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About Thi s Manual

Thi s nanual provides reference information for those responsible for
progranmi ng repeaters controlled by the RC-850 Repeater Controller
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I ntroduction - 1

Chapter 1
I nt roducti on

This chapter provides an overview of the Progranmmi ng | evel comands.

Renot e Progr anm ng

The RC-850 Repeater Controller is renmotely programmable — nany of its
characteristics can be custom zed by the repeater owner, without the
need to visit the site.

The controller has a set of sinple, high | evel commands, which instruct
it to nodify information in its non-volatile nmenory. The information in
its nenory is referred to frequently during the course of norma
operation. For exanple, ID nmessages, tiner values, and nmuch nore are
retrieved by the controller's operating systemfirmvare fromthe non-

vol atile nmenory.

Since the nenory can be reprogramed thousands of tines, and renenbers
its informati on even when power is renmoved fromthe controller, the
repeater owner has a great deal of flexibility in custonizing and
changi ng the operation of the repeater system from anywhere.

Security

Since the repeater can be reprogrammed renotely, it's obviously
necessary to provide a high degree of security against accidental or
unaut hori zed reprogranmi ng. The controller nornmally doesn't recognize

progranm ng commands — it nust be "unl ocked" with a secret custom code
to accept these conmmands. The repeater owner can change the "unl ock"
code to any of nore than 10 billion possible codes.

The controller may be instructed to ignore unlock and progranm ng
commands from certain command channels. For exanple, you may wi sh to
al | ow progranm ng commands only fromthe control receiver or fromthe
control receiver and the phone.

Conmand Channel s

Touch-Tone Programr ng commands may be entered from any of the
repeater's command channels, including the main repeater receiver, the
link / renote base receivers, the tel ephone line, the control receiver
and the local nicrophone. Wth the Conputer Interface option, Touch-
Tone conmands may al so be entered through the auxiliary Touch-Tone
decoder, and serial ASCII comands may be entered through serial /0
ports 1 and 2.

Command entry through the repeater receiver, the link receivers, the
phone line, the auxiliary decoder, and the serial ports may be inhibited
by the repeater owner to enhance security. Command entry through the
repeater receiver may also require sub-audible tone (PL) to guard
conmand access.
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| nt roduction -

Response Messages

The controller may respond to each Progranmi ng command with a uni que
response nessage, verifying that you' ve entered the command you
intended. (The controller will respond with the unique nessages, a
"generic" nessage, or no response based on the Control QOperator |evel
sel ected "Conmand Acknow edgenent Mode".) The response is provided to
one of several channels dependi ng on the command i nput channel

Command Channel ---->Response Channel
Repeat er receiver Repeater transmtter
Link / Renpte receivers Repeater / link / renpte transnmitters

Control receiver Repeater transnitter

Tel ephone Tel ephone

Local m crophone Repeater transmtter

Auxi l i ary decoder Repeater transmtter

ASCI| serial port 1 or 2 ASCI| serial port 1 or 2

Command Entry From the Tel ephone

When entering commands over the air, the controller knows you're done
entering tones when it sees your carrier drop. It then evaluates the
Touch-Tone command you've sent. Wen controlling over the phone,

1

there's no "carrier" to drop. It therefore is necessary to ternmnate a

Touch-Tone command with the # key, which serves as an "Enter" key. When

the controller sees the #, it evaluates and acts on the conmand you' ve
ent er ed.

For exanmple, if the Programm ng conmand is *1101, it should be entered
over the tel ephone as "*1101#".

Command Entry Fromthe Serial Ports

Programm ng comands may be sent in serial ASCII format to Serial Port
or 2 on the Conputer Interface option. ASC| conmand strings may be
sent, simlar to Touch-Tone commands, but term nated with <CR><LF>
(carriage-return, line-feed).
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Unl ocki ng and Locking the Controller - 2

Chapter 2
Unl ocki ng and Locking the Controller

The controller nornmally operates in the "l ocked" node, where Programm ng
commands are not accepted. |In order to access the Progranmm ng conmands
to nake changes to the nessages, tiners, command codes, etc., the
controll er nmust be "unl ocked"

Unl ocking the Controller

The "unl ock code" is programmed by the repeater owner, and can contain
any keys except # or D. Two unlock codes may be stored in the
controller's nmenory. The repeater owner may change between the two

unl ock codes renotely if it should beconme necessary for security
reasons. |If it beconmes further necessary to actually change the unl ock
codes, they nay be changed at the site as described bel ow

The controller is unlocked by entering the ten-digit unlock code, as a
Touch-Tone sequence through any of the avail abl e Touch-Tone comrand
channels - it responds with "UL" if the conmand was entered
successfully. The controller may al so be unl ocked through serial port 1
or 2, by sending the unlock code as a serial ASCI| sequence.

While the controller is unlocked, the "UL" pronpt indicates that it is
waiting for valid Programm ng conmands. Each entry of a valid comand
extends the unlock timer for 60 seconds. |If the tiner tines out, the
controller locks itself back up

While the controller is unlocked, it is expecting Progranm ng conmands.
However, it will accept ordinary Control Qo and User |evel commands
whi |l e unl ocked, by preceding themwi th "**",

Locking the Controller
The controller is normally | ocked back up after a series of Programm ng
commands with the # key (## over the phone).

Programm ng the Unl ock Code

The repeater owner may programtwo of his favorite ten-digit sequences
as the controller's unlock codes. Sinply flip DIP switch 8 "ON', and
DIP switch 7 "OFF", and enter the desired primary ten-digit unl ock code
as Touch-Tone over any of the command channels. The controller wites
the code into its non-volatile menory and responds by saying "UL PGV
DIP switch 7 nay be turned "ON', and the procedure repeated for the
secondary unlock code. DIP switch 8 should then be turned "OFF", and
the controller may then be unl ocked by entering the primary ten-digit
unl ock code (followed by # over the phone). |If it should becone
necessary, the secondary unlock code may be selected renotely, with the
"Secondary Unl ock Code" programing command (see " Conmand Codes").
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Unl ocki ng and Locking the Controller - 2

The ten-digit code should not contain # or DO Nor should it begin with
the Pad Test or Autopatch user command prefixes, to avoid conficts with
t hem

Be sure to turn off DIP switch 8 after entering the desired unl ock
codes. The position of DIP switch 7 doesn't matter.

The controller should be unl ocked only to enter Progranm ng comrands.
Control Qperator and User |evel commands do not require unlocking the
controller. However, while unlocked, Control Operator and User |evel
commands may be activated by proceeding themwith **,
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Chapter 3
The Message Editor

Messages are information and signalling provided by the controller to
the users, Control Ops, and repeater owner. They nay be generated in
synt hesi zed speech, Mrse code, and a variety of other formats. Many of
the nmessages are renotely programmable, including ID s, tail nessages,
Enmer gency Aut odi al responses, tel ephone answer and hangup nessages,

al arm messages, and nmany nore. The ability to renotely programthese
nmessages, and the intelligence of the controller to construct "run tine
vari abl e" nmessage strings, are sonme of the keys to the power of the
controller. They contribute to the evolution of the repeater into an

i nformati on center

The nmessage editor is an interactive utility which allows the repeater
owner to select a nessage, and then string together the speech

vocabul ary, Mrse code, or other format signalling that will conprise
t he nessage.

The types of signalling which may be nixed within any progranmmabl e
nmessages i ncl ude:

e Synthesi zed speech (approxi nately 300 word internal vocabul ary)

e Moxrse code (all letters, nunbers, and punctuation)

e Digital Voice Recorder tracks (for renotely recordabl e audi o,
with ACC s DVR)

e DTMF (Touch-Tone) sequences

e Paging tones (two-tone sequential, 5/6 tone sequential, CTCSS,
HSC di splay, GSC digital)

e External strobed devices (such as cartridge tape playback units)

The controller can automatically construct, as run-tinme variable
synt hesi zed speech strings, the follow ng:

e Time of day, anipm and date

e "Morni ng/ af t ernoon/ eveni ng"

e Analog telenetry and weat her instrunentation readi ngs, plus
stored m n/ max readi ngs

e Repeater systemtelenetry, such as nunber of nessages in the
mai | box, period repeater has been active, nunber of
aut opat ches, period repeater has been timed out, etc.

Sel ecting the Message

The controller nust be unlocked to use the nessage editor. The nessage
to be edited is selected with one of the commands shown on the foll ow ng
pages. Once you' ve selected the nmessage, you're "in the editor".

Progranm ng Reference - 10



The Message Editor - 3

Messages may start out either as Mdirse code or synthesized speech. [The
foll owi ng chapter describes how to change type within a nessage.] Using
the cormand *10... starts the nessage out as Mirse code, while *11...
starts it out as synthesized speech. The controller responds to the
command with a uni que response to confirmthat you' ve chosen the nessage
you intended (if the Control Op |evel "Unique Response Message" conmand
acknowl edgenment node is sel ected).

Once the nessage has been selected and you're in the editor, a new set
of commands, along with vocabul ary codes, are used to actually build the
message. Conmmands provide the ability to review what you' ve entered,
backspace, start over, store the nessage in the controller's non-

vol atile nmenory, or get out of the editor.

While you' re editing the nmessage, it's stored in the controller's
tenporary nmenory. The previously stored nessage isn't affected, until
you wite the newy edited nessage fromthe tenporary to the non-

vol atile nmenory.

Vocabul ary

Codes for Morse code and speech letters and nunbers are based on their
position on a tel ephone keypad. The first digit of the code indicates
what button the letter appears on, and the second digit indicates
whether it's the first, second, or third letter on the key. The letters
Q and Z are represented by 70 and 90. Nunbers are represented by 00
through 09. This logical |ayout nakes it easy to enter letters and
nunbers w t hout having to | ook up codes.

The additional synthesized speech vocabul ary and Mdrse code punctuation
characters are assignhed two- and four-digit codes as shown in the tables
bel ow.

After each transmission, or after the # termnator is entered fromthe
phone, the controller reads back the portion of the nmessage entered
during that transmi ssion. Message construction can then conti nue.
Cenerally it's best to enter a few characters at a tinme, so you can
catch errors as you nake them

Conmmands
Several conmands control the Message Editor's operation.

Read Back Message - At any tinme while editing a nessage, you can read
back what's been entered so far with *2 (*2# over the phone). Wth | ong
nmessages, it's always a good idea to enter a few characters at a tine
and occasionally read back the entire nmessage to verify that you've
entered what you intended.

Del ete Last Character - If you make a mistake in entering a word or
character, the last character entered can be deleted (i.e., backspace or
rubout) with *1 (*1# over the phone). The deleted character is read
back for confirmation. One character at a tinme can be del et ed.
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Del ete Message - If you' ve made several errors, or have changed your

m nd about what you want the nessage to say, you can del ete everything
you have | oaded into the editor for the selected nessage, with *3 (*3#
over the phone). The del ete nessage command | ets you start over for
t he sel ected nessage.

Change Message Type - Wiile editing a nessage, these commands specify
the characters that follow are to be another one of the signalling types
supported by the controller. The commands are described in the next
chapter, "Advanced Message Editing".

Store Message in Menory - When you' ve conpleted editing the nmessage and
it's correct, it may then be transferred fromthe tenporary nmenory
(buffer) to the controller's non-volatile nenory by entering a *0 (*0#
over the phone). There will be a brief delay as the E2PROM i s
progranmed, then the controller will announce "Wite, UL", indicating a
successful wite operation, and that it is ready for either the next
Programm ng | evel command or the Lock comrand.

Abort Message Editor - At any tinme while editing a nessage, you can
abort the operation without storing the nmessage with *4 (*4# over the
phone), and return to a "UL" pronpt, ready to enter either the next
Programm ng | evel command or the Lock comrand.

These commands apply only to the nessage editor — not to any other
Programm ng commands. For exanple, *0 is not used with other
Programm ng commands — only to wite edited nessages into the
controller's non-volatile nenory.

If the controller responds to the Store Message in Menory conmand with
"E R', a hardware error has occurred. Refer to the Hardware Reference
Manual , "Troubl eshooting", for suggestions.

An enpty nessage can be witten by selecting the nmessage (*11..), then
storing nessage in nmenory (*0), without entering any characters.

Message Size

Each progranmabl e message nay consi st of a naxi num nunber of characters
shown below with its nmessage sel ect command. Exceeding the allowabl e
nmessage size causes the controller to respond with "Overflow'. The
overfl owed characters are thrown away, and you may backspace (del ete

| ast character) or start over (delete nessage) to try again.

Synt hesi zed speech words beginning with *9 take up 2 character slots
each.

Message types ot her than speech are pernmitted a maxi mum size of one | ess
than shown. For exanple, the Initial IDs allow 22 characters as speech
nmessages. |f they are selected as Mdirse code, only 21 characters are
avai |l abl e.
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Change Message Type commands al so take up character spaces as well, as
defined in the next chapter. For exanple, changing from speech to Mrse
code in the niddl e of a nessage uses up one character slot for the
change.

Message Editor Conmands

Read Back Message *2 (to read back what you've entered so far)

Del ete Last Character *1 (to delete a mstaken character)

Del et e Message *3 (to delete the entire nessage to start
over)

Store Message in Menory *0 (after conpleted editing a nessage)

Abort Message Editor *4 (to return to "UL" level without storing

the nmessage in nenory)

Message G oups
Message sel ection commands are grouped in the foll ow ng pages as:

Special Patch Utilities
Tai |l Messages

Ti meout Messages

Touch- Tone Cover Tone
User Call Signs

User Function Responses

e Alarm

e Courtesy Tone

e Control Op Command Response

e Denmp / Bulletin Board / Pad Test
 Energency Autodi al er Responses
« ID

e Macros

e Mai | box

* Pager Pronpt

e Patch

* Renpte Base / Link

e Schedul er
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Al ar m Messages

Al arm Messages Morse Speech Response # Chars
Al arm #1 *1078 *1178 "ALL1" 10
Al arm #2 *1079 *1179 "AL2" 10
Al arm #3 *10106 *11106 " AL3" 5

Al arm #4 *10107 *11107 " AL4" 5
Pur pose

The Al arm nessages are generated periodically when the alarns are
triggered.

Remar ks
The alarnms may activate the transmitter and announce the al arm nessages
def i ned above.

Exanpl es
"Power anp's over tenperature"
"Intruder, (laser), intruder"

See Al so
Operati on Manual — "Al arns”
Courtesy Tone Messages

Courtesy Tone #1 *1041 *1141 "CT1" 4
Courtesy Tone #2 *1042 *1142 "Ccr2" 4
Courtesy Tone #3 *1043 *1143 "CT3" 4
Courtesy Tone #4 *1044 *1144 " CT4" 4
Courtesy Tone #5 *1045 *1145 " CT5" 4
Courtesy Tone #6 *1046 *1146 " CTe" 4
Courtesy Tone #7 *1047 *1147 "CT7" 4
Courtesy Tone #8 *1048 *1148 " CT8" 4
Courtesy Tone #9 *10109 *11109 " CT9" 4
Courtesy Tone #10 *10110 *11110 "CT ten" 4
Courtesy Tone #11 *10111 *11111 "CT el even" 4
Courtesy Tone #12 *10112 *11112 "CT twel ve" 4
Courtesy Tone #13 *10113 *11113 "CT thirteen" 4

Pur pose
The Courtesy Tone Messages nmay be Mdrse code characters, synthesized
speech vocabul ary such as sound effects, DVR tracks, etc.

Remar ks

Courtesy Tones are generated at the end of each user transm ssion. The
tone indicates that the tinmeout timer has been reset and that the next
user may transmt. The one of twelve tone sets selected by the
controller may al so convey information, or telenmetry, to users.

Courtesy Tone 13, generated in addition to one of twelve, indicates a
link or renpte base in the transnmt enabl ed node. Courtesy Tones nay be
sine wave tone sets defined using the Courtesy Tone Paraneter
Programm ng commands, or may be nessages defined above.
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Courtesy Tones defined as nmessages override any sine wave tone sets
defined for that particular courtesy tone. To restore sine wave tone
sets, load an enpty nessage into that set using the conmands above

(sel ect the nessage, enter "*0" without entering any characters). Delay
to the courtesy tone, and hang tinme, are always defined using the sine
wave tone set commands (see Chapter 6 — "Courtesy Tone Paraneters").

Exanpl es

"N' (for use during net)

"DC" (for use during battery backup operation)
"tic-toc" (for general use)

See Al so
Progranm ng Reference Manual — "Courtesy Tone Paraneters"”
Operati on Manual — "Courtesy Tones"

Control Operator Command Response Message
Ceneric Conmand Response *1060 *1160 " COPR" 6

Pur pose

When the Control Op Command Acknow edgenment Mbde is sel ected as Generic
Response, the Control QOperator Ceneric Response nmessage i s generated by
the controller when it acknow edges Control Op |evel comands.

Exanpl es

"dit-dit (Morse code "I")" "R' "C'

See Al so

Control Qperator's Reference Manual — "Control Qperator Utilities"
Deno / Bulletin Board Messages

Deno Tag *1067 *1167 " DEMO' 18

Bull etin Board #1 *10101 *11101 "BL" 24

Bul l etin Board #2 *10102 *11102 "B2" 24

Bul l etin Board #3 *10103 *11103 " B3" 24

Bull etin Board #4 *10104 *11104 "B4" 24

Bul l etin Board #5 *10105 *11105 " B5" 24

Pad Test Responses *10120 *11120 " PAD' 16

Pur pose

The Deno Tag nessage follows the selected stored call sign using the
Deno User command. The Bulletin Board nessages are available to users
as a neans of posting information. The pad test responses determ ne the
pad test readback for each of the 16 keys.

Remar ks
The call sign Deno command al l ows users to nake the repeater say their
call. Their call signis stored primarily for use with the mail box and

the reverse patch
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The Bulletin Board is an additional mail box-Iike capability which allows
the repeater owner to | eave nessages of general interest to the systenis
users. Information about the repeater, neeting notices, and general
QST's may be left in the Bulletin Board.

The Pad Test Response nessage shoul d consist of a 16 character nessage
consi sting of the desired responses for keys 1, 2, 3, 4, 5, 6, 7, 8, 9,
* 0, #, A, B, C and D respectively. Each character nust be a single

slot character, i.e. no *9 words nay be used.
Exanpl es
Denpb Tag nessage — "from WABAXX, Repeater", therefore, Deno conmand

results in "WB6KHP, from WAGBAXX, Repeater"
Bul l etin Board nessage — "Contact AXX for infornmation on the repeater”

Pad Test Responses — "123456789 sierra O papa al pha bravo charlie delta"

See Al so
Operati on Manual — "Denbp Messages, Bulltetin Board, and the Mil box"
Emer gency Aut odi al er Response Messages

Mor se Speech Response # Chars

Enmer gency Autodial #0 *1050 *1150 " ADEO" 6

Enmer gency Autodial #1 *1051 *1151 " ADE1" 6

Enmer gency Autodial #2 *1052 *1152 " ADE2" 6

Emer gency Autodial #3 *1053 *1153 " ADE3" 6

Enmer gency Autodial #4 *1054 *1154 " ADE4" 6

Emer gency Autodial #5 *1055 *1155 " ADE5" 6

Enmer gency Autodial #6 *1056 *1156 " ADE6G" 6

Emer gency Autodial #7 *1057 *1157 " ADE7" 6

Emer gency Autodial #8 *1058 *1158 " ADE8" 6

Enmer gency Autodial #9 *1059 *1159 " ADE9" 6

Pur pose

The Energency Autodi al er Response nessages are generated in response to
user commands which activate the Energency Autodial er.

