot 79, tagged with the tine and date of the call.

Reverse Patch Mbde O requires the Reverse Patch Command to be entered
fromthe phone. This ensures that only authorized persons may activate
it — wong nunbers into the repeater systemw |l not activate the
transnitter. Only persons supplied by the repeater owner with the

t el ephone nunber and access code may use it. The conmmand code may be
changed at any tinme as well, in case the code is found out by anyone not
authori zed to use the reverse patch

Reverse Patch  Auto-answer Auto-ringout Command from phone
Mode O yes no yes
Mode 1 yes yes, after 5 seconds yes
Mode 2 no yes no

Reverse Patch Activate Command = (Reverse Patch Activate Comand)
Reverse Patch Answer Command = (Patch Utility P Prefix)

Exanpl e
Reverse Patch Activate Command = 1, Patch Utility P Prefix = *,
Mode O sel ected
A person calling into the repeater's phone |ine may activate
the patch by entering "1#". A user may answer the
reverse patch fromthe radio by entering "*".

When answering the reverse patch fromthe radio, enter the comand and

unkey to allow the conmand to be evaluated. Then key down again and say
hel | o.
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The reverse patch ringout can be ended early fromthe phone or the radio
by entering the hangup conmand wit hout havi ng answered t he patch.

Pr ogr anm ng Comands
User Call Sign Messages
Reverse Patch Ri ngout Ti ner
Reverse Patch Activate Comrand

Control Qperator Commands
Reverse Patch Enabl e/ Di sabl e
Reverse Patch Mbde 0/1/2

User Commands
Reverse Patch Activate (fromthe phone)
Reverse Patch Answer Command (from over the air)
Hangup Command

Mai | box

Callers may retrieve and erase nail stored for themand send nail to
systemusers fromthe phone. Any of ten "stored" nessages nmay be

| oaded. Data, such as phone nunbers, nay be appended to the nessages,
allowing the caller to | eave a return phone nunber. See the Mil box
section of the manual for nore details.

If the repeater systemincludes the ACC Digital Voice Recorder, the
caller may retrieve and store digitally recorded voi ce nessages fromthe
menory of the DVR  See the DVR Manual for nore details.

Di al Access Paging

A caller into the system nmay activate a pagi ng sequence over the air.
Any two-tone sequential device may be paged and any ot her sel ective cal
devi ce whose fornmat and address have been stored in a pager nenory nay
be called. The page nay be tone only, tone and synthesized speech
nmessage, or tone and data, dependi ng upon the paging format used.

The caller may | eave a mail box nmessage for the repeater user, if
desired, in addition to activating the page.

See the Paging section of the manual for nore details.
Pr ogr amm ng Comands

Pagi ng Command Prefi x

Pagi ng Menory Load

User Conmmands
Pagi ng
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Ceneral Topics

Shari ng the phone line and use of multiple or renote phone lines, are
speci alized applications. |If you're using a single phone line at the
site, it isn't necessary to read this section. However, you may get
sonme good i deas!

Sharing the Phone Line

Several repeater controllers nmay share one phone line. The RC 850
controller supplies an open collector "Phone Line Busy" output, which
may be "or-tied" with other controllers at the sane |ocation. The Phone
Li ne Busy signal should also be tied to the controllers' "Phone Line
Busy" inputs. Before a controller goes

of f-hook for an outgoing call, it checks the Phone In Use input — if
it's active, the
user is notified with a "Busy" nessage. |If it's not active, the

controll er goes offhook and activates its Phone Line Busy output, which
prevents other controllers from sinultaneously trying to use the line.

The several controllers sharing the line should be programmed with the
same phone answer delay timer value. |In that way, all controllers wll
answer, and conmands may be directed to a particular controller. Those
controllers which do not receive valid comands will drop out after 15
seconds. Alternately, one or nore controllers may be instructed not to
answer the phone by setting its phone answer delay tinmer to zero.

A programm ng command sel ects a Shared or Unshared Phone Line Mdde. See
t he Hardware Reference Manual for details on interfacing multiple
controllers to one phone I|ine.

Pr ogr anmm ng Comands
Shared / Unshared Phone Li ne Mde

Mul ti pl e and Renote Phone Lines

The controller's firmvare supports up to three "Logi cal Phone Lines"
These logical lines are |ike the buttons on a key tel ephone — one of the
three may be sel ected when nmaking a call. Each logical |ine may be one
of two local phone lines at the site itself, or one of three renote
phone lines |inked through the repeater systenis auxiliary (renpte base
or link) transceivers.

Mul tiple Iocal Iines can be useful when the repeater serves a w de area,
and the phone conpany can supply lines with different local calling
areas. Renote lines, linked through the auxiliary transceivers, can
elimnate the need for expensive comrercial |ines on nountain-top sites.
The lines can instead be |l ocated at residences. The ability to support
up to three local and/or renote |ines provides a high degree of
flexibility.
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Each Logi cal Phone Line (Line #1, #2, and #3) is assigned to be Local
Phone Line #1 or #2, or Renote Phone Line #1, #2, or #3. The assignnent
is done by the repeater owner w th progranmm ng comrands.

The two | ocal phone lines use the internal tel ephone interface board and
are di stinguished by a signal which may drive an outboard DPDT relay to
select one of two lines into the controller.

Renot e phone |ines are defined by a down channel (repeater to renote
phone line site) and an up channel (renbte site to repeater). Pager
menories optionally store patch activate and shutdown signalling

i nformation to distinguish between the several renote sites. Calls
directed to rennte phone lines automatically bring up the appropriate
auxiliary transceivers for the up and down channels and send optional
pager nenory signalling information to activate the appropriate site.
This is done automatically by the controller, transparant to the
repeater user.

The repeater transnitter may al so performthe down link function. A
logic signal is available fromthe controller to enable a PL encoder at
the repeater trans- nitter to gate audio into the renote phone line to
prevent a "l oop around".

If desired, the up link may be shared with the repeater's contro
receiver.

In general, calls are directed to one of the three |ogical phone lines
based on:

(1) the Autopatch command prefix used (prinmary, secondary, or tertiary),

or

(2) aleading A, B, or C stored in autodial nunbers.

Logi cal

Phone Li ne Aut opat ch Access Aut odi al Access
#1 Pri mary Autopatch command Leading "A" or no |eading prefix
#2 Secondary Aut opatch commandLeadi ng "B" in nunber stored
#3 Tertiary Autopatch command Leading "C' in nunber stored

Physi cal Phone Li ne
Phone Sel ect Pager Up Pager Down
Li ne Qut put Menory Menory
Local #1 Low - -
Local #2 Hi gh - -
Renot e #1 Low 50 53
Renot e #2 Low 51 53
Renot e #3 Low 52 53

When a patch is initiated which is directed to a |ocal phone line, the
Phone Line Select output may drive a relay to select the proper |ine.
The patch occurs through the tel ephone interface board in the
controller.
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Patches directed to the renpote |lines cause the up and down channels to
activate. |If auxiliary transceiver 1 or 2 is specified as the up or
down channel, it is activated on its nenory frequency 8. User audi o may
be supplied by the repeater transmitter or auxiliary transmitter to the
renote phone line site. Telephone audio fromthe renote site is
supplied to the repeater through an auxiliary receiver or the contro
receiver. Optional selective call signalling, stored in pager nenories
50, 51, or 52, activates the renpte phone Iine at the beginning of the
pat ch, and either pager nenory 53 or the Phone Hangup Message may
include signalling to knock it down.

