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The LB-100 is a small RTU/SCADA system designed to operate 
over voice grade telephone lines and radio systems. It is a 
second generation product based on systems that have been 
installed since 1981. The primary communications into the unit 
is via local or telephone keypad using standard DTMF tones 
(touch-tone). Responses from the unit are via a digitized voice 
that can be customized for each installation. 

2.1 FUNCTIONAL OPERATION 

The LB-100 basically operates as a first out annunciator, 
although the normal annunciator IIwindows ll are not actually 
required. The alarms are reported via telephone line to a 
maximum of 16 numbers. An access code is required to operate the 
system, so no-answers and wrong numbers will not take the unit 
out of it's alarm condition. 

After making a connection, the unit will report the alarm 
using the digitized voice and then wait for further operator 
action. Possible actions include examining other input points, 
controll i ng outputs, resetting timers, etc. If nothing is done, 
the uni t will time-out and hang up' all by itself. 

2.2 INPUTS 

The main function of the LB-100 is to monitor switch 
closures that represent alarm or process status information. 
Switch inputs can be any type of dry contact closure, either 
normally open or closed. The main circuit board has eight opto­
isolated inputs that connect to the field switches via an on­
boar d terminal strip. An expansion unit is also available to 
expand the inputs up to 128. 

2.3 OUTPUTS 

The main board also has eight reed relay outputs that can be 
used in several ways. The normal mode is to use the relays as 
control outputs that can be turned off or on by command from the 
telephone keypad. Another use is to have the relays IIfollow" the 



corresponding input point while driving an annunciator type 
display. This allows for flashing "first-outll type operation as 
found in a normal annunciator. 

A third output option is to have an output "pulse ll for a 
programmed time period. This is used for fail-safe timer 
applications such as hurricane timers on offshore platforms. The 
unit will maintain an output for the duration of the pulse, and 
will turn off the output if another pulse command is not 
received. This allows un-attended production that will 
automatically be stopped if a loss communications prevents 
resetting of the pulse timer. Of course, the pulsed output can 
always be turned off at any time under command as long as the 
communications line is in operation. 

2.4 VOICE MESSAGES 

The LB-100 uses a digitized voice that is a digital 
recording of actual voice messages. It is very similar to tlCD" 
technology, although at a much lower audio quality. The quality 
of the voice is designed to allow low cost operation while 
providing a voice that is compatible with the voice signal 
transmitted by a telephone line. Additional voice quality would 
not be carried by the telephone, · and so it is not recorded in the 
actual message. 

The system requires about 45 phrases for normal operation, 
and has a capacity 128 messages totaling 96 seconds. Additional 
message phrases normally include the location name, equipment 
names, and other applications specific terms. The messages are 
recorded into a PC and then transferred to ROM chips for 
installation in the unit. Recording for a typical unit takes 
about 2 to 3 hours. 

Each point can be assigned a message string consisting of a 
series of individual phrases. For example, if the phrases 
IICOMPRESSOR NUMBER 111 and IICOMPRESSOR NUMBER 2" are required, the 
words IIcompressor" and II number II can be recorded once and used for 
each message. This greatly reduces the storage requirements for 
systems with a large number of points as long as phrases are used 
often. 

After the phrases are placed in the ROM chips, the 
individual strings that make up each point can be programmed (and 
re-programmed) from the keypad. This allows for field changes 
without re-programming the voice roms as long as the required 
phrases are present in the system. 

2.5 ALARM LOGGING 

An optional serial printer output is available that will log 
each alarm condition with a time and date. The messages can be 
any length, although a short alarm description is recommended. 
The printer messages must be programmed into the main program ROM 



at the time of installation and are not changeable In the field. 

3.0 HARDWARE 

3.1 CIRCUIT BOARD 

The unit normally consists of a single circuit board with 
associated keypads, switches, and power supplies. The design was 
done by DATARAN Corp. in 1987 for an annunciator manufacturer, 
and TEST is using the design with appropriate modifications for 
the oilfield and industrial environment. The unit is 
microprocessor based with all RAM, ROM, and I/O being located on 
the single board. All programming of the unit is done by TEST in 
the Gretna Office. 

