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Limited Warranty

This warranty gives you specific legal rights, and you may also have other rights which vary from state
to state.

Coverage
Except as specified below, this warranty covers all defects in material and workmanship in this product.

The following are not covered by the warranty:

. Damage to, or deterioration of, the external cabinet.

. Damage resulting from lightning, accident, misuse, abuse, or neglect.

. Damage resulting from failure to follow instructions contained in the owner's manual.

. Damage occurring during shipment of the product (claims must be presented to the carrier).

. Damage resulting from repair or attempted repair by anyone other than S-COM Industries.

. Damage resulting from causes other than product defects, including lack of technical skill,
competence, or experience of the user.

»  Damage to any unit which has been altered or on which the serial number has been de-
faced, modified, or removed.

Enforcement
This warranty may be enforced only by the original purchaser. The warranty is not transferrable.

Length Of Warranty
For both labor and parts, this warranty will be effective for one (1) year from the date of original
purchase.

What We Will Pay For

We will pay all labor and material expenses for items covered by the warranty. Payment of shipping
charges is discussed in the next section of the warranty.

How You Can Get Warranty Service

Your unit must be serviced by S-COM's Service Department. Please do not return your unit to the factory
without prior authorization. You must pay any shipping charges if it is necessary to ship the product to
service. However, if the necessary repairs are covered by the warranty, we will pay the return
shipping charges to any destination within the U.S. Whenever warranty service is required, you must
present the original dated invoice or a photocopy.

S-COM's liability for any defective products is limited to repair or replacement of the product, at SS=COM's
option.

S-COM reserves the right to make any changes in design or additions to, or improvements in, its products
without any obligation to install such additions or improvements in equipment previously sold. SCOM
further reserves the right to replace defective parts under warranty with different or improved parts.

This warranty is expressly in lieu of all other warranties, expressed or implied, including any implied
warranty of merchantability or fitness, and of all other obligations of liabilities on the part of S-COM.
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Product Description

Chapter 1

Product
Description

The S-COM 7Kis a high-quality, compact, microprocessor-based repeater
controller intended for use in amateur radio and commercial installations.
Incorporating advanced hardware and software designs, the 7K provides most-
often-needed control functions and powerful new features not found in any
comparably priced controller.

* The 7K is fully remotely programmable via DTMF commands over the
telephone or receiver ports—eliminating the inconvenience of returning
EPROMs, microcontroller ICs, and boards to the factory for reprogramming.

* No jumpers of diodes are needed for programming.

» Data is retained in non-volatile memory, ensuring that no information is lost
during power outages, making extra trips to the repeater site unnecessary.
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Standard Hardware Features

Configuration

The standard 7K controller package consists of a main board mounted in a
mainframe cabinet, a set of mating connectors, and a manual. No options are
required to perform the most-often-needed repeater control functions.

Cabinet

The standard cabinet provides mounting for the main board and for optional
boards, and can be installed in a standard 19" wide equipment rack. The
cabinet is constructed of three parts: An iridite-plated chassis box, an iridite-
plated chassis cover, and a black front panel. The complete assembly is only 1-
3/4" high and 7" deep, allowing installation in any rack (including slim Motorola
racks).

Main Board

The 7K Main Board measures 6" deep by 9-3/4" wide, and can operate as a
stand-alone controller. The digital portion of the board contains the
microprocessor, memory, logic input/output, and real-time clock circuits. The
analog portion contains the DTMF encoder/decoder, audio crosspoint switch,
tone synthesis, and audio interface circuits. Three connectors (two DB25S and
one 2.5-mm power jack) are mounted on the main board. These connectors
protrude through cutouts in the rear of the cabinet, making the interior of the
cabinet free of wiring.

Optional Hardware Features

Telephone Interface Module

The Telephone Interface Module (TIM) is constructed on a 3" by 6" PC board,
and adds autopatch, reverse patch, and phone line control capabilities to the
7K. The module is registered with the FCC under Part 68 Rules, eliminating the
need for a separate telephone coupler. Transient protection and RFI filtering
are provided. All solid-state design eliminates mechanical relays. Built-in
electronic hybrid allows both half-duplex and full-duplex autopatch calls.
Supports both regenerated DTMF dialing and 10/20 PPS rotary dialing.

Speech Synthesis Module

The Speech Synthesis Module (SSM) is constructed on a 3" by 6" PC board,
and adds convenient, high-quality speech message capabilities to the 7K. The
SSM has its own microprocessor for controlling the speech synthesizer,
supplied with a large vocabulary. A third-order lowpass filter smooths analog
output of the synthesizer IC.

1-2



Product Description

Digital Audio Delay Module

The Digital Audio Delay Module (DADM) is constructed on a 2.1" by 2.7" PC
board, and removes squelch noise bursts and DTMF tone bursts from repeated
audio. As many as two DADMs may be installed in the cover of the 7K cabinet,
one each for receiver #1 and receiver #2. The DADM delays the audio from 12
to 197 milliseconds, adjustable via a dip switch.

Standard Software Features

CW Identifier

The software CW ldentifier stores remotely-programmable multiple callsigns
with ID tail messages. Time between identifications is also programmable. CW
is internally mixed with repeat audio. The ID-er is polite, and attempts to
identify during breaks between transmissions.

CW Messages and Paging Formats

Most of the CW Messages are remotely programmable. CW pitch and speed
are programmable, and can be changed within a message. The character set
includes alphanumerics, punctuation, and a large library of “Beeps.” CW level
is set with a potentiometer.

The 7K supports the following paging formats: Single-tone (group call), two-
tone sequential, 5/6-tone, and DTMF. Pages may be stacked for convenient
call-up of ARES members, weather spotters, DX club members, on-the-air
meetings, etc.

Timers

All timers in the 7K are derived from the microprocessor's crystal-controlled
clock circuit for improved accuracy over other methods. Most timers are
remotely programmable, including: Courtesy Delay, Dropout Delay, Transmitter
Timeout, and Autopatch Timeout.

Repeater Characteristics

The character of a repeater can be varied with choices of Courtesy Messages,
Dropout Messages, Timeout Messages, and their associated timers. The
repeater can be placed into one of several access modes, or disabled.
Repeater characteristics can be changed by either a command or a transition
on one of the logic inputs.
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Clock and Calendar

Time and date information may be obtained by inserting one or more Run-Time
Variables into any programmable message. CW readout is available from the
main board. Male and female voice readout is available if the optional SSM
board is installed.

A 100-setpoint Scheduler executes commands at programmable times and
dates.

Logic Inputs and Outputs

Logic inputs are used to detect a change of state in monitored devices at the
repeater site. Logic outputs can be manipulated by command to pulse or latch
a controlled device at the site.

Command Language

Commands are given to the 7K with an easy-to-use DTMF language. Security
is enhanced with a Password (PW) system, as well as programmable
restrictions on DTMF decode operation. A library of Macros may be defined for
repeater users. Macros may be created, deleted, renamed, and modified at any
time by authorized programmers.
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Chapter 2

Getting Started

In this section, we will assume that you have either completed the installation
of the controller into the repeater, or you are simulating a repeater with
switches for COR signals, LEDs for PTT loads, and so on. To perform the
installation of your new controller, see the appendix on page C-1.

If desired, the controller can be programmed on your workbench, then moved
to the repeater site for installation.

Note: Be sure to transport the controller in anti-static packing material. Large
electrostatic discharges can damage components and destroy the data stored
in memory.

Power ON Initialization

Initialize Controller

Each time power is applied to the controller, it will check to see if the Initialize
Push- Button is being pressed. (The initialize push-button is located in the right
rear corner of the main board.) At that moment, the controller will decide
whether to retrieve default information stored in the EPROM and write it into
the non-volatile RAM (push-button DOWN), or retain the previously-stored
information (push-button UP)

Note: If the initialize push-button is pressed at any other time, it will have no
effect. Likewise, since a specific sequence is needed to initialize your
controller, accidental contact with the push-button will not destroy your
programming efforts.

Controllers are initialized as part of the testing procedure at the factory.
However, we recommend that you do another initialization before attempting to
program the controller.
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There may be other occasions when you will need to initialize the controller.
Some examples follow:

* The programming password was never written down, and was forgotten by
the programmer.

* A general erasing of all programming is desired, since the controller is being
transferred to a new repeater and will receive all new programming.

* You are installing a new software upgrade EPROM.

* It has been necessary to replace the battery, RAM IC, RAM controller IC, or
some other part in the non-volatile RAM circuit.

* Inthis last case, you must perform the initialization sequence twice to
ensure proper operation of the RAM controller IC.

To initialize the controller, follow these four steps:

Remove power from the controller. This can be done by pulling out the 2.5
mm DC power plug.

Press and hold down the initialize push-button.

While holding down the push-button, restore power to the controller. This
can be done by inserting the 2.5 mm DC power plug.

Continue holding down the push-button for several seconds after the power
has been restored.

Cold Start

An initialization is sometimes called a cold start. When a cold start occurs, the
controller will send ? RES C (reset, cold) in CW.

Warm Start

Applying power without doing an initialization is sometimes called a warm start.
When a warm start occurs, the controller will send ? RES (reset) in CW.

Default Condition

After an initialization, the controller's programming is in the Default Condition.
Default conditions are necessary if you want the controller to be able to operate
the repeater before you've had a chance to program it. An initialization can
therefore be though of as a quick pre-programming of the controller. Most
commands have default conditions. They remain in effect until you change
them through programming. The default conditions are described with the
commands in this manual.

Note: There is a push-ON jumper in the main board which is used to
disconnect the battery from the RAM IC. This jumper is removed during some
repair operations, and during current drain tests. Removing this jumper will not
initialize the controller. Removing and replacing the jumper will require an
initialization sequence before proper operation will resume
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Chapter 3
Programming

Fundamentals

Note: Throughout this manual, numerous Programming Tables are used to
facillitate programming the controller. Most of these tables are reprinted in
Epper dix Al(on page A-1). Additionally, all commands used in this book appear
in the Command Quick Reference|on page A-25.

You program the controller by entering strings of DTMF digits. These strings of
digits are referred to as Commands. A standard DTMF keyboard with 12 digits
may be used for nearly all commands. A few advanced features are available
to programmers with 16- button keyboards. The extra 4 lettered keys may be
used in passwords or macro names to increase the security of the system.
(See the section on page 3-4.) The controller may be
programmed over any of the receiver inputs and the telephone line, if enabled.
The controller responds to valid commands by sending Acknowledgment
Messages (Acknowledgments). These responses may be disable if desired
using the Enable/DisabIe Command Response Messages] command on page
11-2.
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Valid Digit and Time Detection

As shipped from the factory, the DTMF decoder requires about 40mS to detect
a valid digit. The microprocessor scans the decoder once every 10mS to see if
a digit has been detected. Thus, it can take about 50mS to store a valid digit.
Allowing a 50mS pause between digits, the controller is able to store about 10
digits per second. Since these are best-case times, use longer durations and
pauses if you wish to reliably program the controller with automatic DTMF
sending equipment.

In the following section of the manual, we will discuss the basic structure of
control commands.

Control Command Structure

All control commands follow the format as shown in Figure 1.

(Add Figure Here!)

Figure 1

A control command always begins with a Security Password—generally
referred to as “Password,” and using the symbol “(PW)” in this manual.

» The default security password is 99.

» The password increases the security of the system.

* It can be changed at any time.

» The password can be 2, 4, or 6 digits long, and may consist of any
combination of the numbers 0-9, and the letters A, B, C and D.

« Star (*) and pound (#) are not allowed in passwords.

» The controller supports several passwords, used in programming the
system and in accessing the Autopatch.

Note: Choose a security password immediately! If you begin creating
macros using the default password and later wish to change it, all your
commands will have to be re- entered using the new password.

3-2



Programming Fundamentals

Following the security password is a Root Number, and sometimes, a
Post-Root Number. (Some of the tables in this manual use the term “Code” to
mean root number or post-root number.)

* The root number tells the controller which function the user wishes to
program.

* Root numbers are either 2 or 4 digits long, and consist only of the numbers
0-9. (Technically, when a root number is 4 digits long, a post-root number
comprises the second 2 digits. Generally, we use the term root number to
mean both the root and post- root number.)

» Each control command has a unique root number.

* The root number is fixed by the controller's internal software, and cannot be
changed.

Following the root number is one or more Data Digits.

» Data digits may be thought of as “variables.”

* Some commands are quite simple, and do not need any data digits. Other
commands require a string of data digits.

* A particular command may have more than one type of data digit (x, y, or
2).

* Do not confuse the types of variables with the number of data digits. The
number of symbols (X, y, or z) indicate the number of digits expected by the
controller. For example, “xx yyy zzzz” means enter two digits of data digit X,
3 digits of data digit y, and 4 digits of z.

Following the Data Digits (if any) is a Terminator.

* The terminator can be either the star character (*) or a carrier drop (if
enabled).

» The star character will always work as a terminator; in fact, it is necessary
when programming the controller via the telephone, since there is no carrier
to drop.

» The terminator tells the controller that the command has ended.

* Itis necessary, since control commands vary in length.

* The terminator is similar to a “carriage return” on a computer keyboard, or
the “equals” key on a calculator.

Example Control Command
Here's an example of a control command:

99 63 00 O *

Note: We've put spaces between some digits to help explain this example.
However, you do not need any pauses between the digits when you are
programming the controller.
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* The security password in this example is 99, the default password. The
password tells the controller that you are a legitimate programmer.

* The root number is 63. This root number tells the controller that you wish to
control a software switch.

» The 00 specifies the switch, in this case it is the Transmitter 1
Enable/Disable switch.

» The data digits is 0. In this particular command, the O tells the controller to
disable transmitter 1.

* The terminator is “*,” which tells the controller that you have reached the
end of this particular command. The controller always waits for the
terminator before it processes a command.

If we make no mistakes in entering this command, the controller will respond
with a message, and turn OFF Transmitter 1. If a mistake is made in the
command, such as a data digit of 2, the controller will send an Error Message,
and Transmitter 1 will not change. If you enter a control command with an
incorrect password or a non-existent root number, the controller will not
respond to the command.

Command Response Messages

Acknowledgment

Most Control Commands respond in some way to tell you that they were
accepted by the controller, or that you made a mistake in entering the
command. The usual Acknowledgment Message is OK (sent in CW). If another
response is more appropriate, a different acknowledgment will be sent instead
of the OK.

Errors

When a mistake is made entering a command, an error message (error) is sent
in CW. There are two commonly-used error messages:

« ? err 1 means you have made an error in the number of keystrokes entered
for a particular command. If the command requires 5 keystrokes, for
example, and you entered 6, the response will be an error 1.

e ? err 2 means you have made an error in the data presented for a particular
command. If a timer, for example, has a range of 0 to 5.0 seconds, and you
entered 6.0 seconds, the response will be an error 2.

Command Response Messages can be turned ON and OFF using the
Enable/Disable Command Response Messages|command on page 11-2.
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Special Keys

There are two keys on your 12-button or 16-button DTMF keyboard which have
special meanings to the controller. They are the star (*) and pound (#) keys.
(Technically, the # is called an octothorpe, but we’ll just call it a Pound.). These
two characters are not allowed to be part of a password or macro name, and
they won't be found in root numbers or data digits.

Star (*) and Carrier Drop as Terminators

As mentioned earlier, the Star (*) digit serves as a terminator, indicating to the
controller that you have finished entering a command.

* The (*) will always work as a terminator.

* The (*) method cannot be turned OFF, and will terminate any command.
* You can also allow a carrier drop to work as a terminator if you wish.

* The carrier drop method can be turned ON and OFF.

Why do we have the two methods?

» It's easier to terminate a command by simply releasing the PTT (push-to-
talk) button on your microphone, saving you one keystroke (the *). However,
there could be a carrier on the repeater's input frequency some day when
you enter a command. If the carrier continues to hold up the repeater after
you've released the PTT button, your command won't be executed. Entering
the (*) at the end of the command will guarantee that the command is
properly terminated.

* A second reason for using the (*) terminator is that you may enter a series
of commands, one after the other, without releasing the PTT button. (You
do not have to wait for the acknowledgment message before entering the
next command.) You must, of course, use the (*) terminator when entering
commands from a Touch-Tone™ telephone, since there is no carrier drop
for the controller to detect.

Pound (#) as Clear or Abort Key

The pound (#) digit serves as the Clear or Abort key. It indicates to the
controller that you have made an error, and you wish to clear the command
buffer. (The command buffer is a holding area of the partially-entered
command.)

» The (#) key only works if a command is still in the buffer, and has not been
executed.

* When you enter the terminator, the command is immediately executed and
it is too late to clear the buffer.

* You may start entering the next command immediately after pressing the
(#) key.
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* There is no acknowledgment message sent by the controller when a
command is cleared.

* Any digits following the (#) digit will be considered a new command.

DTMF Interdigit Timer

The controller uses a DTMF Interdigit Timer for the purpose of clearing the
command buffer if a command is not completely entered.

For example, if a user accidentally presses a digit, or if a digit is falsed into the
buffer, or if a user drives out of range or his signal flutters while entering a
command, the command buffer will have only a piece of a command. If the
controller had no time limit between digits, that piece of a command would stay
in the buffer. The controller would confuse it with the next command it receives.

The DTMF interdigit timer works as follows:

* When you release any DTMF key, the timer is started.

* If you do not enter another DTMF digit within the time limit, the controller will
clear the command buffer.

» The interdigit timer initially defaults to 5.0 seconds, but it can be
reprogrammed with a different value if desired.

DTMF Mute Delay

The controller has a DTMF Mute feature that prevents your DTMF commands
from being repeated. This feature can be turn N and OFF for vari

Receiver-Transmitter combinations using the|Enable/Disable DTMF Decoder
commands on page 11-9.

Unless your controller has been fitted with the optional Audio Delay Module,
there will be a short burst (40 to 50mS) of DTMF that is repeated at the
beginning of a digit. This short burst occurs because the controller requires
some time to detect the DTMF digit and shut OFF the audio gate.

To reduce the number of bursts, the controller will continue to mute the audio
for a while after you have released the DTMF key. Therefore, if you enter a
string of digits rapidly, there will be only a single burst (caused by the beginning
of the first digit). If you wait too long between digits, the muting will end. The
next digit you enter will cause a short burst at the beginning. The DTMF
Decoder Mute Delay initially defaults to 0.5 seconds, but it can be
reprogrammed with a different value if desired.
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Chapter 4
Messages

The controller uses Messages to communicate with users of the repeater. Most
of the controller's messages are remotely programmable via DTMF commands.
Messages may be composed of combinations of CW (Morse) characters,

beeps, DTMF characters, synthesized speech words, and various paging
formats.

Message Buffer

A portion of the controller's memory is dedicated to the Message Buffer. The
message buffer is used to temporarily store messages that the controller is
asked to send. The message buffer is a FIFO buffer (first-in, first-out), which
means that the first message to arrive in the buffer is the first one to be sent
out. The purpose of the message buffer is to prevent overruns when several of
the controller’s software programs want to send messages at the same time.
Each program sends its message to the message buffer: The messages are
then unloaded and transmitted by a program called the message handler.

Message Handler

The Message Handler needs to know what kind of message it is unloading—
and where it is to go—so that it can operate the proper hardware to send the
message. For example, a DTMF Message requires different hardware than a
speech synthesized message. A message intended for transmitter #1 requires
a different path be set up than a message intended for transmitter #2.

The way to tell the message handler the type of message and the routing of the

message desired is with special control characters. The control characters are
defined next.
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Control Characters

Control Characters are small code groups which you place into a message to
give instructions to the message handler. The message handler recognizes
control characters because they always begin with 99.

When the message handler encounters a group of characters which begin with
99, it looks at the digits immediately following the 99 for the instructions. It then
performs the desired action.

Since none of the libraries (CW, beeps, synthesized speech, etc.) have
characters beginning with 99, the message handler won't confuse library
characters with control characters. (Don’'t be concerned if you program a tone
page or a custom code group that happens to contain a 99 sequence in the
data. Since the character group doesn’t begin with 99, it will be interpreted
correctly.

Note: Don’t confuse the 99 being discussed with the password (PW) used to
enter commands, which happens to default to 99. control characters are used
only within messages. You can change the password, but you cannot change
the control characters. They must always begin with 99.

Any message that you program into the controller can contain one or more
control characters. Control characters can occur anywhere in the message
depending on how you want the message to be sent. Of course, you will need
the Speech Synthesis Module option if you want to send a speech message,
and you’ll need a Telephone Interface Module option if you want to send a
message to the phone line.

It's a good idea to begin every message you program with two control
characters: One defines the type of message you want to send. The other
selects the routing (audio path). If you don’t specify the message type, the
controller will assume you want to send a CW message. If you don’t specify the
routing, the controller will assume the message goes to transmitter #1, unless
the phone line is engaged in control mode. In that case, all messages go to the
phone line. Since many of your messages won't fit these conditions, get into
the habit of specifying your choices with control characters.

The message handler executes control characters as it finds them in the
message. It does not “look ahead” to see if you will be changing any conditions.
Therefore, you must enter the control character ahead of the desired message.
We list the possible control characters next, then show some examples of their
use.
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Control Character Definitions
Control Character Definition
9900 CW characters follow
9910 beep characters follow
9920 single-tone page follows
9930 two-tone page follows
9940 5/6-tone page follows
9950 DTMF characters follow
9960 synthesized speech characters follow
9981 route this message to transmitter #1 mixed
9982 route this message to transmitter #1 not mixed (clear)
9983 route this message to transmitter #2 mixed
9984 route to this message to transmitter #2 not mixed (clear)
9985 route this message to phone line mixed
9986 route this message to phone line not mixed (clear)
9987 do not route (cancel) to transmitter #1
9988 do not route (cancel) to transmitter #2
9989 do not route (cancel) to phone line
9999 Execute the macro that follows

As you can see, control characters 9900-9960 tell the message handler what
kind of message you want. Control characters 9981-9989 tell the message
handler how you want the message routed. 9999 synchronizes messages with
macros. We’'ll discuss the 9900 through 9960 and 9999 control characters in
their appropriate sections to follow. We'll discuss the Routing control characters

here.