Equi prent required at the renote phone line sites includes just a
receiver and transmitter, a signalling decoder such as ACC s HSC tone
decodi ng board, and a sinple phone patch such as the Heathkit HD 1515.
If the repeater transmtter, rather than one of the auxiliary
transnitters, perforns the down |link, then a PL encoder and decoder are
needed at the repeater and renote site, respectively.

Renot e Phone Li ne Down and Up Channel s
Down Channel Up Channel
Repeater transmtter Control receiver
Auxiliary transceiver Auxiliary transceiver
Auxiliary transceiver Auxiliary transceiver
Auxiliary transceiver Auxiliary transceiver
Auxiliary transceiver Auxiliary transceiver

A WN P
A WN P

Pr ogr anmm ng Comands
Logi cal Phone Line #1/2/3 Assi gnnent
Renot e Phone Li ne Down Channel Assignnent
Renot e Phone Line Up Channel Assignment

See Al so

Renpt e Base Menori es
Pager Menories
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Chapter 8
Renpt e Bases and Li nks

Several auxiliary frequency-agile (synthesized) half duplex transceivers
and full duplex links may be connected to the repeater system Renpote
base transceivers may serve several functions, including renote phone
l'ine linking, paging, Schedul er event transm ssion, and general use by
repeater users for operating a renote base through the repeater. Ful
dupl ex links might typically be 220 or 420 MHz links which tie the
repeater systeminto other repeater systens at other |ocations, or may
be wire links to other repeaters |located at the sane site.

The renote base application gives users the opportunity to share

equi pnent for other bands |located at an optinumsite. The renote base
al so all ows sinple on-channel linking to other repeaters and sinpl ex
frequencies fromthe repeater site. In addition to nanual control by
users, the Schedul er can automatically bring up the renotes and |inks at
predefined tinmes in listen only or listen / transnmt for nets and other
regul ar activities.

The controller supports up to four link / renpte base channels. Each
channel may connect to a full duplex link transceiver or a half duplex
renote base transceiver. Channel 3 nay alternatively function as the
user selectable "Spare Audio 1", and channel 4 nmay alternatively serve
as the control receiver. Assignment of each channel is made by the
repeater owner wth programm ng conmands.

Channel Li nk Renote Base Spare Audio 1 Control Receiver
1 Link 1 RB 1 - -
2 Link 2 RB 2 - -
3 Link 3 RB 3 (014 -
4 Link 4 RB 4 - (014

For example, the systemcould directly support two renote base

transcei vers, one full-duplex link, and a control receiver. O it mght
support one renote base transceiver, two |links, and Spare Audiol
function. The system nay be expanded to neet | arger requirenents with
the resources on the Conputer Interface Board and external circuitry.

Logic I/Ois supplied for renpote base and |link COS inputs and PTT
outputs. Switched audio inputs to the controller are available for each
channel. Renote base and link transnitter audio may be taken fromthe
controller's repeater transnitter audio output. Since this audio output
may i nclude command response audi o and audio from other |inks nixed
under conputer control, it can permt renote base and |link access to
many of the controller's features. The link transmt audio may al so be
taken fromthe "processed receiver audi 0" which consists of only
repeater receiver audio with Touch-Tone and squelch tails renpved.
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Cenerally, a renote base is designed to sinulate as closely as possible
normal operation of an amateur transceiver. This nmeans that stations
listening to the renpte base transceiver output shouldn't be able to

di stinguish its users fromany other users on the channel. [|f desired,
however, users may activate repeater functions fromthe renote base
frequency.

Audio to the repeater transmitter is prioritized, with repeater receiver
audi o overriding renote base and |ink audio. If the repeater receiver
is inactive, the audio fromthe active links is prioritized out to the
transnitter, with Renote Base / Link 1 having highest priority.

Touch-Tone commands nay be entered fromthe renptes and |inks with the
repeater receiver having highest priority, followed by Renote / Link 1,
2, 3 and 4. Commands may be entered fromthe renotes and |inks even if
they are turned off by user |evel commands, as long as they are "Control
Operator" enabl ed and specified as "command OK fromrenote" by the
repeater owner. The secondary Touch-Tone decoder on the Conputer
Interface Board may be assigned to any audi o channel, such as a |ink,
for full-tinme availability.

Users entering the systemfromrenotes or links 1-4 are identified by
courtesy tones 9-12. Users easily know whether signals are fromthe
repeater receiver or the renotes / links. Courtesy tone 13, generated
in addition to the otherw se selected tone, indicates that at |east one
remote or link is in receive/transmt node.

User Command Contr ol

Each of up to four renote base or |link transceivers may be user
commanded to receive only, receive / transnmit, or off. |In addition, the
frequency of two of the transceivers nay be commanded by users, with the
frequency read back in synthesized speech for verification

The user commands for controlling the renote bases incl ude:

Renote Base / Link 1-4 Receive Only, Receive/ Transmit, Of

Renote Base / Link 1-2 Frequency - direct entry

Renote Base / Link 1-2 Frequency - nmenory select (7 menories each)

PL Frequency Sel ect (for outboard PL encoder)

Antenna Direction (for outboard anal og servo or ACC s Rotor Contro
Boar d)

Band Sel ect (for switching between multiple VH- UHF transceivers or
bands on one renote base / link port)

Receive Only - Receive/Transnmit - Of

Activating the remote or link in receive only causes signhals received
through the auxiliary transceiver to bring up the repeater transnmtter
and be retransnitted through the repeater. Users nay talk on the
repeater, however, without interfering with the stations on the
auxiliary frequency. Repeater users' audio overrides auxiliary audio to
all ow a conversation to take place on the repeater in this node.
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The user may activate the auxiliary transnmitter. Now, signhals received
at the repeater receiver are retransnitted over the auxiliary
transnmitter. Touch-Tone commands are fully muted, as are squelch tails,
and users appear to listeners through the renote or |ink as any other
user on that frequency. The renote nay be tied to other repeaters, or
to sinplex frequencies. [Refer to Part 97 for regulations relating to
mul tiple repeater transnitters on the sane band at the sane | ocation,
auxiliary linking, and renote control of an amateur station.]

The Renmpte Base / Link OFf command turns off the receive and transmt
capabilities of the renote or link.

Renot e Base / Link Receive Only

Renote Base 1 - (Renpte Base prefix) 1
Renote Base 2 - (Renote Base prefix) 4
Renote Base 3 - (Renpte Base prefix) 7
Renote Base 4 - (Renote Base prefix) *
Renot e Base / Link Receive/ Transm t
Renote Base 1 - (Renote Base prefix) 2 [*]
Renote Base 2 - (Renpte Base prefix) 5 [*]
Renote Base 3 - (Renpte Base prefix) 8 [*]
Renote Base 4 - (Renote Base prefix) 0 [*]

The * appended to the receive/transnit command activates

the remote or link in the crosslink node. A signal received
on another renote or link will be retransmtted out that renote
or link. Courtesy tones and conmand responses will also

be transmitted out that renote / |ink.