3.2 CONTROL SWITCHES, MOUNTING AND ENCLOSURE 

The standard unit has all components, switches, battery, and 
keypad mounted on a backplate for installation in a NEMA type 
box. Other configurations can be supplied to meet special 
installation requirements. Each unit is fabricated for each 
individual installation, so minor hardware changes are not a 
problem. 

The keypad, ACK, RESET, and TEST push buttons are mounted on 
a metal plate just below the circuit board. These switches come 
into the processor through opto-isolated inputs, and can be 
remotely located if desired. 

The telephone style keypad is used for all data and command 
entry, and all functions that can be done locally can also be 
done remotely over the phone line. 

3.3 POWER SUPPLY 

The unit normally operates from 120VAC with an internal 
battery backup for approximately 8 hours of operation. A 
separate battery on the circuit board will keep the setup 
information (phone numbers, phrases, etc) safe for several years. 
Power requirements are very low, so solar power is an available 
option. 

The power to sense the field contact closures can be derived 
from a fuse protected supply located on the board. This is 
normally used for switch contacts that are located fairly close 
to the unit and will not be subject to high levels of electrical 
interference. If the switches are located far from the unit or 
are in the area of high electrical noise, a separate power supply 
should be used to power the inputs. The voltage can be from 5 to 
16 volts DC, and need not be regulated. 



4.0 LB-IOO SOFTWARE 

4.1 CONTROL PROGRAM 

The LB-IOO software is stored in a ROM chip mounted on the 
circuit board, and controls all functions of the RTU. There are 
several levels of operation available, although the user normally 
uses only the Keypad and telephone modes. Other modes include 
CRT terminal and network operation with other LB-IOO's. 

Because all of the program development was done by TEST, 
custom versions can be made to suit special applications. 
Contact TEST for further information on custom programming for 
the LB-IOO. 

4.2 VOICE GENERATION PROGRAMS 

The TEST developed software that creates the digitized voice 
ROMS is used to store, compress, and catalog the phrases that 
will be used by the unit. This software runs on an IBM-PC 
compatible computer and requires a special circuit card to 
digitize and play-back the phrases. This allows for testing of 
the messages prior to placing them in ROMS for the final 
installation. 

The program also generates a phrase library list that is 
unique to each location. This list is then used to make up the 
phrase strings that make up each message. 

5.0 COMMUNICATIONS CONSIDERATIONS 

The LB-100 uses DTMF (touch tone) codes that are produced by 
most telephone in use today. Many devices are available that use 
these tones to do basic control functions. While the LB-IOO 
appears similar to these devices, it is designed for industrial 
applications requiring secure operations. The unit will not 
respond without an access code, and the quality of the touch 
tones must be such that the unit can clearly understand the 
commands. If the commands are not being received properly, the 
unit will not accept them. 

The LB-IOO requires that a reliable, consistent phone line 
be available for it to operate properly. Adjustments can be made 
in the unit to accommodate a variety of line conditions, but 
these are hardware adjustments that are locations specific. If 
the condition of the phone line changes, the unit may require 
adjustment. 

Marginal phone lines should be tested with a DEMO unit 
prior to committing to an installation so that reliable operation 
can be verified. 
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1. 0 INTRODUCTION 

This document explains the basic operation of the TEST INC. 
LB-100 voice RTUjSCADA system. The system is designed and 
manufactured by T EST INC. Inc I Gretna La. The basic hardware 
and software fea ture s are covered so that the system can be set 
up and operated with a minimum of operator training. 

1 . 1 SYSTEM DESCRIPT ION 

The LB-IOO RTUjSCADA is a microprocessor based annunciator 
and contr o l s ystem designed to provide voice annunciation and 
telephone lin e or r a dio syste m interfacing. The unit operates as 
a first out nnunciator, where a new alarm condition places the 
system in alarm status. In a ddition to providing optional local 
annunciation, the unit wi l l u se the t elephone line or radio 
channel to seek r esponse t o the new alarm condition. 

In addition to the callout functions, the unit will accept 
incoming cal ls to allow r e mote operators to examine system status 
and to control outputs. 