Routing and Unrouting Control Characters

Default

The defaults for Routing and Unrouting Control Characters are as follows:

« CW and beep messages default to 9981 if the phone line is not active in the
control mode. That is, all CW and beep messages will be sent to transmitter
#1 and will be mixed with the receiver audio (if present); but will go to the
phone line if it is active.

» All pages and speech synthesized messages default to 9982 if the phone
line is not active in the control mode. That is, all pages and speech
messages will be sent to transmitter #1, and receiver audio will be muted. If
the phone line is active in control mode, speech messages will go to it;
Pages will be sent to both transmitter #1 and the phone line.

4-3



7K « Chapter 4

You can override these default conditions, since the “route” and “don’t route”
(Unroute or Cancel Route) control characters have higher priority than the
defaults. Specifying any routing will automatically cancel the default routing.

Examples

You can stack up routing and unrouting codes within a message, and you can
change your routing within a message. Here are some examples. For clarity,
we’ll just show your desired message as “(message).”

To send a message to transmitter #1 along with the receiver audio, enter:
(PW 15 9981 (message) *

If the message is a page, you will want to sent it in the clear, with no receiver

audio present. Enter:

(PW 15 9982 (message) *

Note: Password 15 is the command to send a message. It is not stored in the
controller, like a transmitter timeout message would be.

To send a message to transmitter #2, not mixed, enter:

(PW 15 9984 (nmessage) *

To send a message to both transmitters, not mixed, enter:

(PW 15 9982 9984 (nmessage) *

Routing accumulates within a message. If you enter:

(PW 15 9982 (nessage 1) 9984 (nessage 2) *

Message 1 goes to transmitter #1, but both messages go to transmitter #2. If
you want message 1 to go to transmitter #1 and message 2 to go to transmitter
#2, you must cancel transmitter #1’s routing, like this:

(PW 15 9982 (nessage 1) 9987 9984 (nessage 2) *.

We have been using the command “(PW) 15” in these examples, since that is
the way you send a one-time message. Or, you can send a message from a
macro by using this command. However, the controller supports many
programmable messages, such as IDs, courtesy messages, and so on. Feel
free to use control characters in these programmable messages as well as the
one-time message examples.

Routing and unrouting (cancel routing) control characters are only in effect for
the duration of the message. When the message ends, default routing takes
over. Our suggestion, then, is to enter control characters in each message you
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program to be sure the controller follows your wishes. Most users expect CW
messages, beeps and perhaps speech messages to be mixed with repeat
audio, since sending them unmixed would mute repeat audio for the duration of
the message. However, pages, announcements, and so forth, may be sent
unmixed to ensure they are received and decoded properly.

Synchronizing Messages and Commands

In the controller, the Message Handler processes messages from the Message
Queue. The Command Executive processes commands and macros from the
Execution Queue. These queues are processed independently but
simultaneously. Messages and commands queued at the same time and
expected to operate in sequence can have unexpected results. That is, unless
you use the message control character to keep everything in synchronization.

Suppose you want to generate a DTMF page of “1234”, then switch on logic
output number 1. You might write a macro with the following commands:

(PW 20 9000 (PW 15 9950 01 02 03 04 *

(PW 29 9000 (PW 70 1 *
However, this command sequence will not have the expected results. The first
command queues the DTMF page to the message queue for execution then
immediately executes the command to turn on the logic output. The logic
output will change before the DTMF command has completed.

To cause the second line of the macro to wait until after the first line has sent
the DTMF page, you write this as two macros:

(PW 20 9000 (PW 15 9950 01 02 03 04 9999 9001 *

(PW 20 9001 (PW 70 1 *
“9999” in the macro 9000 is a Message Control Character that causes a macro
to be executed when the Message Handler reaches that point in the message.
The “9001” that follows the 9999 message control character is the name of the
macro to execute. This sequence operates as expected because the DTMF
page will complete before the command to turn on the logic output is executed.

Note: Macro names used with the 9999 Message Control Character must be 4
digits long. Add leading zeros if required.

This type of sequencing also has uses in Autopatch speed dial macros that dial
a pager, then send a DTMF page as the message to be displayed on the
dialed digital pager.
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CW Messages

Control Character

When building a CW Message, the control character 9900 should be entered
before the actual CW characters. If a message does not begin with a control
character, the message handler will assume that the message should be sent
in CW. Therefore, a CW-only message would not require the 9900. A message
could be made up of mixed types, such as a series of beeps followed by CW
characters. In that case, the control character 9900 is needed before the CW
portion of the message.

Format
The format for CW messages is as follows:

» Enter the control character 9900.

« Enter the various CW character codes described in the [CW Character Se{
which begin on page A-2 to create the desired message.

* You may end the CW message with the (*) character, or enter another
control character (99xx) and continue with another message type.

Pre-Message Delay Character

A special Pre-Message Delay Character, 54, can be programmed after the
control character 9900, but before the CW characters. The delay character (54)
causes the message handler to pause for 1 second before sending the CW
message. Any additional 54s found after the first one will be ignored. If the CW
message was preceded by any other message, the 54 will be ignored.

Wordspace Character

The Wordspace Character, 40, should be placed between the words in a CW
message. The message handler will automatically place a wordspace at the
end of a CW message, so you won't have to remember to do so. This feature
prevents two adjacent CW messages from being run together. Wordspace
characters can be used as pauses during a CW message. However, the length
of the pause will depend upon the current sending speed of the CW (words-
per-minute).

Frequency Change

The CW frequency (pitch) may be changed before—or during—a CW
message. This feature allows you to draw attention to a certain message (or
part of a message).

* A 6-digit character, 59xxxx, should be entered ahead of the CW characters
that are to be sent at the new frequency.

* The four digits following the 59, sh : " represent the new
frequency and are taken from the [Tone Code Tableion page A-20.

» The frequency may be changed as often as desired within a CW message
(even between each character).

The temporary frequency will stay in effect until either changed by other control
codes, or until the message buffer empties. Thus, if you will be using the
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Frequency Change feature, it is a good practice to specify the frequency for
each CW message

I_IJ_)Lamui_ih_Lo_chaTge the CW frequency for all CW messages, see the
F

requency of CW|command on page 4-11.

Speed Change

The CW sending speed in WPM (words per minute) may be changed before,

or during, a CW message. The speed may be varied from 5 to 40 WPM in ten
steps. This feature allows you to draw attention to a certain CW message, or

make it more easily copied by those with modest CW skills.

* To temporarily change the sending speed of a CW message, enter a 2-digit
character from 60 to 69 ahead of the CW characters that are to be sent at
the new speed.

* The speed may be changed as often as desired within a CW message
(even between each character).

The temporary sending speed will stay in effect until either changed by other
control codes, or until the message buffer empties. Thus, if you will be using
the Speed Change feature, it is a good practice to specify the frequency for
each CW Message.

I ge the ' CW messages, see the
ormal CW Speed and Select Slow CW Speed commands on pages 4-13 and

4-14 respectively.

ow users to slow down CW messages, see the Send Next

essage Slowly command on page 4-12.
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CW Alphanumeric Characters

The controller features a library of 54 alphanumeric CW characters, which are
comprised of numerals 0-9, letters A—Z, punctuation, and standard Morse
abbreviations.

» Each character is represented by a 2-digit code from 00 to 53.
* When building a CW message, be sure to use both digits of the code.
* Do not omit leading zeroes.

The following table shows CW Alphanumeric Characters and their related
control characters (codes).

CW Alphanumeric Characters
Control Character 9900
Character Code Character Code
0 00 [ 18
1 01 J 19
2 02 K 20
3 03 L 21
4 04 M 22
5 05 N 23
6 06 0 24
7 07 P 25
8 08 Q 26
9 09 R 27
A 10 S 28
B 11 T 29
C 12 U 30
D 13 V 31
E 14 W 32
F 15 X 33
G 16 Y 34
H 17 Z 35
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CW Punctuation and Related Characters

The following table shows CW Punctuation and Related Characters and the

proper control characters (codes).

Control Character 9900

CW Punctuation and Related Characters

Character/Parameter Symbol Code
period 36
comma , 37
fraction / 38
guestion ? 39
word space space 40
end-of-message (AR) 41
wait (AS) 42
break (BK) 43
double dash (BT) 44
end-of-work (SK) 45
hyphen - 46
colon : 47
semicolon ; 48
parenthesis 0 49
apostrophe 50
exclamation ! 51
guotation 52
understood (SN) 53
1.0 second pre-message delay 54
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CW Frequency Change and Speed Change Characters
The following table shows CW Frequency and Speed Change Characters and

their codes.
CW Frequency and Speed Changes
Control Character 9900

Change Code

frequency 59xxXXX (XXxX = tone code)
speed to 5 WPM 60

speed to 7 WPM 61

speed to 10 WPM 62

speed to 13 WPM 63

speed to 15 WPM 64

speed to 17 WPM 65

speed to 20 WPM 66

speed to 24 WPM 67

speed to 30 WPM 68

speed to 40 WPM 69
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Enable/Disable CW

Enables or disables the CW sending function.

» Enter one digit, 0 for OFF (disabled), 1 for ON (enabled).

Command Form:

Command Form Data Digit
Enable/Disable CW (PW) 6301 x* 0 = OFF (disabled)
1 = ON (enabled)

Acknowledgment: Sends nothing if disabled; OK if enabled

Errors:

Error Meaning

?errl wrong number of digits entered (disable only)
?err2 illegal digit entered (disable only)

Default Condition: CW is ON (enabled)
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Select Frequency of CW

Changes the frequency (pitch) of the CW.

* Enter the password, followed by the 4-digit root number shown, followed by
the 4-digit tone code for your desired frequency.

« The tone code is taken from the [Tone Code Tablg on page A-20. Do not
omit leading zeroes. Tone codes may also be calculated, if desired.

» The frequency range is 100Hz to 5KHz, although most radio systems have
an audio response of 300Hz to 3KHz.

* To select frequencies for the Owner-Fixed Frequency Beeps and CTCSS,
see the applicable commands on pages 4-18 and [L0-3)

Command Form:

Command Form Data Digits
Select Frequency of CW (PW) 06 00 xxxx * Tone Code Table
Acknowledgment: Sends OK
Errors:
Error Meaning
2errl wrong number of digits entered
?err2 illegal code entered

Default Condition: CW Frequency is 1500 Hz; Tone Code is 0667

Examples:

Let's change the frequency of the CW to 1200Hz. The tone code for 1200Hz is

0833. The command is:

(PW 06 00 0833 *
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Send Next Message Slowly

Entering this command before entering a command with a CW
message causes the CW message to be sent slowly.

* The actual speed is set by the |Se|ect Slow CW Speed command on page
4-13.

* This command is most useful when placed into a macro for users.

* CW speed returns to normal after the CW memory empties.

Command Form:

Command Form
Send Next Message Slowly (PW) 11 *

Acknowledgment: None

Errors: None

Default Condition: CW is sent at the normal rate

Examples:

Assume that a macro, 3*, exists which sends the 12-hour time. Assume also

that a macro, 2*, exists which contains the Send Next Message Slowly
command. Then a user could enter:

2*
3*

This will cause the time-of-day to be sent at a slower rate than normal.

Note: The repeater courtesy message is also a CW message. If a user enters
2* and then releases the mike, the courtesy message will be sent slowly. Since
the speed then changes back to normal, entering a 3* will cause the time to be
sent at normal. Therefore, the user must enter the 2* and 3* in the same
transmission.
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Select CW Speed

Select Normal CW Speed changes the speed at which CW
messages are normally sent.

Select Slow CW Speed changes the speed at which CW
messages are sent when preceded by the Send Next Message
Slowly command.

A single digit from 0-9 programs the desired speed.

* See the CW Speed Table below.

Command Form:

Command Form Data Digit

Select Normal CW Speed (PW) 12 x * CW Speed Table
Select Slow CW Speed (PW) 13 x * CW Speed Table
Data Digit CW Speed Data Digit CW Speed

0 5 WPM 5 17 WPM

1 7 WPM 6 20 WPM

2 10 WPM 7 24 WPM

3 13 WPM 8 30 WPM

4 15 WPM 9 40 WPM

Note: The above CW Speed Table is based on the number of milliseconds
duration of an element of CW (a dit = 1 element, a dah = 3 elements). Five
WPM corresponds to 240 mS/element, 7 WPM corresponds to 170
mS/element, 10 WPM corresponds to 120 mS/ element, and so on.

Acknowledgment: Sends OK
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Errors:

Error Meaning

?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition:

Command

Default Condition

Select Normal CW Speed

20 WPM

Select Slow CW Speed

15 WPM

Examples:

To change the normal CW sending speed to 17 words per minute, enter:

(PW 12 5 *

To change the slow CW sending speed to 10 words per minute, enter:

(PW 13 2 *

Note: There are two ways to change the speed of a CW message. One way is
to use the commands shown above; this is usually done upon installation. The
other method is to insert a speed change character into the message. The
latter is a temporary method, since the speed returns to normal after the

message is sent.
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Beep Messages

Control Character

The control character 9910 must be entered before the actual beep characters
when building a beep message.

Note: Any message that does not have a control character will be interpreted
as a CW message.

Format
The format for beep messages is as follows:

» Enter the control character 9910.
. EJ.&D.&D.L&LLIJ_GAL&LLO_LS beep character codes described in the
haracter Set Tableg beginning on page A-5 to create the desired
message.

* You may end the beep message with the (*) character, or enter another
control character (99xx) and continue with another message type.

Beep Parameters (General)

The following table shows the general parameters related to beep messages.
These parameters will be discussed in more detail in the sections which follow:

Beep Parameters (General)
Control Character 9910

Parameter Code

custom beep S57XXXXYY

custom beep delay 58xx

1 second pre-message delay 54

automatic beep gap OFF 55

automatic beep gap ON 56

Pre-Message Delay Character

A special pre-message delay character, 54, can be programmed—after the
control character 9910 but before the beep characters. The delay character
(54) causes the message handler to pause for 1 second before sending the
beep message. Any additional 54s found after the first one will be ignored. If
the beep message was preceded by any other message, the 54 will be ignored.
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Factory-Fixed-Frequency Beeps

Forty-eight (48) beeps have been defined in frequency but have variable
duration. These beeps are programmed with the character codes 00-47 and
cover almost four octaves from 262Hz to 3951Hz. It is best to avoid beeps
below 300Hz and above 3000Hz, since most radio systems are designed for
300—-3000Hz response.

The following table shows the Factory-Fixed Frequency Beeps:

This table includes associated note values for each frequency. However, these
note values are simply intended as a guide to the pitch of each beep and
should not be construed as musical in nature.

Factory-Fixed Frequency Beeps
Control Character 9910
Freq Note Beep Freq Note Beep Freq Note Beep
262Hz C3 00 659Hz E4 16 1661Hz | G#5 32
277Hz C#3 01 698Hz F4 17 1760Hz | A5 33
294Hz D3 02 740Hz F#4 18 1865Hz | A#5 34
311Hz D#3 03 784Hz G4 19 1976Hz |B5 35
330Hz E3 04 831Hz G#4 20 2093Hz | C6 36
349Hz F3 05 880Hz A4 21 2217Hz [ C#6 37
370Hz F#3 06 932Hz A#4 22 2349Hz | D6 38
392Hz G3 07 988Hz B4 23 2489Hz [ D#6 39
415Hz G#3 08 1046Hz | C5 24 2637Hz |E6 40
440Hz A3 09 1109Hz | C#5 25 2794Hz |F6 41
466Hz A#3 10 1175Hz | D5 26 2960Hz [F#6 42
494Hz B3 11 1244Hz | D#5 27 3136Hz [G6 43
523Hz C4 12 1319Hz |E5 28 3322Hz | G#6 44
554Hz C#4 13 1397Hz |F5 29 3520Hz [ A6 45
587Hz D4 14 1480Hz | F#5 30 3729Hz | A#6 46
622Hz D#4 15 1568Hz | G5 31 3951Hz [B6 47
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Owner-Fixed Frequency Beeps

Six (6) beeps are definable in frequency by the owner, and have variable
duration. The beeps default to factory-selected frequencies upon a cold start.
The frequencies may be changed, and the new frequencies will be retained
upon a warm start. These beeps are programmed with the character

codes 48-53.

The following table shows the Owner-Fixed Frequency Beeps:

Owner-Fixed Frequency Beeps
Control Character 9910

Beep Owner-Fixed Frequency (Fill-In) | Default Condition

48 500Hz

49 750Hz

50 1000Hz

51 1250Hz

52 1500Hz

53 1750Hz
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Changes the frequency (pitch) of the CW.

Select Frequency of Owner-Fixed Frequency Beeps

* Enter the password, followed by the 4-digit root number shown, followed by
the 4-digit tone code for your desired frequency.
« The tone code is taken from the [Tone Code Tablg on page A-20. Do not
omit leading zeroes. Tone codes may also be calculated, if desired.
» The frequency range is 100Hz to 5KHz, although most radio systems have
an audio response of 300Hz to 3KHz.
» To select frequencies for CW and CTCSS, see the appropriate commands

on pages 4-11] and [L0-3 respectively.

Command Form:

Command

Form

Data Digits

Select Frequency of Beep 48

(PW) 06 01 xxxx *

Tone Code Table

Select Frequency of Beep 49

(PW) 06 02 xxxx *

Tone Code Table

Select Frequency of Beep 50

(PW) 06 03 xxxx *

Tone Code Table

Select Frequency of Beep 51

(PW) 06 04 xxxx *

Tone Code Table

Select Frequency of Beep 52

(PW) 06 05 xxxx *

Tone Code Table

Select Frequency of Beep 53

(PW) 06 06 xxxx *

Tone Code Table

Acknowledgment: Sends OK

Errors:

Error Meaning

2errl wrong number of digits entered
?err2 illegal code entered

Default Condition:

Command Default Condition Tone Code
Select Frequency of Beep 48 500Hz 2000
Select Frequency of Beep 49 750Hz 1333
Select Frequency of Beep 50 1000Hz 1000
Select Frequency of Beep 51 1250Hz 0800
Select Frequency of Beep 52 1500Hz 0667
Select Frequency of Beep 53 1750Hz 0571
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Examples:

Let's change the frequency of beep 48 to 600Hz. The tone code for 600Hz is
1667. The command is:

(PW 06 01 1667 *
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Custom Beeps
Custom Beeps are defined on-the-fly in both frequency and duration.

* An 8-digit character, 57xxxxyy, defines the custom beep.

» The four digits following XXXX, represent the frequency
and are taken from the [Tone Code Tablg on page A-20.

* The next two digits, shown as yy, represent the duration in tens of
milliseconds.

Custom beeps allow you to create a unique message with any frequency and
any duration to 990mS. As an example, let's define a custom beep of 1275Hz
for 70mS. The custom beep code would be 57078407.

Custom Beep Delay
Duration for Custom Beep Delays is defined on-the-fly.

» A 4-digit character, 58xx, defines the custom delay.
* The two digits following the 58, shown as xx, represent the duration of the
delay in tens of milliseconds.

Although custom delays can be placed anywhere in a beep message, they go
well with custom beeps if you need to create a truly unique or specialized
signalling burst. For example, a string of custom beeps and custom delays
could be used to generate a string of ASCII characters of the proper tones for
use with modems.

Beep Gap Change Characters

Beep Gap Change Characters are used to introduce a silent period between
beeps. Ten (10) such characters have been defined from 10mS to 320mS
using the codes 60-69. Beep gap change characters may be used alone to
separate %Laups_oj_b.eepﬁ_ama.mbia.ulama.’rlically placed after every beep by
using the Automatic Beep Gap ON Character (described on page 4-22). This

parameter is not changed at the end of the beep message.

The following table shows Beep Gap Change control characters:

Beep Gap Change Characters
Control Character 9910
Beep Gap Change Code
10mS 60
20mS 61
30mS 62
40mS 63
60mS 64
80mS 65
120mS 66
160mS 67
240mS 68
320mS 69
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Note: Any time a beep gap change character is entered, its duration is
remembered by the message handler. When the automatic beep gap ON
character is encountered, the message handler will use the duration that it
remembered from the previous beep gap change character. This is also true of
the custom beep delay character.

Beep Duration Change Characters

Beep Duration Change characters are used to set the duration of the beep
characters that follow. Ten (10) beep duration change characters have been
defined from 10mS to 320mS using the codes 70-79. The beep duration may
be changed as often as desired within a beep message (even between each
beep). This parameter is not changed at the end of the beep message.

The following table shows Beep Duration Change Characters:

Beep Duration Change Characters
Control Character 9910
Beep Duration Change Code
10mS 70
20mS 71
30mS 72
40mS 73
60mS 74
80mS 75
120mS 76
160mS 77
240mS 78
320mS 79

Note: Any time a beep duration change is made (including a custom beep), the
duration will be remembered by the message handler. When any succeeding
beep is encountered, the message handler will use the duration that it
remembered from the previous beep duration change.

Automatic Beep Gap ON Character

The Automatic Beep Gap ON Character, 56, causes the message handler to
place a gap between each beep. The duration of the gap depends on that last
gap that was encountered. It defaults to 10mS upon a cold start.
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Automatic Beep Gap OFF Character

The Automatic Beep Gap OFF Character, 55, causes the message handler to
send the beeps that follow in a series without any gaps between them.