Remar ks

These nessages would typically be loaded with the nanes or abbreviations
of the energency services accessible fromthe Emergency Autodial er
Exanpl es

"SJ police" "Fire" "QOperator" "9 1 1"

See Al so
Operati on Manual — "Tel ephone | nterconnect”
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| D Messages
Mor se Speech Response # Chars

Initial 1D #1 *1001 *1101 "1 D1" 22
Initial 1D #2 *1008 *1108 "11D2" 22
Initial 1D #3 *1009 *1109 "11D3" 22
Forced CWID *1002 --- "FID 14
Anxi ous | D *1003 *1103 "Al D' 14
Pending I D #1 *1004 *1104 "PI D1" 26
Pendi ng I D #2 *1005 *1105 " PI D2" 26
Pendi ng I D #3(0, 1) *1006 *1106 " Pl D3A" 26
Pendi ng | D #3(2, 3) *1074 *1174 " Pl D3B" 26
Pendi ng | D #3(4,5) *1075 *1175 " Pl D3C' 26
Pendi ng | D #3(6, 7) *1076 *1176 " Pl D3D" 26
Pendi ng | D #3(8,9) *1077 *1177 " Pl D3E" 26
Special ID *1007 *1107 " SPI D 50
Periodic QST ID *1000 *1100 " QT 14
Touch- Tone Access Down | D *1010 *1110 "TTI D 6
Aux. Transmitter Pager |D *10100 *11100 "PA D' 4
Aux. Transmitter Phone ID *10108 *11108 "PH D 4
Pur pose

These nessages are the repeater's |ID announcenents, generated
automatically by the controller to conply with I D requirenents.

Remar ks
All 1D s should have valid call sign ID nessages. See the Qperation
Manual , "ldentification", for details on how the controller perforns the

I D function.

Initial IDs 1, 2, and 3 are generated randomy by the controller when
an Initial IDis required.

The Forced CWID should be programmed in Morse code — not speech, since
it will be generated while a user is talking.

Pending ID s #3(A-E) are selected when a Pending ID 3 is required, based
on the current Macro Set selected manually or by the Schedul er.

As al ways, each nessage, when generated in speech, may hold the nunber
of characters shown. Mrse code nessages nay hol d one | ess than shown.

See Al so

Operation Manual — "ldentification"

Control Qperator's Reference Manual — "ID Sel ection and Previ ew'
Exanpl es

Initial ID - "Wlcone to WAGAXX, Repeater."

Anxious | D — "WABAXX Repeater"

Forced CWID — "WABAXX/ R

Pending ID — "From ei ght-teen hundred feet, this is WABAXX Repeater."
Touch-Tone Access Down |ID — "Seventy three, from WAGAXX Repeater."
QST ID - "This is WABAXX Repeater, open system PL 100 Hz."
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The Periodic QST I D should be used only when a Control Qperator is on
duty at a local or renpte control point. Autonatic control of bulletin
transni ssions is not authorized on repeater output frequencies by Part
97. Use of the Periodic QST ID to "nmake your presence known" on a
frequency, when you have reason to believe that it may cause
interference to co-channel users, is an invitation for a citation from
t he FCC.

Macr os
Mor se Speech Response # Chars
Macro 1 *10141 *11141 " ML" 10
Macro 2 *10142 *11142 % 10
Macro 3 *10143 *11143 " MB" 6
Macro 4 *10144 *11144 "V 6
Pur pose

The macro nmessages may be included in other progranmmbl e nessages to
make the nost efficient use of the storage space avail abl e.

Remar ks

Macros are useful for storing the repeater's call sign, so that it only
need be stored once in the controller's nenory. Various ID s can
include the "I D' macro, which is expanded out to the full call sign.
Macros are al so useful whenever there isn't sufficient space to store a
particul ar nmessage.

Exanpl e
Macro 1 can be |oaded with the repeater call sign in synthesized speech
"WABAXX, repeater"”. The various speech |ID nessages can be edited using

the Macro 1 in place of the conplete call sign

See Al so

Progranmm ng Reference Manual - "Advanced Message Editing (Message
Macr os) "

Mai | box Messages
Morse Speech Response # Chars

Mai | box Message #0 *1090 *1190 " VBMD" 6

Mai | box Message #1 *1091 *1191 " MBML" 10

Mai | box Message #2 *1092 *1192 " vBMR" 10

Mai | box Message #3 *1093 *1193 " VBVB" 10

Mai | box Message #4 *1094 *1194 " MBWVA" 18

Mai | box Message #5 *1095 *1195 " MBVB" 18

Mai | box Message #6 *1096 *1196 " VBVB" 18

Mai | box Message #7 *1097 *1197 " MBMZ" 18

Mai | box Message #8 *1098 *1198 " vBMVB" 18

Mai | box Message #9 *1099 *1199 " VBWVD" 50

Mai | Present Message *1073 *1173 " MAIL" 5
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Pur pose

The Mail box nmessages are the canned "notes" which nmay be |left by one
user for another. The Miil Present nessage nay be included in any of
t he programmabl e nmessages as a run-tine variable as an indication to
users of mmil present.

Remar ks

The Mail Present nmessage is an indication to users that nail is in the
mai | box and that they might want to check to see if there is any for

t hem

The Mail Present run-tinme variable string might typically be included in
Initial IDs, Pending IDs, and Tail Messages. [Run tine variables are
di scussed in detail in the next chapter.] |If there is mail present, the
Mai | Present Message is announced. |If there is no nail, nothing is
announced as a result of the Mail Present run-tine variable included in
t he nessage.

Exanpl es
Mai | box nmessages — "Phone hone" "Call nme on PIY repeater” "Call ne
at..." "The repeater will be down for service tonorrow from2 p.m to 5

p.m Call AXX for information."

Mai | present nessage — "(pause) (pause) Check for messages"”

It could be included in a Tail Message as "Good

(rmorni ng/ af t ernoon/ evening) (Mail Present run tinme variable)". If mail
were present (in the norning), the Tail Message woul d say "Good norning,
check for nessages". |If there were no mail, it would sinply say "Good
nor ni ng".

See Al so

Operati on Manual — "Denp Messages, Bulletin Board, and the Muil box"

Pager Pronpt

Mor se Speech  Response # Chars
*10152 *11152 " PPRO' 10

Pur pose

The Pager Pronpt nmessage is generated by the controller during a tone
and voice page to allow time for the pager squelch to open and to cue
t he person when to begi n speaking.

Remar ks
The duration of the nessage should be |Iong enough to allow the user's
pager to stop beepi ng and open squel ch

Exanpl e
"Ready, set, ... go!"
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Pat ch Messages

Morse  Speech Response # Chars
Aut opatch Activate *1020 *1120 "AP up" 6
User Autodial Activate *1029 *1129 "ADU up" 6
Ant i di al *1072 *1172 "ANT I" 10
Pat ch Cover Tone *1018 *1118 "PCT" 6
Pat ch Ti meout WArni ng *1017 *1117 "P tine out alert" 6
Phone Answer *1065 *1165 "P HA N’ 18
Phone Hangup *1066 *1166 "HA NG 10
Reverse Patch Call-For *10151 *11151 "RPC 4

Pur pose
These nessages are generated at various tinmes related to patch
operati on.

Remar ks
The Autopatch and User Loadabl e Autodi al er Activate nessages are
announced when a user brings up the patch in one of these nobdes.

The Antidial nessage is generated when a user brings up the Autopatch
wi th a phone nunber trapped out by the antidialer.

The Patch Cover Tone is generated in place of the nobile's audi o when
the cover tone is active during a patch

The Patch Ti meout Warni ng nessage tells the user that the patch is about
to tine out. The user can conplete the call or extend the tinmer

The Phone Answer nessage is generated by the controller when answering
an incom ng phone call; that is, when sonmeone calls the repeater on the
phone.

The Phone Hangup nmessage is generated when the the controller hangs up
t he phone.

The Reverse Patch "call-for" nmessage is generated before the call-sign
during directed reverse patches.

Exanpl es

Aut opatch Activate — "Auto patch”

User Loadabl e Autodi aler Activate — "Auto dial"

Antidial — "Contact control operator”

Pat ch Cover Tone — "Beep-beep" [Mrse code I]

Phone Answer — "Good (norning/afternoon/evening), this is WABAXX

Repeater, control."

Phone Hangup — "Call conplete at (tine) (am pm) on (date)"

Reverse Patch "Call-For" — "Call for"
See Al so
Operati on Manual — "Tel ephone | nterconnect”
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Renote Base / Link Messages

Mor se Speech Response # Chars

Renpt e Base #1 Nane *1063 *1163 "L1"
Renpt e Base #2 Nane *1064 *1164 "L2"
Renot e Base #3 Name *10115 *11115 "L3"
Renot e Base #4 Name *10114 *11114 "L4"

Renot e Base #1 Freq. Prefix *1061 *1161 "Renote 1 P"
Renot e Base #2 Freq. Prefix *1062 *1162 "Renote 2 P"
Renmot e Base #1 Mem Name *10121 *11121 "LINL"
Renpt e Base #1 Mem Nane *10122 *11122 "L1N2"
Renpt e Base #1 Mem Nane *10123 *11123 "L1N3"
Renmot e Base #1 Mem Name *10124 *11124 "L1N4"
Renmot e Base #1 Mem Name *10125 *11125 "LI1N5"
Renpt e Base #1 Mem Nane *10126 *11126 "L1N6"
Renmot e Base #1 Mem Name *10127 *11127 "LI1IN7"
Renot e Base #2 Mem Name *10131 *11131 "L2N1"
Renpt e Base #2 Mem Nane *10132 *11132 "L2N2"
Renpt e Base #2 Mem Nane *10133 *11133 "L2N3"
Renpt e Base #2 Mem Nane *10134 *11134 "L2N4"
Renpt e Base #2 Mem Nane *10135 *11135 "L2N5"
Renpt e Base #2 Mem Nane *10136 *11136 "L2N6"
Renpt e Base #2 Mem Nane *10137 *11137 "L2N7"

(NN NN NeooNerNe)No) o) NerNerNeorlorNerNerRN - g s o) o))
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Pur pose
These nessages relate to operation of the Renote Bases and Links.

Remar ks
The renote base nanes allow the user to verify he's entered the intended
commands, and lets listeners understand what they're listening to.

The frequency prefixes allow frequency readback to announce the conplete
frequency, by preceding the Mz digit to the hundreds and tens Mz
i nformati on.

The nmenory nanes replace frequency readback for a nore meani ngf ul
response when sel ecting frequency nenories. These require 8K E2PROM f or
st or age.

When all BCD frequency digits are set to zero, the controller always
responds with the name in place of frequency readback. |If a renpte is a
singl e channel transceiver, set the frequency to its actual frequency
for meani ngful readback, or to all zeros so the controller reads back
its nane in place of frequency.

Exanpl es

Renot e Base Nanmes — "Two neter™ "UHF" "23 centi neter”

Frequency Prefix — "One four -ty" "Four four -ty" "Twelve nine -ty"
See Al so

Operati on Manual — "Renote Bases"
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Schedul er

Mor se Speech Response # Chars
Changeover Announcenent *10140 *11140 "Change over" 5
Event 1 Message *10146 *11146 "E1" 12
Event 2 Message *10147 *11147 " E2" 12
Event 3 Message *10148 *11148 "E3" 12
Event 4 Message *10149 *11149 "E4" 12
Event 5 Message *10150 *11150 " E5" 12
Pur pose

These nessages are generated at schedul er changeovers and events.

Remar ks
The Changeover Announcenent is generated at a changeover when a new
Macro Set is |oaded by the scheduler. |If the repeater transmtter is on

the air, the announcenent is nmade; if the transmitter is off the air, it
isn't. Event nessages are generated by the controller at schedul ed
event tines.

Exanpl es
Changeover Announcenent — "Autonatic control operator change over"
Event Message — "Net in two ninutes”
See Al so
Operati on Manual — "The Schedul er”
Special Patch Utilities
(Speech) Response # Chars
Phone Nunber Leading "1" Override *1168 "LD over" 6
Phone Number Macro "A" *11128 " MA" 6
Phone Number Macro "B" *11129 " MB" 6
Phone Number Macro "C *11130 " MC 6
Local Area Code *1169 "Area code L" 3
Adj acent Area Code *1170 "Area code J" 3
Perm tted Area Code #1 *11117 "Area code P1" 3
Perm tted Area Code #2 *11118 "Area code P2" 3
Perm tted Area Code #3 *11119 "Area code P3" 3
Primary Patch Dialing Prefix *1171 " PPRE" 8
Secondary Patch Dialing Prefix *11138 " SPRE" 6
Tertiary Patch Dialing Prefix *11139 " TPRE" 6
Pur pose

The above information relates to patch operation. The information is
stored using the nessage editor.

Remar ks

The "override" and nacro digit strings replace the first digit of any
Aut opat ch or autodial phone nunber when its first digit is 1, A B, or
C. They allow macro-1i ke expansi on of area codes or other special
sequences without requiring the full amount of storage in each autodial
| ocati on.
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The |l ocal and adjacent area codes cross reference to the stored exchange
tabl es, which allow design of a customcalling area.

The pernmitted area codes are additional area codes in which al
exchanges are considered to be local, or pernitted.

The Patch Dialing Prefixes precede Autopatch and autodial er calls placed
by the controller, based on the Autopatch access code, or prefix stored
with the autodial nunber.

See Al so
Operati on Manual — "Tel ephone | nterconnect”

Exanpl es

An unusual phone conpany requires long distance calls to be placed with
a leading "1121" instead of the normal |leading 1. The Phone Nunber
Leading 1 Override Message may be | oaded with "1121". Long di stance
calls can then be placed through the controller with the standard
leading 1 — the controller expands it out to the required 1121

Many of our autodial nunbers are 11 digit nunbers, beginning with 1-415
and 1-602. We can | oad the Phone Nunmber Macro A and B Messages with
"1415" and "1602" respectively. W can now use eight digit autodial
slots for these phone nunbers by replacing the stored 1 and area code
with A or B.

Qur |l ocal area code is 408, and our adjacent area code is 415. W can
| oad these into the Local and Adjacent Area Code nmessages, so that when
Aut opatch calls are placed, the controller checks the appropriate
exchange tables to determine if the call is |ong distance.

Fromthe repeater's location, all calls to area code 714 are toll-free,
even though they require a leading 1. W can load "714" into Permtted
Area Code #1, #2, or #3.

Qur controller is connected to a PBX extension. Al local calls should
be preceded by "9 (pause)", while "7 (pause)" accesses atie line to a
nearby city. W can load the Primary Patch Dialing Prefix nessage with
"9 (pause)", the Secondary with "7 (pause)", and the Tertiary Prefix as
enpty. The three Autopatch prefixes then autonatically access the |oca
line, the tie line, or the PBX directly.
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Tai |l Messages

Mor se Speech Response # Chars

Tail Message #1 *1011 *1111 "TML"
Tai |l Message #2 *1012 *1112 "TMR"
Tai |l Message #3 *1013 *1113 "TMB"

Tail Message #4(0) *1014 *1114 " TMAO"
Tail Message #4(1) *1081 *1181 "TMAL"
Tail Message #4(2) *1082 *1182 "TMA2"
Tail Message #4(3) *1083 *1183 "TMA3"
Tail Message #4(4) *1084 *1184 "TMA4"
Tail Message #4(5) *1085 *1185 " TMA5"
Tail Message #4(6) *1086 *1186 "TMAG"
Tai |l Message #4(7) *1087 *1187 "TMAT"
Tail Message #4(8) *1088 *1188 "TMAB"
Tail Message #4(9) *1089 *1189 "TMA9"

[eclieclieeliociociocNeoNoo oo o) NepN ool

Pur pose
These are nessages which nmay be selected to be announced periodically at
the end of the repeater's hang tine.

Remar ks

When Tail Message #4 is selected, the controller generates TM4(0)

t hrough TM4(9) based on the Macro Set currently selected manually or by
t he schedul er.

See Al so
Operation Manual — "Tail Messages"
Control Qperator's Reference Manual — "Tail Messages"
Exanpl es
"Net tonight at 8" "Wather alert!"™ "(time), (nmail present)"
Ti meout Messages

Morse  Speech Response # Chars
Repeat er Ti neout *1015 *1115 "Repeater tineout" 6
Repeater Tineout Clear *1016 *1116 "Repeat er tineout cancel" 10
Patch Ti meout Warning *1017 *1117 "Patch tinmeout alert” 6
Pur pose

These nmessages announce tined out conditions of the repeater and the
pat ch.

Remar ks

The Repeater Tinmeout announcenent warns listeners that the user has
timed out the machine. The Tineout C ear nmessage announces that it is
agai n avail abl e.

The Patch Ti meout Warni ng nessage indicates to the patch user that he
has 30 seconds before the patch tinmes out. He may extend the patch
timer if desired.
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Exanpl es
Repeat er Ti neout — "Repeater tinme out - please wait"
Ti meout Clear — "Tinme out cancel, (gun) (gun)"

Patch Ti meout Warning — "Thir -ty seconds left"

Touch- Tone Cover Tone

Mor se Speech Response # Chars
*1019 *1119 TTCT 4

Pur pose
This nessage is generated over the user's nuted Touch- Tone comands.

Exanpl es
"dit" [Morse code E], "tic-toc"

User Call Signs

Speech Response # Chars
Call Sign *12XX "Cal I 6
(xx = 00-99)

Pur pose
These nessages are the call signs of the repeater's users.

Remar ks

Call sign nessages are used for the Directed Reverse Patch, the Mil box,
and for individual user access code cross-reference. The call sign
nmessages shoul d be synthesi zed speech

Slots 78 and 79 are special. The unanswered reverse patch nail box
nmessage is left for the user, fromslot 79. Uncleared al arm nessages
are left for slot 78, fromslot 79. Slot 79 should therefore be | oaded
with a nmessage such as "The Repeater", or "The systeni, while 78 should
be | oaded with a nessage such as "Control Operators”

Call sign slots 80-99 are available only with the 8K byte E2PROM

Exanpl es
"WABAXX", "N6HW.", "WB6 kilo hotel papa", "The repeater systent
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User Function Response Messages

Morse  Speech Response # Chars

User Function 1 High *1021 *1121 "UF 1 high" 6
User Function 1 Low *1031 *1131 "UF 1 | ow' 6
User Function 2 High *1022 *1122 "UF 2 high" 6
User Function 2 Low *1032 *1132 "UF 2 | ow' 6
User Function 3 High *1023 *1123 "UF 3 high" 6
User Function 3 Low *1033 *1133 "UF 3 | ow' 6
User Function 4 High *1024 *1124 "UF 4 high" 6
User Function 4 Low *1034 *1134 "UF 4 | ow' 6
User Function 5 High *1025 *1125 "UF 5 high" 6
User Function 5 Low *1035 *1135 "UF 5 | ow' 6
User Function 6 High *1026 *1126 "UF 6 high" 6
User Function 6 Low *1036 *1136 "UF 6 | ow' 6
User Function 7 High *1027 *1127 "UF 7 high" 6
User Function 7 Low *1037 *1137 "UF 7 | ow' 6
User Function 8 High *1028 *1128 "UF 8 high" 6
User Function 8 Low *1038 *1138 "UF 8 | ow' 6
User Function Byte 1 Nane *1030 *1130 "UFB1" 6
User Function Byte 2 Nane *1039 *1139 "UFB2" 6

Pur pose

The User Function response nmessages indicate the state of the UF renpote
control logic outputs, with infornmati on about what the output states
mean in your system

Remar ks

The UF outputs can be conmanded high or low, and they nay be
interrogated. The response is a high or |ow beep, plus the nessage
def i ned above.

The response to User Functions 9-32 is a high or |ow beep, followed by

t he output nunber. UF 9-32 don't have response nessages as do UF 1-8.
When controlled as groups, UF Byte 1 (outputs 17-24) and Byte 2 (outputs
25-32) respond with the programuabl e nane and the val ue 0-255.