Renote Base / Link Of

Renote Base 1 - (Renpte Base prefix) 3
Renote Base 2 - (Renpte Base prefix) 6
Renote Base 3 - (Renpte Base prefix) 9
Renote Base 4 - (Renpte Base prefix) 9

Command Responses (see al so Cormand Acknow edgenent, | ater this chapter)
Receive Only - or "(Renpte base nane) RX' or "(Renote base prefix)
(MHTO (mnus, s, plus)"
Receive / Transnit - "(Renote Base Nane) TX"
Of - "(Renpote Base Nane) O f"

Al'l exanpl es which foll ow assune Renpte Base prefix = 7.
Exanpl es
Turn on Renpte Base 2 in receive only — 74
Turn off Renote Base 3 — 79
Frequency Change
Users may change the frequency of the VHF or UHF transceiver by entering

the desired frequency in a format similar to that of keyboard entry
HT's. The user also selects the transmt offset.
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Several frequency nenories for the two synthesized renpote bases are
avail abl e for easy selection by users. Progranmabl e nanes associ at ed
with each nmenory are read back to the user when nenories are sel ected.
The nanmes may be an abbreviation of the frequency for sinplex
frequencies (e.g., "five two") or the repeater's call for repeater
frequencies ("KHP repeater").

Renot e Base Frequency Change
Renote Base 1 - (Renpte Base prefix) 1

M* HT OF
Renote Base 2 - (Renpte Base prefix) 4 M* HT OF

M= MHz

H = Hundreds kHz

T = Tens kHz

O = Ones kHz

F = OFf set (1=m nus, 2=sinplex, 3=plus)

Command Response
Frequency readback "(Renote base prefix) (MHTO (m nus,s,plus)”
If the * is onitted or MHTO are all zeros, "(Renbte Base nane) RX'

Renot e Base Menory 1-7 Sel ect, Receive only
Renote Base 1 - (Renote Base prefix) 1 (1-7)
Renote Base 2 - (Renote Base prefix) 4 (1-7)

Command Responses
"(Renpte Base nenory nane)" if present, or frequency readback

Exanpl es
Set Renpte Base 1 to 6.940 MHz, minus offset — 7169401
Recal | Renpte Base 2 Menory 3 — 743

PL Sel ect

As part of the serial data stream supplied by the controller, six bits
of PL information specify one of 32 PL frequencies and PL on/off. This
data may be supplied to an external PL encoder. Users may specify PL
frequency 1-32 or off. The controller responds with "PL" or "PL Of".
The selected PL fregency isn't read back because PL information is often
considered to be sensitive.

The PL information is also included in frequency nmenories so that
calling up a nenory frequency for a particul ar repeater my
automatically select its PL. See the Hardware Reference Manual for
details on interfacing PL to the renotes.

(Renote Base prefix) 7 (0-32)
0 = off, 1-32 = 67 - 203.5 Hz, based on outboard SS-32 PL encoder

Exanpl es

Select PL 67 Hz — 771

Turn off PL — 770

Recal ling a frequency menory for Renote Base / Link 1 or 2 overrides a
previous PL sel ection.
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Band Sel ect

In advanced installations, multiple renpote base transceivers my be
connected to one hardware port. For exanple, an ICOM I C 2A, |1C 3A, and
| C-4A could be wired to Renpte Base #1. The controller supplies three
"band select" bits as part of the serial data stream and a Band Sel ect
user command to sel ect one of several transceivers to be activated.

This capability is also useful when using a multiband transceiver, such
as the Drake UWV-3, which autonatically provides three-band capability on
one renote base hardware port.

The controller responds to the band sel ect conmand with the nane of the
band selected ("Ten nmeters" through "Twel ve hundred", and "HF").

(Renpte Base prefix) 9 (0-6)
0=10M 1 =6M 2 =2M 3 =220, 4 = 440, 5 = 900, 6 = 1200, 7 = HF

(Renmote Base prefix) 9 *
Band | nterrogate

Exanpl e
Sel ect 6Mfor the nulti band renote base channel - 791
I nterrogate band — 79*

Recal ling a frequency nmenory for Renpote Base 1 or 2 will override a
previ ous band sel ect.

Direction

The controll er supports antenna rotor control through seven bits of
direction information included in the serial data stream supplied by the
controller. This information may drive a hardware servo-like circuit to
control a rotor.

Users may comand the rotor direction. Direction information is also
stored in each of the frequency nenories and is recall ed when a nenory
is brought up. Finally, direction infornmation may be schedul ed so that
the antenna will rotate to the proper direction as the renote base is
brought up for a net, etc.

(Renote Base prefix) 8 (0-360)
Command Direction

Exanpl es
Rotate to 90 degrees — 7890

Recal ling a frequency nmenory for Renpte Base 1 or 2 will override a
previous direction selection.
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Command Acknow edgenent

When bringing up the renote or changi ng frequency, the controller
acknowl edges commands and reads back the frequency that the renote is
progranmed to. The repeater owner may program a nane for each renote
and a frequency prefix for renotes 1 and 2.

For example, a UHF repeater nmay have a two-neter renote base
transceiver. The renote nanme may be progranmed as "Two neter sss". The
frequency prefix could be programed as "One four -ty". |In response to
bringing up the renmote in receive only, the controller says the
frequency, such as "One four -ty six point nine four, ninus".

Commanding to transmit causes it to read back "Two neter sss TX'.
Shutting it off causes it to say, "Two neter sss off".

Har dware I nterface

The controller provides PTT and CCS signals for each transceiver.
Frequency infornmation is supplied in the formof a serial data stream
fromtwo of the controller's logic outputs. The data is converted to
parallel information using external shift registers to drive the
transcei ver frequency synthesizer. ACC offers a frequency control board
which may performthe serial to parallel function. The serial data
format m nim zes the nunber of interconnect wires to the transceivers —
the shift registers would typically be nounted directly in the rig.

Usual Iy, sone formof level shifting would be required to match to the
logic | evels of the frequency synthesizer, so sone interface |ogic would
be required in nost cases anyway. See the Hardware Reference Manual for
details on hardware interfaces.

Pr ogr anmm ng Comands
Renot e Base / Link Messages
Courtesy Tone Paraneters and Messages
Logic I/ 0O Senses
Renot e Base Menories
Renot e Base / Link Channel 1-4 Assignnent

Control Qperator Commands
Renpte Base / Link 1-4 Enable / Di sable

User Commands
(see above)
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Chapter 9
Al ar s

The controller offers several alarmfunctions to assist with site
security and to notify users of dangerous or out-of-spec operation of
the repeater. |If an alarmcondition occurs, a programuabl e over-the-air
announcenent is nade identifying the alarmcondition. The nessage is
repeated every ten seconds for a programmable period. The alarmstate
can be cleared by a Control COperator or if allowed to continue unti
timeout. An electronic nail box nmessage consisting of the alarm
announcenent is left for the repeater owner or Control O in nail box
slot 78. The nessage is tagged with tinme and date of the alarm
condition so that the tine the condition occurred is known. (The
nmessage is left for call sign slot 78 fromcall sign slot 79.)

The alarnms may be triggered by hardware logic inputs to the controller
Har dwar e i nputs can be connected to sensor switches, weather radio storm
alert signals, aviation ELT receivers, or other devices which provide
logic level indications. Sensor switches can detect intrusion,

overvol tage, water on the floor, or other conditions.

The alarminputs are edge triggered. An alarmcondition is set when an
al arminput goes fromlow (inactive) to high (active). The condition is
latching — the alarmcondition remains even if the input returns quickly
to the low state. |If the alarmis cleared by a Control Operator, the
alarminput nust return to the inactive state before it is re-arnmed.
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Chapter 10
General Purpose Renote Contro

In addition to the controller's internal functions, the capability for
renote control of external equipnment is provided. The renote contro
capabilies can be commanded manual |y by users, and 32 | ogic outputs
(UF1-32) nmay be scheduled for fully automatic operation.