Defaults
Upon a cold start, the following defaults will be forced:

* Beep duration = 60mS
* Beep gap duration = 10mS
» Automatic beep gap = OFF

Single Tone Page Messages

Control Character

The control character 9920 must be entered before the actual page code when
building a Single-Tone Page Message. If several single-tone pages are to be
sent, control character 9920 must exist before each page code.

Format
The format for single-tone page message is as follows:

* Enter the co_n@rol character 9920.

« Ent senting the frequency of the page tone, taken from
the [Tone Code Tablg on page A-20.

» Enter two digits representing the duration of the page tone in tenths of
seconds.

* The range of duration is 0.1 to 9.9 seconds.

* You may end the message with the (*) character, or enter another control
character (99xx) and continue with another message type.

For example, the format of a single-tone page of 1050Hz of 8.0 seconds
(National Weather Service standard page) is 9920095280.

Delays

A 1-second Pre-Page Delay is created by the message handler for the first page
in a group. If additional pages follow, the pre-page delay is eliminated in
succeeding pages. A 3- second Post-Page Delay is created by the message
handler for all single-tone pages.
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Two-Tone Sequential Page Messages

Control Character

the control character 9930 must be entered before the actual page code when
building a Two-Tone Sequential Page Message. If several two-tone pages are
to be sent, the control character 9930 must exist before each two-tone page
code.

Format
The format for two-tone sequential page messages is as follows:

» Enter the control character 9930.
. igits representing the frequency of the first tone, taken from the
one Code Table on page A-20.

» Enter two digits representing the duration of the first tone in tenths of
seconds. The range of duration is 0.1 to 9.9 seconds.

» Enter four digits representing the frequency of the second tone, taken from
the Tone Code Table.

» Enter two digits representing the duration of the second tone in tenths of
seconds.

* The range of duration is 0.1 to 9.9 seconds.

* You may end the message with the (*) character, or enter another control
character (99xx) and continue with another message type.

For example, the format of a two-tone sequential page of 349.0Hz for 1.0
seconds followed by 433.7Hz for 3.0 seconds is 9930286510230630.

Delays

A 1-second pre-page delay is created by the message handler for the first page
in a group. If additional pages follow, the pre-page delay is eliminated in
succeeding pages. A 1.3- second post-page delay is created by the message
handler for all two-tone sequential pages.
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Five/Six-Tone Page Messages

Control Character

The control character 9940 must be entered before the actual page code when
building a 5/6-Tone Page Message. If several 5/6-tone pages are to be sent,
control character 9940 must exist before each 5/6-tone page code.

Format
The format for five/six-tone page messages is as follows:

* Enter the control character, 9940.

» Enter the preamble digit (0-9), followed by the five digits (0-9), followed by
1 if you wish to send the X (dual address) tone, or O if you do not wish to
send the X tone.

* You may end the message with the (*) character.

» If you wish to enter another control character (99xx) and continue with
another message type, you must add another digit to the end of the 5/6-
tone page. This is required because the normal format results in an odd
number of characters (11), and the message handler requires even
numbers of characters in each message.

For example, the format of the 5/6-tone page 1-13657X is 99401136571. If no
X tone is desired, the format is 99401136570. If this page were to be sent twice
in the same message, a bogus digit would be added at the end of the first page
to restore evenness to the command. The format would be 99401136571 O
99401136571. (Once again, the space is shown for clarity.)

Note: The message handler always requires a preamble digit. It will
automatically substitute the R tone for a repeated digit.

Delays

A 1-second Pre-Page Delay is created by the message handler for the first
page in a group. If additional pages follow, the pre-page delay is eliminated in
succeeding page. A 1- second Post-Page Delay is created by the message
handler for all 5/6-tone pages.
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DTMF Page Messages

Control Character

The control character 9950 should be entered before the actual DTMF
character codes when building a DTMF Page Message. (Remember, if a
Message does not begin with a control character, the message handler will
assume the message should be sent in CW!)

Format
The format for DTMF page message is as follows:

» Enter the control character 9950.
. l.(T:Jlen_enleuhﬂa.Lims DTMF character codes described in the w
haracter Set Tableq beginning on page A-8 to create the desire
message/page.

* You may end the DTMF message with the (*) character, or enter another
control character (99xx) and continue with another page type.

Delays

A 1l-second Pre-Page Delay is created by the message handler for the first
page in a group. if additional pages follow, the pre-page delay is eliminated in
succeeding pages. A 1- second Post-Page Delay is created by the message
handler for all DTMF pages. If desired, a DTMF page can consist of several
DTMF digits, a pause, more DTMF digits, and so on. This feature allows you to
place a series of DTMF pages within one message.

Defaults

Until changed by the codes which follow, the DTMF tone duration is 100mS
and the gap between DTMF characters is 100mS.
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DTMF Characters
There are 16 DTMF Characters: numerals 0 through 9, letters A through D, and

] * Each character has a two-digit code, shown in the
DTMF Characters Table which follows (reprinted on page A-8). Enter the
appropriate two-digit code for each DTMF character that you wish to send.

The following table shows DTMF Characters and their related control
characters (codes):

DTMF Characters
Control Character 9950
DTMF Character Code DTMF Character Code
0 00 8 08
1 01 9 09
2 02 A 10
3 03 B 11
4 04 C 12
5 05 D 13
6 06 * 14
7 07 # 15

DTMF Duration Change Characters

DTMF Duration Change Characters are used to set the duration of the DTMF
characters that follow. Ten (10) DTMF duration change characters have been
defined from 30mS to 200mS using the codes 20-29. The DTMF Duration may
be changed as often as desired within a DTMF message. This parameter is not
changed at the end of the DTMF message.

The following table shows DTMF Duration Change Characters:

DTMF Duration Change Characters
Control Character 9950
DTMF Duration Change Code
30mS 20
40mS 21
50mS 22
60mS 23
70mS 24
80mS 25
90mS 26
100mS 27
150mS 28
200mS 29
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DTMF Custom Duration Change Characters

The easiest way to change the duration of the DTMF characters is to use the 2-
digit codes mentioned above. However, you may require other durations, so the
controller allows you to choose a Custom DTMF Duration Change. This
parameter may be set from 10mS to 9900mS (9.9seconds).

* Use the code “50xx,” where xx is a number from 01 to 99, to get durations
from 10mS to 990mS.

* Use the code “51xx,” where xx is a number from 01 to 99 to get durations
from 100mS to 9900mS.

Once you change the duration, it will stay at the new value indefinitely, or until
changed again by another code.

DTMF Gap Change Characters

Every DTMF character sent by the controller is followed by a DTMF Gap, or
silent period. You may wish to change the duration of the DTMF characters
from the default duration of 100mS. Ten of the most common durations are
shown in the DTMF Gap Change Characters Table. If you wish to change the
gap to one of the values shown, enter the two-digit code corresponding to your
choice. If the gap you want is not in the table, go to the custom DTMF gap
change description immediately below. Once you change the duration, it will
stay at the new value indefinitely, or until changed again by another code.

The following table shows DTMF Gap Change Characters:

DTMF Gap Change Characters
Control Character 9950
DTMF Gap Change Code
20mS 30
30mS 31
40mS 32
50mS 33
60mS 34
70mS 35
80mS 36
90mS 37
100mS 38
150mS 39

DTMF Custom Gap Change Characters

The easiest way to change the duration of the gap is to use the 2-digit codes
mentioned above. However, you may require other gap durations, so the
controller allows you to choose a Custom DTMF Gap Change. Duration of the
gap may be set from 10mS to 9900mS (9.9seconds).

» Use the code “52xx,” where xx is a number from 01 to 99, to get durations
from 10mS to 990mS.
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* Use the code “53xx,” where xx is a number from 01 to 99 to get durations
from 100mS to 9900mS.

Once you change the DTMF gap, it will stay at the new value indefinitely, or
until changed again by another code.

Note: If you intend to program a large number of DTMF pages with varying
tone durations and, it would be a good idea to set up the proper duration
values at the beginning of each individual page. Otherwise, the old values from
the previous page will be used for the new page.

DTMF Pause Characters

Unlike a DTMF gap, which is automatically sent after each DTMF character, a
DTMF Pause Character may be inserted anywhere in a DTMF page. These
pauses are typically used to separate individual pages within a multi-page
message. Ten common pause durations are shown in the DTMF Pause
Characters Table. If you wish to insert a pause into a page, enter the two-digit
code corresponding to your choice.

If the DTMF Pause you want is not in the table, go to the custom DTMF pause
description below.

The following table shows DTMF Pause Characters:

DTMF Pause Characters
Control Character 9950
DTMF Pause Code
100mS 40
200mS 41
300mS 42
400mS 43
500mS 44
600mS 45
700mS 46
800mS 47
900mS 48
1000mS 49

DTMF Custom Pause Characters

The easiest way to insert a pause is to use the 2-digit codes mentioned above.
However, you may require other pauses, so the controller allows you to choose
a Custom DTMF Pause. Duration may be set from 10mS to 9900mS
(9.9seconds).

* Use the code “54xx,” where xx is a number from 01 to 99, to get durations
from 10mS to 990mS.
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* Use the code “55xx,” where xx is a number from 01 to 99 to get durations
from 100mS to 9900mS.

Note: Since each DTMF character is followed by a DTMF gap, be sure to add
the DTMF gap duration to the DTMF pause duration if you want an accurate
idea of the time between two DTMF pages.

Pauses are additive. A long pause may be created by placing a series of
pauses together within the DTMF page.

DTMF Custom Changes (Duration « Gap * Pause)
The following table shows DTMF Custom Changes affecting duration, gap, and
pause. it is generally related to preceding sections.

DTMF Custom Changes (Duration Gap
Pause)
Control Character 9950

DTMF Custom Change Code Data Digit
custom DTMF duration change (10990mS) 50xx 0199 x 10mS
custom DTMF duration change (1009900mS) [ 51xx 0199 x 100mS
custom DTMF gap change (10990mS) 52XX 0199 x 10mS
custom DTMF gap change (1009900mS) 53xx 0199 x 100mS
custom DTMF pause (10990mS) 54xx 0199 x 10mS
custom DTMF pause (1009900mS) 55xx 0199 x 100mS
to ignore each custom DTMF change code enter 00 for xx in any off

above codes

DTMF-Related Notes

The DTMF decoder is turned OFF during DTMF pages to prevent the page
from being acted on by the controller. Since the DTMF encoder is shared
between the DTMF paging function and the DTMF autopatch function, there
may be a delay in paging while a number is dialed (or vice versa).
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DTMF Character Set Tables Explained

The preceding section is somewhat complicated. Therefore, in an effort to
clarify some of the main points, the following explanation is given.

Format. The page begins with a 1.0-second delay, unless it was preceded with
a page. Then the delay is 50mS. When the page is finished, a 1.0-second post
delay occurs. If desired, a DTMF page can consist of several DTMF digits, a
pause, some more digits, a pause, and so on. This allows a series of pages all
contained in one message.

Defaults. Until changed by one of the above codes, the DTMF digit duration is
100mS and the gap between digits is 100mS. Once a DTMF duration change
or a DTMF gap change is made, it remains in effect indefinitely, until changed
by another code. If the user expects to require DTMF pages of varying
durations and gaps, it would be wise to set up the proper DTMF duration
change and DTMF gap change codes at the beginning of each page.

DTMF Custom Changes. DTMF Custom Changes allow the user to choose
durations, gaps and pauses which are not listed in the various tables above.
: ) their own table labeled
ustom Chanes Duratlon » Gap * Pause)’| on page 4-30 and are reprinted on
page A-10] The advantages in using codes from the regular tables (not the
DTM ustom Changes Table) is that such codes require only two keystrokes.
DTMF Custom changes are more flexible, but require four keystrokes. If 00 is
entered for xx, the DTMF custom change will be ignored.

DTMF Pauses. Pauses are additive. Therefore, a series of DTMF Pause

Characters adds to the total DTMF pause. Since the DTMF encoder is shared
with the autopatch, there may be a short delay in either the DTMF page or the
autopatch dialing if both are asked to generate DTMF digits at the same time.

Each DTMF digit is always followed by a DTMF Gap. Therefore, the duration
of a DTMF Gap Change Character adds to the duration of a DTMF Pause
Character when calculating the delay between the last digit of one page and
the first digit of the next page.

Examples

To generate a simple page of the DTMF characters “1, 2, 3, A, B, C” at the
default durations of 100mS and the default DTMF gap of 100mS, you would
enter this:

(PW 15 9950 01 02 03 10 11 12 *
To send the same characters, but with a duration of 50mS and a gap width of
50mS, you would enter this:

(PW 15 9950 22 33 01 02 03 10 11 12 *
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You can change the durations and gaps anywhere in the message. Here is a
page with 1, 2, 3 sent at 50mS/50mS and A, B, C sent at 150mS/100mS with a
1-second pause between the two pages:

(PW 15 9950 22 33 01 02 03 49 28 38 10 11 12 *

Note: The digit duration will now be at 150mS, and the gap will now be at
100mS, since those are the last parameters which were used.

You can use DTMF custom duration change characters and DTMF custom gap
characters if you have special requirements. In this example, we will generate
two pages. The first will be “1, 2, 3" at 160mS/110mS. Then we’ll have a 5-
second pause, followed by “A, B, C” at 300mS/120mS

(PW 15 9950 5016 5211 01 02 03 5550 5030 5212 10 11 12 *

Here’s the explanation: 9950 = control character to generate a DTMF Page;
5016 = DTMF custom duration change, 16 x 10mS = 160mS; 5211 = DTMF
custom gap change, 11 x 10mS = 110mS; 5550 = DTMFcustom pause change,
10 x 100 mS = 5 seconds; 5030 = DTMF custom duration change, 30 x 10mS
= 300mS; and 5212 = DTMF custom gap change, 12 x 10mS = 120mS.
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Synthesized Speech Messages

Control Character

The control character 9960 must be entered before the actual speech word
codes when building a synthesized speech message.

Format
The format for Synthesized Speech Messages is as follows:

» Enter the control character 9960.
. Ejﬁn_enmuhmdm_apﬁech word codes described in the
peech Vocabulary Tableg beginning on page A-11 to create the desired
message.
» Each word is represented by a four-digit code.
* When building a synthesized speech message, be sure to use all four digits
of the code (do not omit leading zeroes).

* You may end the synthesized speech message with the (*) character, or
enter another control character (99xx) and continue with another message

type.

Delay Character

A special Pre-Message Delay Character, 0000, can be programmed after the
control character 9960 but before the word characters. The 0000 causes the
message handler to pause for 1 second before sending the synthesized
speech message. Any additional 0000s found after the first one will be ignored.
If the synthesized speech message was preceded by any other message, the
0000 will be ignored.

Pause Character

The Pause Character should be used to separate word groups in a synthesized
speech message. This character is shown in the vocabulary as (pause).

Timeout Timer

When a synthesized speech message is encountered by the message handler,
the message handler attempts to communicate with the speech synthesis
module and starts a 5-second Timeout Timer. If the module is disconnected or
inoperative, the message handler will disregard the message after the timer
expires.

Synthesized Speech Vocabulary
.sia;ﬁsized speech messages utilize the Synthesized Speech Vocabulary
T

[Tableg beginning on page A-11. There are tables for male and female voice, as
well as sound effects.

Tone Codes

When entering tone frequencies for CW, beep, or paging messages, a Tone
Code is required. Tone Codes are 4-digit numbers representing the period of
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the tone sine wave in microseconds. Tone codes may be either taken from the
Tone Code Table or calculated.

Tone Code Table Explained
The Tone Code Table was created to simplify your programming efforts by
listing frequencies from 100Hz to 3KHz (in 5Hz increment
appropriate tone code for each frequency. The complete [Tone Code Tabl
begins on page A-20 and look similar to this:

Tone Code Table (continued)

All Frequencies in Hz

Freq Code Freq Code Freq Code Freq Code Freq Code

100 9999 225 4444 350 2857 475 2105 600 1666
105 9523 230 4347 355 2816 480 2083 605 1652
110 9090 235 4255 360 2777 485 2061 610 1639
115 8695 240 4166 365 2739 490 2040 615 1626
120 8333 245 4081 370 2702 495 2020 620 1612

Note: Most radio systems have a response of 300Hz to 3KHz, and will not pass
tone frequencies outside this range.

Calculating Tone Codes

If you wish to program a tone frequency that is not listed in the Tone Code
Table, you will need to calculate its tone code. (This is particularly true of
paging tones, which are specified to tenths of Hertz.) To assist you in
calculating your tone codes, the following explanation is offered.

To determine your tone code, simply take the reciprocal of the tone frequency.
It is easily done on a calculator:

* Enter 1,000,000, then divide this number by the tone frequency in Hertz.
* The quotient, rounded off to a 4-digit whole number, is the tone code.
» If the result is 999 or less, you must insert a leading zero.

Here are some examples:

» The tone frequency is 1200Hz. What is the tone code? Dividing 1,000,000
by 1200 yields 833.3, so the tone code is 0833.

* The tone frequency of a single-tone page is 1050Hz.What is the tone code?
Dividing 1,000,000 by 1050 yields 952.4, so the tone code is 0952.

* The tone frequency is 398.1Hz. What is the tone code? Dividing 1,000,000
by 398.1 yields 2511.9, so the tone code is 2512.
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Run-Time Variables

Run-Time Variables (RTV) are small code groups which you place into a
message to be expanded at “run time” (the instant the message is actually
transmitted by the controller). The message handler recognizes run-time
variables because they always begin with 98.

When the message handler encounters an RTV, it forms the appropriate
message and transmits it in place of the RTV code. You could, for example,
announce the time or date as part of an ID, autopatch termination, or other
occasion. You may precede and/or follow the RTV with other messages,
routing codes, and so on. RTVs may be placed in succession to form a single

expression.
Run-Time Variables

Run-Time Variable Meaning Example

9810 hour & minute, 12-hr format, CW 245

9811 AM/PM, CW PM

9812 hour & minute, 24-hr format, CW 14 45

9813 day of week, CW WED

9814 month, CW JAN

9815 day of Month, CW 1

9816 Seconds, CW 27 in CW

9820 hour & minute, 12-hr format, male two forty-five (male)

9821 AM/PM, male voice PM (male)

9822 hour & minute, 12-hr format, female two forty-five (female)

9823 AM/PM, female voice PM (female)

9824 hour & minute, 24-hr format, male 14 hours, 45 minutes
(male)

9825 same as 9824 without “hours” & “minutes” fourteen forty-five (male)

9826 day of week, male voice Wednesday (male)

9827 cardinal day-of-month, male voice one (male)

9828 ordinal day-of-month, male voice first (male)

9829 month, male voice January (male)

9830 “good morning/good afternoon/good evening” | good afternoon (female)

(female voice)

9831 “morning/afternoon/evening” afternoon (male)

9832 Seconds, male voice Twenty-seven (male)

9896 Call Count, CW 105

9897 Call Count, male voice One zero five (male)

9898 Software Version, CW 203

9899 Software Version, male voice Two point zero three
(male)
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A feature of the clock and calendar RTVs is that the current time and date are
read and stored at the first RTV encountered in a message. If the time or date
“rolls over” during the message transmission, it will not affect the time or date

being sent.

RTV Notes

* 9820 and 9822, which are spoken 12-hour time RTVs, will say “o’clock” on
the hour (xx:00). Midnight to 11:59 = A.M.

e 9827 is used with the month outside the U.S., as in this example: “One
January.” 9828 is used with the month inside the U.S., as in this example:
“January First.”

* 9830 and 9831 switch from “afternoon” to “evening” at 6:00 PM

* The real-time clock and calendar features leap-year correction.

* 9816 and 9832, seconds in CW or speech, can be used to accurately set
the clock. (See Chapter 8, Clock and Calendar.)

Note: The voiced run-time variables require that your controller be fitted with a
speech synthesis module.

Here are some ideas: To send the time and AM or PM in voice, enter

(PW 15 9820 9821 *

You would hear “two forty-five PM” or something similar.
To say “the time is (),” enter

(PW 15 9960 0500 0514 0253 9820 9821 *

9960 is the control character for synthesized speech.

To say the software version, enter:
(PW 15 9899 *

You can create similar commands to send “today is (),” “the date is (),” and so
on. Dumping the autopatch could announce “call complete at ().” The ID could
include “it is (Monday) (morning) on WOXYZ repeater.”

Note: It is not necessary to place the control code 9900 in front of CW run-time
variables or the control code 9960 in front of voiced run-time variables. The
RTV automatically inserts these control codes into the message. However, you
must enter control codes after the RTV if you have a different type of message
to follow
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Select Programmable Messages

Selects or changes the various messages sent by the controller.

* Enter the password, followed by the 4-digit root number shown, followed by

the desired message.

* Any message may have any combination of message types, including CW,

beeps, page tones, etc.

* The maximum size of any message is 50 bytes (50 2-digit codes).

* You must count the control character. Therefore, any message could have

46 CW characters, 23 synthesized speech words, and so on.

* To delete a message, enter the password, the 4-digit root number, and the

(*) (do not enter any message).

* See the |Se|ect Initial and Normal ID Tall Messagel commands on page 12-8

for other programmable messages.