Exanpl es
"Two neter high power", "North west down", "B E A M
See Al so
Operati on Manual — "General Purpose Renpte Control"

Progranm ng Reference - 26



Advanced Message Editing - 4

Chapter 4
Advanced Message Editing

This chapter describes advanced nessage editor capabilities. You may
want to skip this chapter until you becone fanmiliar with the
controller's operation in general

Pr ogrammabl e nessages may consist of a mixture of stored vocabul ary
synt hesi zed speech, run-time variabl e speech strings, Mrse code,
Digital Voice Recorder tracks, paging tones, etc. This chapter
descri bes editing nessages which consist of other than sinply

synt hesi zed speech vocabul ary or Mrse code characters.

The topics covered incl ude:

Run Ti ne Variabl e Speech Strings
Message Macr os

Changi ng Message Type

Touch-Tone Signalling

Pager Menory Signalling

Di gital Voice Recorder Tracks
Ext ernal Devi ces
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Run- Ti me Vari abl e Speech Strings

The RC-850 Repeater Controller is very smart — it can do and say nuch
nore than sinply what you tell it to. For exanple, since the controller
al ways knows what tine it is, the time can be included in any
progranmabl e nessage. It al so knows whether it's norning, afternoon, or
eveni ng, and can say the proper word based on the tine of day; i.e

"Good Morning" in the norning, "Good Afternoon" in the afternoon, ;ébod
Eveni ng" in the evening.

The controll er has anal og neasurenent capabilities — it can neasure

vol tages and convert themto tenperature, signal strength, and nunerous
other conditions. These neasurenents can al so be included in any
progranmabl e nmessages; e.g., "At eighteen watts on 440 MHz, this is
WAGBAXX, Repeater".

In addition to the real tinme neasurenments, the controller stores the max
and min val ues for each neasurenent channel, and these may be incl uded
in messages as well; e.g., "The low tenperature this norning, fourteen
degrees, at WABAXX, Repeater".

Several systemrelated pieces of information are available, such as the
period of tine the repeater was last timed out. The Tineout C ear
nmessage can say "Repeater time out for 32 seconds".

These are exanpl es of controller generated synthesized speech strings
determ ned by the controller at run-time — the actual tinme when they're
sai d.

The run-time variabl e speech strings available in the nessage editor are
defi ned bel ow, and i ncl ude:

Time and Date

Mai | box

Tel enmetry

Stored Hi gh Val ue Tel enetry
Stored Low Val ue Tel enetry

Renmenber that run-time variables are used just |ike other synthesized
speech vocabul ary after unlocking the controller and sel ecting a nessage
to edit.

Time and Date Run-Tine Vari abl es

Mor ni ng/ Aft er noon/ Eveni ng *844

Time (in 12 or 24 hour fornat) *872
AM or PM (if 12 hour format) *832
Date (nonth and day) *833

These are announcenents which are deternmined by the tine of day and

date. Tinme announcenents are based on 12 or 24 hour cl ock npde sel ected
by the repeater owner.
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Exanpl es
Mor ni ng/ Af t ernoon/ Evening in Tail Message: "Good (norning/afternoon/
eveni ng) "

Time (12 hour), ampm Date in Phone Hangup Message: "Call conplete at
(time) (am pm) on (date)”
Mai | box Run-Ti ne Vari abl es

Mai | Present *994 (requires 2 character slots)
Nunber of Messages in Mail box *5732 (requires 2 character slots)

The Mail Present variable expands out to the "Mail Present" nessage if
there is mail in the mailbox. |If there is no mail in the mail box,
not hi ng i s gener at ed.

The Nunber of Messages variable indicates the quantity of mail currently
in the mail box. This run-tinme variable requires two character slots.

Exanpl e

Assurme the Mail Present Message = (nunber of nessages run-tine variable)
+ (pause) + ("check it out") and that a Tail Message = (mail present
run-tine variable). |If there are three nmil box nessages, the tai
nmessage woul d expand out to "Three nessages, check it out". |[If there
were no mail, the tail nessage woul d be silent.

See Al so

Operati on Manual — "Denbp Messages, Bulltetin Board, and the Mil box"

Tel emretry Run-Ti ne Vari abl es
VRT channel 1-32 neasurenent*571 - *5732 (require 2 character slots)

Channel s 1-16 are hardware anal og i nputs 1-16. Each input has assi gned
toit a "neter face" which determ nes scaling and nmeasurenment unit
readback.

Channel s 17-32 are additional types of weather related telenetry
neasured digitally by the controller, and al so system dat al oggi ng
i nformati on.

Exanpl es

The Tenperature neter face is assigned to channel 15. |Including "*5715"
in a programmabl e message results in "Fifty five degrees" (the actual
nmeasured tenperature) to be spoken as part of the nessage.

Channel 25 is defined in the firmware as the "Nunber of repeater keyups"

since last cleared. Including "*5725" in a nessage results in
"Sevent een" (or whatever the actual nunber of keyups was).
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See Al so
Operation Manual — "Tel emetry”

Stored Hi gh Val ue Tel enetry Run-Tinme Vari abl es
VRT Channel 1-32 nmax value *5733 - *5764 (channel +32)

Channel s 33-64 store the highest neasured val ue of channels 1-32. They
are available for inclusion in nessages and require two character slots.

H gh val ue channels are cleared nanually with Control Op comands, or as
Schedul er events. You could clear the outside tenp nax val ue channel
each norning so that it contains valid daytine high tenp data through

t he eveni ng.

Exanpl e
Channel 47 stores the max nmeasured val ue of channel 15 in the exanple
above. Inclusion in a nessage results in the highest tenperature, i.e.,

"seventy two degrees" to be spoken. An ID nessage could say, "To-days
hi gh tenperature, seventy two degrees, at WAGAXX, Repeater".

Stored Low Value Tel enmetry Run-Tine Vari abl es
VRT Channel 1-16 min value *5765 - *5780 (channel +64)

Channel s 65-80 store the | owest neasured val ue of channels 1-16. They
are available for inclusion in nessages and require two character slots.

M n val ue channels are cleared manually with Control Op conmands, or as
Schedul er events. You might want to clear the outside tenperature nin
val ue channel each evening so it contains valid overnight |ow
tenperature data throughout the next day.

Exanpl e
Channel 79 stores the | owest neasured val ue of channel 15 in the exanple
above. Inclusion in a nmessage results in the | owest tenperature; e.g.,

"forty five degrees", to be spoken. An ID nessage could say " Good
nmorning - the low tenperature, forty five degrees, at WAGBAXX, Repeater".

Message Macr os

(from Morse) (from speech)

Macro 1 15 *861
Macro 2 25 *862
Macro 3 35 *863
Macro 4 45 *852

Progranm ng Reference - 30



Advanced Message Editing - 4

Each programmabl e nessage is limted to a maxi mum size. Normally,
there's plenty of roomto fit everything you want a nessage to say in

t he space provided. Cccasionally, there nay not be room The "nessage
macros" are programabl e nessages which nay be inserted inside other
nessages.

For exampl e, your repeater call sign is used in all the repeater |ID
nmessages. By programing the speech call sign into one macro, and the
Morse call sign into another, and inserting the macros inside the ID
nmessages, you have nore roomin each ID for other infornmation

Exanpl es

Macro #1 = "WABAXX, Repeater" [speech]

Pending ID #2 = "Good afternoon, this is (macro #1), at eight teen
hundred f eet overl ooki ng repeater valley"

Changi ng Message Type

Each progranmabl e message nay contain a mxture of Mrse code and
synt hesi zed speech characters, Digital Voice Recorder tracks, paging
t ones, voice response telenmetry neasurenents, etc.

After the controller is unlocked, the nessage to be edited is selected
by a programm ng conmand, which specifies whether it starts out as a
Morse code or speech nessage. At any point inside the nessage, a
different "type" nmay be selected. For exanple, an ID nessage may say in
synt hesi zed speech "From fifteen hundred feet, this is WABAXX,
Repeater...", then switch to Mirse code to say "SAN JOSE".

Messages which start as a type other than Mrse or speech should be

sel ected as a speech nessage with the appropriate progranm ng command,
and then the first "character" entered into the nessage should be a type
change.

The commands to change nessage type within a nessage are sunmmari zed
bel ow and described individually. (”~ neans unkey over the air, or enter
# from phone.)

code response
Change to Morse (until another "change") *50% "check"
Change to speech (until another "change")*51” "check"
DTM- digits *52(digits)” (dtnf)
Pager nenory xy and optional data *53xy(data)” (pagi ng tones)
Di gital Voice Recorder Track #0-127 *55xyz” (dvr track)
External device #1-4 activate *56x/ (ext dev)

Change to Morse Code
While editing a nessage, "*50" may be i nbedded anywhere within the

character sequence. Al characters following the *50 (until a new
"change" comand) are generated as Mrse code.
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Exanpl e Pending ID #1 = [speech] This is WAGBAXX, Repeater [Mrse] SAN
JOSE
Unl ock and select PIDl as speech nessage (*1104)
Enter 65 91 21 06 21 92 92 34 80 34 ~ *50 ~ 73 21 62 11 51 63
73 32

As usual, you may unkey (or enter # from phone) at various points al ong
the way while entering the nmessage. The controller will read back what
you entered during that transm ssion, so that you can be sure that
you're entering what you intend. Be sure to unkey before and after the
change comand.

Change to Synthesized Speech

While editing a nessage, "*51" may be i nbedded anywhere within the
character sequence. All characters following the *51 (until a new
"change" comand) are generated as synthesi zed speech

Exanpl e Pending ID #1 = above exanpl e plus [speech] seven -ty three
Unl ock and select PIDl as speech nmessage (*1104)
Enter 65 91 21 06 21 92 92 34 80 34 ~ *50 ~ 73 21 62 11 51 63 73
32 N *51 ~ 34 07 60 03

Touch-Tone Signal ling

While editing a nessage, "*52" may be i nbedded anywhere within the
character sequence. Al characters following the *52 until the end of
the transm ssion (or until the # over the phone) are generated directly
as Touch-Tone, with one tone generated per digit entered. The *52 and
tone digits nmust be entered as a single transm ssion. Touch-Tone # and
D may not be generated with this nethod.

*52[ Touch-Tone digits] entered as a single transm ssion

Exanpl e
Al arm #1 nessage = Touch-Tone sequence "ABC1472580369" fol | owed
by [speech] "intruder alert”
Unl ock and sel ect Al arm #1 nessage as speech nessage (*1178)
Enter *52ABC1472580369 N *51 N *764 40

Pager Menory Signalling

Pagi ng tones stored in the controller's 50 user nenories may be
generated from any of the programabl e nessages. Paging formats which
i nclude optional data transm ssion may include data to be sent al ong
with the activation tones. Tone and voice formats nay be specified so
that a synthesized speech nessage or DVR track may foll ow

*53xx[*][data] ~

xx = 00-49
* is optional — indicates voice page for HSC and GSC only
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data is optional — numeric encoded data

Exanpl e
Pager nenory 25 addresses a five-tone sequential pager. W want
to follow the paging tones with a synthesized speech nessage
saying "Net in two minutes". Event #1 is scheduled to
occur at 7:58 pm on Tuesdays.
Unl ock and sel ect Event #1 nessage as speech nessage (*11146)
Enter *5325 ~ *51 ~ 25 62 02 *645

When the nessage is activated, the controller generates the paging
tones followed by a brief pause to allow the pager's speaker
to open, and then says, "Net in two m nutes"”

Di gital Voice Recorder Tracks

Any programmabl e message nmay i ncl ude prerecorded audio from ACC s DVR
The tracks may be recorded renptely and are al ways avail able for use by
the nmessage editor. DVR tracks are referenced in nessages as

*55xyz” where xyz is the track nunber 0-127

Exanpl e
Build Pending ID1 fromDVR tracks 3 and 19 and speech words.
Unl ock and select PIDlL as a speech nmessage (*1104)
Enter *553 ~ *5519 ~ *51 ~ 65 91 21 06 21 92 92 34 80

When the nessage is activated, the controller replays DVR tracks
3 and 19, followed by synthesized speech, "This is WABAXX,

Repeater."

Ext ernal Devi ces

External tape playback units and ot her devices nay be activated from any
progranmabl e message. Up to four devices nay be addressed
i ndependently. External devices are referenced in nmessages as

*56x” where x i s external device #1-4

Exanpl e
Speci fy Pending I Dl as external device #2.
Unl ock and select PIDL as a speech nessage (*1104)

Enter *562 »

When the nessage is activated, the controller strobes device #2 and
waits for its busy signal to return inactive.
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Chapter 5
Mor se Code Par aneters

The characteristics of nmessages generated by the controller in Morse
code are fully programmabl e. The speed, pitch, and | evel of various

cl asses of Mdrse code nessages nay be progranmed i ndependently. Contro
Operator responses could be high speed; informative |ID nmessages can be
sent nore slowy; the Forced CWID can be Iower in level and high in
pitch so it can be heard yet not conpete with the user talking.

The followi ng sections describe programing the speed, pitch, and | evel
of the Mdrse code nessages. There are seven classes of nessages:

Initial |ID Messages
Forced CWI D Message
Anxi ous | D Message
Pending ID, Periodic QST I D, Pager and Phone Line |ID Messages
Speci al 1D Message
User Command Response Messages, including

Al'l User |evel command responses

Tai |l Messages

Courtesy Tone Messages

Repeat er and Patch Ti neout Messages
e Control Operator Response Messages, including
Control Operator |evel conmand responses
Progranmi ng | evel command responses

Mor se Code Speed

The speed of response nessages can be selected to be between 5 and 35
words per minute. The comands include the speed directly in WM

Initial I D *2000(speed) speed = 5-35 WM
Forced CWID *2001( speed)

Anxi ous | D *2002( speed)

Pendi ng/ QST ID *2003(speed)

Speci al 1D *2004( speed)

User Command *2005( speed)

Control Op Comand *2006( speed)

Exanpl es
Set the Forced CWID speed to 20 WM - *200120
Set the Control Op Command response speed to 35 WPM - *200635

Part 97 requires Mrse code repeater IDs to be 20 WPM or | ess.
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Morse Code Pitch

The pitch of Mdrse code nessages can be programmed to be between 0 and
several thousand Hertz. The practical high frequency limt for clean
sine waves is approximately 3000 Hz. The commands include the pitch
directly in Hertz.

Initial ID*2010(pitch) pitch = 0-3000 Hz
Forced CWID *2011(pitch)

Anxi ous | D *2012(pitch)

Pendi ng/ QST ID *2013(pitch)

Special 1D *2014(pitch)

User Command *2015( pi tch)

Control Op Comand *2016( pi tch)

Exanpl es
Set the Forced CWID pitch to 880 Hz — *2011880
Set the Control Op Command response pitch to 1200 Hz — *20161200

Mor se Code Level

The level of Mrse code nessages nmay be programmed to O db, -3 db, -6
db, or -9 db. O db is the maxi num | evel of the controller's tone
generator. For exanple, if the tone generator is adjusted with its pot
to 3.5 kHz deviation, -3 db results in 2.5 kHz, -6 db in 1.75 kHz, and -
9 db in 1.25 kHz devi ati on.

Initial ID*2020(1 evel) | evel = 0 (0 db)
Forced CWID *2021(1 evel) 1 (-3 db)
Anxi ous | D *2022(I evel) 2 (-6 db)

Pendi ng/ QST ID *2023(1 evel) 3 (-9 db)

Speci al 1D *2024(1 evel)
User Command *2025(1 evel)
Control Op Comand *2026(1 evel)

Exanpl es
Set the Forced CWID level to -6 db - *20212
Set the Control Op Command response level to 0 db - *20260
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Chapter 6
Courtesy Tone Paraneters

The Courtesy Tone is generated by the controller at the end of each user
transni ssion. The tone indicates that the repeater tineout tiner has
been reset, and that the next user may transnit. |In addition to these
functions, the actual tone selected (out of the twelve avail able) my
convey telenmetry, or information to users, such as status of the
repeater.

The tones may be sine wave tone sets defined with Progranmm ng conmands
descri bed bel ow, or they may be nessages, defined with the Courtesy Tone
Message comands. Tone "nessages" override tone "sets" described in
this chapter. To restore a sine wave tone set if a nessage has been
defined, an enpty nessage nust be witten into the Courtesy Tone
nessage.

Each tone set may consist of up to three segnents of tones. The pitch

duration, and del ay between tones may be programed i ndependently. The
delay to the Courtesy Tone after the user unkeys, and the repeater hang
time, are also programmed with these commands.

Courtesy Tones 1-8 are selected for signals through the main repeater
receiver, based on a prioritized systemof telenetry described in the
Operati on Manual (Courtesy Tones). Tones 9, 10, 11 and 12 indicate
signhal s conm ng though the renote base or link receivers. Tone set 13 is
generated in addition to the otherw se selected tone when a renote base
or link is in the transmt enabl ed node.

In the commands below, T is the tone set 1 through 13:

Tone Set T

1-8 1-8
9 (RB/Linkl) 9
10 (RB/ Li nk2) 0
11 (RB/ Li nk3) *1
12 (RB/ Li nk4) *2

13 (RB/Link TX) *3
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Del ay To/ Bet ween Segnents

The delay to the first segnent, and the del ay between tone segnents, nay
be programmed in nilliseconds.
Conmmand Response
Del ay To Segnent 1 *3T10(delay) BPD delay = 85 - 3500 ms
Del ay From Segrment 1 to 2*3T20(delay) BPD T = tone set 1-9,0(10)
Del ay From Segrment 2 to 3*3T30(delay) BPD *1(11), *2(12), *3(13)

The pitch of each segnment nay be progranmed in Hertz.

actually a dual
i ndependent|y.
| evel s as defined in the Segnment Level

t one,

differently for dua

Segnment 1A Pitch *3T1l1(pitch) BPP
Segnment 1B Pitch *3T12(pitch) BPP
Segnment 2A Pitch *3T21(pitch) BPP
Segnment 2B Pitch *3T22(pitch) BPP
Segnment 3A Pitch *3T31(pitch) BPP
Segnment 3B Pitch *3T32(pitch) BPP
The level of each segnment can be progranmed.

segnent are both non-zero, the |eve

one pitch is set to zero Hz, the |eve
Segnment 1 Level *3T13(level) BPL
Segnment 2 Level *3T23(l evel ) BPL
Segnment 3 Level *3T33(level) BPL

The duration of each segnent can be programmed.

bl anked out by setting its duration to zero.

Segrment 1 Duration *3T14(dur) BPD
Segrment 2 Duration *3T24(dur) BPD
Segrment 3 Duration *3T34(dur) BPD

can be set to 0 db or
can be set to -6 db or -9 db

Segnent Pitch

Each segnent is

and each of the two frequencies may be programed
Setting pitch A and B the same allows 0 db and -3 db
commands.
pitches to zero allows -6 db and -9 db | evels.

Setting one of the
The pitches may be set

tones (sinilar to Touch-Tone).

pitch = 0 - 3000 Hz

Segnent Level

If the two pitches for the
-3 db. If

level = 0 (0/-6 db)
1 (-3/-9 db)
Segnent Duration

A segnent can be

dur = 0 - 3500 ns
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Hang Ti me

The repeater's hang tine, or the duration the repeater transnitter
remai ns on after the Courtesy Tone sounds, is programed as part of the
Courtesy Tone sets. The hang tinme nay be set between the Segnment 1
Del ay period and 10 seconds. |If set to zero, a true zero hang tine
results, and the Courtesy Tone is suppressed - this may be useful in
certain linking applications.

Hang Ti me *3T40( hang ti ne) BPHT
hang time = 0 -10,000 ns

Previ ew Courtesy Tone

Wil e programing Courtesy Tone paraneters over the air, the tone set
being nodified is generated at the end of your transm ssion, even if it
isn't otherwise currently selected. While unlocked and comandi ng over
the air, you can listen to any of the tone sets without having to nodify
t hem by using the Preview conmand.

Previ ew *3T50 BPPRV

This conmand nodifies the next courtesy tone generated by the repeater.
The tones are not generated over the tel ephone if controlling fromthe
phone.