Renote Control Logic Qutputs

The controller supports a nunber of renotely controllable |ogic outputs
for control of equipnent at the repeater site. Eight User Function
logic outputs are provided. One of these are dedicated to the renote
base serial data output, but nobst outputs nay be reassigned using the
logical I/0O structure.

An expanded node may be sel ected by the repeater owner. |n this node, a
total of 64 bits of user function infornation is shifted serially out of
the controller, which nay be captured using external shift registers.
The data is shifted out of UF1l, UF2, and UF3, which serve as serial

data, clock, and transfer signals respectively. One FC-1 Frequency
Control Board nay capture 32 outputs — two boards nay capture all 64
signhals. UF1-32 may be schedul ed, while UF 33-64 nay not and are
initialized to the |ow state. [ The data stream provided at UF1/2/3 in
t he expanded node is independent of renote base frequency information

al so supplied serially, but fromdifferent |ogic outputs.]

Si xteen of the outputs may be controlled as two 8 bit groups, allow ng
conveni ent control of PL frequencies, level controls, etc. Goup 1
consi sts of UFl7-24; Goup 2 consists of UF25-32.

Each of the renotely controllable |ogic outputs may be interrogated, or
commanded high or low. |In response to commands for user functions 1-8,
the controller reads back a "high beep" or "low beep" and a progranmmabl e
nmessage, which may indicate the specific function in your repeater. For
exanple, if one output turns on and off an ATV canera and transnitter at
the site for visual nonitoring, the response nessages could be
progranmed to be "TV on" and "TV off".

Qutputs 9-64 respond with a high or | ow beep, and the output nunber.
Group conmmands to the two eight bit groups respond with a programabl e
group nane, and the group val ue (0-255).

When the state of UF 1-8 outputs are interrogated, the controller
produces a short (roughly 200 us) toggle pulse on the output. The pul se
is too short to disturb relays or other devices driven by the output,

but nay be stretched to any desired I ength by an external one-shot or
555 timer.
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User Commands
The user commands for controlling the renote control |ogic outputs
i ncl ude:

UF 1-8

Qutput ON — (UF Prefix) (1-8) 1
Qutput OFF — (UF Prefix) (1-8) O
Interrogate — (UF Prefix) (1-8)

UF 1-64

Qutput ON — (UF Prefix) (1-64) * 1
Qutput OFF — (UF Prefix) (1-64) * O
Interrogate — (UF Prefix) (1-64) *

Goup 1 (UF 17-24)
Force 0-255 — (UF Prefix) * (0-255)
Interrogate — (UF Prefix) *

Goup 2 (UF 25-32)
Force 0-255 — (UF Prefix) * * (0-255)
Interrogate - (UF Prefix) * *

Exanpl es (assune UF Prefix = 9)
Interrogate UF 4 — 94

Set UF 4 On — 941

Set UF 14 Of — 914*0
Interrogate UF 27 — 927*

Set Goup 1 to 38 — 9*38

Pr ogr anmm ng Comands
UF 1-8 On / Of Messages
UF Group 1 and 2 Nane Messages
UF User Conmmand Prefix
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Chapter 11
Voi ce Response Tel enetry

The RC-850 controller provides neasurenent capability with synthesized
speech readback on command. The controller also periodically makes
nmeasurenments and stores highs and | ows for the various neasurenent
channel s, tagged with tine and date of the high/low reading.

Measur ement readi ngs can be included in any programabl e nessage.

The renote netering provides a general renote diagnostic capability for
the repeater equipnent, allows users to determ ne the characteristics of
their signals, and provides infornmation of general interest to repeater
users.

Anal og Measur enent

Anal og neasurenent capability consists of a 16 channel anal og-to-digital
converter capable of nmeasuring 16 input voltages between 0 and 5 volts
DC. Signals nay be provided to the analog inputs fromthe receiver S-
nmet er and deviation nmetering circuits, fromwattneters, tenperature
sensors, and other transducers. Predefined in the firnmnare are a nunber
of "meter faces" which correspond to various scal es of the types of
signals we'd like to nmeasure. Meter faces are provided for S-units,
kHz, watts, degrees, volts, anps, etc.

Each hardware anal og i nput channel (1-16) may be assigned a neter face

usi ng progranmi ng comands. The input signals sonetinmes nust be scal ed
to match the predefined neter faces, which are defined in Table 1. In

sonme cases, the signals need to be scal ed using external hardware.

Two of the 16 channels are dedicated to nmeasuring the tenperature at the
controller board and the on-board supply voltage. The other 14 input
channel s are available at the 25 pin "ANALOG | NPUT" connector on the
rear panel. Since each channel may be assignhed any of the neter faces,
the repeater owner has total flexiblity in netering his system For
exanpl e, he nay want to neter several tenperatures — outdoor, indoor, PA
heat sink, and inside cabinet. He may want to nmonitor the 12 volt
supply voltage and the battery vol tage, output power from severa
repeaters at the site, and internal test points in equipnent.

I nternal Datal oggi ng Tel enetry

The controller maintains internal |ogging information, including the
period of tine the repeater was |l ast tinmed out, the nunber of nessages
in the mail box, total time the repeater has been active, the nunber of
pat ches, etc. This information nmay be accessed by users in a manner
simlar to other nmeter channels and may be included in progranmabl e
nessages.
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Readback On Command

Users may read back by Touch-Tone conmand the readi ngs of the various
channels. This capability allows users to check their S-neter reading,
gui eting, and other signal characteristics, or the repeater output
power, tenperatures, etc.

Stored Hi ghs and Lows

The controller periodically neasures all telenetry channels and stores
runni ng maxi mum and m ni nrum val ues. |f the neasured val ue is higher
than the previous high stored, or lower than the previous | ow stored,
the new val ue replaces the old high or low and is tagged with the tine
and date. The stored values nay be cleared with Control Qperator
commands, or they nay be cleared automatically as Schedul er events.

For exanmple, the | owest overnight tenperature is automatically stored
for an outdoor tenperature channel. It may be interrogated by users,
with the controller providing the tenperature and the tinme that the | ow
was neasured. The stored | ow nay be cl eared each night by the Schedul er
so that it contains valid |low tenperature information throughout the
fol |l owi ng day.

Measurenments in Messages

Met er readi ngs can not only be provided on demand to users, but can al so
be built into any of the programmbl e nessages as run-tinme variable
speech strings. That neans the repeater can say, "At fifty-four watts,
this is WABAXX, repeater", and nmean it! Stored highs and | ows can be

i ncluded in nessages as well — such as, "Good norning, today's |ow
tenperature — fourteen degrees, at WABAXX, repeater".

Tel emretry Channel s

Users may interrogate telenetry channels with a command consi sting of
the VRT prefix followed by the channel nunber. Channels 0-32 provide
the actual current value. Adding a * or ** at the end of the command
causes the stored | ow and high value to be read back, respectively.
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Channel # Descri ption

0 Ti me of day

1-16 Har dwar e Anal og | nputs 1-16, read back based on scal e and
units "meter face" assigned to anal og channel

17 ---

18 ---

19 ---

20 ---

21 ---

22 ---

23 ---

24 ---

25 Nunber of repeater input keyups

26 M nut es repeater up

27 Nunber of patches

28 Nurmber of mai box accesses

29 Nurmber of conmand entries

30 ---

31 Ti med out period of last tinmeout

32 Nunber of nessages in mail box

Met er Faces

The followi ng nmeter faces are provided. Any neter face nay be assigned
to any hardware anal og i nput channel 1-16. The neter scal es are shown
on the foll ow ng pages.