Command Form:

Command

Form

Select Courtesy Message

(PW) 31 10 (message) *

Select Dropout Message

(PW) 31 13 (message) *

Select Pre-Timeout Message

(PW) 31 16 (message) *

Select Post-Timeout Message

(PW) 31 19 (message) *

Select Initial ID Message for TX1

(PW) 31 30 (message) *

Select Initial ID Message for TX2

(PW) 31 33 (message) *

Select Normal ID Message for TX1

(PW) 31 31 (message) *

Select Normal ID Message for TX2

(PW) 31 34 (message) *

Select Autopatch Dialing Message

(PW) 31 40 (message) *

Select Autopatch Timeout Warning Message

(PW) 31 41 (message) *

Select Phone Line Answer Message

(PW) 31 50 (message) *

Select Reverse Patch Ringout Message

(PW) 31 51 (message) *

Note: Since the default routing is to transmitter #1, no routing character is
needed for either TX1 ID. However, you must enter a routing character when

programming IDs for TX2, or the message will go to TX1 instead.

Acknowledgment: Sends OK

4-37



7K « Chapter 4

Errors:

Error Meaning

?errl too many digits entered
?err2 illegal digit entered

Default Condition:

Command

Default Condition

Select Courtesy Message

60mS 440Hz beep (9910 74 09)

Select Dropout Message (deleted)

Select Pre-Timeout Message TO (CW)

Select Post-Timeout Message TO (CW)

Select Initial ID Message for TX1 ID (CW)

Select Initial ID Message for TX2 9983 ID (CW letters with TX2 routing)
Select Normal ID Message for TX1 ID (CW)

Select Normal ID Message for TX2 9983 ID (CW letters with TX2 routing)
Select Autopatch Dialing Message AS (CW wait)

Select Autopatch Timeout Warning Message

AR (CW end-of-message)

Select Phone Line Answer Message

3 beeps (9910 585076 09 2133)

Select Reverse Patch Ringout Message

55 (CW)

Examples:

Let's change the normal ID message to WOXYZ/R in CW. It is a good idea to
preface any CW me ' | character, 9900. Now, looking
up WOXYZ/R in the CW Character Set Tableq beginning on page A-2, we find:

32 00 33 34 35 38 27.

The entire command to change the normal ID message looks like this:

(PW 31 31 9900 32 00 33 34 35 38 27 *

may be entered in a continuous string of digits as follows:

(PW 3131990032003334353827 *

Let's program a longer callsign into the initial ID message, using DE W9XYZ/R
CGO (Chicago) in CW as the message. The command looks like this:

(PW 31 30 9900 13 14 40 32 09 33 34 35 38 27 40 12 16 24 *

Note: Wordspace character, 40, has been used twice. This separates the DE
from the WI9XYZ/R, and separates the WI9XYZ/R from CGO.
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Let's now change the courtesy message to a burst of 2 beeps. We want the
two beeps to be 25 and 21, we want them each to be 40mS in duration, and we
want no gap between them.

Looking up this information in the Beep Character Set Tabled beginning on
page A-5, we find: 55 turns the automatic beep gap OFF; 73 changes the beep
duration to 40mS; the control character for a beep message is 9910.
Therefore, the complete command to change the courtesy message looks like:

(PW 31 10 9910 55 73 25 21 *
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Review Programmable Messages

Plays back the various messages that have been programmed into
the controller.

* Enter the password, followed by the 4-digit root number shown.
» The controller will send the appropriate message for your examination.

« If you wish to change the message, see the [Select Programmable]
command on page 4-35.

Command Form:

Command Form

Review Courtesy Message (PW) 34 10*
Review Dropout Message (PW) 34 13 *
Review Pre-Timeout Message (PW) 34 16 *
Review Post-Timeout Message (PW) 3419 *
Review Initial ID Message for TX1 (PW) 34 30 *
Review Initial ID Message for TX2 (PW) 34 33 *
Review Normal ID Message for TX1 (PW) 34 31 *
Review Normal ID Message for TX2 (PW) 34 34 *
Review Autopatch Dialing Message (PW) 34 40 *
Review Autopatch Timeout Warning Message| (PW) 34 41 *
Review Phone Line Answer Message (PW) 34 50 *
Review Reverse Patch Ringout Message (PW) 34 51 *

Acknowledgment: Sends the appropriate message

Errors:

Error Meaning

?errl wrong number of digits entered
?err2 illegal digit entered

Default: None
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Select/Review/Play User Messages

Selects, changes, or reviews general purpose user-defined
messages.

Enter the password, followed by the 4-digit root number shown, followed by

the desired message.

Any message may have any combination of message types, including CW,

beeps, page tones, speech, etc.

The maximum size of any message is 50 bytes (50 2-digit codes).

You must count the control character. Therefore, any message could have
46 CW characters, 23 synthesized speech words, etc.

To delete a message, enter the password, the 4-digit root number, and the

(*) (do not enter any message).

Command Form:

Command

Form

Select User Message #1

(PW) 31 70 (message) *

Select User Message #2

(PW) 31 71 (message) *

Select User Message #3

(PW) 31 72 (message) *

Select User Message #4

(PW) 31 73 (message) *

Review/Play User Message #1 (PW) 3470 *

Review/Play User Message #2 (PW) 3471+

Review/Play User Message #3 (PW)3472*

Review/Play User Message #4 (PW) 3473 *
Acknowledgment: Sends OK
Errors:

Error Meaning

2errl wrong number of digits entered

?err2 illegal digit entered

Default Condition: No message.
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Send Message

Sends a message when commanded.

Unlike the various [Select Programmable Messages commands on page 4-35,
this command does not store the message in memory. It has two purposes:

* You can experiment with different messages types by entering this
command and listening for the results.

* You can place this command into a macro so that a message is sent when
the macro is executed.

Command Form:

Command Form
Send Message (PW) 15 (message) *

Acknowledgment: Sends the message

Errors:
Error Meaning
?errl too many digits entered

Default: None

Examples:

Let's send some CW characters, some beep characters, then some CW
characters again. The CW characters will be A, B, and C; the beeps will be 25
through 30 at 80mS durations with 20mS gaps between them; and the final CW
characters will be 1, 2, and 30 WPM and 1000Hz frequency.

Looking up the [CW Alphanumeric Characters Table beginning on page A-2, we

see that the co ; and C are 10 11 12 respectively.
Looking up the Beep Character Set Tablespeginning on page A-5, we see that
the control character is 9910;

* To get 80mS beep durations, we must enter 75 (from the Beep Duration
Change Characters Table)

* To get 20mS gaps we must enter 56 to turn the automatic beep gaps ON
(from the Beep Parameters (General) Table), and 61 to get 20mS beep
gaps (from the Beep Gap Change Characters Table).

Going to the k:W Frequency and Speed Changes Tablel on page A-4, we see
that the control character is 9900 again. To get 30 WPM we must enter:

68
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To get 1000Hz frequency, we must enter:

591000; and 1, 2, 3 is 01 02 03.

Therefore, our complete command to send this message is:

(PW 15990010111299107556612526272829309900659100 0010203*

You may never have a need for a message like this, but this example shows
the flexibility available in the controller.
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Select/Review Command Response Messages

Selects, changes, or reviews command response messages that
are sent when command responses are enabled.

* Enter the password, followed by the 4-digit root number shown, followed by
the desired message.

* Any message may have any combination of message types, including CW,
beeps, page tones, speech, etc.

» The maximum size of any message is 50 bytes (50 2-digit codes).

* You must count the control character. Therefore, any message could have
46 CW characters, 23 synthesized speech words, etc.

* To delete a message, enter the password, the 4-digit root number, and the
(*) (do not enter any message).

Command Form:

Command Form Default
Select OK Command Response Message (PW) 31 01 (message) * OKin CW
Select Error 1 Command Response (PW) 31 02 (message) * ?ERR1 in CW
Message
Select Error 2 Command Response (PW) 31 03 (message) * ?ERR2 in CW
Message
Review OK Command Response Message (PW)3401* none
Review Error 1 Command Response (PW) 3402 * none
Message
Review Error 1 Command Response (PW) 34 03 * none
Message

Acknowledgment: Sends OK

Errors:
Error Meaning
2errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: See default column of table.
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Select/Review Programmable Messages

Selects, changes, or reviews programmable messages.

* Enter the password, followed by the 4-digit root number shown, followed by
the desired message.

* Any message may have any combination of message types, including CW,
beeps, page tones, speech, etc.

* The maximum size of any message is 50 bytes (50 2-digit codes).

* You must count the control character. Therefore, any message could have
46 CW characters, 23 synthesized speech words, etc.

* To delete a message, enter the password, the 4-digit root number, and the
(*) (do not enter any message).

Command Form:

Command Form Default
Select Warm Reset Message (PW) 31 00 (message) * ?RES in CW
Review Warm Reset Message (PW) 34 00 * none

Acknowledgment: Sends OK

Errors:
Error Meaning
?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: See default column of table.
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Chapter 5

Security

One of the Security features used by the computer is a dual-password system.
There are two levels of command priviledges.

* The operators holding the Master Password are the higher level group,
since the master password may be used with all control commands.

* The operators holding the Control Operator Password are the lower level
group, since their password only works with certain owner-designated
control commands.

You may select the commands that are available to the control operators,
which range from none to all commands.

» The master password and the control operator password may be 2, 4, or 6
digits long.

* The passwords may contain the numbers 0-9, and the lettered keys A, B, C,
and D.

To enhance security at your site, you can disable the Front Panel Display.
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Assign Control Operator Password

Assigns a new password for control operators.

» The new Control Operator Password may be 2, 4, or 6 digits in length.
* The new Control Operator Password may be any combination of the

numbers 0-9 and the letters A-D.

» Autopatch passwords are explained in the l&utopatcﬂ section on page 7-2.
« Remote base passwords are explained in the Remote Base Interface

section on page 21-1.

Command Form:

Command

Form

Assign Control Operator Password

(PW) 92 (new control operator password) *

Acknowledgment: Sends OK

Errors:

Error

Meaning

?errl

wrong number of digits entered

Default Condition: No Control Operator Password is assigned

Examples:

Assume there there is no control operator password, the default condition. To

assign it to 95, enter this:

(PW 92 95 *

"(PW)" must be the master password, since no control operator password

exists.

If the master password is 2A3B4C, enter this:

2A3B4AC 92 95 *
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Assign Master Password

Assigns a new master password.

* The new Master Password may be 2, 4, or 6 digits in length.

* The new Master Password may be any combination of the numbers 0-9 and
the letters A-D.

» Autopatch passwords are explained in the l&utopatcﬂ section on page 7-2.

« Remote base passwords are explained in the Remote Base Interface
section on page 21-1.

Command Form:
Command Form
Assign Master Password (PW) 93 (new master password) *

Acknowledgment: Sends OK

Errors:
Error Meaning
?errl wrong number of digits entered

Default Condition: Master Password defaults to 99

Examples:

Assume that the present master password is 99, the default password. To
change it to 1234, enter this:

99 93 1234 *
The new password is 1234 at this time. To change it to 2A3B4C, enter this:
1234 93 2A3B4C *
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Assign Control Operator Privilege Level

Limits access of control operators to the repeater functions by
assigning privilege levels to control commands.

» Enter the root number of the command for which a privilege level change is
desired, then enter a 0 or 1 for the privilege level.

* 0 = control command may be used by either the master or the control
operator password.
* 1 =control command may be used only by the master password.

Command Form:

Command Form Data Digit
Assign Control Operator Privilege Level (PW) 94 (command 0 = used by either
root number) x* password

1 = used by only
master password

Acknowledgment: Sends OK

Errors:
Error Meaning
2errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: All commands may be used by either password.

Example:

Assume the control operators have full priviledges, the default condition. To
prevent control operators from changing either the master password or the
control operator password, enter this:

(PW 94 92 1 *
(PW 94 93 1 *

Root 92 is the Assign Control Operator Password command on page 5-2.
Root 93 is the Assign Master Password command on page 5-3.

Note: If you want to prevent a control operator from accessing more than one
root code in a row, use the lAssign Control Operator Privilege Level to a Range|

Ef Commandﬂ command (see page 5-5.)
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Assign Control Operator Privilege Level to a
Range of Commands

Changes the Control Operator Privilege on a range of
commands.

» Enter the first and last root number of the command for which a privilege
level change is desired, then enter a 0 or 1 for the privilege level.

e 0 = control command may be used by either the master or the control
operator password.

e 1 = control command may be used only by the master password.

Command Form:

Command Form Data Digit
Assign Control Operator Privilege Leveltoa | (PW) 94 (first root 0 = used by either
Range of Commands number) (last root password
number) x* 1 = used by only
master password

Acknowledgment: Sends OK

Errors:
Error Meaning
?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: All commands may be used by either password.

Example:

Assume that you want to reset all privilege level entries for use by both
passwords, enter the following:

(PW 94 00 99 0 *
Assume that you want to prevent control operators from changing passwords
or a privilege level enter the following:

(PW 94 92 94 1 *

Note: If you want to prevent a control operator from accessing a single root
code use the |Assign Control Operator Privilege Leve| command (see page
5-4.)
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Enable/Disable Front Panel Display

Controls the Front Panel Display.

* By default the Front Panel Display is enabled.
* The Front Panel Display may be disabled to improve site security.

 The Power LED is always on.

» Enter one digit, O for OFF (disabled), 1 for ON (enabled).

Command Form:

Command

Form Data Digit

Enable/Disable Front Panel Display

(PW) 63 99 x * 0 = OFF (disabled)
1 = ON (enabled)

Acknowledgment: Sends OK

Errors:
Error Meaning
2errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: Front Panel Display is enabled.
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Chapter 6
Macros

One of the most powerful features of your controller is its ability to store and
recall strings of commands in memory areas. These strings of commands are
called Macros. The names of the macros, and their contents, are fully
programmable. The default condition of the controller is empty; no macros exist
until you create them.

There are many advantages in using macros instead of the full programming
commands, including:

* Time Savings. Often-used or long commands can be stored in macros,
then executed by entering just the Macro Names.

» Fewer Errors. There is a much smaller likelihood of making an error when
entering a short macro name instead of a long series of digits. Mobile and
portable operators will appreciate the need to enter just a few digits to place
an autopatch call to an often- dialed number.

» Better Security. Create a library of macros for your users and restrict the
actual programming passwords to yourself and a few control operators. If a
macro becomes abused, rename or delete it.

» Better Control. Your controller can execute macros from Logic Inputs or
certain events, giving you more control over your system.

Quantity of Macros

Your controller supports a total of 280 macros. If you use, for example, 220
macros for autopatch autodial commands, you will still have 60 macros
available for your user library.

Size of Macros

Each macro may contain a maximum of 100 digits (keystrokes). Therefore, a
macro may contain a single command of 100 digits, or more commands of
fewer digits. The macro loses two digits each time you store (append) an
additional command, and it loses one more if the appended command has an
odd number of digits. Thus, a macro can’t contain a single command of 100
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digits, or two commands totalling 98 digits, or three commands totalling 96, and
so forth.

If the amount of memory remaining in a macro is insufficient to store a desired
command, there may still be enough room to store the name of another macro.
“Chaining” another macro to the original macro expands the storage capacity
by another 100 digits.

Note: Commands must reside completely within a macro. You may not store
part of a command in a macro and continue it in another macro.

Names of Macros

You name the macro when you create it. Creating a macro causes the
controller to put the macro name in a directory so it can find the macro at
execution time. A macro can be renamed, since the controller can easily
replace the old macro name in the directory with a new one. A macro can be
deleted, since the controller can erase the name in the directory.

You can give a macro any name thatis 1, 2, 3, or 4 characters in length and
does not contain a (*) or (#). Thus, you may use the characters 0 through 9 and
the lettered keys (A, B, C, and D). Names you could use included “7,” “123,”
“1234,” “3AC6,” and so on.

If the Macro Name has leading zeros, they will be ignored by the controller. For
example, the following macro names will all refer to the same macro: 5, 05,
005, 0005. You may execute the macro by entering any of these names. When
you chain a macro to another macro, you may enter the macro name into the
original macro by skipping the leading zeros.

Note: It is important to know that many of the programming commands in this
manual require a macro name to be entered in 4 digits, because the 4 digits act
as placeholders. You must use leading zeros if necessary, since skipping them
will cause the command to have the wrong format. Therefore, when creating a
new macro, or using any of the other commands that specify a 4-digit macro
name, enter leading zeros if the name has fewer than 4 digits.

Contents of Macros

You may store any sequence of digits into a macro except for the (*) and (#).

The (*) is entered last, to terminate the command and indicate the end of the

data to be stored. Since the (*) and (#) cannot occur in the data being stored,

you must store one command at a time. Store the first command i

nvhen you create it, and store any additional commands using the Append Ta
g command on page 6-7. ‘

A macro, then, can store programming commands, other macro names, or
both. You can create Master Macros which contain the names of other macros,
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and by simply entering the name of the master macro, you will cause all of
them to be executed.

Sequence of Execution

When a macro is executed, the commands (or other macro names) stored in
that macro are executed in the order they were stored. For example, assume
that a certain macro contains a programming command, then a macro name,
then another programming command. When this macro is executed, the first
programming command will be executed first. Then, the “imbedded” macro will
be fully executed. (This means that if the imbedded macro contains other
commands and other macros, they will all be executed before the remaining
items in the imbedded macro are executed.) Finally, the last programmming
command in the macro will be executed. Your controller has the ability to
queue up to 40 commands or macros at one time.

Cautions

Do not create a loop by creating a macro that calls its own name. Likewise, do
not create a series of macros that will eventually loop back and call the
originating macro. For example, don’t create a macro named 65, which calls
macro 66, which calls macro 67, which calls 65. The result will be a locked up
system that will require you enter 40 commands by hand to reinitialize itself, or
a trip to the site to do a warm start.

Note:The controller does not check the validity of the data stored in macros; it
simply stores whatever data you specify. If you create errors in the data you
store in macros, or if you change a command password after commands using
the password are stored in macros, the macros will not execute properly.

Applications of Macros

You can exucute a macro by entering its name, followed by the (*). You can

skip the (*) if you |
feature using the Enable/ Disable End-of-Transmission Command Executio

commands (page 16-6). You can instruct the controller to automatically execute
macros based on hardware or software. There are many of these Event-

Triggered scrib :)ughout the manual. (Examples can be found
on pages [7/-10[16-2) and

If you create a macro that contains the autopatch sequence, the macro
becomes an Autodial Code. you can personalize the autodial by having it
identify the call with a message. here’s how its done.

» Create a macro, using the desired macro name, the autopatch access
password, and the telephone number.

* Append a command to the macro, using the same macro name, that sends
the message: (PW) 15 (your message) *
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Whenever the macro name is entered, the controller will dial the telephone
number and announce the call as you programmed it. Autodials are great for
club members who often call family or friends.

Emergency autodials can also be created.

» Start the macro with com
(page 7-16), and perhaps

recorders). (See page 10-2.)

ch Timeout Timel
nable the CTCSS encodel| (for remote tape

. e these commands using the |Se|ect Autopatch Dump-Triggered

g command on page 7-10.

Some groups use the autopatch only for emergency calls. In that case,
publicize the macros that dial emergency services. Keep the autopatch access

password concealed so that only macros can be used to access the autopatch.

Since macros can store any commands, not just autopatch commands, you
can create macros which change the personality of the repeater. An
Emergency Status Macro might change the ID and tail messages, and the
autopatch timeout timer; a Normal Status Macro could change these
parameters back to the usual settings.

A macro can be created to announce the beginning of a net by sending a tone
page and a speech synthesized message. Enter another macro to announce
the club meeting as part of the ID message a week before the meeting occurs.
(Long strings of digits are unnecessary each time if you program the macros

beforehand.)

A library of macros can be created to serve your club members. Some quick

examples might include:

* Send the time or date.

» Generate DTMF pages to activate selective call decoders (and the new
handhelds that have built-in DTMF decoders).

* Redial the autopatch or extend its timeout timer.

* Reset the repeater timeout timer.

* Pulse atape cartridge machine that plays the latest club announcements.
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Create New Macro

Places the name of the new macro in a directory, then places the
digits following the macro name into a storage area in memory.

* A new macro is a macro with a name that has not been used before.

» The digits that are stored in memory are shown below as Command, in the
command form section. Command may be either a control command, or the
name of another macro.

* If you are storing a control command, do not forget to include the control
command's password. In other words, the command stored into a macro
must be a complete, executable command or macro.

Command Form:

Command Form
Create New Macro (PW) 20 (macro hame, command) *

Acknowledgment: Sends OK

Errors:

Error Meaning

2errl too few digits entered

? name used macro name already exists in the directory

? dir full directory is filled with the maximum number of
macros

? too big the command being entered for storage
exceeds the storage area allowed for a macro

Default Condition: No Macros exist

Examples:
Assume we wish to create a macro that turns ON Logic Output #1. The control
command would be:

(PW 70 1 *
Since we do not wish to disclose the password to our users, we can simply

place this command into a macro. Let’s call the macro 6A (assume our users
have 16-button DTMF keyboards). Enter the following:
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(PW 20 006A (PW 70 1 *

» If additional comma cuted by entering 6A, they can be
appended. See the Append to Macrg command on page 6-7.

Note: The macro name is entered with leading zeroes, since the name chosen
is less that 4 digits long. Also, the command following the macro name is a
complete command, including password.

The acknowledgment message OK simply indicates that the Create New Macro
command was entered correctly, and that the controller created a new directory
entry with some digits stored in memory. It does not guarantee that the digits it
stored represented an executable command. It is possible to store garbage
digits in a macro just as easily as legitimate commands.
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Append To Macro

This command is used to attach additional commands to a macro.

* The macro name (to be appended) must already exist in the directory.

* The stored information, shown below as Command, in the command form
section, may be a control command or another macro name (if you wish to
chain together several macros).