Copy Courtesy Tone Set

The contents of one sine wave tone set nay be copied to another with the
copy command. You nmay have a set that you'd like to experinment with,

wi thout the risk of destroying the original. The copy command |lets you
copy a source set to a destination set. The source set is not changed -
the destination set is witten over with information fromthe source.

Copy Source to Destination*3(dest)O(source) BPCPY

For exanple, to copy tone set 3 paraneters to set 6 so that we can work
on them wi thout nodifying the original (set 3), enter *36083.

Pr ogramm ng Exanpl e
Desi gn Courtesy Tone Set #4 to be a single 440 Hz, 150 ns tone, with a
250 ms delay to the tone, and a 4 second hang tine.

*3410250 250 nms delay to segnment 1

*3411440 pitch a = 440 Hz

*3412440 pitch b = 440 Hz (single freq. tone, 0 db)
*34130 level = 0 db

*3414150 duration = 150 s

*34200 zero out delay and duration for unused
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* 34240 segnents 2 and 3

*34300

* 34340

*34404000 hang time = 4 second (4000 ns)

Only those paraneters to be changed need be entered. For exanple, to
increase the duration to 200 nms, enter *3414200.
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Chapter 7
Ti mers

The various timers in the repeater system are progranmabl e by the
repeater owner. The tiner values are entered directly in seconds as
part of each command.

Certain of the timers may be di sabled by setting their value to zero.
For example, it may be desirable to disable the Energency Autodial er
Timer, relying on only the activity tinmer for energency calls. However,
disabling certain tiners nmay have unexpected results. Disabling the
Tail Message Tinmer, for exanple, will cause tail messages to be
generated at every tail. Disabling the Phone Answer Delay tiner will
cause the phone never to be answered.

The maxi mum timer duration is 1799 seconds (30 mi nutes). Values above
1799 "wrap around"” and will result in unpredictable durations.

The tinmers which may be progranmed i ncl ude:

Al arm Ti mer

Command Decoder Tiners

Ext ernal Device Timer

I D Tinmers

Patch Tiners

Phone Answer Del ay Ti ner
Repeat er Ti nmeout Tiners
Spare Audio 1 Tiner

Tai |l Message Ti nmer
Touch-Tone Access Mde Ti ner
Transnitter Turn-on Delay Tiner

Hang tinme and delay to the courtesy tone are progranmed with Courtesy
Tone Progranm ng comands.

Al arm Ti ner

Command Response
Al arm *4019(period) "AL tinmer"

Pur pose
The alarmtimer determines the length of tine the alarmwi |l sound over
the air.

Renar ks

If the alarmis not cleared before the tiner expires, the system | eaves
a nmessage in the nmailbox alerting the Control Op of the alarm condition
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Command Decoder Ti ners

Sequence Interdigit Tiner *4004( peri od) " SEQ'

Begi nni ng of Transmi ssion to Sequence*4018( peri od) " SQB"

Sequence to End of Transm ssion *4005( peri od) " SQE"

I ndi vi dual User Access Code Ti ner *4020( period) "1 UA"

Repeater Activity Timer *4021(period)"rptr A tinmer"
Pur pose

These commands relate to command decodi ng.

Remar ks

The Sequence Interdigit tiner disqualifies Touch-Tone conmands entered
over the air when the digits are separated by nore than several seconds.
Its purpose is to elimnate the effects of decoder falsing.

The Begi nning of Transni ssion to Sequence tinmer requires the user to key
down for several seconds before starting to enter a Touch-Tone conmand.
This can encourage users to ID before entering their comands and reject
j anmer s.

The Sequence to End of Transmi ssion tinmer disqualifies Touch-Tone
commands entered | ong before the end of the user's transm ssion. |t
elimnates the effects of decoder fal sing.

The | ndividual User Access Code tinmer determ nes how quickly a user nust
enter a conmand function after entering his user access code. This
timer applies only to the classes of user commands whi ch have the

I ndi vi dual User Access attribute set.

The Repeater Activity tinmer causes the controller to reload the
currently selected link / renote base and user function output nacro set
information after a period of repeater inactivity (on the repeater
receiver channel). It autonmatically "cleans up" these functions
unintentionally left on by a user. To function, both the schedul er nust
be turned on, and the Repeater Activity Tiner nust be enabled by the
Control Op.

Exanpl es

Sequence Interdigit Tiner = 5 seconds (73-15 seconds)

Begi nni ng of Transmi ssion to Sequence Tiner = 0 seconds (70-15 seconds)
Sequence to End of Transmi ssion Tinmer = 8 seconds (~5-15 seconds)

I ndi vi dual User Access Code Tiner = 15 seconds (" 0-1799 seconds)
Repeater Activity Timer = 600 seconds (~60-1799 seconds)
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Ext ernal Device Tiner

Command Response
Ext ernal Device Timer *4028( peri od) " EXT"

Pur pose

The External Device tiner functions as a failsafe timer in case an
external nmessage device source fails to provide a valid busy signal to
the controller.

Exanpl e

An external cartridge tape machine is used for a tape ID nessage. The
tape runs about 25 seconds. The External Device tinmer may be set for
approxi mately 35 seconds.

ID Tiners
Command Response
Initial ID Tiner *4000( peri od) "Timer 11D
Forced CWID Tiner *4001( peri od) "Timer FID
Anxi ous | D Tinmer *4002( peri od) "Timer AD
Pending I D Ti ner *4003( peri od) "Timer | D'

Periodic QST ID Tinmer *4017(peri od) "Ti mer QST"

Pur pose
These tinmers define the timng related to the I D sequenci ng.

Remar ks
The IDtimng is described in detail in the Operation Manual
"l dentification"

Exanpl es

Initial ID Tinmer = 10 seconds (" 1-15 seconds)
Forced CWID Tiner = 60 seconds (" 1-? seconds)
Anxious I D Tinmer = 180 seconds (" 1-? seconds)
Pending ID Tinmer = 360 seconds (~30-7? seconds)

The sum of the periods of the Pending ID Tiner plus Anxious |ID Tinmner
plus Forced CWID Tinmer nust be less than 10 minutes in order to conply
with Part 97.
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Patch Tiners

Aut opat ch Ti meout *4008( period) "AP tinmeout"
User Loadabl e Autodi al er Ti meout *4009(period) "AU tinmeout"
Emer gency Aut odi al er Ti neout *4010( period) "AE tinmeout"
Patch Ti mer Extend Ti ner *4016(period) "Timer X'
Patch Activity Tiner *4013( period) "APAT"
Reverse Patch Ring Ti neout *4027(period) "RP tinmeout"
Pur pose

These tinmers relate to patch operation

Remar ks

The Autopatch, User Loadabl e Autodi al er, and Emergency Autodi al er
Timeout timers are the overall tinmers for these functions. They linit
the overall patch to the duration programed (plus approxi mately 30
seconds). When the tinmer times out during a patch, the Patch Ti nmeout
Warni ng nmessage is generated, and if the tinmer is not extended by the
user, the patch tinmes out 30 seconds |ater

The Patch Tinmer Extend tiner is the value | oaded when the user extends
the patch after being warned of the inpending tineout.

The Patch Activity timer hangs up the patch if there is either no
activity or a constant carrier on the repeater receiver channel for the
specified period. The activity timer is reset at the beginning and end
of each user transm ssion

The Reverse Patch Ring Tinmeout tinmer linits the duration of the ringing
over the repeater. For a directed reverse patch, the tinmer starts
after the call signh announcenents.

Exanpl es

Aut opatch Timeout = 180 seconds (0, “60-1799 seconds)

User Loadabl e Autodi al er Tinmeout = 180 seconds (0, "60-1799 seconds)
Enmer gency Aut odi al er Ti neout = 600 seconds (0, "60-1799 seconds)
Patch Tinmer Extend Tiner = 60 seconds (0, “30-1799 seconds)

Patch Activity Tinmer = 45 seconds (0, “30-1799 seconds)

Reverse Patch Ring Tineout Tinmer = 45 seconds (~20-90 seconds)

Phone Answer Del ay Ti ner
Phone Answer Del ay Ti ner *4012( peri od) " PHAN"

Pur pose
This tiner determ nes how | ong the phone is allowed to ring for incomng
calls before the controller answers it.

Remar ks

The answer delay is approxi mate because the controller waits for a
ringing voltage pulse to go away before going offhook to avoi d hot
swi tching the rel ay.
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The val ue shoul d be set |onger than 8 seconds to avoid spurious phone
answering due to transients on the phone |ine.
Phone answering can be disabled by setting the tiner value to zero.
Exanpl e

Phone Answer Delay Tiner = 15 seconds (0, "“8-60 seconds)

Repeat er Ti neout Tiners

Long Ti meout Ti ner *4006( peri od) "Repeater tiner L"
Short Ti neout Ti ner *4007( peri od) "Repeater tiner S
Pur pose

These are the repeater tinmeout tinmers which limt the naxi num
transni ssion duration through the repeater nain receiver

Remar ks
Two val ues may be progranmed and a Control Op or the schedul er can
sel ect one to be active.

Exanpl es

Long Timeout Tiner = 180 seconds (~30-1799 seconds)
Short Tinmeout Tiner = 45 seconds (~15-1799 seconds)

Spare Audio 1 Tiner
Spare Audio 1 Tiner *4014( peri od) "SP1 tinmer"
Pur pose
This tinmer limts how long a user may activate the Spare Audio 1
functi on.
Exanpl e
Spare Audio 1 Tiner = 90 seconds (0, ~30-1799)
Tail Message Ti mer
Tai |l Message Ti nmer *4015( peri od) "TM timer"
Pur pose
When the Control Op "Tail Message Tiner" node is selected for tai
nmessage frequency, this timer determnes how frequently the tail nessage

i s generated.

Exanpl e
Tail Message Tinmer = 600 seconds (760-1799 seconds)

Programm ng Reference - 44



Tinmers - 7

Touch- Tone Access Mde Ti ner
Touch-Tone Access Mode Ti ner *4011( peri od) "TTAM'
Pur pose
This tiner determ nes how | ong the Touch- Tone Access Mdde renains "up"
after the end of repeater activity.
The Touch-Tone Access Mde tinmer nmay be disabled by setting the value to
zero. \When di sabl ed, Touch-Tone Access may be brought up and down
manual |y, and will not tine out.
Exanpl e
Touch-Tone Access Mdde Tinmer = 60 seconds (0, "15-1799 seconds)

Transnitter Turn-on Del ay

Turn-on Del ay *4026( period in mns) "TX on"

Pur pose

This tiner delays turn-on of the repeater transmtter when a new signal
appears at the repeater receiver. It can help reject against

i nterference.

Exanpl e
Turn-on delay = 700 ns (0, ~100-3500)

This function would normally be disabled by setting the tiner value to
zero.
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Chapter 8
Setting the C ock/ Cal endar

The RC-850 Controller includes a crystal controlled tine-of-day clock
and calendar. It allows users to request the tine of day; the tine and
date may be included in any programabl e nessage; and the cl ock/cal endar
drives the Scheduler. The clock/cal endar may be set at any tinme after
powerup with these Progranm ng commands.

Ti me of Day Set

*4100 (am pnm) (hours 10s) (hours 1s) (mnutes 10s) (m nutes 1s)
am -> am pnm=0
pm -> am pnEl

Note: The tinme command should be entered so that it's eval uated by the
controller "straight up", or right on the new ninute.

Exanpl es
It's 7:56 am Enter *410000756
It's 11:45 pm Enter *410011145

Dat e Set

*4101 (nonth 10s) (rmonth 1s) (day 10s) (day 1s) (year 10s) (year
1s)

Exanpl es
It's March 15, 1985. Enter *4101031585
It's October 25, 1999. Enter *4101102599

Day of Week Set

*4102 (dow)

dow / 0 = Sunday
Monday

Tuesday

Wednesday

Thur sday

Fri day

Sat ur day

OO WNE

Exanpl e
It's Monday. Enter *41021
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Sel ect 12/ 24 Hour For nat

*41031 12 hour fornmat (femal e voi ce readback)
*41032 24 hour fornmat (rmal e voi ce readback)

The clock shoul d al ways be set using 12 hour format. This comand
determines the format for time of day announcenents requested by users
or included in programmbl e nessages.
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Chapter 9
Command Codes / Channel s

Command code prefixes may be defined for each class of user command and
for Control Operator commands. |In addition, each class of user command
may be assigned a set of attributes (characteristics).

Control QOperator Command Prefix and Root Set

Control operator commands consist of a programmable prefix followed by a
three-digit root code. The prefix nmay be between one and seven digits
long. Two separate prefixes are available — one for use fromover the

t el ephone command channel, and another for use over the other command
channel s.

The root codes specify the actual control operator function to be
perforned, and are drawn fromone of four different sets. The repeater
owner can specify which set of root codes are to be used.

The repeater owner has the option at any tine to change the command
prefix, and/or the root code set, so he can partially or conpletely
change the codes.

Control Op commands may be between four and ten digits long, for ease of
use, or for optimmsecurity. Since different prefixes may be used over
the air vs. over the phone, phone commands coul d be short, while over
the air commands could be long with A/B/C digits included to maxin ze
security. Control operator |evel commands may al so selectively require
PL over the air, or may be disabled conpletely over the air and/or over
t he phone.

*5000( 1- 4) Control Operator Command Root Set 1-4
*5001(prefix) Control Operator Command Prefix (Over the air)
*5014(prefix) Control Operator Command Prefix (Over the phone)

Exanpl e

Sel ect control operator root set #3, and define the over the air prefix
as A3C9, and the over the phone prefix as 789. Wth the controller

unl ocked, enter

*50003
*5001A3C9
*5014789

See Al so
Control Qperator's Reference Manual
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User Command Prefi xes

The vari ous cl asses of user commands consi st of m ni nal
defined by the controller's firmnare,

I ength roots
preceded by one- to seven-digit

prefixes defined with programm ng conmands. As with Control Op
commands, the tradeoff may be nmade between short, easy commands, or |ong
secure ones, and they may be nodified at any tinme renotely. The user

commands are classified by function to allow i ndependent nodifications
to be made for the various features. The repeater owner may want to
nmake avail able only sonme of the user commands to users.

Care should be taken in selection of command code prefixes to avoid
conflicts anong the various user and Control QOperator commands. Each
valid command nust be unique to be interpreted correctly by the
controller. For exanple, if a Control Operator conmand prefix is *2538
and the autopatch command prefix is *, then *2538085 coul d be
interpreted as a control operator conmmand with root code 085, or
Aut opatch to 253-8085.

as an

The prefixes should al so not begin with the same sequence as the Touch-
Tone Pad Test to prevent a conflict.

Any user command may be di sabl ed by | oading an enpty prefix; i.e., no
digits following the *50xx. For exanple, if you don't intend to use the
Secondary Autopatch, you may enter *5016 to di sable access to that

function. If you don't intend to use Spare Audio 1 function, enter
*5012. Disabling unused command prefixes helps nmininze potential code
conficts.
Pat ch Commmuands
*5005(prefix) Primary Autopatch Prefix
*5016(prefix) Secondary Autopatch Prefix
*5017(prefix) Tertiary Autopatch Prefix

*5003(prefix) Primary Energency Autodialer Prefix

*5018(prefix) Secondary Energency Autodialer Prefix
*5004(prefix) User Loadabl e Autodialer Bank 0 Prefix
*5019(prefix) User Loadabl e Autodialer Bank 1 Prefix
*5029(prefix) User Loadabl e Autodial er Bank 2 Prefix
*5007(prefix) User Loadabl e Autodialer Bank O Load/ Erase Prefix
*5020( prefix) User Loadabl e Autodi aler Bank 1 Load/Erase Prefix
*5030(prefix) User Loadabl e Autodial er Bank 2 Load/ Erase Prefix

*5013(prefix) Patch Uility Goup P Prefix (reverse patch answer,
cust om hangup, dupl ex, cover, tinmer extend)

Patch Utility Group Q Prefix (redial, hookflash)

Reverse Patch Activate Comrand

Patch / Spare Audio 1 Hangup Command (| oadi ng an

enpty conmand nakes the hangup command #)

*5021(prefix)
*5011( comand)
*5022( comand)
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The Autopatch, Enmergency Autodial er, and User Loadabl e Autodi al ers nay
all have the sanme prefix. For exanple, if they're all "*", with the
User Loadable Auto- dialer Bank 1 prefix as "*1" and Bank 2 prefix as
"*2"  then *(phone nunber) activates the Autopatch, *0 activates an
Emer gency Autodialer slot, *99 activates a Bank 0 User Loadable
Aut odi al er slot, *199 activates a Bank 1 Autodial er slot.

The Patch Hangup command nmay be set to # by | oading an enpty command;
i.e., *5022.

Renpt e Control Commands

*5023( prefix) BSR Renpte Control Prefix
*5002( prefix) User Function Renote Control Prefix

Li nk / Renpte Base Commands

*5006( prefix) Link / Renote Base Prefix

O hers

*5015( prefix) Pagi ng Prefix

*5012(command) Spare Audio 1 On Command

*5010( prefix) Denb Message / Bulletin Board Prefix

*5025( prefi x) Mai | box Prefix

*5009( prefix) Voi ce Response Tel enetry Prefix

*5008( prefix) Touch-Tone Access Up/ Down Prefix

*5026( prefix) Touch-Tone Pad Test Prefix

*5027( prefix) User Mapped Control Operator Comrand Prefix
*5028( prefix) I ndi vi dual User Access Code Prefix

User Conmand Attri butes

Each cl ass of user command may have associated with it an optional set
of attributes. The attributes include:

X PL required for this conmand in Access/Cormmand Mode B, F, and J

Y PL not required for this command in Access/Command Mode C, G and |
Z User command belongs to User Command Group A or Group B

ZZ Requires individual user access conmand

Programm ng a new command prefix for a user command clears all its

attributes. The attributes may be selectively set after the prefix is
def i ned.
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(attributes) = (XY Z 2ZZ) 0 =clear the attribute, 1 = set the
attribute

X 1 =PL required ...

Y 1 =PL not required ...

Z 1 =Goup B (0 = Goup A

ZZ 1 = Requires individual user access ...

*5055(attributes)
*5066(attributes)
*5067(attributes)
*5053(attri butes)
*5068(attri butes)
*5054(attri butes)
*5069(attri butes)
*5079(attri butes)
*5057(attri butes)
*5070(attri butes)
*5080(attributes)
*5063(attri butes)
*5071(attri butes)

Patch Attri butes

Primary Autopatch Attributes

Secondary Autopatch Attributes

Tertiary Autopatch Attributes

Pri mary Enmergency Autodialer Attributes

Secondary Enmergency Autodial er Attributes

User Loadabl e Autodi aler Bank O Attri butes

User Loadabl e Autodialer Bank 1 Attributes

User Loadabl e Autodialer Bank 2 Attributes

User Loadabl e Autodi al er Bank O Load/ Erase Attri butes
User Loadabl e Autodi aler Bank 1 Load/ Erase Attri butes
User Loadabl e Autodi al er Bank 2 Load/ Erase Attri butes
Patch Utility Group P Attributes

Patch Utility Group Q Attributes

The Patch Hangup attributes X and Y are the sanme as the attributes
associated with the command to activate the patch. Attributes Z and zZ
don't apply.

*5073(attri butes)
*5052(attri butes)

*5056(attri butes)

*5065(attri butes)
*5062(attri butes)
*5060(attri butes)
*5075(attri butes)
*5059(attri butes)
*5058(attri butes)
*5076(attri butes)
*5077(attri butes)
*5078(attri butes)

Renpte Control Attri butes
BSR Renpte Control Attributes

User Function Renpte Control Attributes

Li nk/ Renpot e Base Attri butes
Link Attri butes
O hers

Pagi ng Attri butes

Spare Audio 1 On Attributes

Deno Message / Bulletin Board Attributes

Mai | box Attributes

Voi ce Response Tel enetry Attributes

Touch-Tone Access Up/ Down Attri butes

Touch- Tone Pad Test Attributes

User Mapped Control Operator Comand Attributes
I ndi vi dual User Access / ldentify Attributes
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Exanpl e
Set the Tertiary Autopatch attributes to require PL in Access/ Command
Mode B, F, and J; require individual user access code before accessing.