Vol tage (0-16, 0-32, 0-256 volts)

Current (0-4, 0-8, 0-16, 0-32 anps; 0-64 nicroanps)

Power (0-2, 0-4, 0-8 watts, .1 watt resolution; 0-8, 0-16, 0-32, 0-64,
0-128, 0-256 watts, 1 watt resol ution)

S-neter

Frequency error

Qui eting percentage

Devi ati on

CGeneral Purpose 0-100

Tenperature (direct interface to LM335 tenperature sensor)

H gh Resol ution Tenperature

Direction (cardinal and degrees)

W nd Speed

Most meter channels are nmeasured when interrogated. In addition, each
channel is nmeasured approxinately every five seconds to pernit storage
of the |l owest and hi ghest val ue of each channel in nmenory, addressable
with * or ** follow ng the channel nunmber. (O course, not all nin/nmax
val ues are neani ngful, such as the "lowest S-neter" reading.) The

m n/ max nenories nmay be cleared by the Control Operator or nay be
cleared by the schedul er as events.

60



Voi ce Response Tel enetry - 11

The receiver related neter faces (S-nmeter, frequency error, quieting,
devi ation) are neasured automatically at one second i nto each repeater
user transmission for later recall during the transnmission. Alternate
nmeter faces are avail able for making these neasurenents at the command
evaluation tinme, which is after the repeater user's signal has gone
away. These alternate neter faces are useful for naking receiver

readi ngs on renote base or |ink receivers where the signal remains
present at the command eval uation tinme.

User Commands
Current Reading (VRT Prefix) (channel #0-32)
Stored Low (VRT Prefix) (channel #1-16) *
Stored H gh(VRT Prefix) (channel #1-32) * *

Exanpl e (assum ng VRT prefix = 8)

Read channel 8 — 88

Read channel 15 - 815

Read stored high on channel 15 — 815**
Read stored | ow on channel 15 - 815*%*

Pr ogr anmm ng Comands

Message Editor — run tinme variable speech strings
Met er Face Assi gnnent
VRT User Command Prefi x

Control Qperator Commands
Tel emetry menory channel cl ear
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Chapter 12
Pagi ng - Sel ective Cal

The RC-850 Repeater Controller can function as a paging term nal capable
of generating a variety of formats. Selective call capability allows
users to be available without having to constantly listen to the
repeater. Users may carry paging receivers or may install selective
call decoders in their radios. The paging capability can al so provide
sophi sticated, secure signalling for renote phone |ine access, alarns,
and ot her control applications.

Pagi ng tones can be commanded by users over the air, allow ng user-to-
user selective call. Telephone access paging allows callers to page
systemusers. Paging tones can be included in any progranmmabl e
nmessages, such as alarm and patch nmessages, allowi ng systeminitiated
signhalling. Messages may be schedul ed as events for such applications
as periodic pager tests, net reninders, and renote schedul ed control of
ot her systens.

For sinplicity, each pager is treated as a unique device. Fifty pager
menories store information characterizing each pager, and each unit is
referenced by its menory nunber. Selective call devices are
characterized by

e Signalling fornat
e Address ("cap-code")
* Receive frequency

Si gnal I i ng For nat
The signalling formats supported include:

Two-tone sequential Five/six-tone sequential DTMF (Touch-Tone)
CTCSS (sub-audi bl e)
Hexadeci mal |y Sequentially Coded (HSC)

All formats are conpatible with any voice grade repeater or auxiliary
transnitter. The paging tones are generated by the controller's
internal digital sine wave synthesizer

Addr ess

The addressing capability of each paging format is described in detail
in the followi ng sections. The pager's address is stored in its nenory
location in the controller

Recei ve Frequency

Each sel ective call device consists of an rf receiver with a signalling
decoder to function with a particular format. The controller's firmare
supports receivers listening on four different frequencies — the
repeater output frequency, one nenory frequency each for Renote Base #1
and #2, and one fixed frequency for Renpte Base #3.
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For exanple, a two-neter repeater group nay have access to a group of
surplus UHF pagers. The paging transm ssions can be nmade through an
auxiliary (renote base) transnitter on a frequency stored in nenory.
The page transmission is followed by the Auxiliary Transnitter Pager |ID
nessage.

The paging frequency is assigned with each unit's format and address in
its nenory slot.

Pagi ng Formats
This section provides a technical description of each of the paging
formats supported by the controller.

Two- Tone Sequenti al

The controller can generate two-tone no-gap signalling with durations of
1-3, 2.7-.8, or .4-.8 seconds. The timng is based on Mdtorola's Quick
Call Il and is conpatible with nbst two-tone sequential tone only and
tone/ voi ce pagers and two-tone sequential decoders. The 60 standard

Mot orol a reed frequencies, plus 30 GE Type 99 tone frequencies, are
supported. An 8 second group call allows sinultaneous activation of all
pagers with a comon second tone frequency which are equi pped with a
group call option

The figure bel ow shows the tinming associated with the two-tone
sequential formats. The table |ists the standard frequenci es supported
and their corresponding group and tone nunbers. The tones are generated
by the controller at 0 db Ievel (maximumtone anplitude).

Recommended Rf Deviation — 3.3 kHz
Sensitivity — decoder will operate at 6 db quieting

Typi cal Equi pnent

Pagers — Motorola - Director, Spirit, Mnitor, Pageboy, Pageboy II
Pagecom Di nension |V

Decoders — Conmuni cati ons Specialists SD-1

Pagi ng Supported — tone only, tone/voice

Fi ve/ Si x Tone Sequenti al

The 5/6 tone capability is based on Mtorola' s "Mtropage" format, which
is the de facto U S. 5/6 tone standard. The signalling consists of an
optional "wakeup tone", or preanble, and gap followed by five 33 ns
duration tones with no gaps between them An optional sixth tone
accesses a second address of the user's pager. The timng and frequency
assi gnnments are shown bel ow. The optional wakeup tone all ows the pager
to operate in a battery saver node.
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Sanpl e Equi pnent

Pagers — Motorola BPR 2000, Envoy, Sensar

Decoders — M dian MISD 2

Chip Set — MX- COM MX003Q Sequential Tone Receiver, MX103Q Address
Sel ect or

Pagi ng supported — tone only, tone/voice

DTMF

The DTMF pagi ng capabilities support 15 standard tone pairs (all except
D) for use with DTMF decoders and sequence detectors. The frequencies
and timng for DIMF signalling are shown bel ow.

Sanpl e Equi pnent

Decoders — Advanced Conputer Controls - ITC-32 Intelligent Touch-Tone
Control Board
Communi cations Specialists - DID-1

CTCSS

The controller can generate bursts of sub-audi ble tone to unsquel ch
radi os which include a tone decoder. A user can comuand a CTCSS burst,
then talk while the tone is sent so that the target receiver unsquel ches
and allows the user to be heard ("tone and voice"). Another capability
is a CTCSS burst mxed with a warble tone which functions |ike a "tone
only" page, alerting the listener at the target receiver.