Command Form:
Command Form
Append to Macro (PW) 29 (macro name, command)*

Acknowledgment: Sends OK

Errors:

Error Meaning

?errl too few digits entered

? not found macro hame does not exist in directory

? too big command being entered exceeds the storage
area remaining for this macro

Default: None

Examples:

Assume that a macro has been created to turn ON Logic Output #1, and that
its name is 6A. We wish to append a command that dials a telephone number
(i.e. accesses the autopatch). This way, entering 6A will result in the controller
both dialing the number and turning on the output.

Assuming the autopatch password is 10 (the default), and the number we wish
to dial is 663-6000, the command to dial is:

(PW 29 006A 10 6636000 *

Note: The macro 6A must already exist before this additional command may
be appended. See the Create New Macrg command on page 6-5.
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Additional commands may be appended to a macro until the storage space for
that macro is used up.

* If more commands are needed than can fit into a single macro, simply
append the name of another macro to the original macro.

» This new macro is created and appended similarly to the original macro.

» If the new macro is filled, append another.

* This process can continue until the limit of 40 chained commands is
reached.

Note: The acknowledgment message OK simply indicates that the Append To
Macro command was entered correctly, and that the controller appended
whatever digits were given after the macro name. It does not guarantee that
the digits it stored represented an executable command. It is possible to store
“garbage” digits in a macro just as easily as legitimate commands.
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List Macro

Examines the contents of a macro and sends it in either CW or
speech.

* Entering one of these commands causes the controller to send all stored
digits in CW or speech. In CW the (*) character is sent as a fraction bar (/);
in speech, the (*) character is sent as the word “enter”.

» The macro name must be entered using 4 digits.

» If the macro you wish to list has a shorter name, enter leading zeros.

Command Form:

Command Form
List Macro in CW (PW) 33 (macro name) *
List Macro in Speech (PW) 35 (macro name) *

Acknowledgment: Sends the contents of the macro in CW or speech.

Errors:
Error Meaning
?errl wrong number of digits entered
? not found macro name does not exist in the directory

Default Condition: None.

Example:

Assume that a macro exists with the name 6A. It contains two commands as
discussed in the [Create New Macrd and jAppend To Macrd commands (see
pages 6-5 and 6-7). To make the example clearer, assume that the password
is 99.

When the commands were originally placed into the macro, they looked like
this:

(PW 70 1 * and 10 663 6000 *

To examine this macro in CW, we would enter:
(PW 33 006A *

The controller would then send:
99701/ 106636000/
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To examine this macro in speech, we would enter:
(PW 35 006A *
The controller would then speak:

“Nine nine seven zero one enter one zero Six Six three six zero zero zero
enter”
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Erase Macro

Erases an existing macro.

* The macro name must be entered as 4 digits.
» If the name of the macro you are erasing has a shorter name, enter leading

Zeroes.

« If you wish to erase all macros, see the Erase All Macro§ command on

page 6-11.

Command Form:

Command

Form

Erase Macro

(PW) 21 (macro name) *

Acknowledgment: Sends OK

Errors:

Error Meaning

2errl wrong number of digits entered

?err2 macro name does not exist in the directory

Default: None

Examples:

Assume that a macro exists uno!er the macro name 6A, and that it contains
several commands. To erase this macro, enter:

(PW 21 006A *

After the above command is entered, macro 6A will no longer exist. The
storage area used by this macro will be released, and another macro can be
created to take its place. Macro name 6A, since it is now erased from the
directory, can be used as the name of a new macro.
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Erase All Macros

Erases all existing macros. ee« USE WITH CARE ee

» If accidentally entered all macros will be lost.
* The zeroes in the command must be entered as a precaution to avoid
accidents.

» If you wish to erase one or more selected macros, see the Erase Macro

command on page 6-10.

Command Form:

Command Form

Erase All Macros (PW) 22 00 *

Acknowledgment: Sends OK

Errors:

Error Meaning

?errl wrong number of digits entered
?err2 zeroes were not entered

Default: None
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Rename Macro

Changes the name of an existing macro.

» The digits (contents) stored under the macro’s name are not affected.
* The macro names (old and new) must be entered using 4 digits.
» If either (or both) is shorter than 4 digits, enter leading zeroes.

Command Form:
Command Form
Rename Macro (PW) 27 (old name, new name) *

Acknowledgment: Sends OK

Errors:

Error Meaning

2errl wrong number of digits entered

? not found old name does not exist in the directory
? name used new name already exists in the directory

Default: None

Examples:

Assume that a macro exists under the name 6A, and that we wish to change its
name to 1000. Enter the following command:

(PW 27 006A 1000 *

Note: A macro name of 1000 would cause a conflict if the autopatch password
were left at its default value of 10. Be sure to select your macro names and
passwords carefully.
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Assume that we now wish to change its name to 789. Enter the following
command:

(PW 27 1000 0789 *

Finally, let's change its name once more to simply D. Enter the following
command:

(PW 27 0789 000D *

Here is a wrap-up of what we have done.

» Before its name was changed, the macro was executed by entering 6A.

» After the first name change, it was executed by entering 1000* .

» After the second name change, it was executed by entering 789*.

» After the third name change, it was executed by entering D.

You can see that a macro can have a short or long name, and its name can be
made up of numerals or letters (A, B, C, or D).
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Pause

Causes the controller to stop the execution of the commands that
follow for the programmed amount of time.

* This results in a delay occurring between commands.
» Enter 3 digits corresponding to the number of seconds of pause desired.

Command Form:

Command Form Data Digit

Pause (PW) 98 xxx * (001-255)
= (1-255) seconds

Acknowledgment: None

Errors:

Error Meaning

?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: No Pause

Examples:
To delay command execution 2 seconds, enter:

(PW 98 2 *

To delay command execution 10 seconds, enter:

(PW 98 10 *

Note: Very long delays are not recommended, as the controller will not store
commands which are input via DTMF during this time. However , macro
execution will not be affected, and Pause commands may be stored as desired
in strings of macros.
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Select Power ON-Triggered Macro

Assigns a macro to be executed when the controller goes through a
warm startup.

* Enter a 4-digit macro name, using leading zeros if the macro is less than 4
digits long.
* To delete the assignment, enter no macro name.

Command Form:
Command Form

Select Power ON-Triggered Macro (PW) 26 00 (macro name) *

Acknowledgment: Sends OK

Errors:

Error Meaning

2errl wrong number of digits entered
?err2 illegal digit entered

Default: None

Examples:

This command is useful for initializing hardware at the repeater site following a
power interuption. A macro can be created that momentarily switches ON one
of the logic outputs; this macro is then triggered by a restart. By the way, this
command has no effect after a cold start since all macros are deleted anyway.

As an example of how this command may be used, assume that macro 3456*
has been created. This command changes the CW frequency to a high pitch.
To trigger this macro from a restart enter:

(PW 26 00 3456 *

If power at the repeater site should fail and return later, the controller will notify
you since the CW pitch is now higher. You may enter a macro or a control
command that changes the CW pitch back to normal, awaiting the next power
glitch.
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Chapter 7
Telephone

Interface
Functions

This section of the manual describes the autopatch, phone line control mode,
and reverse patch features of your controller. We use the term Autopatch to
describe a telephone call originated by the repeater user. Reverse Patch calls
are originated by a telephone user.
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Autopatch

Your controller has many features that allow you to customize the operation of
the autopatch. The following discussion is simply an overview of autopatch
operation. Details begin on

Accessing the Autopatch

The Autopatch can be accessed in several ways:

* You can manually enter the required DTMF digits via you radio’s DTMF
keyboard. You can program the controller to require an Autopatch Access
Password ahead of the telephone number, or you can program the
controller to require only the telephone number.

* You can manually enter a macro name via your radio’s DTMF
keyboard.This previously-programmed macro would contain an autopatch
access password and telephone number as described above. The macro
feature requires far fewer digits to be entered to dial the autopatch, but
requires you store the numbers you wish to dial into macros before you can
use the macros.

« You can program the [COR Pulse-Triggered Macrd feature to execute one
of the macros mentioned above. (See page 16-4.) Then, a user would only
need to key his/her microphone PTT button several times to access the
autopatch and dial an emergency number. Only one number can be dialed
this way. Likewise, any of the Event-Triggered Macros can be used to dial
the autopatch by creating an “autodial”’ type of macro, then loading that
macro name into the proper event command.

Store-and-Forward Operation.

The autopatch dialer software uses Store-and-Forward Operation. This means
that the controller takes no action until the entire telephone number has been
entered. It then checks the number to see if it is acceptable. If acceptable, the
number is dialed using pulse (rotary) format or regenerated DTMF format. This
method is far superior to the older star (*) up patch, in which phone line access
is granted with just a DTMF (*).

The advantages of store-and-forward operation are:

* There is never a prolonged dial tone that results from a user entering the
(*), then not placing the call.

» Since the controller regenerates all DTMF digits going to the telephone line,
noisy or inaccurate tones from the receiver cannot cause misdials.

* The controller is never stuck in a mode where it must wait for a specific
command type to be entered before it can continue operation.

* In the store-and-forward scheme, every access command is completely
self-contained. Therefore, any other command can be entered before and
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after an Access Autopatch command. (The |Access Autopatch commands
begin on page 7-28.) ,
Other commands you might want to use during an autopatch include: .Duma
page 7-15), Redial Last Number (page 7-44),
Reset Autopatch Timeout Timel (page 7-26), or even access the patch to
place a new call (entering a new call while already in an autopatch will
cause the original call to be dumped and a new call to be dialed).

Dumping the Autopatch

The autopatch can be dumped in three ways:

« You can enter the Pump Autopatch Using a Code command on page 7-15.
This is not recommended, since the control code contains a programing
password which should be kept secure.

* You can enter a macro name. This previously-programmed macro would
contain the autopatch dump control code. This is the recommended
method.

* You can enter the (#) digit. This method works if you wish to have a simple,
one-character dump code which has little security. The Enable/Disabl
I;ound (# Dumpi command is switchable ON or OFF (See page 7-12).

Autopatch Setup and Configuration

Autopatch Dialer

The Autopatch Dialer software looks for the lettered characters B, C, and D in a
phone number. The purposes of these three characters is as follows:

« B = pause in dialing (see page 7-11)|
» C =dial the digits that follow in pulse (rotary) mode.
« D= dial the digits that follow in DTMF mode.

You will need a 16-button DTMF keyboard to enter these characters. (If you
program a phone number with the B, C, and D characters into a macro, and if
this macro name does not have any lettered characters, then a standard 12-
button keyboard can be used to enter the macro name.)

As you can see, the lettered characters are useful in instructing the controller
how to dial a special number. The lettered characters themselves are not
dialed. The call screening process—Autopatch Call Types Table (page 7-35),
hccepted Number Tablg (page 7-38), and Rejected Number Tablg (page
7-38)—ignores the lettered characters. You may freely place Bs, Cs and Ds in
a phone number and still have the number accurately screened for restrictions.
When a telephone number contains both rotary and DTMF dialing modes, it
requires that the Enable/Disable Autopatch Dialing Mixed-Mode command be
enabled. (See page 7-10.)
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The lettered characters have only a temporary effect. Once the phone number
is dialed, the dialer will assume the next call will be dialed using the Standard
Mode. (By the way, the [Select Autopatch Dialing Modeg command (on page 7-6)
is used to select the standard mode.)

Examples

Let's use some examples to illustrate this feature. Assume the standard mode
of dialing is rotary. Assume you must dial a local 7-digit number such as 987-
6543, pause for a second dial tone, then dial another number in DTMF, such
as 234 567 890. Enter your telephone number like this:

987 6543 B D 234 567 890

You will have to make an entry into the jAccepted Number Tabld (page 7-38) so
that the controller will allow this 16-digit number. You can allow
“9876543234567890” or you can allow sixteen “A”s (which would allow any 16-
digit number to be dialed). In the above example, the controller would dial
9876543 in rotary (pulse) format, pause 5-seconds, then dial 234567890 in
DTMF.

Autopatch Conversation Control

During a standard half-duplex autopatch, the mobile operator always has
control of the conversation. When the mobile is transmitting, audio from the
receiver is fed to the phone line. Audio from the phone line is not allowed to
feed the transmitter. If Enable/Disable Autopatch Privacy is turned OFF
disabled), the mobile audio is allowed to repeat. If Enable/Disable Autopatch
is turned ON (enabled), the mobile audio is not allowed to repeat. (See
page 7-18 for discussion of this command.)

When the mobile is listening, audio from the receiver is not allowed to feed the
phone line. Audio from the phone line is fed to the transmitter.

With this scheme, the mobile operator can cut off the telephone party by simply
pushing the PTT button.

During a full-duplex autopatch, audio feeds both ways for the duration of the
conversation. Operators do not have the ability to cut off the telephone part
with PTT, but must control the call with only the Eump Autopatch Using a Coda
command on page 7-15.
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Autopatch Dialing Mode

The autopatch is capable of dialing the telephone number in three ways:

* Ten pulses per second (PPS), rotary.
* Twenty pulses per second (PPS), rotary.
« DTMF (Touch Tone™).

Ten PPS is the standard method. Twenty PPS works with some exchanges.
Use Touch Tone if you have the service in your area and have a Touch Tone
line at the repeater site.
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Select Autopatch Dialing Mode

Programs the type of autopatch dialing.

» Enter one digit representing the dialing mode from the table below.

Command Form:

Command Form Data Digit
Select Autopatch Dialing Mode (PW) 61 x* 1=10PPS
2=20PPS
3 =DTMF
Data Digit Explanation
1 10 pulses per second, rotary dialing
2 20 pulses per second, rotary dialing
3 DTMF (Touch Tone™) dialing
(5 digits per second)

Acknowledgment: Sends OK

Errors:

Error Meaning

?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: Autopatch Dialing Mode is 10 PPS rotary

Examples:
To change the dialing mode to 20 pulses per second, enter the following:

(PW 61 2 *

To change the dialing mode to DTMF (Touch Tone™), enter the following:

(PW 61 3 *
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Select (Review) Autopatch Dialing Message

This message is sent over the repeater transmitter when the
controller starts to dial the autopatch telephone number.

Lets a user know the autopatch command was entered correctly.

Otherwise, a delay before ringing (especially when rotary dialing) may
convince the user that a call was rejected.

Command Form:
Command

Form

Select Autopatch Dialing Message

(PW) 31 40 (message) *

Review Autopatch Dialing Message

(PW) 34 40 (message) *

Acknowledgment: Sends OK

Errors:

Error Meaning

2errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: Sends AS (wait) in CW
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Select (Review) Autopatch Error Messages

One of these messages is sent over the repeater transmitter when
a telephone number cannot be dialed.

. The Off Message is sent when the Autopatch is off.

. The Busy Message is sent when the Busy Logic Input is active.

. The Reject Message is sent when the phone number entered by the user
or programmed in a macro matches an entry in the Reject Table.

. The Error Message is sent when a phone number entered by the user or
programmed in a macro does not match one of the enabled Call Types or
Accept Table entries.

. The No-Redial-Number Message is sent when a redial command has
been entered and there is no phone number in the redial buffer.

. If an autopatch message is not programmed, the default CW message will
be sent only when Command Responses are enabled.

Command Form:

Command Form Default
Select Autopatch Off Message (PW) 31 44 (message) * | OFF in CW
Select Autopatch Busy Message (PW) 31 42 (message) * | BZin CW
Select Autopatch Reject Message (PW) 31 46 (message) * | ?REJ in CW
Select Autopatch Error Message (PW) 31 45 (message) * | ?ERR in CW
Select Autopatch No-Redial-Number (PW) 31 47 (message) * | CLRin CW
Message

Review Autopatch Off Message (PW) 34 44 * none
Review Autopatch Busy Message (PW) 34 42 * none
Review Autopatch Reject Message (PW) 34 46 * none
Review Autopatch Error Message (PW) 34 45 * none
Review Autopatch No-Redial-Number (PW) 34 47 * none
Message

Acknowledgment: Sends OK

Errors:
Error Meaning
?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: The default CW message is sent only if Command
Responses are enabled.
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Select (Review) Autopatch Dump Message

This message is sent over the repeater transmitter when an
autopatch or reverse patch is terminated.

* Lets the user know that an autopatch or reverse patch was successfully
terminated.

» This message is not sent when Phone Line Control Mode call is terminated.

Command Form:

Command Form Default
Select Autopatch Dump Message (PW) 31 43 (message) * | none
Review Autopatch Dump Message (PW) 34 43 * none

Acknowledgment: Sends OK

Errors:
Error Meaning
?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: No message.

Example:
To program the dump message to say “Call complete at (time) on (day) (date)”,
e.g. “Call complete at 12:23 PM on Monday July 21st”, enter the following:

(PW 31 43 9960 0067 0088 0039 9820
9821 0358 9826 9829 9828 *
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Enable/Disable Autopatch Dialing Mixed-Mode

Controls whether mixed-mode dialing is allowed on the autopatch.

* Mixed-Mode dialing means both rotary and DTMF dialing are allowed.
« The dialer will dial only in the way allowed by the Select Autopatch Dialing

command on page 7-6.

» If mixed-mode dialing is turned OFF (disabled), the controller will ignore any
C and D characters in the phone number. (C means dial in rotary, D means

dial in DTMF.)

* If mixed-mode dialing is turned ON (enabled), the dialer will switch back and
forth between rotary and DTMF dialing, according to C and D characters

found in the telephone number.

» Enter one digit, O for OFF (disabled), 1 for ON (enabled).

Command Form:

Command

Form Data Digit

Enable/Disable Autopatch Dialing Mixed-
Mode

(PW) 63 04 x * 0 = OFF (disabled)
1 = ON (enabled)

Acknowledgment: Sends OK

Errors:

Error Meaning

2errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: Autopatch Dialing Mixed-Mode Is OFF (disabled)
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Select Pause (“B”) Digit Time

Programs the amount the Pause Digit in a phone number delays.

* When the user dials a telephone number or a macro is programmed to dial
a telephone number, a pause digit (the DTMF character “B”) provides a
programmable delay (see for use).

* Enter 1, 2, or 3 digits representing the desired time of the pause in tenths of

seconds.

* The range of the time is 0.1 second to 10.0 seconds.

Command Form:

Command

Form

Data Digit

Select Pause (“B”) Digit Time

(PW) 49 96 xxx *

(001-100 in sst —
seconds and tenths)
= (00.1-10.0) seconds

Acknowledgment: Sends OK

Errors:
Error Meaning
?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: 5 seconds.

Example:

To set the pause digit to 2 seconds, enter the following:

(PW 49 96 20 *

Note: See - for instructions on using the pause digit when dialing.
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Enable/Disable Pound Down (# Dump)

Allows the autopatch to be terminated with either the pound (#) key
or the longer control command.

* Some users want the ability to dump (hang up) the autopatch by entering
only the (#) key.

* When turned ON (enabled), the autopatch can be dumped with either the
(#) key or the longer control command.

When turned OFF (disabled), the autopatch must be dumped with the
control command (or a macro containing the control command).

» Enter one digit, O for OFF (disabled), 1 for ON (enabled).

Command Form:

Command Form Data Digit

Enable/Disable Pound Down (# Dump) (PW) 6305 x * 0 = OFF (disabled)
1 = ON (enabled)

Acknowledgment: Sends OK

Errors:

Error Meaning

2errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: Pound Down is OFF (disabled)

Note: The (#) key still retains its other meaning (clear the command buffer)
whether or not the pound down feature is enabled. That is, if the (#) key is
pressed when a partial command is in the buffer, the controller will only clear
the command buffer. If there is an autopatch or reverse patch in progress at
that time, it will not be dumped. However, if there are no characters in the
command buffer when the (#) key is pressed, the autopatch or reverse patch in
progress will be dumped.

Since the (#) key needs to be pressed for only a short time, it is easy for
troublemakers to dump a call in progress. This is the reason for allowing the
pound-down feature to be enabled and disabled.)
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Select Dialing Prefix

Defines a dialing sequence that will precede any outgoing call.

* A dialing prefix is automatically dialed by the autopatch when an outgoing
call is made.

» The prefix can contain up to 16 codes that represent DTMF/rotary digits,
pauses, or commands to switch from DTMF to rotary dialing and back.

» The prefix is not dialed when the Go Off-Hook command is entered.

» Delete the dialing prefix by entering the command with no prefix codes.

Command Form:

Command

Form

Data Digits

Select Dialing Prefix

(PW) 83 10 (prefix) * | see table below

Delete Dialing Prefix (PW) 8310 * none
Acknowledgment: Sends OK

Code | Function Code | Function

00 DTMF or rotary digit 0 11 DTMF digit B

01 DTMF or rotary digit 1 12 DTMF digit C

02 DTMF or rotary digit 2 13 DTMF digit D

03 DTMF or rotary digit 3 14 DTMF digit *

04 DTMF or rotary digit 4 15 DTMF digit #

05 DTMF or rotary digit 5 16 1-second pause

06 DTMF or rotary digit 6 17 2-second pause

07 DTMF or rotary digit 7 18 5-second pause

08 DTMF or rotary digit 8 19 10-second pause

09 DTMF or rotary digit 9 20 dial the following digits in rotary mode

10 DTMF digit A 21 dial the following digits in DTMF

mode

Errors:

Error Meaning

2errl wrong number of digits entered

?err2 illegal digit entered

Default Condition: No dialing prefix is defined.
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Example 1:

If you have your autopatch plugged into an extension on a PBX and need to
dial 9 to get an outside line, enter the following:

(PW 83 10 09 16 * ; dial 9, 1-second pause

Example 2:

If you want outgoing calls from your autopatch to block your phone number
from a Caller ID display unit, enter the following:

(PW 83 10 14 06 07 16 * ; dial *67, 1l-second pause

Example 3:

If you want to set up your autopatch to dial an outside line on a PBX by default,
but still want to be able to dial other extensions on the PBX, you can set the
default prefix in your lAutopatch Dump-Triggered Macrol (see page 7-16) by
entering:

(PW 83 10 09 16 * ; dial 9, 1-second pause

This way your default Dialing Prefix is always reset after every call.