*5067 1 0 0 1

| I
X 7z

Renenber that if the Tertiary Autopatch Prefix is reprogrammed, the
attributes are cleared and nmust be reprogramred.

I ndi vi dual User Access Codes

Users may be assigned individual access codes for selective access to
certain functions, defined as "requires individual user access" by its
attributes. The access codes are three digit nunbers, ranging from 000
to 799, and follow the Individual User Access command prefix to formthe
user level command. |In response to the user command to "open up" these
functions, the controller says "control up". At that tine, a
progranmabl e timer begins to run, which autonatically takes control back
down at its tineout. The user nay al so nanually take control down by
entering the Individual User Access prefix plus (*). The user nay
interrogate the status with (1 UAC).

Interrogate = (1 UAQ
Control down = (IUAC)*

Each three digit code may be enabl ed or disabled individually, and for
conveni ence, all codes may be enabl ed or disabled with a single comand.

*4610 Di sabl e all 800 individual user access codes
*4611 Enabl e all 800 individual user access codes
*4610xyz Disabl e user access code Xxyz
*4611xyz Enabl e user access code xyz

(xyz = 000 - 799)

Users whose call signs are stored in the controller may be acknow edged
when activating the individual user access conmmand. A user's three
digit access code should consist of one progranmable digit, followed by
their two digit call sign slot.

User access code = (programmable digit 0-7)(two digit callsign slot
nunber)

The programmabl e first digit may be crossed to a call sign slot with the
conmmand

*45DCC Specify first digit "D'" for call sign slot "CC'
(D=0-7, CC = 00-99)

In this way, the one hundred access codes crossed to call signs nay be
randomy "scattered" throughout the eight hundred possible access codes.
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Exanpl e

WABAXX is stored in call sign slot 57. W want his individual user ID
code to be 657, so that when he activates his individual user access
command, the controller will acknow edge by announcing his call sign.
Enter *45657 to cross access code 657 to call sign slot 57. Access code
657 may be enabl ed by entering *4611657.

The user would like to activate the Tertiary Autopatch (see exanpl e
above). The Individual User Access Prefix is 1*.

The user first enabl es individual user access by entering 1*657. The
controll er responds by saying "WAGAXX, control up". The user may then
proceed with activating the autopatch. Wen he's done, he nay disable
i ndi vi dual user access by entering 1**, or allowit to tine itself down.

User Mapped Control Operator Comands

Up to ten Control Op | evel commands nmay be nmapped to user |evel
commands, consisting of a user level prefix followed by one digit (0-9).
This capability allows the repeater owner to provide a snall subset of
Control Op commands to certain users, w thout needing to disclose the
Control Op prefix and root codes.

*5000 0 xxx User Mapped Control Qo Conmand O
*5000 1 xxx User Mapped Control Op Command 1
*5000 2 xxx User Mapped Control Op Command 2
*5000 3 xxx User Mapped Control Op Conmand 3
*5000 4 xxx User Mapped Control Qo Conmand 4
*5000 5 xxx User Mapped Control Qo Conmand 5
*5000 6 xxx User Mapped Control OQp Conmand 6
*5000 7 xxx User Mapped Control Op Command 7
*5000 8 xxx User Mapped Control OQp Conmand 8
*5000 9 xxx User Mapped Control Op Command 9
(xxx = Control Op root 1 code)

Positions may be cleared by entering the Dummy root code — 231.

Exanpl e

The repeater owner would like to make the Repeater Enabl e and Repeater
Di sabl e commands avail abl e to several repeater users, w thout disclosing
Control Op level command codes. The two commands can be mapped to User
Mapped Control Op Commands 0 and 1, by entering *5000 0 031 and *5000 1
032. Assuning the User Mapped Control Op Prefix is 654, then the
commands 6540 and 6541 function as Control Op | evel comrands for
Repeat er Enabl e and Di sabl e.
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Primary / Secondary Unl ock Code Sel ect
Two unl ock codes may be stored in the controller (see Chapter 2 —
"Unl ocki ng and Locking the Controller"). One of the two nay be sel ected
renotely.
*58080 Prinary Unl ock Code Sel ect
*58081 Secondary Unl ock Code Sel ect
Command Channel Enable / Disable

Progranmm ng and Control Op | evel commands may be bl ocked from several
command channel s to enhance system security.

*58010 Disable command from repeater receiver
*58011 Enable command from repeater receiver

*58020 Disable command fromtel ephone
*58021 Enabl e command fromtel ephone
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Chapter 10
Logic I/ O Senses

Certain of the logic inputs and outputs of the controller may be

sel ected to be high true (high when active) or low true (|l ow when
active). These include link and renote base COS and PTT signals, the
t el ephone of fhook signal, and PL | ogic inputs.

Repeater transmitter PTT signal, and repeater receiver and control
receiver COS signal logic senses are set with DIP switches on the main
controller board. See the Hardware Reference Manual .

s =0=>1lowtrue / active |ow

s =1 => high true / active high
*5100s Link / Renote Base 1 COS Logic | nput
*5101s Link / Renote Base 2 COS Logic | nput
*5102s Link / Renote Base 1 PTT Logic Qutput
*5103s Link / Renote Base 2 PTT Logic Qutput

*5108s Link / Renpte Base
*5109s Link / Renpte Base

COS Logi ¢ | nput
COS Logi ¢ | nput

W

*5104s User / Control Op PL Logic Input
*5112s User Only PL Logic | nput

Speci al Function
*5105p Phone OfFfhook p = 0/FCC registered board, 1/non-registered
board

*5106q User Function Logic Qutputs g = 0/latched, 1/expanded

Exanpl e
Set renpte base 1 PTT output to be active | ow

*51020
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Chapter 11
Emer gency Aut odi al er Nunbers

The Energency Autodi al er tel ephone nunbers nay be progranmed with the
foll owi ng commands. Each phone nunber nay be up to eleven digits |ong
and may begin with Macro Digit A B, or Cto formlonger tel ephone
nunbers if necessary. [Leading 1 nay be replaced by the Phone Nunber
Leading 1 Override, if necessary, for unusual tel ephone systens which
require other than a | eading one for long distance.]

*5200(t el ephone nunber) Energency Autodi al #0
*5201(tel ephone nunber) Energency Autodi al #1
*5202(t el ephone nunber) Energency Autodi al #2
*5203(t el ephone nunber) Energency Autodi al #3
*5204(t el ephone nunber) Energency Autodi al #4
*5205(t el ephone nunber) Energency Autodi al #5
*5206(t el ephone nunber) Energency Autodi al #6
*5207(t el ephone nunber) Energency Autodi al #7
*5208(t el ephone nunber) Energency Autodi al #8
*5209(t el ephone nunber) Energency Autodi al #9

Exanpl e: Load tel ephone nunber 1-408-555-1212 into |ocation 9.
*5209 14085551212

Enmer gency Aut odi al er response nessages are progranmed using the Message
Edi tor, described in Chapter 3.

Logi cal Phone Line

If multiple or renpte phone lines are configured, |eading Macro Digits
A B, or C, or no leading nacro digit, direct the call to the various

| ogi cal phone lines. The macro digits are expanded out as well.
Normally in this application the macros would be | oaded with enpty
nmessages, and the |leading macro digits would be used only to direct the
call to the proper |ogical phone line.

Leading Macro Digit Logi cal Phone Line Sel ection
none or A Logi cal Phone Line #1
B Logi cal Phone Line #2
C Logi cal Phone Line #3
See Al so

Operati on Manual "Tel ephone | nterconnect”
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Chapter 12
Macro Sets and the Schedul er

Macro Sets can be stored for manual sel ection by Control Ops and
automati c sel ection by the Scheduler. They contain information

descri bing the conplete Control Operator defined setup of the repeater
plus link, renpote base, and renpte control user function information.
Events are one-shot happeni ngs which may include nessage generation and
clearing telenmetry nmenories. Schedul er setpoints define when
changeovers occur to different Macro Sets, and when events are to occur.

Macro Sets

Macro Sets are stored as Control QOperator setup, renote base and link
setup, and UF output setup. Setpoints define what setup information is
| oaded at each changeover — Control Operator setup only, renote/link
setup only, UF setup only, or all setup

Store Control Op, Renote, Link, and UF Setup into Macro Set
*591x Store current setup into Macro Set x (x = 0-9)

Macro Set O is special in that it is automatically |oaded by the
controller on powerup. WMcro Set 0 should contain the desired powerup
condition of the controller. Al ten sets are available for manual

sel ection by the Control Qperator, and for automatic sel ection by the
schedul er.

Event s

Events are schedul ed generation of programmbl e nmessages and schedul ed
clearing of telenetry mn/max nenories.

Fi ve event nessages may be programmed using the nmessage editor. Message
events specify the nmessage nunber and an attribute, which defines under
what circunmstances the nessage is to be generated. For exanple, an
event nmessage nay be generated only if the repeater is not in use, or it
may be generated on top of any user tal king through the repeater at the
event tinme. Messages may also be directed to the auxiliary (renote
base) transceivers.

Set poi nts
Set poi nts defi ne when changeovers to different Macro Sets occur or when
events are to occur. Up to thirty setpoints may be schedul ed.

Setpoints are defined by a tine of day and day of week. The day of week
may be any one day, every day, weekdays, or weekends.
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Setpoints nmay be renoved by loading an invalid time, such as 00 o' cl ock,
or 99 o'clock. Setpoints are always programed using 12 hour ani pm
format, even if the tine of day clock is selected for 24 hour mlitary
ti me announcenents.

Changeover Set poi nt
*42(ss) (dow) (ami pm) (10's hours) (1's hours)(10's ninutes)
(1's minutes)(Macro Set) (changeover attribute)

Event Message Set poi nt
*43(ss) (dow) (ami pm) (10's hours) (1's hours)(10's ninutes)
(1's minutes)(event nmessage) (event attribute)

Event Telenmetry Menory O ear Setpoint
*44(ss) (dow) (ami pm) (10's hours) (1's hours)(10's ninutes)
(1's minutes)(telenmetry nmenory channel)

Only one setpoint will be activated at a particular day / hour / m nute.
If nmore than one setpoint qualify at a particular time, the | owest
nunbered setpoint is the one which will be activated. |If severa

actions should occur at approxinmately the sane tinme, specify a different
time for each setpoint.

In some cases, this characteristic can conserve setpoints. For exanple,
i f sonmething shoul d happen everyday at 10 pm except Thursday, when
sonet hi ng el se shoul d happen, then place the Thursday setpoint in a

| ower nunbered position than the everyday setpoint. The Thursday
setpoint will be guaranteed to occur on Thursday, while the "everyday"
setpoint will occur on days other than Thursday.

Al so be aware that sone schedul er actions wait for the channel to be
clear. Changeovers wait for any user to unkey. Event messages,
depending on their attribute, may also wait for a clear channel. Only
one scheduler action is held pending at a tinme. This neans that if a
changover is pending, waiting for the user to unkey, and a nminute |ater
a telemetry clear event occurs, the changeover will be lost. Leave
several mnutes after changeovers and waiting event nessages until the
next schedul er acti on.

ss = setpoint 00-29 (both changeovers and events share the
sanme 30 setpoints)

dow = day of week

0 = Sunday 5 = Fri day

1 = Monday 6 = Saturday

2 = Tuesday7 = everyday

3 = Wednesday 8 = weekdays

4 = Thur sday 9 = weekends
ani pm

0 = am

1 =pm
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(10's hours)(1's hours)(10's mnutes)(1l' s ninutes)
Time of day of the setpoint (i.e. 10:58)

[Hours digits may be set to a "wildcard" value with
Touch-Tone "D'. Setting 10's and 1's hours to D
causes a match every hour at "minutes" after.]

Macro Set
0-9 = Macro Set 0-9

Changeover Attribute

0 = Control Operator setup only

1 = Link and Renpte Base setup only

2 = User Function output setup only

3 = Control Op, Link/Renpte, and UF setup

Event Message = 1-5

Event Message Attribute

Repeater transmitter, if repeater not in use
Repeater transmitter, wait for user to unkey
Repeater transmitter even if in use

Renot e base #1 transnmitter, nmenory 9

Renot e base #2 transnmitter, nmenory 9

Renot e base #3 transmtter

OrrWwWNEFO

Event Tel emetry Channel = 33 - 80
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Exanpl e - Let's Schedul e Qur Repeater

Now | et's actually schedul e the operation of our repeater. The three
nost inportant steps are PLAN, PLAN, and PLAN. W need to figure out in
advance exactly what we want the repeater to do, then what the
repeater's schedul e should be. The Scheduler will do what you ask, but
it can't read your nind (even now)!

Let's deci de what we want our Scheduler to do for starters. Perhaps
you'd like to turn off certain features at night, |eaving themon until

| ater on weekends for the party goers. Maybe you have a net Tuesdays,
and you'd like to remi nd users for several hours before net tinme. Just
before the net we can fire off the users' pagers with an event nessage.
During the net it might be nice to have a distinctive courtesy tone. It
m ght be a good idea to have frequent tine remi nders as people are going
to work in the norning. And w sh everyone TGA F on Friday afternoons.
And OG@ M (Ch goodness it's Monday) on Monday nornings. W can wake up
the repeater owner weekday nornings with a "signon" event nessage. And
ask "Why are you up?" as a tail message in the middle of the night.
Finally, we can maintain daily valid nmin/nmax tenperature infornation for
the built-in tenperature sensor by clearing the nmenories daily. This
will be a good start - we can always add nore capability later on

From our exanpl e above, we can deci de what Macro Sets and events we
need. Since the controller always powers up to Macro Set 0, it's best
to nake that our nornal daytinme operation set. W can define our sets:

Macro Set 0: Normal daytine

Macro Set 1: Wekday nornings frequent "Tinme" tail message

Macro Set 2: Friday afternoon "TAF" tail nessage

Macro Set 3: Monday norning "Od M tail nessage

Macro Set 4: Tuesday net reninder "Net tonight " tail nmsg and PI D3
Macro Set 5: Net in progress "N' courtesy tone

Macro Set 6: Normal nighttine

Macro Set 7. Mddle of night "Wy are you up?"

Macro Set 8: not used - available for future use

Macro Set 9: not used - available for future use

And our events:
Event nsg 1. Tuesday 7:58 pm pager nessage
Event nsg 2: Wekdays 6:45 am "si gnon" nessage
Event : Everyday 10 am cl ear VRT channel 15 nax nenory (47)
Event : Everyday 7 pm clear VRT channel 15 min nenory (79)

Let's start defining our macro sets with set 0. Make sure all the
Control Qperator selections are what we want (enter the proper Control
Operator comands if you're not sure what they're set at), along with
the renote base and UF setups, although in this exanple they're not
important. Unlock the controller, and enter the *5910 progranmm ng
command (responds with "INIT"). You've taken a snapshot of the current
setup of the controller, and it's been stored as Macro Set 0. From now
on, on powerup, or when Macro Set O is selected automatically by the
Schedul er or manually by the Control Op, the controller will be in the
sane state that it's in now
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Let's load the various tail nessages, ID s and so on for the various
special macro sets and events. W can | oad

TMA(1) (*1181): (tine) (am pn) (nsgs present)
TMA(2) (*1182): "TAF"

TMA(3) (*1183): "Od M

TMA(4) (*1184): "Net tonight at 8:30"

TMA(7) (*1187): "Wy are you up?"

PID3(C) (*1175): "BARC Net tonight at 8:30, on WAGAXX, repeater”
Courtesy Tone 8 (*1048): Mbrse code "N

Event 1 Message: "(pager nmenory 35 - group call) Net in two
m nut es”
Event 2 Message: "Tinme for all Control QOperator 's to get up and
get go -ing (explosion). This is WABAXX,
repeater" (use nmessage nacros to fit it all in)

Now back to the Macro Sets. For set 1, let's select TM4 (114) and TMs1
(116) with the right Control Operator conmands, then unlock the
controller and enter "*5911" to store state 1. For set 2, let's select
TM4 again, but less frequently with TM Tiner (**/prefix/118), and store
the state with *5912. Set 3 for Monday norning is pretty nuch the same
except for the automatic selection of TM4(3), so we can store the
existing state again into set 3 (*5913).

Set 4 for Tuesday net rem nder again uses TMA(4), and PID3(C). Let's
make sure that the pending ID at |east rotates through PID3 by sel ecting
RPI D command (105), then storing the state using *5914.

Set 5 selects a special courtesy tone for during the net, CT8 as | oaded
above. W also want the tail nessage off, so we command TM OFF
(**/prefix/115), and CT8 (**/prefix/148). Now we can store the current
state into Macro Set 5, by entering *5915.

Normal |y during the night, we nay want to disable the Autopatch and User
Loadabl e Autodial, require PL for Control Operator conmands, disable
Spare Audio 1 and the Pad Test, |ock the User Autodial er, disable the
reverse patch, and so on. W can enter the appropriate Control Operator
commands. We nay want the tail nmessage off (**/prefix/115). Now we can
enter "*5916" to store the state.

Say in the mddle of the night we'd like the controller to ask "Wy are
you up?" as a tail nessage. W can nodify the set we | ast defined by
selecting TMA(7) (**/prefix/114), generated every 4 tails TM34
(**/prefix/117). Store the nodified nighttine state in 7 by entering
*5917.

Now we' ve defined and stored all the Macro Sets for our exanple. W can
get back to the daytinme set by nanually selecting Macro Set 0O
(**/prefix/130). Now we define the changeover and event tines, or
set poi nt s.
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Friday afternoons at 1 o'clock let's select set 2 for the TAF tail
nmessage from

mesag
6: 30

St at e,

e, until

until

7: 30.

Monday norni ngs we want the "Od M
net tine we want the net

9. Tuesdays from4:30 til

and at net tine we switch over to the "N'

courtesy tone.

rem nder
W can

switch to the nighttinme state at nidnight on weeknights and at 1:30 am

on weekends.

From3 to 6 am

let's ask "Why are you up?".

we can define our setpoints wth progranm ng commands:

Set poi nt Ti me Day Macro Set/Event

0 1: 00 pm Fridays VB2

1 7:30 pm Fridays VS0

2 6: 30 am Mondays MS3

3 9: 00 am Mondays VS0

4 4:30 pm Tuesdays VB4

5 8: 00 pm Tuesdays VS5

6 8:30 pm Tuesdays VS0

7 12: 00 am weekdays V56

8 1: 30 am weekends V56

9 3: 00 am everyday VS7

10 6: 00 am everyday VS0

11 7:00 am weekdays V51

12 9: 00 am weekdays VS0

13 7:58 pm Tuesdays EVl

14 6: 45 am weekdays EV2

15 10: 00 am everyday clr 15 max

16 7:00 pm everyday clr 15 mn

17-29 not used - available for later use
If we ever want to erase a setpoint, we can do i
wi Il never happen, e.g. 00 o' clock, or *42 xx O

Now we' re done!
provi di ng additi onal
nmessage variety,

You can think about jazzing it
PID3's as different states are sel ected for

addi ng nore events, and so on.
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Tel emretry Meter Faces - 13

Chapter 13
Tel emetry Meter Faces

The Meter Face Assignment conmands define a particular nmeter type to be
assigned to each of the sixteen analog input channels. Note that many
anal og channel s nay be assigned the same neter type, nmaking it possible
to have several tenperature sensors, several voltage and power readings,
etc.