Use of CTCSS signalling requires that the audio output fromthe
controller drive the transmitter at a point which will pass | ow
frequencies (i.e., after any high-pass filtering). Repeater receiver
audi o supplying the controller should be high-pass filtered to renove a
user's tone before entering the controller. Subaudi bl e decoders cannot
decode tones when nore than one is present at a tine (the user's and the
controller's).

The 32 tones supported are shown below. The tones are sent at -9 db
relative to maximumtone |level. For exanple, if the tone generator is
set to 3 kHz deviation at 0 db, CICSS is sent at 1000 Hz devi ation

Sanpl e Equi pnent
Transcei vers — Yaesu FT-209RH, FT-270RH, FT-2700RH
Decoders — Conmuni cati ons Specialists TS 32

Hexi deci mal |y Sequentially Coded (HSC)

The HSC format is an extension of 5/6 tone signalling and supports
nuneric display paging. Wth avail able decoder chip sets, the HSC
format nay be used as a secure, reliable signalling format for genera
pur pose control applications. It can overlay in a systemwith 5/6 tone
and two-tone wi thout conflicts.
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HSC pagi ng provides tone only, tone and voice, and tone and data with or
wi t hout voice paging. The controller supports the majority of the HSC
capabilities, including:

Tone only, tone/voice, tone/data, tone/data/voice pages
Overlay with 5/6 tone paging wthout conflicts

Aut omati ¢ speaker silencing after a voice page

12 digit nessage display

Various |evels of group cal

The details of the HSC fornat are too conplex to provide in this manual
but tone frequenci es and exanples of signalling timng are shown bel ow.
The tone durations are increased fromthe standard 33 ms to 65 nms to
optimi ze the signal -to-noise perfornance of the decoder. The tone
signhalling is quick and pl easant soundi ng and should not be irritable to
users.

Sanpl e Equi pnent
Pagers — Standard Communi cations PG 50 [service block 0, beep period 3]
Eval uati on Board — MX- COM EVKI T- 2 ( Rx)
Chip Set — MX-COM MX003Q Sequential Tone Receiver, MX103Q Address

Sel ect or

Pager Menories

Information identifying each pager in the systemis stored in one of
fifty nmenories. The pager is identified by its format, address, and
frequency.
Menori es are | oaded with programi ng commands of the format:

*29xx f aaaa 0

XX = pager nenory 00-53

f = format
0O =tw-tone 1 - 3 second 7 = CTCSS
1 =two-tone 2.7 - .8 second8 = HSC pager activate
2 = tw-tone .4 - .8 second9 = HSC board nute
3 = two-tone group call 8 second * = HSC board activate
4 = DTMF D = HSC pager mute
5 = five-tone
6 = six-tone (extended address)

aaaa = address
two-tone = A/VGY AV T# B/ G B/ T# (A=B for group call)
DTMF = T1 T2 T3 T4 (1-4 digits)
5/6-tone = T2 T3 T4 T5 (Tl fixed as 0, preanble fixed as 1)
CTCSS = xx (2 digits, 01-32, see CICSS frequency table)
HSC = T2 T3 T4 T5 (T1 fixed as group call,
T2-T5 may be group call - key "*")
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U = frequency

repeater transmtter

Renpote Base #1 nenory 9

Renpote Base #2 nenory 9

Renot e Base #3 (fixed frequency)

0
1
2
3

Exanpl es
Menory 14 — Two-tone .4-.8 second, A = group #2 tone #3,
B = group #1 tone #5, repeater transmtter *2914 2 2315 0

Menory 3 — Six-tone, address 01234, Renote Base #1 - *2903 6 1234 1

Menory 25 — HSC pager address Al1357, repeater transnmitter - *2925 8 1357
0

Menory 38 — CTCSS 110.9 Hz, repeater transmitter - *2938 7 15 0

Menory 46 — Two-tone 8 second group call, group #5 tone #3, Renpte Base
#2
*2946 3 5353 2

User-to- User Pagi ng

Users may activate any of the pagers stored in nenory with Touch-Tone
commands. They nay al so activate any two-tone sequential pager with 1 -
3 second signalling by specifying its group and tone nunbers.
User Commands
Activate pager stored in nenory
(Paging prefix)(2 digit nmenory nunber) [*] [data]
* s optional — indicates voice page
data is optional — 1 digit represents mail box canned
nessage nunber; nultidigit represents nuneric
or al phanuneric data

Activate other two-tone sequential pager
(Pagi ng prefix) (A Goup #) (A Tone #)(B Group #) (B Tone #)

Exanpl es
Paging Prefix = 2
Pagi ng Menory 7 addresses a five tone sequential pager
User enters "2 07 *"
Controller sends five tone page as stored in nenory 7 and
pronpts user with "Pager Pronpt" nessage to start talking

Pagi ng Menory 25 addresses an HSC pager

User enters "2 25 * 2538085"
Controller sends voice/data page to HSC pager and pronpts
user when to talk, then cl oses pager squel ch

User enters "2 23 15"
Controller sends two tone sequential tones, A tone Goup #2,
Tone #3 (669.9 Hz), B tone Group #1 Tone #5 (433.7 Hz) over
the repeater transnmitter
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Di al Access Paging

Pagers may be addressed by callers fromthe phone sinmilar to the way in
whi ch they nay be addressed by repeater users. A true tone and voice
node is not supported fromthe phone; however, one of the ten stored
mai | box nessages nmay serve as the "voice" portion of a voice page. The
pagi ng command from the phone is acknowl edged with "P A G E', and the
pagi ng transm ssion occurs as soon as the repeater input channel is
clear (waits for a break between transmi ssions).

Exanpl e
Paging Prefix = 2
Pagi ng Menory 7 addresses a five-tone sequential pager

Caller enters "2 07 * 3"
Controll er pages and announces the nessage stored in

mai | box nessage #3

67



Denb Messages, Bulletin Board, and the Mail box - 13

Chapter 13
Deno Messages, Bulletin Board, and the Mail box

Vari ous deno, bulletin board, and nail box nmessages nay be activated by
users. Denp nessages cause the controller to say various |IDs and ot her
standard announcenents. The bulletin boards may be | oaded by the
repeater owner with general information of interest to repeater users.
The mai box allows users to | eave nessages for other users, and the
systemto | eave nessages for users and Control Operators.

Denbo Messages

Users may ask the repeater to nake a variety of announcenments with the
Denb Message conmand, including IDs, timeout announcenents, and the
controller firmvare revision |evel

(Dermo prefix) O Initial ID Message (randomy sel ected)
(Dermo prefix) 1 Forced CWI D Message
(Dermo prefix) 2 Anxi ous | D Message
(Dermo prefix) 3 Pending ID 1 Message
(Dermo prefix) 4 Pending I D 2 Message
(Dermo prefix) 5 Pending | D 3 Message
(Dermo prefix) 6 Speci al 1D Message
(Dermo prefix) 7 Repeat er Ti nout Message

(Dermo prefix) 8 Repeat er Ti neout C ear Message

(Dermo prefix) 9 Ti me of Day

(Dermo prefix) * Fi rmnvare Revi sion Level

(Dermo prefix) (call slot) Call sign followed by "Deno Tag" nessage

Exanpl es (Denmo prefix = 3)
Announce Pending ID 3 Message — 35
Announce Tinme of Day — 39

The Deno Messages and the Mail box are designhed so that they may share a
common comand prefix. Only the "Denp Tag" function is lost if the
prefixes are the sane.