Then, create a macro that you dial before making a call to an extension on the
PBX. Create a macro by entering:

(PW 20 0001 (PW 83 10 * ; clear prefix
To make a call to an extension, enter:
1 * (APW (extension nunber) *

For this example, assume your Autopatch Password is 10 and you are dialing
an extension of 123, then you would enter:

1 * 10 123 *

When you dump the call, the Autopatch Dump-Triggered Macro will reset the
Dialing Prefix to the default.
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Dump Autopatch Using a Code

Terminates (hangs up) either an autopatch or a reverse patch call.

» Since you will not want to divulge the password system to the autopatch
users, we suggest that this command be placed into the macro of your
choice. The macro would be used to dump all calls.

Command Form:
Command Form
Dump Autopatch Using a Code (PW) 83 *

Acknowledgment: None
Errors: None

Default Condition: None

Note: The controller also supports pound down dumping, described in the
Enable/Disable Pound Down (# Dump) command section on page 7-12.
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Select Autopatch Access- and Dump-Triggered Macro

Assigns macros to be executed upon accessing or dumping the
autopatch.

* Enter the 4 digit macro name, using leading zeroes if the macro name is
less than 4 digits.

* To delete the assignment, enter the command with no macro name
specified.

» Also see the |Se|ect Autopatch Receiver-Specific Access-Triggered Macrosi
on page 7-67.

Command Form:

Command Form

Select Autopatch Access-Triggered Macro (PW) 26 12 (macro name) *

Select Autopatch Dump-Triggered Macro (PW) 26 13 (macro name) *

Acknowledgment: Sends OK

Errors:

Error Meaning

2errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: No Macros Exist

Note: The Autopatch Dump-Triggered Macro will be executed if the autopatch
“times out.” If a series of calls are made without dumping the autopatch
between calls, the autopatch dump-triggered macro will be executed at the end
of the last call.

Examples:

These commands make the autopatch much more flexible. For example, a
tape recorder can be turned ON and OFF by connecting it to a logic output. It
could then be either activated or de-activated by the autopatch access-
triggered and dump-triggered macros. The tape recorder can be located at a
remote site connected to a CTCSS decoder and receiver on the repeater’s
output frequency. The autopatch access-triggered and dump-triggered macros
can turn the controller's CTCSS Encoder ON and OFF—and change its
frequency.
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Enable/Disable Full-Duplex Mode

Places the autopatch in or out of full-duplex mode.

Full-Duplex operation means that audio is gated both ways at the same time,
allowing the mobile to talk and listen simultaneously (assuming the mobile is
equipped with full-duplex RF gear). A disadvantage of full-duplex operation is
that the mobile cannot simply press the PTT button to quiet the voice of the
phoned party.

Normal operation of the autopatch is Half-Duplex, meaning that audio is gated
from the phone line to the transmitter when the mobile is listening, and gated
from the receiver to the phone line when the mobile is talking.

» Enter one digit, 0 for OFF (disabled), 1 for ON (enabled).
* Full-Duplex Mode will automatically be disabled when the call is dumped.

Command Form:

Command Form Data Digit
Enable/Disable Full-Duplex Mode (PW) 63 07 x * 0 = OFF (disabled)
1 = ON (enabled)

Acknowledgment: Sends OK

Errors:

Error Meaning

?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: Full-Duplex Mode is OFF (disabled)
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Enable/Disable Autopatch Privacy

Turns the Autopatch Privacy feature ON or OFF.

 When ON (enabled), the audio from the repeater receiver is not transmitted
(repeated) during an autopatch.

* When OFF (disabled), the audio is transmitted (repeated) similarly to the
normal operation of the repeater.

» Enter one digit, 0 for OFF (disabled), 1 for ON (enabled).

Command Form:

Command Form Data Digit

Enable/Disable Autopatch Privacy (PW) 63 06 x * 0 = OFF (disabled)
1 = ON (enabled)

Acknowledgment: Sends OK

Errors:

Error Meaning

?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: Autopatch Privacy is OFF (disabled)

Examples:

This feature is temporary and remains in effect for the duration of only one
autopatch call. At the end of the call it is automatically turned OFF. This
command can be placed in a macro with the [Access Autopatch commands
(beginning on page 7-28), thus making that macro a “privacy speed dial.”

It is important for control operators to ensure that amateur autopatches do not
involve business calls. This should be considered when allowing the use of the
Enable/Disable Autopatch Privacy, as the content of the conversation is not
easily determined by control operators.
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Enable/Disable Repeater-to-Phone DTMF Mute

Allows—or disallows—DTMF digits feeding the phone line from the

repeater.

This command does not affect the dialing of telephone numbers, since this
feature is in effect after the dialing is finished. The purpose of the command is
to prevent troublemakers from dialing a second phone number after a called
party hangs up. (Some exchanges return a “second dial tone” under those

conditions.)

 DTMF digits are detected and muted from the phone line when this feature

is ON (enabled).

» This feature would have to be turned OFF (disabled), however, when a
mobile station wishes to call a number and remotely control a device via

DTMF digits.

» Enter one digit, 0 for OFF (disabled), 1 for ON (enabled).

Command Form:

Command

Form Data Digit

Enable/Disable Repeater-to-Phone DTMF
Mute

(PW) 6308 x * 0 = OFF (disabled)
1 = ON (enabled)

Acknowledgment: Sends OK

Errors:

Error Meaning

?errl wrong number of digits entered
?err2

illegal digit entered

Default: Repeater-to-Phone DTMF Mute if OFF (disabled).
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Enable/Disable ID Messages During Autopatch

Allows the ldentifier to operate during an autopatch and reverse
patch.

Enter this command to allow the identifier to operate during an autopatch.
Enter one digit, O for OFF (disabled), 1 for ON (enabled).

By default, the identifier is disabled during an autopatch.

This command has no effect if executed during an autopatch. This
command will take effect on the next autopatch.

Command Form:

Command Form Data Digits

Enable/Disable ID During Autopatch (PW) 6309 x * 0 = OFF (disabled)

1=0ON (enabled)

Acknowledgment: Sends OK

Errors:
Error Meaning
?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: Disabled.

Example:

To enable the identifier during a patch, enter the following:

(PW 63 09 1 *

To disable the identifier during a patch, enter the following:

(PW 63 09 0 *
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Require Dump Before Next Call

Requires that a phone call in progress be dumped before another
call can be made.

» Enter this command to prevent another call from being made before the
current call is dumped by the user or timeout timer.

» By default, another call can be made while one is in progress. The current
call will automatically be dumped.

» Enter one digit, 0 for OFF (disabled), 1 for ON (enabled).

» This inhibits a user from dumping the patch with any command except the
patch dump command.

Command Form:
Command Form Data Digits

Require Dump Before Next Call (PW) 6310 x * 0 = OFF (disabled)
1=0ON (enabled)

Acknowledgment: Sends OK

Errors:
Error Meaning
2errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: Disabled, dump is not require before a new call.

Example:
To require that a current call is dumped before another call is made, enter the
following:

(PW 63 10 1 *
To allow another call to be made while a call is in progress, enter the following:
(PW 63 10 0 *
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Select Receiver-to-Autopatch-Triggered Macros

Allows the programmer to execute macros based on receiver-to-

autopatch activity.

* Macros can be executed based on receiver-to-autopatch activity.

» Enter the password, the 4-digit root number, and the 4-digit name of the
macro you wish to have executed at the transition, and the (*).

» If the macro name has fewer than 4 digits, enter leading zeros.

» If you wish to prevent a macro from being executed that was previously
assigned, enter just the password, the 4-digit root number, and the (*).

Command Form:

Command

Form

Assign Macro to Any-Receiver-Active to
Autopatch

(PW) 26 06 (macro name) *

Assign Macro to All-Receivers-Inactive to
Autopatch

(PW) 26 07 (macro name) *

Acknowledgment: Sends OK

Errors:
Error Meaning
2errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: No macros assigned.

7-22




Telephone Interface Functions

Landline Hookflash

Causes a Hookflash to occur on the phone line.

* A hookflash (also called a flash) is an indication to a phone system to
perform an action, for example to pick up another call that is waiting or to
conference another party during an outgoing call.

» Enter this command to cause a hookflash.

» This command has no effect when no autopatch or reverse patch has been
made.

Command Form:
Command Form

Landline Hookflash (PW)831*

Acknowledgment: Sends OK

Errors:
Error Meaning
?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: None

Example:

Cause a hookflash on the phone line during an autopatch:
(PW 83 1 *

Note: This command will have either no effect or will disconnect your call if
your phone line is not equipped to respond to a hookflash.
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Autopatch Timeout Timer

The Autopatch Timeout Timer controls the duration of the call. If the call
exceeds the time limit, it will be terminated by the controller.

When the time is within 30 seconds of “timing out,” the autopatch timeout timer
will start sending short Autopatch Timeout Warning Messages in CW. These

messages are sent every 5 seconds, and are programmable. A user ma
extend the duration of his/her call by entering the iieset Autopatch Timeouﬂ
command on page 7-26.

If the repeater owner does not want to make the Reset Autopatch Timeout
Timer command available to users, he/she should simply not create a macro
containing it. The command will remain a control command, protected by its
password.
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Select Autopatch Timeout Timer

Programs the maximum duration of an autopatch call.

» After the root number, enter 1, 2, or 3 digits representing the desired time in
tenths of minutes.

* The range of the timer is 0.1 minutes to 54.6 minutes. For example, 1 =0.1
minutes (6 seconds); 30 = 3.0 minutes; 546 = 54.6 minutes.

» Leading zeroes are not required, so entering 030 for 3.0 minutes is the
same as entering 30.

« Enter 000 for infinity (timer disabled).

Command Form:

Command Form Data Digit

Select Autopatch Timeout Timer (PW) 65 xxx * 000 = infinity
(001-546) =
(0.1-54.6) minutes

Acknowledgment: Sends OK

Errors:

Error Meaning

2errl wrong number of digits entered
?err2 illegal digit, or out of limit

Default Condition: Autopatch Timeout Timer is 3.0 minutes

Examples:
To set the timeout timer to 4.5 minutes, enter:

(PW 65 45 *

To set the timeout timer to infinity, enter:

(PW 65 000 *

To set the timer to 54.6 minutes (the maximum allowed without disabling the
autopatch timeout timer), enter

(PW 65 546 *
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Reset Autopatch Timeout Timer
Resets the Autopatch Timeout Timer.

+ Allows call to proceed for another period of time as set by the
Autopatch Timeout Timel command on page 7-25.

Command Form:

Command Form

Reset Autopatch Timeout Timer (PW) 81 *

Acknowledgment: None
Errors: None

Default Condition: None
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Select (Review) Autopatch Timeout Warning Message

Programs (and reviews) the message that is sent during the last 30
seconds—before timeout—of the autopatch call.

» The Autopatch Timeout Warning Message is sent by the controller every 5
seconds for the last 30 seconds of an autopatch call.

» If the mobile station unkeys for a few seconds during the last 30 seconds of
the timer, the operator will recognize that the call is about to be terminated.

* Maximum message length is 25 characters.

Command Form:

Command Form

Select Autopatch Timeout Warning Message |[(PW) 31 41 (message) *
Review Autopatch Timeout Warning Message |(PW) 34 41 *

Acknowledgment: Sends the Autopatch Timeout Warning Message (or OK, if

none)

Errors:

Error Meaning

2errl too many digits entered
?err2 illegal CW Character entered

Default Condition: Autopatch Timeout Warning Message is AR in CW

Examples:

We suggest the autopatch timeout warning messages be noticeable enough
that the mobile takes immediate action to either terminate the call or reset the
autopatch timer. A sequence of beeps or DTMF digits might be a good
attention-getting message in this application.
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Autopatch Access and Passwords

If security of the autopatch is important, you can require users to enter an
Autopatch Access Password immediately before the phone number to be
dialed.

If security is not a concern, the autopatch can be accessed by simply entering
the phone number itself. The pages which follow list the commands involved in
choosing the access you want.

For special applications, you can just pickup the phone the way you would at
home (see Eage 7-34)]
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Access Autopatch (With Password)

Accesses the autopatch using the password method.

» Enter the Autopatch Access Password, followed by the telephone number,
and the star (*), if required. All digits are entered in a continuous string.

» Entering only the autopatch access password will not result in a dial tone.

* The autopatch access password may be any 2,4 or 6 digits.

» The phone number may be up to 35 digits in length, and may contain
special command digits (A, B, C, D).

* See the k:hange Autopatch Access Passworol on page 7-32 if you wish to
change the password.

Command Form:
Command Form
Access Autopatch (With Password) (autopatch access password) (phone number)

*

Acknowledgment: Sends the Autopatch Dialing Message

Errors:

Error Meaning

OFF autopatch is OFF (disabled)

? REJ rejected (number in Rejected Number Table)
? ERR rejected (number not allowed by AP Call Type)
Bz phone line is busy (Model 7K controller only)

Default Condition: Autopatch Access Password is set to 10.

Examples:

Assume that the autopatch access password is 10, and that the number you
wish to dial is 456-7890. To access the autopatch, enter:

10 4567890

When the above number is entered the controller will screen the telephone
number. (See the [Autopatch Call Typeg and Autopatch Restrictiong sections on
page 7-35 and 7-38 respectively.) If the number is acceptable, the controller
will send the autopatch dialing message and dial the number. If the number is
not acceptable, the controller will send one of the error messages listed above.
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Access Autopatch (Without Password)

Accesses the autopatch without using the password method.

» Enter the telephone number, and the star (*), if required. All digits are
entered in a continuous string.

* The phone number may be up to 35 digits in length, and may contain
special command digits (A, B, C, D).

« See the Enable/Disable Autopatch Access Without Password command on
page 7-33.

Command Form:

Command Form

Access Autopatch (Without Password) (phone number) *

Acknowledgment: Sends the Autopatch Dialing Message

Errors:

Error Meaning

OFF autopatch is full OFF (disabled)

? REJ rejected (number in Rejected Number Table)
? ERR rejected (number not allowed by AP Call Type)
Bz phone line is busy (Model 7K controller only)

Default Condition: Access Autopatch (Without Password) is OFF (disabled)
Examples:

Assume that a number you wish to call is 456-7890. Enter the following:
4567890 *

When the above command is entered, the controller will screen the telephone
number 456-7890 according to the following tables you may have programmed:

(page 7-35).
(page 7-38).
(page 7-38).

and dial the number.

If the number is not acceptable, the controller will send one of the error
messages cited above.
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Note: The controller will examine the command after it has searched the Macro
Name Table. If a macro named “911” is found, it will be executed. If there is no
macro named “911,” the autopatch will dial 911 (if enabled).

The controller has no problem with telephone numbers that begin with the
same digits as macros if their lengths are different. In other words, the
controller will properly execute a macro named “6636,” and it will properly dial
“663-6000,” even though the first four digits are the same.

Remember, commands are not executed until the terminator is received.
Therefore, “6636” and “6636000” are entirely different commands to the
controller.

(By the way, the Macro Name Table exists only in the controller's memory. As
such, it does not appear in print anywhere in this manual.)

7-31



7K « Chapter 7

Change Autopatch Access Password

Replaces the old Autopatch Access Password with a new one.

* The password refered to in this commandis the Autopatch Access
Password. It is different from both the Master and Control Operator
Passwords. It is only used to access the autopatch and not to modify
control functions.

* New autopatch access password is a 2, 4 or 6 digit number of any
combination of
0-9 and A-D.

Command Form:

Command Form

Change Autopatch Access Password (PW) 23 (new Autopatch Access Password) *

Acknowledgment: Sends OK

Errors:
Error Meaning
?errl wrong number of digits entered

Default Condition: Autopatch Access Password is set to 10.

Examples:

Assume that the autopatch access password is 10, and that you wish it
changed to A5. Enter the following command:

(PW 23 A5 *

Note: This will prevent users without 16-button DTMF pads from accessing the
autopatch.

Now assume that the autopatch access password is to be changed again, this
time to 6146. Enter the following command:

(PW 23 6146 *
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Enable/Disable Autopatch Access Without Password

Allows the autopatch to be accessed without using the Autopatch
Access Password.

* The autopatch can be accessed in two ways—with—or without an
autopatch access password.

* To access the autopatch without using the autopatch access password, this
command must be ON (enabled).

» Enter one digit, 0 for OFF (disabled), 1 for ON (enabled).

Command Form:

Command Form Data Digit
Enable/Disable Autopatch Access Without (PW)6311x* 0 = OFF (disabled)
Password 1 = ON (enabled)

Acknowledgment: Sends OK

Errors:

Error Meaning

?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: Defaults to OFF (cold start); Retained (warm start)

Examples:

Assume that the Enable/Disable Autopatch Access Without Password feature
is OFF (disabled), and you wish to turn it ON (enabled). Enter the following:

(PW 63 11 1 *

If you wish to turn the feature OFF, enter the following:

(PW 63 11 0 *
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Go Off-Hook

Causes the phone line to go off-hook.

» Enter this command to cause the phone line to go off-hook without dialing a
phone number. This is like picking up a phone and getting dial tone.

» A second version of the command ignores the Busy Logic Input. This is like
picking up an extension telephone while the telephone line is already in use.

» This command has no effect if an autopatch or reverse patch is in progress.

Command Form:

Command Form
Go Off-Hook (PW)832*
Go Off-Hook, Ignore Busy Logic Input (PwW)833*

Acknowledgment: Sends OK

Errors:
Error Meaning
?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: None

Example:
To go off-hook on the patch, enter the following:
(PW 83 2 *

To go off-hook on the patch even if the Busy Logic Input signals that the line is
busy, enter the following:

(PW 83 3 *
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Autopatch Call Types

There are eight categories of telephone humbers recognized by the controller.
They are Autopatch Call Types. The Eelect Autopatch Call Typeg command
(on page 7-36) allows you to program the types of telephone calls that can be
made through the autopatch.

Autopatch Call Types
Numbers Call Types
0 operator
XXX-XXXX 7-digit local call
XXX-XXX-XXXX 10-digit local call
0-XXX-XXXX operator-assisted 7-digit call
T-XXX-XXXX 7-digit long distance call
0-XXX-XXX-XXXX operator assisted 10-digit call
L-XXX-XXX-XXXX 10-digit call long distance call
1-800-XXX-XXXX/1-888-XXX-XXXX toll free calll

The controller may be programmed to allow any or all of the above autopatch
call types. In addition, it may be turned OFF (disabled) completely.

As you can see, this is a somewhat general way of screening calls. It has the
advantage of being programmed via a standard 12-button DTMF pad.

To screen call types more closely, see the lAutopatch RestrictionsI section on
page 7-38. Autopatch restrictions allow screening by the individual digits,
shown as “x’s in the table above. A 16-button DTMF pad is required to screen
by blocks of numbers.
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Select Autopatch Call Types

Selects the types of calls permitted by the autopatch.

» Entering this command will dump any autopatch call in progress.

» If the call type being selected is different from the one currently selected,
the autopatch redialer memory is cleared.

» Enter up to 8 digits from the Autopatch Call Types Table below.

* Entering no digits turns off the autopatch.

* Entering any digit from 0-8 will permit accepted numbers.

Command Form:

Command

Form Data Digits

Select Autopatch Call Types

(PW) 60 x * (0-8) Autopatch Call
Types Table below

Data Digit Autopatch Call Types Explanation
none no calls permitted autopatch OFF (disabled)
0 accepted numbers only accepted numbers only [see page 7-38)
1 0 operator
2 XXX-XXXX 7-digit local call
3 0-XXX-XXXX 7-digit operator-assisted/credit card call
4 T-XXX-XXXX 7-digit long distance call
5 0-XXX-XXX-XXXX 10-digit operator-assisted/credit card call
6 L-XXX-XXX-XXXX 10-digit long distance call
7 1-800-XXX-XXXX toll free call
1-888-XXX-XXXX
8 XXX-XXX-XXXX 10-digit local call

Acknowledgment: Sends OK

Errors:
Error Meaning
?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: Autopatch is OFF (disabled), no calls permitted.
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Examples:
To turn the autopatch OFF (disabled), enter the following:
(PW 60 *

To permit only accepted numbers, operator calls, and 7-digit local calls, enter
the following:

(PW 60 01 2 *

In the above example, the 0 would not have to be entered, since the 1 or 2
already permits accepted numbers. To permit all 9 types of calls, enter the
following:

(PW 6001234567 8*
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Autopatch Restrictions

A feature of the autopatch is the ability to restrict calls to certain groups of
telephone numbers. This is done by building two tables in the controller's
memory:

* An Accepted Number Table.
* A Rejected Number Table.

Note: Since these tables are only resident in memory, neither appear in this
manual. Programmers of the repeater may wish to keep a notebook of
accepted and rejected numbers.

Each time an autopatch call is placed, the telephone number is compared to
both tables. A decision is then made to allow—or not allow—the call to go
through.

Both the Accepted and Rejected Number Tables may contain specific
telephone numbers, or telephone numbers with “wild card” characters. This
feature allows groups of accepted or rejected numbers to be compared to the
number being dialed.

Uses of Autopatch Restrictions

There are many uses for autopatch restrictions:

« Certain troublesome numbers can be placed in the Rejected Number Table
using the command on page 7-42, and will not be dialed by either entering
the number via command or via macros.

» Commercial phone numbers could be restricted and “hints” could be made
to unpaid members.