*55 CC FF CC is hardware anal og i nput channel 01-16
FF is neter face nunmber 00-33

Meter face FF is assigned to hardware anal og i nput channel CC.
Anal og i nput channel 15 should be assigned neter face 05, and channel 16

shoul d be assigned neter face 00 for readback of internal tenperature
and vol t age.

Met er Faces (FF)
Vol t age

0-16 volts 00
0-32 volts 25
0- 256 volts 24
Current

0-64 ua 23
0-4 anps 22
0-8 anps 21
0-16 anps 01
0- 32 anps 20
Power

0-2 watts 17 (fractional)
0-4 watts 18
0-8 watts 19
0-8 watts 11 (whol e units)
0-16 watts 12
0-32 watts 13
0-64 watts 14
0-128 watts 15
0-256 watts 16
Tenper at ur e/ Weat her

LMB35 sensor 05
Hi accuracy 06
Direction (cardinal) 08
Direction (deg) 26
W nd speed 09
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Recei ver Measurenents
(sanpled 1 sec. into repeater
user's transm ssion)

S-neter 02
Freq. error 03
Freg. error inverted 27
Qui eting 04
Devi at i on 10

Recei ver Measurenents
(measured on request)

S-neter 30
Freq. error 31
Qui eti ng 32
Devi ati on 33
M scel | aneous

General 0-100 07
Enpty assi gnnent 99

Exanpl e

Assign the S-neter "neter face" to analog input channel 1, so that it's
automatically neasured 1 second into the user's transm ssion and read
back when interrogated. This will allow users to read their signal
strength into the repeater by entering the user command (VRT prefix) 1.
The programm ng conmand to nmake this assignnent is "*55 01 02"

Exanpl e
Assign the S-neter "neter face" to analog input 4 so that we can read
the S-neter on a renote base transceiver. The neasurenment will be nade

when our conmand is evaluated by the controller. The progranm ng
command to make this assignnent is "*55 04 30"

Exanpl e
Assign the LM335 tenperature sensor neter face to channel 15, with "*55
15 05".

Tenperature Calibrate

The Tenperature Calibrate command adjusts the on-board tenperature
sensor and ot hers using the LM335 sensor neter face (05). It is used to
set the readback to agree with a reference thernoneter, and is normally
done at the factory.

*5500 XXXX XXXX = 0-9999 calibration constant
(typically 3000-5000, approximtely 100 units per degree error)

If the adjustnent needs to be nade in the field, select a constant such
as 4000 and read tenperature. |If the readback is, for exanple, five
degrees high, subtract 500 fromthe constant and try again. Continue
until you're within a couple of degrees of the thernoneter.
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Chapter 14
Patch Restrictions and Mappi ng

Tel ephone calls placed through the Autopatch nay be toll restricted.
The Control Operator selects |ong distance enable or disable

i ndependently for each of the three Autopatch access conmands. These
sel ections may al so be automatically inplenmented by the Schedul er.

An "antidialer" may trap specific tel ephone nunbers, or bl ocks of
nunbers, from being placed through the Autopatch

Toll Restrict

When | ong distance is disabled by the Control Operator or Schedul er, the
controll er exanmi nes the nunber to be dialed to determine if it's
considered to be a toll call. Two toll restrict nodes are available to
choose from dependi ng on the characteristics of the repeater system and
the |l ocal tel ephone conpany.

Toll Restrict Mode A sinply restricts calls to tel ephone nunbers
beginning with a 0 or 1, or longer than seven digits. This node is
sufficient for many repeater systens, providing the necessary protection
agai nst unaut hori zed toll calls.

Mode B permits the repeater owner to define the calling area avail abl e
to users. He may specify which exchanges are permitted and which are
restricted in two different area codes. All eight hundred exchanges in
each area code may be individually defined as pernmitted or restricted
(exchanges 200-999). |In addition, he can define permtted area codes in
which all exchanges are allowed (such as toll-free 800 nunbers).

See the Qperation Manual — "Tel ephone Interconnect"” — for additiona
di scussion on toll restriction.

Toll Restrict Mdde Sel ection

*5691 Toll Restrict Mde A
*5692 Toll Restrict Mde B
Toll Restrict Mdde B Exchange Tabl es

*5610 Define entire Local Exchange Table to be "long di stance"

*5611 Define entire Local Exchange Table to be "local"

*5610xxx Define exchange xxx in Local Exchange Table to be "l ong
di st ance”

*5611xxx Define exchange xxx in Local Exchange Table to be "local"

*5620 Defi ne entire Adjacent Exchange Table to be "l ong distance"

*5621 Defi ne entire Adjacent Exchange Table to be "local"

*5620xxx Define exchange xxx in Adjacent Exchange Table as "l ong
di st ance”

*5621xxx Define exchange xxx in Adjacent Exchange Table as "l ocal"

(Note: xxx is the three-digit tel ephone exchange, from 200 t hrough 999.)
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Area codes are defined using the Message Editor. Those which are used
shoul d be | oaded as three-digit speech or Mdrse code nessages. Unused
area codes should be | oaded as enpty nessages. (To enter an enpty
nmessage, unlock the controller, select the nessage, and enter *0 - store
nessage. )

*1169 Local Area Code

*1170 Adj acent Area Code
*11117 Permtted Area Code #1
*11118 Permtted Area Code #2
*11119 Permtted Area Code #3

Exanpl e

The | ocal area code is 408. Unlock the controller and select the Local

Area Code nmessage with *1169. After the controller responds, then enter
04 00 08. The nessage editor reads back "408". Wite the nessage into
non-vol atile menmory with *0.

Anti di al er

Ten tel ephone nunbers or bl ocks of nunbers may be | oaded into the
antidi aler which are trapped by the Autopatch.

The tel ephone nunbers stored in the antidialer nmay be up to el even
digits long. In addition to individual phone nunbers, blocks of nunbers
may be stored using "wldcards" and "gl obal s".

A wildcard in a digit position automatically "matches" any digit dialed
by a user. For exanple, if a nunber stored in the antidialer is
"253808W, then ten tel ephone nunbers, from 253-8080 through 253-8089,
wi |l be bl ocked.

A global in a digit position causes a match to any tel ephone nunber
whi ch matches the digits preceding the global. For exanple, a nunber
stored in the antidialer as "1301G' mat ches any tel ephone nunber

begi nning with a 1-301.

Wl dcard = Touch-Tone D
d obal = Touch-Tone *

*5300(t el ephone nunber) Anti di al er sl ot
*5301(t el ephone nunber) Anti di al er sl ot
*5302(t el ephone nunber) Anti di al er sl ot
*5303(t el ephone nunber) Anti di al er sl ot
*5304(t el ephone nunber) Anti di al er sl ot
*5305(t el ephone nunber) Anti di al er sl ot
*5306(t el ephone nunber) Anti di al er sl ot
*5307(t el ephone nunber) Anti di al er sl ot
*5308(t el ephone nunber) Anti di al er sl ot
*5309(t el ephone nunber) Anti di al er sl ot

OCoOoO~NOUIA~hWNEFO
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Di al i ng For mat

Tel ephone nunbers are regenerated by the controller into the phone I|ine.
The dialing format may be selected with these commands. Dialing to
renote phone lines is always nornmal DTM-

*5400 Normal DTMF
*5403 Sl ow DTMF

*5401 Dial pulse 10 pps
*5402 Dial pulse 20 pps

Phone Li ne Dedi cated / Shared

The controller may share a phone Iine with several other controllers at
the sanme site. 1In the shared node, the Phone Line Busy input is

exam ned by the controller before placing a call. |If it's in use by
anot her controller, the user is given a "Busy" nessage. Qherwi se, the
controller grabs the phone Iine and sets the Phone Line Busy output.

In the normal Dedicated node, the Phone Line Busy input is not tested
prior to placing outgoing calls.

*5404 Dedi cated phone line (normal)
*5405 Shared phone line

Logi cal Phone Line Assignnent

There are three "l ogical phone lines" accessible fromthe Autopatch and
autodi al ers. Each |l ogical phone line is assigned to be Local Phone Line
#1 or #2, or Renote Phone Line #1, #2, or #3. See the Operation Manual
— "Tel ephone Interconnect - Miltiple and Renote Phone Lines" — for nore
detail s.

The | ogi cal phone lines are assigned using the follow ng programm ng
conmands.

*54061(L) Logical Phone Line #1 Assignhment

*54062(L) Logical Phone Line #2 Assignhment

*54063(L) Logical Phone Line #3 Assignhment
L =1/ Local Phone Line #1

2 |/ Local Phone Line #2

3 / Renote Phone Line #1

4 | Renote Phone Line #2

5 / Renote Phone Line #3

Exanpl e

Assi gn Logi cal Phone Line #1 to be Local Phone Line #1 and Logi cal Phone

Line #2 to be Renote Phone Line #1.

*540611, *540623
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Renot e Phone Line Up / Down Channel s

Renot e t el ephone |ines may be accessed autonatically through the
repeater system The up and down channels to the renote phone |ine

| ocation may be through the auxiliary transceivers, the contro

receiver, and/or the repeater transmitter. The up and down channels are
assigned with these commands.

*5407(u) Up Channel Assignnent
*5408(d) Down Channel Assignnent

u=0/ control receiver
1/ auxiliary transceiver 1
2/ auxiliary transceiver 2
3/ auxiliary transceiver 3
4 |/ auxiliary transceiver 4
d =0/ repeater transmtter
1/ auxiliary transceiver 1
2/ auxiliary transceiver 2
3/ auxiliary transceiver 3
4 |/ auxiliary transciever 4

Exanpl e

Assign the up channel for renote phone line calls to be auxiliary
transceiver 2 (nmenory frequency 8) and the down channel to be the
repeater transmtter

*54072, *54080
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Chapter 15
Renpt e Bases / Links

Renot e Base Frequency Menories

Frequently used renote base frequencies may be stored in nenories and
may be accessed by users with abbreviated conmands. |In addition to
frequency, the PL, antenna direction, and band select bits which are
supplied in the serial data streamare also stored in the nenories.

When users activate a renpte base nenory, the response, instead of the
normal frequency readback, may be a progranmabl e "name" which may be the
call of the repeater or other identifier, such as "five-two" (short for
146. 52 Miz).

Two nenories for each renote base serve special functions and are not
avail able to users. They are automatically activated when patch calls
are directed to renote phone |ines accessed through the auxiliary
(renmote base) transceivers and when the system sends pagi hg tones or
event nessages directed to them

To store a frequency nenory, bring up the renpte base on the desired
frequency, with PL, direction, and band sel ect properly selected if
these are used. Then, unlock the controller and enter the "Store"
command to wite the information for the renote into nenory. (The
renote base may be conmanded when the controller is unlocked by
preceedi ng the renote base user conmand with **.)

*5711 Store Renpte Base #1 Frequency Menory
*5712 Store Renpte Base #1 Frequency Menory
*5713 Store Renpte Base #1 Frequency Menory
*5714 Store Renote Base #1 Frequency Menory
*5715 Store Renpte Base #1 Frequency Menory
*5716 Store Renpte Base #1 Frequency Menory
*5717 Store Renpte Base #1 Frequency Menory
*5718 Store Renpte Base #1 Frequency Menory
*5719 Store Renpte Base #1 Frequency Menory
nmessages)
*5741 Store Renote Base #2 Frequency Menory
*5742 Store Renote Base #2 Frequency Menory
*5743 Store Renpte Base #2 Frequency Menory
*5744 Store Renpte Base #2 Frequency Menory
*5745 Store Renpte Base #2 Frequency Menory
*5746 Store Renopte Base #2 Frequency Menory
*5747 Store Renpte Base #2 Frequency Menory
*5748 Store Renpte Base #2 Frequency Menory
*5749 Store Renpte Base #2 Frequency Menory
nmessages)

(renmote phone line)
(pagi ng, events, nodem

O©CO~NOUIAWNPE

O©CO~NOUIAWNPE

(renmote phone line)
(pagi ng, events, nodem

See Chapter 3, "The Message Editor", for infornation on defining nenory
names.
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Renot e Base / Link Channel Assignment

Four hardware channels are available for assignnent as renote bases,
full duplex links, a control receiver, and the user selectable "Spare
Audi o 1" function

Renot e bases and |inks are handled sinmilarly by the controller.

Each channel assigned as a renpte base or link nay pernit certain | evels
of command entry fromthe renote / |ink.

*5761(c)(t) Renote Base / Link 1 Channel

*5762(c)(t) Renote Base / Link 2 Channel

*5763(c)(t) Renote Base / Link 3 / Spare Audio 1 Channel
*5764(c)(t) Renote Base / Link 4 / Control Receiver Channel

c =1/ Link; 2/ Renote Base; 3/ Spare Audio 1; 4 / Control
Recei ver

t (applies to renote base / link selection only) = 0/ no conmand; 2/
user commands only; 3 / all commands ok

Exanpl e

Assign channel 1 as Renote Base 1, no command capability fromthe
renmote; channel 2 as Link 2, all commands ok; channel 3 as Renote Base
3, user conmands only fromthe renote; channel 4 as Control Receiver.

*576120, *576213, *576322, *576443
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Chapter 16
Pager Menories

Information identifying each pager in the systemnay be stored in one of
fifty-four nenories. Fifty nenories are intended to address user's
pagers while four nmenories specify optional signalling format to renote
phone |ine |ocations.

Each pager is identified by its format, address, and frequency.
Menori es are | oaded using progranm ng commands of the format

*29xx f aaaa U

XX = pager nenory 00-53

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

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

U = frequency

repeater transmtter

Renpote Base #1 nenory 9

Renpot e Base #2 nenory 9

Renot e Base #3 (fixed frequency)

WN PO

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

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

Menory 38 — CTCSS 110.9 Hz, repeater transmtter *2938 7 15 0
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Mor se
*1078
*1079
*10106
*10107
*1041
*1042
*1043
*1044
*1045
*1046
*1047
*1048
*10109
*10110
*10111
*10112
*10113
*1060
*1067
*10101
*10102
*10103
*10104
*10105
*10120
*1050
*1051
*1052
*1053
*1054
*1055
*1056
*1057
*1058
*1059
*1001
*1008
*1009
*1002
*1003
*1004
*1005
*1006
*1074
*1075
*1076
*1077
*1007
*1000
*1010
*10100
*10108
*10141

Speech
*1178
*1179
*11106
*11107
*1141
*1142
*1143
*1144
*1145
*1146
*1147
*1148
*11109
*11110
*11111
*11112
*11113
*1160
*1167
*11101
*11102
*11103
*11104
*11105
*11120
*1150
*1151
*1152
*1153
*1154
*1155
*1156
*1157
*1158
*1159
*1101
*1108
*1109

*11100
*11108
*11141

Message

Al arm #1
Al arm #2
Al arm #3
Al arm #4
Courtesy
Courtesy
Courtesy
Courtesy
Courtesy
Courtesy
Courtesy
Courtesy
Courtesy
Courtesy
Courtesy
Courtesy
Courtesy

Generic Conmand Response

Denp Tag
Bul l etin
Bul l etin
Bul l etin
Bul l etin
Bul l etin
Pad Test
Ener gency
Ener gency
Ener gency
Ener gency
Ener gency
Ener gency
Ener gency
Ener gency
Ener gency
Ener gency
Initial I
Initial I
Initial I

Tone #1
Tone #2
Tone #3
Tone #4
Tone #5
Tone #6
Tone #7
Tone #8
Tone #9
Tone #1
Tone #1
Tone #1
Tone #1

0
1
2
3

Board #1
Board #2
Board #3
Board #4
Board #5
Responses

Aut odi
Aut odi
Aut odi
Aut odi
Aut odi
Aut odi
Aut odi
Aut odi
Aut odi
Aut odi
D #1

D #2

D #3

Forced CWID

Anxi ous
Pendi ng
Pendi ng
Pendi ng
Pendi ng
Pendi ng
Pendi ng
Pendi ng
Speci al

al
al
al
al
al
al
al
al
al
al

HFHEHFHFHFHH
WWWWWN -

SAvAVACAUAUACAWAW)

(0,1)
(2,3)
(4,5)
(6,7)
(8,9)

Periodic QST ID

Touch- Tone Access Down |ID
Transm tter
Transm tter

AuX.
AuX.
Macro 1

#1
#2
#3
#4
#5
#6
#7
#8
#9

Pager
Phone I D

Programmi ng Summary

Response #Char
AL1 10
AL2 10
AL3 5
AL4 5
CT1 4
CT2 4
CT3 4
CT4 4
CT5 4
CT6 4
CT7 4
CT8 4
CT9 4
CT ten 4
CT el even 4
CT twel ve 4
CT thirteen 4
COPR 6
DEMO 18
B1 12
B2 12
B3 12
B4 12
B5 12
PAD 16
ADEO 6
ADE1 6
ADE2 6
ADE3 6
ADE4 6
ADE5 6
ADE6 6
ADE7 6
ADES 6
ADE9 6
|1 D1 22
|1 D2 22
|1 D3 22
FI D 14
Al D 14
Pl D1 26
Pl D2 26
Pl D3A 26
Pl D3B 26
Pl D3C 26
Pl D3D 26
Pl D3E 26
SPI D 50
QsT 14
TTID 6
PG D 4
PHI D 4
ML 10
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*10142 *11142 Macro 2 M 10
*10143 *11143 Macro 3 MB 6
*10144 *11144 Macro 4 w4 6
*1090 *1190 Mai | box Message #0 VBMD 6
*1091 *1191 Mai | box Message #1 VBML 10
*1092 *1192 Mai | box Message #2 VBWVR 10
*1093 *1193 Mai | box Message #3 VBNVB 10
*1094 *1194 Mai | box Message #4 VB\VY 18
*1095 *1195 Mai | box Message #5 VBNVb 18
*1096 *1196 Mai | box Message #6 VBB 18
*1097 *1197 Mai | box Message #7 VBMY 18
*1098 *1198 Mai | box Message #8 VBB 18
*1099 *1199 Mai | box Message #9 VBIVD 50
*1073 *1173 Mai | Present Message MAI L 5
*10152 *11152 Pager Pronpt PPRO 10
*1020 *1120 Aut opatch Activate AP up 6
*1029 *1129 User Autodial Activate ADU up 6
*1072 *1172 Ant i di al ANTI 10
*1018 *1118 Pat ch Cover Tone PCT 6
*1017 *1117 Pat ch Ti meout Warni ng P tine out alert 6
*1065 *1165 Phone Answer PHAN 18
*1066 *1166 Phone Hangup HANG 10
*10151 *11151 Reverse Patch Call - For RPC

*1063 *1163 Renot e Base #1 Nane L1

*1064 *1164 Renot e Base #2 Nane L2

*10115 *11115 Renote Base #3 Nane L3

*10114 *11114 Renote Base #4 Nanme L4

*1061 *1161 Renot e Base #1 Freq. Prefix Renote 1 P
*1062 *1162 Renot e Base #2 Freq. Prefix Renote 2 P