Bul | etin Board
The repeater owner may programup to five Bulletin Board nessages which
may contain information of general interest to users. One night contain
the |l atest repeater info, another m ght be reserved for Contro
Qperators, etc. The Bulletin Board nessages may be accessed with the
conmands

(Dermo prefix) ** (1-5) Access Bulletin Board nessage 1-5

Exanpl e (Deno prefix = 3)
Access Bulletin Board #2 — 3**2
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Mai | box

The Mail box allows users with callsigns stored in the controller's non-
vol atile nenory to | eave nessages for other users. The repeater owner
may define up to ten general purpose "nessages" that users m ght
typically like to | eave for each other. Exanples could be "Call ne
tonight", "See you at the neeting", etc. |n addition, nunbers may be
appended to a nail box nessage by users, such as "Call nme at... 5551212",
or "Call me on... 52".

The mail box offers an alternative to the reverse patch for use by non-
hans. A caller on the phone can enter a note such as "WAGAXX, from
hone, phone hone". The repeater sinply handles third party traffic on a
del ayed basi s.

Mai | can be entered at any tinme over any conmmand channel. A user
command is available to list who mail is currently stored for.
Addi ti onal conmands all ow users to retreive and erase their mail.

Mail is automatically tagged with the tinme and date of entry. Wen nail
is retrieved, the time entered is announced, along with "today's" or
"yest(erday)" to indicate the date of entry. Miil is automatically

erased at nidnight of the following day to prevent cluttering up with
old mail.

A run time variable speech string is available for use with the nessage
editor. |If no mail is stored in the mail box, no speech is generated by
the Mail Present run tinme variable. |If mail is stored, the Miil Present
nmessage i s generated. Another run tinme variable indicates the nunber of
nmessages currently stored in the mail box.

System Cener ated Mai l

In addition to the ability for users to | eave mail for other users, the
system may automatically | eave nail for users and Control Operators
under certain circunstances. These include unanswered reverse patches
and tel ephone access pages, and alarm conditions which are not cleared
before the alarmtineout. These nessages nay be retrieved |ike user
gener at ed nessages.

User Commands

(Mai | box prefix) Interrogate mail box (says, "Enpty" or

"Messages for...)

(Mai | box prefix) * (0-9) Preview Mil box nmessage 0-9

(Mai I box prefix)(call slot 1)(call slot 2)(nmessage 0-9)
or (Mailbox prefix)(call slot 1)(call slot 2)(nmessage 0-9)(any 4 digits)

Store Message 0-9 for user 1 fromuser 2

(Mai I box prefix)(call slot 1)(call slot 2)(message 0-9) * (up to 8

digits)

69



Denb Messages, Bulletin Board, and the Mail box - 13

Store Message 0-9 appended by up to 8
digits for user 1 fromuser 2

(Mai | box prefix)(call slot)
or (Mail box prefix)(call slot)(any 4 digits)
Retrieve nessages for (call slot)

(Mai | box prefix)(call slot) *
or (Mailbox prefix)(call slot)(any 10 digits)
Erase nessages for (call slot)

(Mai | box prefix)(call slot 1)(call slot 2)
Announce "Call sign 1" "fronm "Call sign 2"

— Call slot = 00-99 - nust be two digit
— (any 4/10 digits) option maintains conpatibility with Version 2
Fi r mnar e

Exanpl es (assune Mail box prefix = 3, call slot 05 = WAGABC,
call slot 06 = WB6XYZ)

Interrogate if any nmail in mailbox — 3

Previ ew canned nessage #4 — 3*4

Store nmessage #4 for WB6XYZ from WAGABC — 306054 (or 3060541111)

Retri eve nessages for WB6XYZ — 306 (or 3061111)

Erase nessages for WB6XYZ — 306* (or 3061111111111)

Store message #7 appended by 253-8085 for WB6XYZ from WAGABC —
306057* 2538085

Announce "WAGABC, from WB6XYZ" — 30506
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Chapter 14
Assorted User Utilities

O her sections of this manual describe in detail the operation of the
pat ch, renotes, mailbox, and so on. This chapter picks up the
| eftovers.

Touch- Tone Pad Test

The Touch-Tone Pad Test allows repeater users to verify correct
operation of their tone pads. The controller reads back the sequence of
keys sent followi ng the Touch-Tone Pad Test command prefix. The
readback is in synthesized speech (or Mdrse code if speech is disabled).
The sequence may consist of up to 32 keys.

The readback is derived froma repeater owner defined array of key nanes
defined using the nessage editor (the "Pad Test Response Message"). The
repeater owner determines the form of readback, primarily to prevent
users fromcausing the controller to say "naughty" things with the Pad
Test utility, such as spelling out bad words. For exanple, the pound
(#) key nay be identified as "P", "papa", "tic", etc. The star (*) key
may be identified as "S', "sierra", etc.

The user Pad Test conmand consi sts of
(Pad Test prefix) (sequence of up to 32 keys)

Pr ogr anmm ng Comands
Pad Test Command Prefi x
Pad Test Response Message

Control Qperator Commands
Pad Test Enable / Disable

Spare Audio 1

The Spare Audio 1 input to the controller may connect to a nonitor
receiver, tape recorder output, etc. Users nay activate the function,
whi ch causes the repeater transmitter to renain on and the Spare Audio 1
input to the controller to connect to the transnmitter mxer. Wile
Spare Audio 1 is up, users nay talk over the repeater, causing spare
audio to nmute. A program nable tiner may linmit the duration that Spare
Audio 1 function remains on. It is knocked down with the Hangup
conmand.

The command to bring Spare Audio 1 up consists of

(Spare Audio 1 command)
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The commuand to take it down is
(Hangup conmand)
Pr ogr anm ng Comands
Spare Audio 1 Conmand Prefix
Spare Audio 1 Tiner
Link / Renote Base Channel Assignment

Control Qperator Commands
Spare Audio 1 Enable / Disable
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Chapter 15
The Schedul er

The Schedul er of fl oads the routine chores of running the repeater onto
your RC-850 controller. Aside fromnaking Iife easier for the Contro
Operators, the Schedul er can actually rem nd you of events such as nets
and neetings. Since functions can be enabled and disabled reliably at
known tines, users benefit from consistent, predictable operation of the
repeater.

Macro Sets
A Macro Set is a description of what is enabl ed and di sabl ed and of what
nodes are selected. It includes Control QOperator command setup, such as

function enabl e/ di sabl es and node selects. For exanple, a few of the
many Control QOperator setups are Autopatch enabl e/ di sabl e, Repeater

Ti mer Long/ Short, and Tail Message Select. There are several hundred
pi eces of information stored in each Macro Set.

The Macro Set includes the state of the User Function renote control
logic outputs (32) and the state of the renote bases. For exanple, User
Functions 1, 2, 4 and 5 high, while UF 3 and 6 | ow nay be part of the
Macro Set. Also, Renpte Base #1 in receive only node on 6.940- Mz,
Renot e Base #2 off, PL frequency 1Z, and rotor direction 900 may al so be
contained in the Macro Set.

The Macro Set al so includes the user selected Touch-Tone Access up or
down state for appropriate Access and Command Modes. For exanple, a
nighttinme state mght be stored with Touch-Tone down.

A Macro Set is the collection of information describing the setup of the
repeater.