* In major cities, it is possible to place a long-distance call to another
exchange by dialing a simple 7-digit number. To prevent the repeater phone
line from accumulating monthly long-distance charges, simply place the
local exchange numbers in the Accepted Number Table. Program the
Select Autopatch Call Types for only accepted numbers. (See page 7-36.1

* In some areas, important numbers (such as police or ambulance) require a
long-distance call. Since the owner may not want to open the repeater to all
long-distance calls, he may simply program those few important numbers
into the Accepted Number Table. Other long-distance calls will not be

ermitted if the Autopatch Call Types Table does not include them. (See

Autopatch Call Types|section on page 7-35 and the Eelect Autopatch Call

Types command on page 7-36.)

* Since the Autopatch Call Types Table does not include all types of calls

which might exist, the autopatch restrictions feature may be used again. For
example, some areas of the county have 911 emergency service. The
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Select Autopatch Call Types command does not have a category for three-
digit numbers, so 911 may be placed into the l&ccepted Number Tablg using
the command on page 7-40.
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Clear (or Enter) Accepted Number Table

Clears ALL accepted numbers from the Accepted Number Table—
or—enters an accepted number into same.

» The Accepted Number Table exists only in the controller's memory. As
such, there is no printing of it in this manual.

» Up to 40 entries are permitted.

* One phone number up to 18 digits long may be entered in each command.
* The phone number may be a specific number or it may contain the “A”

character as a wild card.

* To clear the Accepted Number Table, enter nothing after the 68 root

number.

» To insert the phone number into the Accepted Number Table, enter the

phone number after the 68.

Command Form:

Command

Form

Clear All Accepted Numbers From Table

(PW) 68 *

Enter Accepted Number Into Table

(PW) 68 (phone number) *

Acknowledgment: Sends OK

Errors:

Error Meaning

2errl too many digits entered (more than 18)
?err2 illegal character entered (B, C, or D)

? full table is full

Default Condition: Accepted Number Table is empty

Examples

Two telephone numbers, 911 and 234-5678, are to be accepted numbers. To
add them to the Accepted Number Table, enter the following:

(PW 68 911 *

(PW 68 234 5678 *
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Note: Only the phone number goes into the table, not the autopatch access
password plus the phone number. Two commands are needed, since only one
phone number may be entered at a time. These numbers will not be permitted
if the autopatch is completely OFF (disabled). At least one of the autopatch call
types must be selected if accepted numbers are to be permitted.

Now assume that all numbers in are code 414 are to be accepted. To
accomplish this enter the following:

(PW 68 1 414 AAA AAAA *

The autopatch will now accept 1-(414)-000-0000 through 1-(414)-999-9999.

The “A” in the above example is used as a wild card to specify any number 0-9
is accepted.
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Clear (or Enter) Rejected Number Table

Clears ALL rejected numbers from the Rejected Number Table—
or— enters a rejected number into same.

* The Rejected Number Table exists only in the controller's memory. As such,
there is no printing of it in this manual.

* Up to 40 entries are permitted.

* One phone number up to 18 digits long may be entered in each command.

* The phone number may be a specific number or it may contain the A
character as a wild card.

* To clear the Rejected Number Table, enter nothing after the 67 root
number.

» To insert the phone number into the Rejected Number Table, enter the
phone number after the 67.

Command Form:

Command Form
Clear All Rejected Numbers From Table (PW) 67 *
Enter Rejected Number Into Table (PW) 67 (phone number) *

Acknowledgment: Sends OK

Errors:

Error Meaning

2errl too many digits entered (more than 18)
?err2 illegal character entered (B, C, or D)

? full table is full

Default Condition: Rejected Number Table is empty

Examples:

Two telephone numbers, 345-6789 and 987-6543, are not permitted to be
dialed. To place them into the Rejected Number Table, enter the following:

(PW 67 345 6789 *

(PW 67 987 6543 *
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Note: Only the phone number goes into the table, not the autopatch access
password plus the phone number. Two command entries are needed, since
only one phone number may be entered at a time.

Now assume that all numbers in the 246 exchange are to be rejected. To
accomplish this, enter the following:

(PW 67 246 AAAA *

The “A”is used as a wild card to specify any number 0-9 is rejected. After this
command is entered, the autopatch will reject any call to a 7-digit number with
246 exchange (246-0000) through (246-9999).
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Autopatch Redialer

The Autopatch Redialer feature uses the Redial Last Numberl command (on
page 7-45) and allows you to redial an autopatch call without entering the
entire command over again. This is particularly useful if the number you called
was busy, or a no-answer, or if you forgot to mention something to the called

party.

The Redial Last Number command works up to 30 minutes from the time the
last call was placed. If more than 30 minutes have elapsed, the controller will
send CLR (dialer cleared). The 30 minute autopatch redialer timer will be reset
at each redial attempt.

Note: It is recommended that users do not use the Redial Last Number
command if they have not been monitoring the repeater for a while, since
another call may have been placed since their call.

The Clear Autopatch Redialeif command (page 7-46) may be used after the

autopatch call is made to clear the dialer memory. This ensures that no user
can redial the last number, and protects the original caller (and called party)

from potential troublemakers.

Dialer memory is also cleared during either a warm or cold start, and when the
Eelect Autopatch Call Typeg command (page 7-36) changes the selected call
type.

Macros which have been created for autopatch “express dialing” also leave a
number in the dialer memory. Therefore, entering a Redial Last Number
command following one of these macros will result in a call to the express
dialed party.

An attempt to access the autopatch that is not successful—such as dialing a
long-distance number which is rejected—will not clear the autopatch redialer. It
also will not affect the autopatch redialer timer.
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Redial Last Number

Redials the last valid number entered into the autopatch.

* The Redial Last Number command works up to 30 minutes from the time
the last call was placed.

* If more than 30 minutes have elapsed, the controller will send CLR (dialer
cleared) at each redial attempt.

« The 30 minute autopatch redialer timer will be reset at each redial.

* Do not use the Redial Last Number command if you have not been
monitoring the repeater for a while, since another call may have been
placed since your last call.

Command Form:
Command Form
Redial Last Number (PW) 84 *

Acknowledgment: None
Errors: None

Default Condition: Autopatch Redialer memory is cleared
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Clear Autopatch Redialer

Clears the Autopatch Redialer memory after an autopatch call.

« After this command is executed, entering the Redial Last Number command
on page 7-45 causes the controller to send CLR. The number will not be

dialed.

Command Form:

Command

Form

Clear Autopatch Redialer

(PW) 85 *

Acknowledgment: None

Errors: None

Default Condition: Autopatch Redialer memory is cleared
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Autopatch Call Counter

The Autopatch Call Counter keeps track of the number of autopatch calls
attempted. A call is attempted if the controller accepts the phone number as
being valid and begins to dial.

» The call counter starts at 000 and increments by one for each call. After
reaching 999 calls, the counter will start over at 000.

* The counter may be read in CW by entering the Send Autopatch Call CounlI
command on page 7-49. The counter may be cleared (forced to 000) by
entering the [Clear Autopatch Call Counter| command on page 7-48.

» The counter value may also be included in a CW or speech message. (See

page 4-35.

» Uses for the call counter include monitoring autopatch activity, and reducing
the activity in cases where there are monthly limits on the number of calls
allowed.
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Clear Autopatch Call Counter

Clears the Autopatch Call Counter.

Enter the command in the form below.

Command Form:
Command

Clear Autopatch Call Counter

Form

(PW) 69 *

Acknowledgment: Sends “CALLS 000" in CW

Errors:
Error

?errl

Meaning

wrong number of digits entered

Default Condition: Autopatch Call Counter is set to 000.
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Send Autopatch Call Count

Sends the Autopatch Call Count in CW

» Enter the command in the form below.
* The Autopatch Call Count can also be included in a message and sent in
either CW or Speech. (See page 4-35.1

Command Form:
Command Form
Send Autopatch Call Count (PW) 86 *

Acknowledgment: Sends “CALLS xxx” in CW
Errors: None
Default Condition: Autopatch Call Counter is set to 000.

Example:

Assume that fifteen autopatch calls have been made to date. Enter the
following command:

(PW 86 *

The following CW message will be sent in response:
CALLS 015
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Phone Line Control Mode

Phone Line Busy Input

The Phone Line Busy Input is used to inform the controller that the phone line
is being used by another device, and that it should not access the line. This
input is normally held high by a pullup resistor. When this input is pulled down
to ground by an external device, it is asserted active.

If a “line relay” is connected to a standard telephone, its contacts can “busy-
out” the controller when the telephone is picked up.

The controller will ignore ringing on the phone line when the phone line busy
input is active. This feature is necessary, since the controller may be sharing
the phone line with a rotary phone. The rotary phone, when dialed, creates
interruptions in the phone line voltage which appear as ringing signals to the
controller. Such activity could cause the controller to go off-hook.

Phone Line Busy Output

The controller activates the Phone Line Busy Output during autopatches and
phone line control sessions to inform other devices at the repeater site that the
phone line is in use.

The Phone Line Busy Output is an open-drain power MOSFET device and may
be used the same way as logic outputs.

If several controllers are sharing the same phone line, connect all of the Phone
Line Busy Inputs and Phone Line Busy Outputs together. The first controller to
access the phone line will “busy-out” the remaining controllers.

Phone Line Answer Modes

Mode programs the controller for the way you want it to operate when it
receives incoming ringing signals from the phone company. Mode is single digit
Oto 4.

Mode O
This is the Do Not Answer Mode.

Mode 1
After a delay of 00—99 incoming rings, begin ringout for reverse patch at a rate
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of 1 ringout message for each incoming ring. If answered by a mobile, connect.
If unanswered by the ringout limit of 00—99 rings, ignore further incoming
ringing.

In Mode 1, the controller does not connect the calling party to the mobile until
the mobile answers the call. The calling party hears only the ringback until
actually connected to a mobile. Setting the ring-in delay to zero means that the
ringout begins on the first incoming ring; a delay of 1 means that the ringout
begins after delaying one ring, or at the beginning of the second incoming ring.
Setting the ringout limit to zero is the same as putting the controller into Mode
0; it can’t ring out with a zero limit, so it will appear to ignore incoming ringing.

Mode 2

After a delay of 00—99 incoming rings, begin ringout for reverse patch at a rate
of 1 ringout message for each incoming ring. If answered by a mobile, connect.
If unanswered by the ringout limit of 00—-99 rings, connect and go into phone
line control mode. Commands may be entered for 40 seconds. The line will
then disconnect unless the [Select Phone Line Off-Hook Timer command (on
page 7-57) is used to extend the timer.

This mode behaves the same as Mode 1, except that the controller will allow
access to the phone line when the ringout limit is reached. While in phone line
control mode, another reverse patch command could be entered if desired.
Setting the ringout limit to zero is the same as putting the controller in Mode 3;
it can’t ring out with a zero limit, so it will go into phone line control mode after
the delay is finished.

Mode 3
After a delay of 00—99 incoming rings, connect and go into phone line control

mode. Commands may_be entered for 40 seconds. The phone line will
disconnect unless the éelect Phone Line Off-Hook Timerl command (page

7-57) is used to extend the timer.

Setting the ring-in delay to zero means the controller will answer on the first
incoming ring; a delay of 1 means the controller will answer after delaying one
ring, or on the second ring. The ringout limit serves to set the number of
ringouts if the |i rigger Reverse Patch command (page 7-60) is entered. If the
ringout limit is set to zero, the line will disconnect when a Trigger Reverse
Patch command is entered.

Mode 4

After a delay of 00—99 incoming rings, connect and go into phone line control
mode. The controller will look for DTMF digits; if no digits are received in 40
seconds, begin ringout for reverse patch at the rate of one ringout message
every 6 seconds. If answered by a mobile, connect. If unanswered by the
ringout limit of 00—99 rings, disconnect. If DTMF digits are received in the first
10 seconds, go into phone line control mode. The controller will not ring out for
the reverse patch. Commands may be entered for 10 seconds. The phone line
will then disconnect unless the Select Phone Line Off-Hook Timer command is
used to extend the timer.
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Note: When the phone line is in a phone line control mode, you have 40
seconds to either enter your command(s) or “buy” more time. A short
command can easily be entered in the 40 seconds allowed. However, if you
have several programming jobs to do, be sure to enter the Select Phone Ling
Off-Hook Timerl command (page 7-57) to prevent the controller from hanging
up during programming. The Phone line timer can be reloaded at any time. If
you ask for a lot of time, be sure to dump the call when you have finished
programming. If you simply hang up, the controller will keep the phone off-hook
until the timer expires. No autopatch, reverse patch, or control by phone line
operations can occur while the phone line timer runs.

Ring-In Delay

Ring-In Delay is a two-digit number representing the number of rings the
controller ignores before performing operations. One of the benefits of having
ring-in delay is that it allows someone to pick up the phone if there is a phone
in parallel with the controller. If, for example, a maintenance phone line at a
radio or TV transmitter site can be used for repeater control purposes, you
want to be sure that the site owner can pick up the phone before the controller
goes off-hook. If no one picks up the phone after, say, 8 rings, the controller
can assume that the call is for it. Ring-in delay can be programmed from 00 to
99 rings.

Ringout Limit

Ringout Limit is a two-digit number representing the number of times the
controller may send the Reverse Patch Ringout Message (See the
section on page 7-59.) Placing a limit on reverse patch ringout messages
prevents the annoyance of too many messages on a busy repeater. The
ringout limit can be programmed from 00 to 99 rings. If a control operator is
programming the controller, for example, and then triggers the reverse patch by
command, the number of ringouts will be set by the ringout limit value
previously commanded.
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Select Phone Line Answer Mode

Selects one of the Phone Line Answer Modes (and associated
Ring-In Delay and Ringout Limit).

e Mode 0 is for “do not answer.”

« Modes 1-4 are fully discussed in the Phone Line Answer Modes section on

page 7-50.
* Ring-in delay is 00 to 99 rings.
* Ringout limit is 00 to 99 rings.

Command Form:

Command

Form Data Digit

Select Phone Line Answer Mode (Do Not
Answer Only)

(PW) 64 x * x = 0 (do not answer)

Select Phone Line Answer Mode

(PW) 64 xyy zz * X = mode 1-4

y = ring-in delay
(00-99)

= (00-99) rings
Z = ringout limit
(00-99)

= (00-99) rings

Acknowledgment: Sends OK

Errors:

Error Meaning

2errl wrong number of digits entered
?err2

illegal digit entered

Default Condition: Mode = 3, Ring-In Delay = 2, Ringout Limit = 10
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Select (Review) Phone Line Answer Message

Allows selection (or review) of the message that the controller
sends when it answers the phone line.

The message is sent to the caller.

Command Form:

Command Form
Select Phone Line Answer Message (PW) 31 50 (message) *
Review Phone Line Answer Message (PW) 34 50 *
Acknowledgment: Sends OK
Errors:
Error Meaning
2errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: Sends 3 Beeps
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Select Phone Line Answer Macro

Assigns macro to be triggered when the controller answers the
phone line (Phone Line Answer Modes 2, 3, and 4).

» Enter the 4-digit macro name desired.
» Use leading zeros if needed.

* To delete the Phone Line Answer Macro, enter the command with no macro
name [i.e., (PW) 26 16 *].

Command Form:
Command Form
Select Phone Line Answer Macro (PW) 26 16 (macro name) *

Acknowledgment: Sends OK

Errors:

Error Meaning

?errl too many digits entered
?err2 illegal digit entered

Default Condition: No macro is assigned to this function

Example:

If macro 1234 is to be executed when the controller answers the phone line
(modes 2, 3, or 4), the command is:

(PW 26 16 1234 *
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Select Control Mode Dump-Triggered Macro

Assigns a macro to be executed upon dumping the patch in Phone
Line Control Mode.

» Enter the 4-digit macro name using leading zeroes if the macro name is
less than 4 digits.
* To delete the assignment, enter the command with no macro name.

Command Form:

Command Form

Select Control Mode Dump-Triggered Macro | (PW) 26 81 (macro name) *

Acknowledgment: Sends OK

Errors:
Error Meaning
2errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: No macro assigned.

Note: The Phone Line Control Mode Dump-Triggered Macro will be executed if
the patch “times out” while in Phone Line Control Mode.

Example:

This command makes the patch much more flexible. The dump macro can be
used to change messages, logic outputs, or to send a message.

To assign macro 9001 to execute when the patch is dumped from Phone Line
Control Mode, enter the following:

(PW 26 81 9001 *
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Select Phone Line Off-Hook Timer

Reloads the phone line off-hook timer.

If you will be programming the controller and will need about ten minutes to do
the work, you may reload the timer for the required ten minutes. The timer may
be reloaded at any time after that, as well. Do not load the timer for very long
times unless you need them. If the phone line should become disconnected,
the controller will remain off-hook for the duration of the timer.

» After the root number, enter 1, 2, or 3 digits representing the desired time in

tenths of minutes.

* The range of the timer is 0.1 minutes to 54.6 minutes. For example, 1 = 0.1
minutes (6 seconds); 30 = 3.0 minutes; 546 = 54.6 minutes.
» Leading zeroes are not required, so entering 030 for 3.0 minutes is the

same as entering 30.

» Enter 000 for infinity (timer disabled).
» After the autopatch is dumped, the Phone Line Off-Hook Timer is reset to

40 seconds.

Command Form:

Command Form Data Digit

Select Phone Line Off-Hook Timer (PW) 79 xxx * 000 = infinity
(001-546) =
(0.1-54.6) minutes

Acknowledgment: Sends OK

Errors:

Error Meaning

?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: 40 seconds
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Monitor/Talk Out Via Phone

Allows the control operator to monitor or join the repeater
conversation.

* These features are accessible from the phone line when in Phone Line
Control Mode.

» Multiple receivers can be selected simultaneously. Audio will be routed by
priority. Select the priority using the [Select Audio Routing Priorityl command
described on page 13-3.

* Both transmitters can be selected simultaneously. Audio will be routed to
both transmitters.

» Enter one digit, O for OFF (disabled), 1 for ON (enabled).

* When the autopatch is dumped, all Monitor/Talk Out paths are disabled.

Command Form:

Command Form Data Digit

Monitor Receiver #1 (Rx1) (PW) 63 23 x * 0 = OFF (disabled)
1 = ON (enabled)

Monitor Receiver #2 (Rx2) (PW) 63 24 x * 0 = OFF (disabled)
1 = ON (enabled)

Monitor Receiver #3 (Rx3) (PW) 63 25 x * 0 = OFF (disabled)
1 = ON (enabled)

Talk Out Transmitter #1 (Tx1) (PW) 63 26 x * 0 = OFF (disabled)
1 = ON (enabled)

Talk Out Transmitter #2 (Tx2) (PW) 63 27 x * 0 = OFF (disabled)
1 = ON (enabled)

Acknowledgment: Sends OK

Errors:
Error Meaning
2errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: All paths are disabled.

Examples:

The telephone caller (control operator) retains the DTMF decoder when
monitoring or talking out. The Select Phone Line Off-Hook Timer| command
controls the length of the session (see page 7-57). You may monitor one or
more receivers then enable and disable talk out on one or both transmitters
during a conversation on the repeater.
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Reverse Patch

The Reverse Patch feature allows users to dial a number for the repeater site,
and be connected to a repeater user. The reverse patch can be used in two
ways. The controller can signal via a CW message that a user has dialed the
site, or the controller can wait for a command from the telephone party before
signalling via CW.

In the first mode, the telephone party never has access to the DTMF decoder.
The only function that a call to the site number possesses is to trigger a
reverse patch signal.

In the second mode, the telephone party is similar to a control operator. He/she
will be able to enter any command. To trigger a reverse patch, the proper
command will have to be entered from a Touch Tone™ telephone.

The first mode may be necessary in several situations. For example, in areas
without Touch Tone™ service, the controller will have to be configured to
trigger a reverse patch without requiring a command. Other exchanges reverse
the polarity of the telephone line loop voltage going to the telephone set after
the dialing process; this disables the DTMF encoder in the telephone. These
situations can be fixed by using a separate DTMF encoder in the first case, and
using a bridge rectifier to feed unipolar DC to the DTMF encoder in the second
case. However, it will still be difficult to trigger the Reverse Patch from a pay
phone, or a phone not equipped with DTMF capability, in rotary exchanges.
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Trigger Reverse Patch

Causes the reverse patch sequence to start when entered from the
phone line.

« The DTMF decoder is switched from the phone line back to the repeater
receiver.

Command Form:

Command Form

Trigger Reverse Patch (PW) 87 *

Acknowledgment: None
Errors: None

Default: Reverse Patch is OFF (disabled)
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Answer Reverse Patch

Connects the telephone party to the repeater when entered from
the repeater receiver.

* The call progresses the same way as a standard autopatch.

Command Form:
Command Form
Answer Reverse Patch (PW) 88 *

Acknowledgment: None
Errors: None

Default: Reverse Patch is OFF (disabled)
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Select (Review) Reverse Patch Ringout Message

This message is sent over the repeater transmitter when the Trigger
Reverse Patch command is invoked.

The message is repeated at each ring, or at timed intervals, by the reverse
patch program.

Do not make the message too long, to prevent messages from becoming
stacked up in the message handler.

Command Form:

Command Form
Select Reverse Patch Ringout Message (PW) 31 51 (message) *
Review Reverse Patch Ringout Message (PW) 34 51 *

Acknowledgment: Sends OK

Errors:

Error Meaning

?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: Reverse Patch Ringout Message Is “55” In CW
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Select Reverse Patch Ring-Triggered Macro

Assigns a macro to be executed at the end of each ring on the
phone line.

» This macro is repeated at each ring by the reverse patch program.
» Enter the 4-digit macro name using leading zeroes if the macro name is
less than 4 digits.