4
6
6
6
6
6
6
*10121 *11121 Renpte Base #1 Mem 1 Nane LINL 6
*10122 *11122 Renpte Base #1 Mem 2 Nane LIN2 6
*10123 *11123 Renpte Base #1 Mem 3 Nane LIN3 6
*10124 *11124 Renpte Base #1 Mem 4 Nane L1IN4 6
*10125 *11125 Renpte Base #1 Mem 5 Nane LIN5 6
*10126 *11126 Renpte Base #1 Mem 6 Nane L1NG6 6
*10127 *11127 Renpte Base #1 Mem 7 Nane L1IN7 6
*10131 *11131 Renpte Base #2 Mem 1 Nane L2N1 6
*10132 *11132 Renpte Base #2 Mem 2 Nane L2N2 6
*10133 *11133 Renpte Base #2 Mem 3 Nane L2N3 6
*10134 *11134 Renpte Base #2 Mem 4 Nane L2N4 6
*10135 *11135 Renpte Base #2 Mem 5 Nane L2N5 6
*10136 *11136 Renpte Base #2 Mem 6 Nane L2N6 6
*10137 *11137 Renpte Base #2 Mem 7 Nane L2N7 6
*10140 *11140 Changeover Announcenent Change over 5
*10146 *11146 Event 1 Message El 12
*10147 *11147 Event 2 Message E2 12
*10148 *11148 Event 3 Message E3 12
*10149 *11149 Event 4 Message E4 12
*10150 *11150 Event 5 Message E5 12
------ *1168 Phone Nunber Leading "1"
Overri de LD over 6
------ *11128 Phone Nunber Macro "A" MA 6
------ *11129 Phone Nunber Macro "B" VB 6
------ *11130 Phone Nunber Macro "C MC 6
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*1169
*1170
*11117
*11118
*11119
*1171
*11138
*11139
*1111
*1112
*1113
*1114
*1181
*1182
*1183
*1184
*1185
*1186
*1187
*1188
*1189
*1115
*1116
*1117
*1119
* 12XX
*1121
*1131
*1122
*1132
*1123
*1133
*1124
*1134
*1125
*1135
*1126
*1136
*1127
*1137
*1128
*1138
*1130
*1139

Local

Permtted Area Code #1
Permtted Area Code #2
Permtted Area Code #3
Primary Patch Dialing Prefix

Area Code
Adj acent Area Code

Area
Area
Area
Area
Area
PPRE

Secondary Patch Dialing PrefixSPRE
Tertiary Patch Dialing Prefix TPRE

Tail Message #1
Tail Message #2
Tail Message #3
Tail Message #4
Tail Message #4
Tail Message #4
Tail Message #4
Tail Message #4
Tail Message #4
Tail Message #4
Tail Message #4
Tail Message #4
Tail Message #4
Repeat er Ti meout
Repeat er

Cal |
User
User
User
User
User
User
User
User
User
User
User
User
User
User
User
User
User
User

Si gn

Functi
Functi
Functi
Functi
Functi
Functi
Functi
Functi
Functi
Functi
Functi
Functi
Functi
Functi
Functi
Functi
Functi
Functi

on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on
on

O N~NOOOOUITURARMWWNNEER

Byte 1 Nane
Byte 2 Nane

(0)
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

Ti meout d ear
Pat ch Ti meout Warni ng

Touch- Tone Cover Tone

Hi gh
Low
Hi gh
Low
Hi gh
Low
Hi gh
Low
Hi gh
Low
Hi gh
Low
Hi gh
Low
Hi gh
Low

Programmi ng Summary

code
code
code
code
code

TML

™

TMB

TMVAO

™M1

VA2

TMA3

TVA4

TMA5

TMVA6

1Y ¥

TVA8

TMVAO
Repeat er
Repeat er
TTCT

Cal |

UF 1 high
UF 1 | ow
UF 2 high
UF 2 | ow
UF 3 high
UF 3 | ow
UF 4 high
UF 4 | ow
UF 5 high
UF 5 | ow
UF 6 high
UF 6 | ow
UF 7 high
UF 7 | ow
UF 8 high
UF 8 | ow
UFB1

UFB2

Pr ogranm ng Reference -

P1
P2
P3

t i meout
ti meout cancel
Patch ti nmeout alert

mmmmmmmmmmmmmmmmmmmbonsovooooooooooooooooooovovovovovovoooooooooooo
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Morse Code Par aneters

Programmi ng Summary

Speed Pitch Leve

*2000 *2010 *2020 Initial ID speed = 5-35 WM

*2001 *2011 *2021 Forced CWID pitch = 0 -3000 Hz

*2002 *2012 *2022 Anxi ous |ID level = 0 (0 dB)

*2003 *2013 *2023 Pendi ng/ QST I D 1 (-3 dB)

*2004 *2014 *2024 Special ID 2 (-6 dB)

*2005 *2015 *2025 User Command 3 (-9 dB)

*2006 *2016 *2026 Control Op Command

Courtesy Tone Sel ection

Conmand

*3T10 (delay) Delay to Segnent 1 BPD delay = 0 - 3500 ns
*3T20 (delay) Delay fromSegnent 1 to 2 BPD T = tone set 1-9, 0 (10)
*3T30 (delay) Delay from Segnent 2 to 3 BPD *1 (11), *2 (12), *3 (13)
*3T11 (pitch) Segnment 1A Pitch BPP pitch = 0-3000 Hz

*3T12 (pitch) Segnment 1B Pitch BPP

*3T21 (pitch) Segnment 2A Pitch BPP

*3T22 (pitch) Segnment 2B Pitch BPP

*3T31 (pitch) Segnment 3A Pitch BPP

*3T32 (pitch) Segnment 3B Pitch BPP

*3T13 (level) Segnent 1 Level BPL level =0 (0/-6 dB)
*3T23 (level) Segnent 2 Level BPL 1 (-3/-9 dB)
*3T33 (level) Segnent 3 Level BPL

*3T14 (dur) Segnent 1 Duration BPD dur = 0-3500 ns

*3T24 (dur) Segnent 2 Duration BPD

*3T34 (dur) Segnent 3 Duration BPD

*3T40 (hang tinme) Hang Tine BPHT hang time = 0-10,000 ns
*3T50 Previ ew Courtesy Tone BPPRV

*3(dest) 0(source)

Ti mers
*4019
*4004
*4018
*4005
*4020
*4021
*4028
*4000
*4001
*4002
*4003
*4017
*4008
*4009
*4010
*4016
*4013
*4027
*4012
*4006
*4007

(peri
(peri
(peri
(peri
(peri
(peri
(peri
(peri
(peri
(peri
(peri
(peri
(peri
(peri
(peri
(peri
(peri
(peri
(peri
(peri
(peri

od)
od)
od)
od)
od)
od)
od)
od)
od)
od)
od)
od)
od)
od)
od)
od)
od)
od)
od)
od)
od)

Al arm
Sequence Interdigit Tiner
Begi nni ng of Transni ssion to SequenceS(B
Sequence to End of Transm ssion

| ndi vi dual

Repeat er Activity Timer

Ext er na

Initi

al

Devi ce Ti ner
I D Timer

Forced CWID Ti mer

Anxi ous | D Tiner
Pending I D Ti ner

Periodic QST ID Tiner
Aut opat ch Ti meout

User

Pat ch Ti ner

Loadabl e Aut odi al er
Emer gency Aut odi al er Ti neout
Ext end Ti ner

Patch Activity Tiner
Reverse Patch Ring Ti neout

Phone Answer

Del ay Ti ner

Long Ti meout Ti ner
Short Ti neout Ti ner

Ti meout

Copy Source to Destination BPCPY

AL tiner
SEQ

User Access Code Tiner

SQE
| UA

repeater A tinmer
EXT

Ti mer |
Tinmer F
Ti mer Al
Ti ner
Ti ner

000

I D
QT

AP ti meout

AU ti nmeout

AE ti meout
Timer X
APAT

RP ti meout
PHAN
Repeater tinmer L
Repeater timer S
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Programmi ng Summary

*4014 (period) Spare Audio 1 Tiner SP1 tiner
*4015 (period) Tail Message Tinmer TM ti mer
*4011 (period) Touch-Tone Access Mde Ti ner TTAM
*4026 (period in nms) Turn-on Del ay TX on

Setting the O ock and Cal endar
*4100 (am pm) (hours 10s) (hours 1s) (mnutes 10s) (m nutes 1s)

am' am pm= 0
pm' ampm=1
*4101 (nonth 10s) (nonth 1s) (day 10s) (day 1s) (year 10s) (year
*4102 (dow) dow / 0 = Sunday . 6 = Sat urday
*41031 12 Hour For mat
*41032 24 Hour For mat
Conmand Codes / Channel s
*5000 (1-4) Control Operator Command Root Set 1 - 4
*5001 (prefix) Control Operator Command Prefix (Over the air)
*5014 (prefix) Control Operator Command Prefix (Over the phone)
*5005 (prefix) Primary Autopatch Prefix
*5016 (prefix) Secondary Autopatch Prefix
*5017 (prefix) Tertiary Autopatch Prefix
*5003 (prefix) Primary Emergency Autodial er Prefix
*5018 (prefix) Secondary Enmergency Autodial er Prefix
*5004 (prefix) User Loadabl e Autodi al er Bank 0 Prefix
*5019 (prefix) User Loadabl e Autodi al er Bank 1 Prefix
*5029 (prefix) User Loadabl e Autodi al er Bank 2 Prefix
*5007 (prefix) User Loadabl e Autodi al er Bank 0 Load/Erase Prefix
*5020 (prefix) User Loadabl e Autodi al er Bank 1 Load/Erase Prefix
*5030 (prefix) User Loadabl e Autodi al er Bank 2 Load/ Erase Prefix
*5013 (prefix) Patch Utility Group P Prefix (reverse patch answer,
cust om hangup, dupl ex, cover, tinmer extend)
*5021 (prefix) Patch Utility Group Q Prefix (redial, hookflash)
*5011 (conmand) Reverse Patch Activate Conmand
*5022 (conmand) Patch / Spare Audio 1 Hangup Command (| oadi ng an
enpty conmand nakes the hangup command #)
*5002 (prefix) User Function Renote Control Prefix
*5006 (prefix) Link / Renpte Base Prefix
*5015 (prefix) Pagi ng Prefix
*5012 (conmand) Spare Audio 1 On Command
*5010 (prefix) Deno Message / Bulletin Board Prefix
*5025 (prefix) Mai | box Prefix
*5009 (prefix) Voi ce Response Tel enetry Prefix
*5008 (prefix) Touch- Tone Access Up/ Down Prefi x
*5026 (prefix) Touch-Tone Pad Test Prefix
*5027 (prefix) User Mapped Control Operator Comrand Prefix
*5028 (prefix) I ndi vi dual User Access Code Prefix
*5055 (attributes) Primary Autopatch Attributes
*5066 (attributes) Secondary Autopatch Attributes
*5067 (attributes) Tertiary Autopatch Attributes

*5053
*5068
*5054
*5069
*5079

(attributes) Primary Emergency Autodialer Attributes
(attributes) Secondary Emergency Autodialer Attributes

(attributes) User
(attributes) User
(attributes) User

Bank O Attri butes
Bank 1 Attri butes
Bank 2 Attri butes

Loadabl e Aut odi al er
Loadabl e Aut odi al er
Loadabl e Aut odi al er
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*5057
*5070
*5080
*5063
*5071
*5052
*5056
*5065
*5062
*5060
*5075
*5059
*5058
*5076
*5077

(attributes)
(attributes)
(attributes)
(attributes)
(attributes)
(attributes)
(attributes)
(attributes)
(attributes)
(attributes)
(attributes)
(attributes)

Programmi ng Summary

User Loadabl e Aut odi al er Bank O Load/ Erase Attri butes
User Loadabl e Aut odi al er Bank 1 Load/ Erase Attri butes
User Loadabl e Aut odi al er Bank 2 Load/ Erase Attri butes

Patch Utility Group P Attributes

Patch Utility Goup Q Attributes

User Function Renote Control Attributes
Link Attributes

Pagi ng Attributes

Spare Audio 1 On Attributes

Deno Message / Bulletin Board Attributes
Mai | box Attributes

Voi ce Response Tel enetry Attributes

(attributes) Touch- Tone Access Up/ Down Attri butes
(attributes) Touch-Tone Pad Test Attributes
(attributes) User Mapped Control Operator Command Attributes

(attributes) Individual User Access / ldentify Attributes

*5078

*4610

*4611
*4610xyz
*4611xyz
*A5DCC
*5000 0 xxx
*5000 1 xxx
*5000 2 xxx
*5000 3 xXxXx
*5000 4 xxx
*5000 5 xxx
*5000 6 XXX
*5000 7 XXX
*5000 8 xxx
*5000 9 xxx
*58080
*58081
*58010
*58011
*58020
*58021

Logic | /_O Senses

*5100s

*5101s
*5102s
*5103s
*5108s
*5109s
*5104s
*5112s
*5105p
*5106(q

D sable all individual user access codes
Enabl e all individual user access codes

Di sabl e user access code xyz (xyz = 000 - 799)
Enabl e user access code xyz (xyz = 000 - 799)
Specify first digit ("D' for call sign slot "CC')

User
User
User
User
User
User
User
User
User
User

Mapped Control Op Command O
Mapped Control Op Command 1
Mapped Control Op Command 2
Mapped Control Op Command 3
Mapped Control Op Command 4
Mapped Control Op Command 5
Mapped Control Op Command 6
Mapped Control Op Command 7
Mapped Control Op Command 8
Mapped Control Op Command 9 (xxx = Contro

1 code)
Primary Unl ock Code Sel ect
Secondary Unl ock Code Sel ect
Di sabl e command from repeater receiver
Enabl e command from repeater receiver
Di sabl e command fromtel ephone
Enabl e command from tel ephone

Qo root

1/ high

Link / Renpte Base 1 CCS Logic Inputs = 0/ low true
true

Link / Renote Base 2 COS Logic | nput

Link / Renpote Base 1 PTT Logic Cutput

Link / Renpote Base 2 PTT Logic Cutput

Link / Renote Base 3 COS Logic | nput

Link / Renote Base 4 COS Logic | nput

User / Control Op PL Logic | nput

User Only PL Logic Input

Phone O f hook p=0/ TP1, 1/ TP-3

User Function Logic Qutputs q = 0/l atched, 1/expanded
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Programmi ng Summary

Emer gency Aut odi al er Nunbers

*5200 (tel ephone nunber) Emer gency Aut odi al #0
*5201 (tel ephone nunber) Enmer gency Aut odi al #1
*5202 (tel ephone nunber) Emer gency Aut odi al #2
*5203 (tel ephone nunber) Emer gency Aut odi al #3
*5204 (tel ephone nunber) Emer gency Autodi al #4
*5205 (tel ephone nunber) Emer gency Aut odi al #5
*5206 (tel ephone nunber) Enmer gency Aut odi al #6
*5207 (tel ephone nunber) Enmer gency Aut odi al #7
*5208 (tel ephone nunber) Enmer gency Aut odi al #8
*5209 (tel ephone nunber) Enmer gency Aut odi al #9

Macro Sets and the Schedul er

*591x Store current setup into Macro Set x (x = 0-9)

*42 (ss) (dow) (am pn) (10s hours) (1s hours) (10s mnutes) (1s m nutes)
(Macro Set) (changeover attributes)

*43 (ss) (dow) (am pn) (10s hours) (1s hours) (10s mnutes) (1s m nutes)
(Event Message) (event attributes)

*44 (ss) (dow) (am pn) (10s hours) (1s hours) (10s mnutes) (1s m nutes)
(Tel eretry menory channel)

Met er Faces
*55 CC FF CcC
FF
XX

har dwar e anal og i nput channel 01 - 16
nmeter face nunber 00 - 33
= 0 - 9999 calibration constant

*5500 XXXX XX

Patch Restrictions and Mappi ng

*5691 Toll Restrict Mde A

*5692 Toll Restrict Mde B

*5610 Define entire Local Exchange Table to be | ong distance
*5611 Define entire Local Exchange Table to be | ocal

*5610xxx Define exchange xxx in Local Exchange Table to be |ong di stance

*5611xxx Define exchange xxx in Local Exchange Table to be |oca

*5620 Define entire Adjacent Exchange Table to be |ong di stance

*5621 Define entire Adjacent Exchange Table to be | ocal

*5620xxx Define exchange xxx in Adjacent Exchange Table as | ong di stance

*5621xxx Define exchange xxx in Adjacent Exchange Table as local (xxx is
the three-digit tel ephone exchange, from 200 through 999)

*1169 Local Area Code

*1170 Adj acent Area Code

*11117 Permtted Area Code #1

*11118 Perm tted Area Code #2

*11119 Permitted Area Code #3

*5300 (tel ephone nunber) Anti di al er sl ot

*5301 (tel ephone nunber) Anti di al er sl ot

*5302 (tel ephone nunber) Anti di al er sl ot

*5303 (tel ephone nunber) Anti di al er sl ot

*5304 (tel ephone nunber) Anti di al er sl ot

*5305 (tel ephone nunber) Anti di al er sl ot

*5306 (tel ephone nunber) Anti di al er sl ot

*5307 (tel ephone nunber) Anti di al er sl ot

~Noooh~,wWNEFRO
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*5308 (tel ephone nunber)
*5309 (tel ephone nunber)

*5400
*5403
*5401
*5402
*5404
*5405

Nor nal DTMF
Sl ow DTMF

Di al pul se 10 pps
Di al pul se 20 pps
Dedi cat ed phone line (nornal)
Shar ed phone line
*54061 (L) Logi cal Phone
*54062 (L) Logi cal Phone
*54063 (L) Logi cal Phone

L =1/ Local

Anti di al er
Anti di al er

slot 8
slot 9

Li ne #1 Assi gnment
Li ne #2 Assi gnment
Li ne #3 Assi gnment
Phone Line #1

2 /| Local Phone Line #2

3 / Renote Phone Line #1

4 | Renote Phone Line #2

5 / Renote Phone Line #3
*5407 (u) Up Channel Assignnent
*5408 (d) Down Channel Assignnent

u=20/ control receiver

1/ auxiliary transceiver 1

2/ auxiliary transceiver 2

3/ auxiliary transceiver 3

4 |/ auxiliary transceiver 4

d =0/ repeater transmtter

1/ auxiliary transceiver 1

2/ auxiliary transceiver 2

3/ auxiliary transceiver 3

4 |/ auxiliary transceiver 4
Renot e Bases / Links
*5711 Store Renote Base #1 Frequency Menory
*5712 Store Renote Base #1 Frequency Menory
*5713 Store Renpote Base #1 Frequency Menory
*5714 Store Renote Base #1 Frequency Menory
*5715 Store Renpote Base #1 Frequency Menory
*5716 Store Renpote Base #1 Frequency Menory
*5717 Store Renote Base #1 Frequency Menory
*5718 Store Renpte Base #1 Frequency Menory
*5719 Store Renpte Base #1 Frequency Menory
*5741 Store Renote Base #2 Frequency Menory
*5742 Store Renote Base #2 Frequency Menory
*5743 Store Renpote Base #2 Frequency Menory
*5744 Store Renote Base #2 Frequency Menory
*5745 Store Renote Base #2 Frequency Menory
*5746 Store Renpte Base #2 Frequency Menory
*5747 Store Renote Base #2 Frequency Menory
*5748 Store Renpte Base #2 Frequency Menory
*5749 Store Renote Base #2 Frequency Menory

OCO~NOUPAPWNPFRPOO~NOOOPRAWNE

Programmi ng Summary

(renmote phone |ine)
(pagi ng, events)

(renmote phone |ine)
(pagi ng, events)
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Programmi ng Summary

*5761 (c)(t) Renote Base/Link 1 Channel
*5762 (c)(t) Renote Base/Link 2 Channel
*5763 (c)(t) Renote Base/Link 3/Spare Audio 1 Channel
*5764 (c)(t) Renote Base/Link 4/ Control Receiver Channel
c = 1/ Link
2 /| Renote Base
3/ Spare Audio 1
4 | Control Receiver
t (applies to renpote base/link selection only) =
0 / no command
2 |/ user comands only
3 / all commands ok
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Speech Synt hesi zer Vocabul ary Codes - v3.4