Set points

A setpoint is a point in time, defined by tinme of day and day of week.
For example, Fridays at 8 pmis a setpoint. Everyday at 6:15 amis
anot her setpoint. Wekdays at 11 pmis another. Setpoints are

i nportant because they are the tinme of day and day of week which you
define for selection of new Macro Sets or event occurances by the
Schedul er.

A Setpoint is the tine of day and day of week for selection of a new
Macro Set or occurance of an Event.

Changeovers

A Changeover is the act of |oading a new Macro Set at a setpoint tine.
Change-overs occur at setpoint tines. A Changeover is announced by the
controller with the programmabl e "Changeover" nessage, if the repeater
is in use.

A Changeover is the act of |oading a new Macro Set.
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Event s

An Event is a schedul ed one shot "happeni ng" which may occur at setpoint
times. Events can be nessages generated over the repeater ("Net in one
mnute") or clearing of internal nenories (the telenmetry nin/ nax
storages, systemdata- |ogging, etc.).

The RC-850 controller can store 10 conplete Macro Sets and 30 Setpoints.

What Does A Macro Set Store?

Virtually everything selected by Control Operator commands is stored in
Macro Sets. In addition, the Macro Set can include the state of UF1-32,
plus the renote base receive/transnmit/off status, frequencies, PL, band
sel ect, and direction information.

When we define a changeover, as described later, we specify whether
Control Qp, renote / link, and/or UF information is retreived fromthe
Macro Set at a changeover tine.

How Do W Store A Macro Set?

The Macro Set includes a lot of information. But we don't want to do a
|l ot of work, so storing Macro Sets is nade easy. W can unlock the
controller and command it to take a "snapshot"” of its current state with
a single programmi ng command. Then we change the few itens we want
different in another state, unlock it and take a new shapshot. W can
repeat this procedure for up to ten Macro Sets.

Macro Set O is special. The controller always powers up into Macro Set
0. So in addition to Macro Set 0 being selectable at a setpoint tine,
the controller powers up into this state.

What Can An Event Do?

As we said before, an event is a one shot occurance. Unlike a
changeover, which results in a new repeater setup for a period of tine
until the next changeover, an event happens and then it's over. Events
can be nessages (five are available). Exanples would be the once a week
rem nder, "Net in two minutes" shortly before net tinme. Another would
be a weekly pager test which woul d address all the users' pagers.

Anot her could be an hourly I D nessage (unlike the Periodic QST |ID nessge
which is not synchronized to the tinme of day). The nessages can be
specified to occur if the repeater is not in use, after a user unkeys,
on top of users, or they nmay be directed to the auxiliary transceivers.

Events can also clear internal telenmetry mn/nax nenories and system

| ogging registers — telenmetry channels 33-80 plus several others. For
exanpl e, we can clear the outdoor max tenperature nenory early in the
nmorning so that it holds the day's high tenperature until the follow ng
nor ni ng.

Events, |ike changeovers, occur at setpoints.
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How Do We Define Setpoints?

Setpoints are the tine and day of week points where a new Macro Set is
to be selected for a changeover, or when an event is to occur. A
progranm ng command allows us to define each setpoint, including tine
and day of week information, plus the Macro Set nunber to be selected in
t he case of changeovers, or the nessage to be generated or nenory to be
cleared in the case of events.

The controller can store 30 setpoints. They are referred to as setpoint
00-29. Each setpoint defines a particular tinme/day/Macro Set or event.
You may use as many or as few setpoints as you need. Each setpoint is

i ndependent. Once a ninute, the controller checks through the setpoint
list to see if a changeover or event should occur at the current tine.
Each changeover setpoint is characterized by an "attribute" which

speci fies which information fromthe Macro Set is to be |oaded — Contro
O info, link / renote base, and/or UF output information.

If we want to change a setpoint, we can sinply define a new one over the
old one. W can totally renove a setpoint by defining an illegal tine
as part of the setpoint, such as 00:00 or 99:99. To cancel the effect
of a setpoint, it needs to be renoved (or witten over).

This is a good tinme to explain the flexibility of the day of week

sel ection in setpoints. You will probably want certain changeovers to
occur everyday, while others are to occurt only on weekdays or weekends,
or only on a particular day of the week. For exanple, a "Net Rem nder"
Macro Set should be selected only on net day. Shortening the tineout
timer during rush hour might only apply to weekdays. Turning the patch
off at night may apply every day. To nmake the best use of the setpoints
and to make things easier, the day of week portion of the setpoint can
therefore define a particular day of the week, weekdays, weekends, or
everyday.

Schedul ed I D and Tail Messages

We know that the Schedul er can automatically select, just as the Control
Qperator can, ID and tail nessages. But the standard four tai

nmessages and three pending IDs don't let us really exploit the potential
power of the controller.

For example, we may want tail nessages for different tines to say, "Net
tonight", "TAF", (time of day), "Good (norning/afternoon/evening)",
"Timer 30 seconds", and so on. So the Schedul er expands the nunber of
tail nessages avail able by assigning a separate tail nmessage #4 to each
Macro Set. The ten TMA's can be thought of as an "array", or set, of
TMA(0), TMA(1), TMA(2), ... TMA(9). Wenever TM4 is selected by the
Control Op or the Scheduler, the proper one of the set is selected based
on the current Macro Set in force.
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Pending ID3 is handled simlarly, but to save space in nenory, five
PID3(x)"'s are assigned to pairs of macro sets. For exanple, PID3A is
assigned to sets 0 and 1, PID3B to sets 2 and 3, etc. |If the "Rotate
Pending ID'" node is selected in Macro Set 2, the pending IDrotates
through PIDL/PID2/PID3B. In Macro Set 9, the ID rotation is through
PI D1/ PI D2/ PI D3E.

Manual Sel ection of Macro Sets

It's clear how automati c changeover of the Macro Sets at setpoint tines
makes |ife easy for your crew. But another inportant capability rel ated
to the Scheduler is manual selection of Macro Sets. The controller
provi des al nost 200 Control Operator |evel commands. That neans |ots of
flexibility, but obviously you don't want to have to renenber all the
commands. But if you define your Macro Sets strategically, then
virtually any situation can be handl ed by one of the ten sets. That
nmeans that only ten comands need to be used by the Control Operators -
actually a prefix followed by 0-9 for the different situations. Wat
coul d be easier?

How Do W Know It Changed Over?
The controller should | et us know at a changeover if we need to know (we
don't want the repeater to "pull the rug out" fromunder users), but it

shoul dn't bother us if all is quiet. The rule is, if a user is talking
at a changover tinme, the controller waits until he unkeys before
perfornm ng the changeover. |In any case, if the repeater trasnmitter is

on the air at a changeover tine (or after Control Operator nmanual Macro
Set sel ection conmand), the "Automatic Control Cperator Changeover"
announcenent is nade just before the changeover (actually, the nessage
is programmabl e so it can say whatever you'd like it to). Qherw se the
changeover is done silently.

See - It's Easy!

The Schedul er is one of the nost powerful capabilities of the RC 850
controller. Once you start letting it run your repeater, you'll wonder
how you ever got along without it! And it isn't hard at all

Pr ogr anm ng Comands
Store Macro Sets 0-9
Changeover Announchent Message
Def i ne Changeover Set poi nt
Def i ne Event Message Set poi nt
Defi ne Event Telenetry Menory Channel C ear Setpoint

Control Qperator Commands
Schedul er On/ O f
I nhi bit Next Changeover
Macro Set Select 0-9
Macro Set Interrogate
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