* To delete the assignment, enter the command with no macro name.

Command Form:
Command Form

Select Ring-Triggered Macro (PW) 26 80 (macro name) *

Acknowledgment: Sends OK

Errors:

Error Meaning

?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: No macro assigned.

Example:

To assign macro 9001 to execute at each ring, enter the following:
(PW 26 80 9001 *
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Multiple Port Access

The Autopatch can be configured for access by multiple controller ports.
These ports can be linked or operating separately. Because of the highly
flexible nature of the S-COM command set, a number of commands must be
entered to configure the Autopatch for access by multiple ports. If dynamic
reconfiguration is required, several macros must be created that properly
reconfigure the autopatch as paths are changed.

The default configuration of the Autopatch is the same as it was in firmware
versions before V2.03:

* Autopatch commands can be entered from any port.

* Autopatch command response messages, eg. Access, Dump, Busy,
Error, go only to transmitter #1.

* Audio to the phone line comes only from receiver #1.

* Audio from the phone line goes only to transmitter #1.

If this is your intended configuration, you don’t need to make any of the
configuration changes described in this section. Proceed to configure access
for multiple ports.

In order to properly accept commands from multiple receivers and to route
autopatch audio and response messages to both transmitters, several new
commands have been defined:

» Additional link paths have been defined for all receivers and both
transmitters. See the Enable/Disable PatH command on page 13-2.

» Autopatch response messages, eg. Access, Dump, Busy, Error, are
now routable to either or both transmitters. See [Select Autopatch
Command Response Message Routing on page 7-68.

» Autopatch access-triggered macros are now specific to each receiver.
The original access-triggered macro is executed when a receiver-
specific macro has not been defined. See [Select Autopatch Access-|
[Triggered Macrd on page 7-67.
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Autopatch Audio Routing

By default, the path from receiver #1 to the autopatch and the path from the
autopatch to transmitter #1 are enabled. To change the audio paths, use the
Enable/Disable Path command (see page 13-2).

For example, to allow audio from receivers #1 and #2 to be heard on the phone
line, enable paths 8 and 9 by entering the following commands:

(PW63 87 1 * ; Rx1 to AP Enabl ed
(PW63 88 1 * ; Rx2 to AP Enabl ed

To allow phone line audio to be heard on transmitters #1 and #2, enable
paths 10 and 11 by entering the following commands:

(PW63 90 1 * ; AP to Tx1 Enabled
(PW63 91 1 * ; AP to Tx2 Enabl ed

To allow audio from only receiver #2 to be heard on the phone line, disable
path 8 and enable path 9 by entering the following commands:

(PW63 87 0 * ; Rx1 to AP Disabled
(PW63 88 1 * ; Rx2 to AP Enabl ed

To allow phone line audio to be heard only on transmitter #2, disable path 10
and enable path 11 by entering the following commands:

(PW63 90 0 * ; AP to Tx1 Disabled
(PW63 91 1 * ; AP to Tx2 Enabl ed

If your configuration never changes, you may enter the commands once to set
up the routing that you require. If your configuration will change, you should
create macros to enable and disable the appropriate paths (see examples later
in this section).

Autopatch Command Response Message Routing

By default, when the autopatch is accessed, the lAutopatch Dialing Messagel
(see page 7-7) is routed to transmitter #1. When the autopatch is dumped, the
Iutopatch Dump Message (see page 7-9) is routed to transmitter #1. In a
system that is configured to operate ports Rx1/Tx1 and Rx2/Tx2 separately,
the autopatch message should go back to the port that originated the
command. Otherwise, the users on the other port could become confused by
an autopatch that appears to come up by itself. If ports Rx1/Tx1 and Rx2/Tx2
are linked, the autopatch messages should go out both ports. The
utopatch Command Response Message Routing command (see page 7-68)
selects the routing of these messages.

For example, to route command responses to both transmitters, enter the
following commands:

(PW 91 00 12 * ; Rx1l AP Resp Msgs to Tx1l and Tx2
(PW 91 01 12 * ; Rx2 AP Resp Msgs to Tx1l and Tx2
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To route receiver #1 command responses to transmitter #1 and receiver #2
command responses to transmitter #2, enter the following commands:

(PW 91 00 1 * ; Rx1 AP Resp Msgs to Tx1
(PW 91 01 2 * ; Rx2 AP Resp Msgs to Tx2

Receiver-Specific Autopatch Access

In order to be able to set up the audio routing properly, receiver-specific
access-triggered macros have been defined (see page 7-69)l These macros
are executed when the autopatch is accessed from a specific receiver. If a
receiver-specific access-triggered macro is not defined, the original access-
triggered macro, now the default, is executed ksee page 7-16)l

When the Rx1/Tx1 and Rx2/Tx2 ports are linked together and you don’t intend
to have the users be able to link and delink the ports, you can just configure
the paths as defined in the section above.

When the ports are not linked, you need to define separate macros for
receiver #1 and receiver #2. These macros will configure the audio routing for
autopatch access from each port. To setup the routing for receiver #1, enter
the following commands:

(PW 20 9000 (PW 63 87 1 * ; Rx1 to AP Enabl ed
(PW 29 9000 (PW 63 90 1 * ; AP to Tx1 Enabl ed
(PW 29 9000 (PW 63 88 0 * ; Rx2 to AP Disabled
(PW 29 9000 (PW 63 91 0 * ; AP to Tx2 Disabled
(PW 26 75 9000 * ; Assign Rx1 Macro

To setup the routing for receiver #2, enter the following commands:

(PW 20 9001 (PW 63 88 1 * ; Rx2 to AP Enabl ed
(PW 29 9001 (PW 63 91 1 * ; AP to Tx2 Enabl ed
(PW 29 9001 (PW 63 87 0 * ; Rxl to AP Disabled
(PW 29 9001 (PW 63 90 0 * ; AP to Tx1 Disabled
(PW 26 76 9001 * ; Assign Rx2 Macro

Preventing Multiple Accesses

When Rx1/Tx1 and Rx2/Tx2 are not linked, it is important to prevent an
autopatch in progress on one port from being interrupted by an access on the
other port. The Require Dump Before Next Call command configures this
option (see page 7-21). To prevent this access, enter the following command:

(PW 63 10 1 * ; Require Dunp Before Next Call
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Select Autopatch Receiver-Specific Access-Triggered
Macros

Assigns macros to be executed upon accessing the autopatch from
a specific receiver.

» [Each receiver can be assigned its own access-triggered macro.

* If amacro is not assigned for a specific receiver, the default
access-triggered macro is executed ksee page 7-10)I

» Enter the password, the 4-digit root number, and the 4-digit name of the
macro you wish to have executed at the transition, and the (*).

» If the macro name has fewer than 4 digits, enter leading zeros.

» If you wish to prevent a macro from being executed that was previously
assigned, enter just the password, the 4-digit root number, and the (*).

Command Form:

Command Form

Assign Rx1 Autopatch Access-Triggered (PW) 26 75 (macro name) *
Macro

Assign Rx2 Autopatch Access-Triggered (PW) 26 76 (macro name) *
Macro

Assign Rx3 Autopatch Access-Triggered (PW) 26 77 (macro name) *
Macro

Acknowledgment: Sends OK

Errors:
Error Meaning
2errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: No macros assigned.
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Select Autopatch Command Response Message
Routing

Allows programmer to specify where to route autopatch command

response messages by receiver.

* Each receiver can be assigned its command response message routing

when accessing the autopatch.

« This command affects the Dialing, Dump, Off, Busy, Reject, Error, and

No-RediaI-Numbe messages. (See pages 7-6, 7-51, and 7-52.)
» Enter the password, the 4-digit root number, and 1 or 2 digits representing
the transmitters to play command responses messages, and the (*).

Command Form:

Command Form Data Digit
Select Rx1 Autopatch Command Response | (PW) 91 00 x x * 1=Tx1
Message Routing 2=Tx2
Select Rx2 Autopatch Command Response | (PW) 9101 x x * 1=Tx1
Message Routing 2=Tx2
Select Rx3 Autopatch Command Response | (PW) 91 02 x x * 1=Tx1
Message Routing 2=Tx2

Acknowledgment: Sends OK

Errors:
Error Meaning
2errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: No macros assigned.
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Chapter 8

Clock and
Calendar

The Controller features a year 2000-compliant hardware real-time clock and
calendar circuit with a lithium power source. Accurate time keeping is
maintained during loss of main power.

To announce the time or date, you place special codes called I\/Iessage Run-|
Time Variables into messages. See page 4-35 for more information.

The clock and calendar circuit is accurate to £1 minute per month. For
improved accuracy, commands are provided to manually or automatically
adjust the clock to compensate for drift.
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Set Clock and Calendar

Sets the clock and calendar.

» Enter all parameters shown below each time that you set the Clock and

Calendar.

» All parameters consist of two digits except the day-of-week, which is one

digit.

* The year parameter is needed for leap year correction.
» The clock and calendar is set when you release the (*) button.

* Seconds are automatically set to 00.

Command Form:

Command

Form Data Digit

Set Clock and Calendar

(PW) 25 (year, from table below
month, day-of-month,
day-of-week, hour,

minute)*
Data Digit Explanation
00-99 year
01-12 (January is 01) month
01-31 day-of-month
0-6 (Sunday is 0) day-of-week
00-23 (24-hour format) hour
00-59 minute
Acknowledgment: Sends OK
Errors:
Error Meaning
2errl wrong number of digits entered
?err2 illegal parameter:

any lettered key;

month = 00 or greater than 12;
day-of-month = 0 or greater than 31;
day-of-week greater than 6;

hour greater than 23;

minute greater than 59.

Default Condition: 00:00:00 on Wednesday, January 1, 1993.




Clock and Calendar

Example:
Let’s set the clock to 6:02 PM on Saturday, March 21, 1992.

The year is 92, the month is 03, the day-of-month is 21, the day-of-week is 6,
the hour is 18, and the minute is 02. The entire command is:

(PW 25 92 03 21 6 18 02 *
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Adjust Daylight Savings Time
Forces the clock to add, or subtract, 1-hour.

* This command simplifies the semiannual job of resetting the clock for
customers affected by Daylight Savings Time. Instead of resetting the
entire clock and calendar, use this command to add or subtract one hour.

* Don't use the “fall back” command between midnight and 00:59 AM.
Otherwise, the hour will change to 23 (11:xx PM), but the day won't roll
back. You will gain another day at midnight.

* Don't use the “spring ahead” command between 11:00 PM and midnight.
Otherwise, the hour will change to 00, but the day won't roll forward. You
will lose a day.

» If you are using the Scheduler to automatically “fall back”, use the version of
the “fall back” command with the inhibit. This prevents the scheduler from
executing the command more than once.

Command Form:

Command Form Data Digit

Adjust Daylight Savings Time (PW) 48 x * 0 = “fall back”
(subtract 1 from
hours)

1 ="“spring ahead”
(add 1 to hours)

2 =“fall back”
prevented from
being executed a
second time for 61

minutes.
Acknowledgment: Sends OK
Errors:
Error Meaning
2errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: None
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Example:

To manually set the clock 1-hour ahead, enter the command:
(PW 48 1 *

To automatically set the clock 1-hour ahead on March 30, 1997, at 2 AM using
the Scheduler, create a macro (9000 for this example) and a Scheduler
setpoint (00 for this example):

(PW 20 9000 MPW48 1 *
(PW 28 00 9000 03 30 02 00 *
To manually set the clock 1-hour behind, enter the command:
(PW 48 0 *
To automatically set the clock 1-hour behind on October 26, 1997, at 2 AM

using the Scheduler, create a macro (9001 for this example) and a Scheduler
setpoint (01 for this example):

(PW 20 9001 MPW48 2 *
(PW 28 01 9001 10 26 02 00 *

Note: See Chapter 9, Scheduler, for more information on setting a Scheduler
setpoint.
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Reset Clock Seconds

Forces the clock to set the seconds to zero.

* This command simplifies the periodic synchronization of the clock to a time
reference, either manually or automatically.

» If the seconds of the clock are ahead of the time reference by 1 to 29
seconds, the seconds will be reset to zero.

» If the seconds of the clock are behind the time reference by 1 to 30
seconds, the seconds will be reset to zero and the minute and hour will be
incremented, if required.

* Don't use this command between 11:59 PM and 00:01 AM. Otherwise, the
time will be adjusted, but the day will be wrong.

Command Form:

Command Form Data Digit

Reset Clock Seconds (PW) 48 3 *

Acknowledgment: Sends OK

Errors:
Error Meaning
2errl wrong number of digits entered

Default Condition: None

Example:
To manually reset the seconds of the clock, enter the command:

(PW 48 3 *

When entering the command, press and hold the star (*) at the end of the command.
Release the star when your time reference signals its zero mark. This will zero the
seconds of the clock in synchronization with your time reference.

To automatically reset the seconds of the clock from external hardware, connect the
hardware to a Logic Input. Create a macro (9000 in this example) and assign it to a
Logic Input (the Hi-To-Low transition of #1 in this example):

(PW 20 9000 (PW 48 3 *

(PW 26 20 9000 *

Note: See Chapter 14, Logic Inputs, for more information on using Logic
Inputs.
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Adjust Clock Seconds

Forces the clock to add or subtract seconds.

* This command simplifies the periodic synchronization of the clock without a

time reference.

» This command is usually used with the Scheduler to allow the controller to

adjust its own time.

* Don't use this command between 11:59 PM and 00:01 AM. Otherwise, the
time will be adjusted, but the day will be wrong.

» Use the Message Run-Time Variable 9816, “Seconds, CW”, or 9832
“Seconds, male voice” to check the amount of correction required.

» If you are using the Scheduler to automatically subtract seconds from the
clock, use the version of the Subtract Clock Seconds command with the
inhibit. This prevents the scheduler from executing the command more

than once.

Command Form:

Command

Form Data Digit

Add Clock Seconds

(PW) 48 4 (seconds) 01-30 seconds
*

Subtract Clock Seconds

(PW) 48 5 (seconds) 01-30 seconds

Subtract Clock Seconds, Inhibited For 2
Minutes

(PW) 48 6 (seconds) 01-30 seconds

Acknowledgment: Sends OK

Errors:
Error Meaning
?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: None

Example:

Using the Scheduler, the accuracy of the clock over long periods of time can be
improved. To know how much adjustment will be required, use the Reset
Clock Seconds command to manually synchronize the clock to a time
reference. A week later, enter the command to speak the seconds, for

example:
(PW 15 9832 *
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When entering the command, press and hold the star (*) at the end of the
command. Release the star when your time reference signals its zero mark.
This will cause the controller to speak the seconds reading on the clock at that
time.

Note the amount that the clock is off from the reference. This is the amount of
drift in the clock over a week. Take these readings each week at
approximately the same time to understand the amount of drift.

Since the adjustment commands will only adjust the clock up to 29 seconds
ahead or 30 seconds behind, you will need to set a Scheduler setpoint that
occurs when the drift is less than that. Once-a-week or once-a-month may be
appropriate depending on your situation.

To automatically adjust the seconds of the clock (subtract 7 seconds for this
example) on the first Monday of every month at 2:00 AM using the Scheduler,
create a macro (9000 for this example) and a Scheduler setpoint (00 for this
example):

(PW 20 9000 MPW 48 6 07 *
(PW 28 00 9000 99 42 02 00 *

Note that the ambient temperature that the controller is subjected to may
change the amount, and direction, of the clock drift. You may need to change
the adjustment at different times of the year.

Note: See Chapter 9, Scheduler, for more information on setting a Scheduler
setpoint.
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Chapter 9

Scheduler

The 7K Controller features a powerful Scheduler program which accepts up to
100 time/date Setpoints. Each setpoint can be programmed to execute a
macro based on the month, day-of-month, day-of-week, hour, and minute of
the real-time clock and calendar, eg. midnight, December 31st. Wildcards can
be used to program recurring setpoints, eg. 9:00 AM on the first Saturday of
each month.

The setpoints are compared to the real-time clock/calendar at the start of each
new minute. If a match is found, the setpoint’s accompanying Macro command
Is executed.

Since the real-time clock has a lithium power source, time-keeping is not
affected by loss of main power.

Leap years are automatically adjusted. The real-time clock and Scheduler are
Year-2000 compliant.
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Create a Setpoint

Loads a setpoint into the Scheduler program.

You must enter all parameters required by this command. You may force
the scheduler to ignore the month, day, hour, or minute by entering the
wildcard code, 99, for that particular parameter.

The Scheduler supports 100 setpoints numbered 00 through 99. You may
create up to 10 setpoints which execute at the same minute. If more than
one setpoint executes at the same minute, the setpoints will be executed
with the lowest numbered setpoint first, the next higher setpoint second,

and so on.

If the controller loses main power, time-keeping will continue, however,
setpoints will not be executed, since the microprocessor will be down.
Setpoints missed during the power failure will not be executed when power

returns.

Command Form:

Command Form Data Digit

Create setpoint (PW) 28 (setpoint from table below.
number, macro, (Use Day Code Table
month, day, hour, for day parameter.)
minute) *

Data Digits Explanation

00-99 setpoint number, two digits

XXXX macro, 4 digits

01-12 or 99 month, 2 digits or wildcard

01-68 or 99 day, 2 digits (see Day Code Table| page 9-3.)

00-23 or 99 hour, 2 digits or wildcard

00-59 or 99 minute, 2 digits or wildcard
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Scheduler Day Code Table

Day Code Explanation Day Code Explanation

01-31 calendar day-of-month 54 2nd Saturday of month
32 weekdays (Mon-Fri) 55 3rd Sunday of month

33 weekends (Sat-Sun) 56 3rd Monday of month

34 Sundays 57 3rd Tuesday of month

35 Mondays 58 3rd Wednesday of month
36 Tuesdays 59 3rd Thursday of month
37 Wednesdays 60 3rd Friday of month

38 Thursdays 61 3rd Saturday of month
39 Fridays 62 4th Sunday of month

40 Saturdays 63 4th Monday of month

41 1st Sunday of month 64 4th Tuesday of month

42 1st Monday of month 65 4th Wednesday of month
43 1st Tuesday of month 66 4th Thursday of month
44 1st Wednesday of month 67 4th Friday of month

45 1st Thursday of month 68 4th Saturday of month
46 1st Friday of month 69 5th Sunday of month

47 1st Saturday of month 70 5th Monday of month

48 2nd Sunday of month 71 5th Tuesday of month

49 2nd Monday of month 72 5th Wednesday of month
50 2nd Tuesday of month 73 5th Thursday of month
51 2nd Wednesday of month 74 5th Friday of month

52 2nd Thursday of month 75 5th Saturday of month
53 2nd Friday of month 99 every day (wild card)
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Acknowledgment: Sends OK

Errors:
Error Meaning
?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: No setpoints exist.

Example:
To execute macro 1234 every hour, on the hour, every day, every month, enter
the following:

(PW 28 00 1234 99 99 99 00 * (Setpoint 00)

To execute macro 1234 every day at 6:15 AM, every month, enter the
following:

(PW 28 01 1234 99 99 06 15 * (Setpoint 01)
To execute macro 1234 at 10:30 AM on the weekend (Saturday and Sunday),
every month, enter the following:

(PW 28 02 1234 99 33 10 30 * (Setpoint 02)

To execute macro 1234 at midnight every Saturday in June, enter the
following:

(PW 28 03 1234 06 40 00 00 * (Setpoint 03)

To execute macro 1234 at noon on April 15th, enter the following:
(PW 28 04 1234 04 15 12 00 * (Setpoint 04)

To execute macro 1234 at 5:00 PM (17:00) on the first Thursday of every
month, enter the following:

(PW 28 05 1234 99 45 17 00 * (Setpoint 05)

It is not necessary to fill in each setpoint starting from 00. Unprogrammed
setpoints that cause gaps in the sequence will be ignored by the Scheduler.

You can minimize the number of programmed setpoints with creative
programming. For example, you may wish to execute a macro at 10:00 PM
each day of the week except Sundays. Instead of creating six setpoints for
Monday through Saturday, create just two: one for Saturday, and one for
weekdays.
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Note: When using wildcards, be sure of their function. For example, if you
create a setpoint where Month = 01, Day = 01, Hour = 00, and Minute = 00, the
macro will execute at midnight, January 1st. If you accidentally set Month = 01,
Day = 01, Hour = 99, and Minute = 99, assuming the macro will execute at the
start of January 1st, the unexpected will happen: the macro will execute every
minute of every hour for as long as it is January 1st (that is, from 00:00 January
1st until and including 12:59 PM (23:59) January 1st).

Suggested uses for the Scheduler include:
Change the phone number dialed by a macro.

Enable and disable a feature based on time of day (weekends could be
different from weekdays).
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Delete One or More Setpoints

Deletes a single setpoint or a range of setpoints from the Scheduler
program.

To delete a single setpoint, enter just the setpoint number.

To delete a range of setpoints, enter the first and last setpoint number to be
deleted.

Enter the 2-digit setpoints 00-99. Use a leading zero, if required.

Command Form:

Command Form Data Digit
Delete One Setpoint (PW) 28 (setpoint) * 00-99, setpoint
number
Delete Range of Setpoints (PW) 28 (first 00-99, setpoint
setpoint) (last number
setpoint) *

Acknowledgment: Sends OK

Errors:
Error Meaning
?errl wrong number of digits entered
?err2 illegal digit entered

Default Condition: No setpoints exist.

Example:
To delete setpoints 4 through 26, enter the following:
(PW 28 04 26 *

To delete a single setpoint, 14, enter the following:
(PW 28 14 *
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Enable/Disable Scheduler

Allows the Scheduler to process scheduled events (setpoints).

Enter this command to control if th