(pause) 34 dayt on *928 goodt *834
dee 31 green *762
A 21 degr ees *722
abort *992 delta *631 H 42
about *855 devi ce *953 ham *938
adj ust *944 di al *936 hanf est *946
advanced *916 direction *752 hanvention *947
afternoont *842 di spl ay *954 henry *642
al ert 40 door *955 hertz *684
al | *685 down *654 hi *763
al pha *621 hi gh *763
am 61 E 32 hol d *963
amat eur *917 east *754 hone *615
anps *831 echo *632 hour s *655
an 62 ei ght 08 hundr ed *640
and 74 ei ght t *808
are 72 ei ghteent *884 I 43
area *713 el ectrician *943 i nch *964
at *742 el even 11 i ndi a *643
ate 08 el event *811 i nformati on *996
auto *918 energency  *937 -ing *948
automatic *741 ent er *995 i nspector *785
equal *893 i ntruder *764
B 22 eveni ngt *843 is *733
be 22 exit *761 ist *823
base *911
bet ween *660 F 33 J 51
bravo *622 fail *755 j ay 51
br eak *743 farad *930 juliet *651
button *993 f eet 15
fif- 50 K 52
C 23 fifteent *854 kaye 52
calibrate *735 fiftyft *850 kilo *652
cal l *751 fire *634 knot *695
cancel *664 five 05
caution *711 fivet *805 L 53
change *875 flow *960 I'ight *934
charlie *623 for 04 [ima *653
check *865 fortyft *840 line *942
circuit *720 four 04 link *998
cl ock *945 fourt *804 | eft *770
club *926 fourteent *814 | ook *957
code 75 f oxt r ot *633 | ow *771
conpl ete *721 frequency *610
conput er *927 from 64 M 61
connect *940 G 41 machi ne 84
control *624 gage *961 manual *965
crane *950 gal | ons *991 e *920
cycle *951 gate *845 measur e *970
gee 41 neeti ng 35
D 31 get *962 mega *680
danger *712 go *895 nmessages *625
days *952 gol f *641 nmet er *620
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m cro

m ke
mll
milli

m nus

m nut es
nmobi | e
nmor ni ngt
not or
nove

N

net

ni ne
ni net

ni net eent

north
not
novenber
nunber

O

o' cl ockt
of

of f

oh

oht
ohns

on

one
onet
open
oper at or
oscar
out

over

P

pat ch
papa
pass
passed
per cent
phone

pi co

pl ease
pl us
poi nt
position
police
power
practice
press
pressure

*931
*661
*971
*825
*612
* 645
*958
*841
*972
*973

62
25
09
*809
*894
*772
*695
*662
*734

63
*824
*694
*614

63
*800
*933
*613

01
*801

94
*630
*663
*740
*773

71
*966
*671
*774
*974
*675
*914
*932
*967
*611
*674
*780
*968
*714

85
*781
*935

Speech Synt hesi zer Vocabul ary Codes - v3.4

probe *975
pul | *980
push *977
(pause) 34
Q 70
guebec *670
R 72
radi o *976
range *981
r eady *783
red *744
renot e *910
repair *745
r epeat *982
repeater 80
right *665
r oneo *672
S 73
saf e *784
sea 23
seconds *635
see 23
service *723
set * 885
seven 07
sevent *807
seventeent *874
shut *765
sierra *673
Si X 06
si xt *806
si xt eent *864
sl ow *0983
snoke *795
sout h *790
speed *084
s (suffix) *915
start *730
st op *731
switch *725
system *997
T 81
(see -ty for

suffix)

t ango *681
tea 81
-teen 14
tenperature *724
ten 10
tent *810

t est *792
thank you *978
t he 24
t het *821
thir- 13, 30
thirteent *813
thirtyt *830
this is 65
t housand * 644
t hree 03
threet *803
tinme 44
tinmet *822
timer *732
to 02
t onorr ow 55
t oni ght 45
t oo 02
t ool *985
turn *990
twel ve 12
twel vet *812
twenty 20
twentyt *820
t wo 02
twot *802
-ty 60
U 82
under *775
uni form *682
uni t *715
up *650
\Y 83
val | ey *986
val ve *941
vi ctor *683
volts *750
W 91
wai t 54
watts *815
weat her 95
whet her 95
wel conme *913
west *793
what ' s *815
whi skey *691
wi | *912
won 01
wite *665
why 93
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Speech Synt hesi zer Vocabul ary Codes - v3.4

X 92 yel | ow *794 zed *988

X-ray *692 you 82 zero 00
your *987 zul u *690

Y 93

yankee *693 Z 90

t = femal e speaker

*9xx take 2 character slots

Nunbers - nml e thirteent *813 j ay 51
zero 00 fourteent *814 juliet *651
oh 63 fifteent *854 kaye 52
one 01 si xt eent *864 m ke *661
t wo 02 sevent eent *874 oscar *663
t hree 03 ei ght eent * 884 papa *671
f our 04 ni net eent *894 r omeo *672
five 05 twentyt *820 Vi ctor *683
Si X 06 thirtyt *830
seven 07 fortyft *840
ei ght 08 fiftyft *850 Macr os
ni ne 09 macro 1 *861
ten 10 Sound effects macro 2 *862
el even 11 cr owd *892 macro 3 *863
twel ve 12 expl osi on *891 macro 4 *852
thir- 13 | aser *873
-teen 14 phaser *882
twenty 20 tic *860 Run-Ti me Vari abl es
fif- 50 toc *870 male *844
hundr ed *640 train *883 time *872
t housand *644 whi stl e *881 ani pm *832
-ty 60 date *833
Col ors mai | present *994
Nunbers - femal e green *762 t.o.period *5731
oht *800 red *744 # mai | *5732
onet *801 yel | ow *794 VRT *57XX
twot *802
threet *803 Di rections
fourt *804 east *754 Change Type
fivet *805 north *772 Mor se *50
sixt *806 sout h *790 speech *51
sevent *807 west *793 dt nf *52(digits)
ei ghtt *808 pager *53XX
ni net *809 Names ASCl | * 54X
tent *810 charlie *623 DVR *55xyz
el event *811 dee 31 ext dev *56X
twel vet *812 henry *642 tts * 58X
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Speech Synt hesi zer Vocabul ary Codes - v3.4

Message Editor Conmands

Read Back Message *2 (to read back what you've entered so far)

Del ete Last Character *1 (to delete a nistaken character)

Del et e Message *3 (to delete the entire nmessage to start over)
Store Message in Menory *0 (after conpleted editing a nmessage)

Abort Message Editor *4 (to return to "UL" level without storing the

nmessage i n menory)

Mor se Code Character Codes word space 11

21 - 10
22 / 12
23 : 14
31 ? 20
32 ; 24
33 , 30
41 ( 50
42

43 AR 13
51 AS 80
52 SK 60
53

61 macr o
62 macr o
63 macr o
71 macr o
70

72

73

81

82

83

91

92

93

90

15
25
35
45

A WN P

00
01
02
03
04
05
06
07
08
09

CONOANRWNRO NXXsS<CHOWITOTVOZZIrA“"IOTMMUO®>

v3.4 Vocabul ary - 84



Speech Synt hesi zer Vocabul ary Codes - v3.5

See v3.4 Vocabul ary pages for Message Editor sumary and Morse character
progranmi ng codes.

( PAUSE) 34 BRAVO *622 DELTA *631
BREAK *743 DEPARTURE *185
A 21 BROKEN *151 DEVI CE *953
A M *110 BUTTON *993 DI AL *936
ABORT *992 BY %152 DI NNER *186
ABOUT * 855 DI RECTI ON * 752
ABOVE *112 C 23 DI SPLAY * 954
ACKNOALEDGE  *114 CABI N *153 DOCR * 955
ACTI ON *115 CALI BRATE *735 DOVK * 654
ADJUST *944 CALL *751 DOWKW ND *188
ADVANCED *916 CALLI NG *155 DRI VE *190
ADVI SE *116 CALM * 156 DRI ZZLE *191
AERI AL *117 CANCEL * 664 DUST *192
AFFI RVATI VE ~ *118 CAUTI ON *711
AFTERNOONT *842 CEl LI NG *158 E 32
Al R *120 CENTER *161 EAST * 754
Al RPORT %122 CHANGE *875 ECHO *632
ALERT 40 CHARLI E *623 - ED(suf fix) *193
ALL * 685 CHECK * 865 El GHT 08
ALOFT *124 CIRCU T *720 El GHTt *808
ALPHA *621 CLEAR *163 El GHTEENTt * 884
ALTERNATE *125 CLI MB *165 ELECTRICIAN  *943
ALT! TUDE *127 CLOCK *945 ELEVATI ON *196
AVATEUR *917 CLOSED * 166 ELEVEN 11
AVPS *831 CLUB *926 ELEVENt *811
AND 74 CODE 75 EMERGENCY *937
ANSVEER *128 COMVE *167 ENG NE *198
APRI L *131 COVPLETE *721 ENTER *995
AREA *713 COVPUTER *927 EQUAL *893
ARRI VAL %132 CONDI TI ON *168 -ER(suf fix) *210
AS *133 CONGRATULATI ONS* 170 ERROR *211
AT *742 CONNECT *940 ESTI MATED *212
AUGUST *135 CONTACT *171 EVACUATE *213
AUTO *918 CONTROL * 624 EVACUATI ON *214
AUTOMATI C *741 CONVERG NG *172 EVENI NGt *843
AUTOPI LOT *136 COUNT *173 EXI T *761
AUXI LI ARY *137 COURSE *174 EXPECT *215
CRANE *950
B 22 CROSSW ND *175 F 33
BAND *138 CURRENT *177 FAI L * 755
BANK *140 CYCLE *951 FAI LURE *216
BASE *141 FARAD *930
BATTERY *142 D 31 FARENHEI T *217
BELOW *143 DANGER *712 FAST *925
BETVEEN * 660 DAYS *952 FEBRUARY *218
BLOW NG *144 DAYTON *928 FEET 15
BOARD *145 DECEMBER *181 FI F- (prefix) 50
BOOST *146 DECREASE %182 FI FTEENt * 854
BOZO * 147 DECREASI NG *183 FI FTYt * 850
BRAKE *148 DEGREES *722 FI LED *223
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Speech Synt hesi zer Vocabul ary Codes - v3.5

FI NAL *224 HOTEL *642 LI ST *206
FI RE *634 HOUR *261 LOCK *297
FI RST *225 HOURS *655 LONG *298
FI VE 05 HUNDRED *640 LOOK *957
FI VEt *805 LOW *771
FLAPS *227 | 43 LONER *310
FLI GHT *228 | CE *262 LUNCH *311
FLOW *960 | CI NG *263
FOG *230 | DENTI FY *264 M 61
FOR *231 | GNI TE *266 MACHI NE 84
FORTYt *840 | GNI TI ON *267 MAI NTAI N *312
FOUR 04 | MVEDI ATELY *268 MANUAL *965
FOURT *804 I N *270 MARCH *313
FOURTEENt *814 | NBOUND *271 MARKER *314
FOURTH *234 | NCH *964 MAY *315
FOXTROT *633 | NCREASE *272 MAYDAY *316
FREEDOM *235 | NCREASI NG TO *274 VE *920
FREEZI NG *236 | NDI A *643 MEAN *317
FREQUENCY *610 | NDI CATED *275 MEASURE *970
FRI DAY *237 | NFLI GHT *276 MEETI NG 35
FROM 64 | NFORVATI ON * 996 MEGA *680
FRONT *238 SING(suffix)  *948 MESSAGES *625
FULL *241 | NNER *277 METER *620
| NSPECTOR *785 M CRO *931
G 41 | NTRUDER *764 M KE *661
GALLONS *991 I'S *733 M LES *322
GATE *845 | St *823 M LL *971
GAUGE *961 T *281 M LLI *825
GEAR *244 M LLI ON *323
GET *962 J 51 M NUS *612
GLI DE *245 JANUARY *282 M NUTES *645
&0 *895 JULI ET *651 M ST *324
GOLF *641 JULY *283 MOBI LE *958
GooDt *834 JUNE *284 MODERATE *326
GREEN *762 MONDAY *327
GROUND *248 K 52 MONTH *328
GUSTI NG TO *250 KEY *285 MORE THAN *330
KI LO *652 MORNI NGt *841
H 42 KNOTS *286 MOTOR *972
HAI L *251 MOVE *973
HALF *252 L 53 MUCH *332
HAM *938 LAND *287
HAMFEST *946 LANDI NG *288 N 62
HAMVENTI ON *947 LATE *956 NEAR *333
HAVE *253 LAUNCH *291 NEGATI VE *334
HAZARDOUS *254 LEAN *292 NET 25
HAZE *255 LEFT *770 NEW *335
HEAVY *257 LEG *293 NEXT *336
HELP *258 LESS THAN *294 NI GHT *337
HENRY *260 LEVEL *295 NI NE 09
HERTZ *684 LI GHT *934 NI NEt *809
H GH *763 LI MA *653 NI NETEENt *894
HOLD *963 LI NE *942 NO *342
HOMVE *615 LI NK *998 NORTH *772
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NOT
NOVEMBER
NUVBER

O
OBSCURED
OCLOCK
OCLOCKYt
OCTOBER
OF

OFF

OHf

OH O
OHVS

aL

ON

ONE

ONET
OPEN
OPERATI ON
OPERATOR
OSCAR
OTHER
aut
QUTER
OVER
OVERCAST

P

P.M
PAPA
PARTI ALLY
PASS
PASSED
PATCH
PATH
PER
PERCENT
PHONE

PI CO
PLEASE
PLUS

PO NT
POLI CE
POSI T1 ON
POVER
PRACTI CE
PRESS
PRESSURE
PRI VATE
PROBE

PROGRAMM NG

PULL
PUSH

*695
*662
*734

63
*344
* 345
*824
*346
*694
*614
*800
*348
*933
*350
*613

01
*801

94
*352
*630
*663
*353
*740
*355
*773
*356

71
*358
*671
*361
*T74
*974
*966
*362
* 364
*675
*914
*932
*967
*611
*674
*968
*780
*714

85
*781
*935
*366
*975

*367

*980
*977

Speech Synt hesi zer Vocabul ary Codes - v3.5

Q
QUEBEC

R
RADI O
RAI'N
RAI SE
RANGE
RATE
READY
REAR
RECEI VE
RED
RELEASE
REMARK
REMOTE
REPAI R
REPEAT
REPEATER
RI CH

R G

RI GHT
ROAD
ROCGER
ROVEO
ROUTE
RUNVAY

S
-S(suffix)
SAFE

SAND

SANTA CLARA

SATURDAY
SCATTERED
SECOND
SECONDS
SECURI TY
SELECT
SEPTEMBER
SEQUENCE
SERVI CE
SET

SEVEN
SEVENt
SEVENTEENt
SEVERE
SEXY
SHORT
SHOWERS
SHUT

SI DE

SI ERRA

70
*670

72
*976
*374
*375
*981
*376
*783
*377
*378
*744
*381
*382
*910
*745
*982

80
*383
*384
*665
*385
*386
*672
*388
*390

73
*915
*784
*391

*392

*393
*394
*395
*635
*396
*397
*398
*410
*723
*885

07
*807
*874
*413
*414
*415
*416
*765
*417
*673

SI GHT *418
SI X 06
SI Xt *806
S| XTEEN?t *864
SLEET *423
SLOPE *424
SLOW *983
SMOKE *795
SNOW *425
SQUTH *790
SPEED *984
SPRAY *427
SQUAVK *428
STALL *431
START *730
STOP *731
STORM *433
SUNDAY *434
SW TCH *725
SYSTEM *997
T 81
TANGO *681
TANK *435
TARCET *436
TAXI *437
- TEEN( suf fi x) 14
TELEPHONE *438
TEMPERATURE *724
TEN 10
TENt *810
TERM NAL *440
TEST *792
- TH( suf fi x) *441
THANK YQU *978
THAT *442
THE 24
THE(1 ong €) *443
THE(short e) *444
THET *821
TH R- (prefix)

13 or 30
THI RD *447
THI RTEEN *448
THI RTEENT *813
THI RTY?T *830
TH' S *451
THIS IS 65
THOUSAND *644
THREE 03
THREET *803
THUNDERSTORMS  *452
THURSDAY *453
TI ME 44
v3.5 Vocabul ary -
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TI MET *822 VEST *793 HUNDRED *640
TI MER *732 WHI SKEY *691 THOUSAND * 644
TO * 455 W LL *912 M LLI ON *323
TODAY * 456 W ND * 487 -TY(suffix) 60
TOVORROW 55 W TH * 490 FI RST *225
TONI GHT 45 V\RONG *491 SECOND * 395
TOOL *985 THI RD * 447
TORNADO * 457 X 92 FOURTH *234
TOUCHDOWN * 458 X- RAY *692
TONER * 460 NUVBERS ( FEMALE)
TRAFFI C * 461 Y 93 OHt *800
TRANSM T * 462 YANKEE *693 ONEt *801
TRI M * 463 YELLOW *794 TWOt *802
TUESDAY * 464 YESTERDAY * 492 THREET *803
TURBUL ANCE * 465 YOU *493 FOURT * 804
TURN *990 YOUR *987 FI VEt *805
TWELVE 12 sl xt * 806
TWEL VET *812 z 90 SEVENt *807
TVENTY 20 ZED *988 El GHTt *808
TVENTY? *820 ZERO 00 NI NEt *809
TWO 02 ZONE * 494 TENt *810
TVt *802 ZULU *690 ELEVENt *811
-TY(suf fix) 60 TVELVET *812
SOUND EFFECTS THI RTEENT *813
U 82 CROMD *892 FOURTEENT *814
UNDER *775 EXPLOSI ON *891 FI FTEENt * 854
UNI FORM * 682 LASER *873 SI XTEENt * 864
UNI T *715 PHASER * 882 SEVENTEENt  *874
UNLI M TED * 467 TIC * 860 El GHTEENTt * 884
UNTI L * 468 TOC *870 NI NETEENTt * 894
uP * 650 TRAI N *883 TVENTY+ *820
USE( noun) * 470 WHI STLE *881 THI RTYT *830
USE( ver b) *471 FORTY? * 840
NUVBERS ( MALE) FI FTYt * 850
Y% 83 NUVBER *734
VALLEY * 986 ZERO 00 DAYS OF THE WEEK
VALVE *941 oH 63 DAYS *952
VARI ABLE *473 ONE 01 SUNDAY * 434
VERI FY * 475 TWO 02 MONDAY *327
VI CTOR *683 THREE 03 TUESDAY * 464
VI SI BI LI TY *476 FOUR 04 V\EDNESDAY * 484
VOLTS * 750 FI VE 05 THURSDAY *453
Sl X 06 FRI DAY *237
w 91 SEVEN 07 SATURDAY *393
WAI T 54 El GHT 08
WAKE * 477 NI NE 09 MONTHS OF YEAR
WAKE UP *478 TEN 10 MONTH *328
WARNI NG * 480 ELEVEN 11 JANUARY *282
WATCH *481 TVELVE 12 FEBRUARY *218
WATTS *815 THI RTEEN * 448 MARCH *313
WAY * 482 THI R- (prefi x) 13 APRI L *131
WEATHER 95 - TEEN( suf fi x) 14 MAY *315
V\EDNESDAY * 484 TVENTY 20 JUNE * 284
\EL COVE *913 FI F- (prefix) 50 JULY *283
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AUGUST
SEPTEMBER
OCTOBER
NOVEMBER
DECEMBER

COLORS
GREEN
RED
YELLOW

DI RECTI ONS
EAST
NORTH
SQUTH
VEST

NAMES
CHARLI E

*135
*398
*346
*662
*181

*762
*744
*794

*754
*772
*790
*793

*623

Speech Synt hesi zer Vocabul ary Codes - v3.5

DEE 31
HENRY *642
JAY 51
JULI ET *651
KAYE 52
M KE *661
OSCAR *663
PAPA *671
ROVEO *672
VI CTOR *683
MACROS

MACRO 1 *861
MACRO 2 *862
MACRO 3 *863
MACRO 4 *852

RUN- TI ME VARI ABLES
M A E *844

TI ME *872
AM PM *832
DATE *833

MAI L PRESENT *994
T. O PERI OD

*5731
# MESSAGES *5732
VRT *B5TXX
CHANGE TYPE
MORSE *50
SPEECH *51
DTMF *52(digits)
PAGER *53xX
DVR *55xyz

EXT. DEVI CE *56X
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