The standard LB- I00 provides more functions than is normally 
needed by a si ngl e installation, and the user only need learn 
about th e feat ur e s r ela ted to his particular application. 
However, some aware ne ss of the ove rall capabilities of the LB-IOO 
may provide a dditional applicat ions of the unit using the 
existing avail a ble commands. 

1 . 2 START UP PROCEDURE 

CAUTION: The following procedures and testing are 
functional. Under no circumstances are voltage breakdown test.s 
or insulation r es i s tance test s to be performed without first 
consulting t h fac tory. Ser i ou s compon e nt damage could result 
due to st r ay c a pacitive coupling effects, unless proper 
procedures ar e fol owed. 

CAUTION 

VOLTAGES DANG HOUS TO LIFE ARE PRESENT \VHEN POWER IS APPLIED TO 
THIS UNIT. 

1. Connect 117VAC to the input termina 1s marked "117VAC INPU~r" 
and turn on the !lAC POW ER" switch. This will apply power to 
the battery charger circuit. Turn on the "DC POWER" switch 
to a pply power from the internal battery to the circuit 
board. 

2. After a f e w seconds, an "Activity" LED located on the LB-100 
PCB will begin to b l ink. If does not flash within 5 
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second s , pr es s the CPU RESET pushbutton located on the 
circuit boa r d. 

3. De press the TEST pushbutton located on the keypad and 
pu s hbutton panel . The LB-IOO should speak a specific phrase 
which has b ee n pre-programmed at the factory and is 
different for each unit. All "Annunciator LEDs" and "Common 
Alarm L EDII s hould momentarily light. 

4. Now you are ready to connect up the field wiring as shown on 
the drawing( s ) included a s part of this manual, and begi.n 
performing t he procedures as outlined in the following 
paragraphs . 

5. A f' nal initial comme nt worth noting! When you enter any 
data i nto the LB-I00 via the keypad, every block of dat:a 
must firs t be prefixed with a "*11 and end with a "#". The 
first bloc k o f d ata th a t must be entered, is the "Access 
Code" . Eve nthough thi s code is changeable (see CODE) , it 
has been f actory preset at "ART" or 278. Therefore, when 
you f i rs t s t art up, to begin your program entry procedure, 
depres s any key on the keypad. The machine will prompt J 

II Ente r Access Cod e tt , You will then enter a "* II then the 
numbe r s "2 7 8" fo l lowe d by a "#". The machine will prompt, 
"Enter Comma nd". At this time you can enter the next 
d es i re d c ommand. All o f these commands and more are 
e xplained i n d e ta i l in the following paragraphs. 

1. 3 AVAILABLE COMMANDS 

The un it a c cepts a variety of commands from either the 
telephone I i ne or the loca 1 k e ypad. The commands provide for 
system control , phone line control, annunciator control, and 
input/output control. The commands are explained below in 
detail. All commands are entered using a general purpose command 
interface a lso xpla ined below. 
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LB-1 00 COMMAND REFERENCE BY CATEGORY 

All commands start "'lith a * and end with a # 
Only enter the letters shown in CAPS, ignore lower case. 

ANNUNCIATOR 
778 

CONTROLS 

225 
737 
7655 
7828 
5278 
5478255 
5478 
738674 
729255 
729542 

OUTPUT CONTROLS 
66 
633 
688 
78573 

INPUT CONTROLS 
53276 
3547 
467 
25625 
276 
276255 

COMMUNICATIONS 
293 
2255 
347 
3425 
00 

RPT 
ACKnowledge 
RES 
POLL 
STATus 
LAST 
LISTALL 
LIST 
SE1"'MSG 
SAYALL 
SAYLIB 

ON 
OFF 
OUT 
PULSE 

LEARN 
FLIP 
INP 
BLOCK 
ARM 
ARf'.1 ALL 

CONTROL 
BYE 
CA LL 
DIR 
DI AL 

UNIT CONFIGURATION 
6392633 NEWCODE 
2633 CODE 
43 ID 
8463 TIM E 
3283 DAT 
7764 PROG 
72726 PARAM 
468376 INTERN 
738638 S TNET 
7386387 SETNETS 
7382273 SETBASE 
265378278 COLDSTART 
9276 WARM 

LB-IOO R'I'O/SCADA SYSTEM 
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Report current alarms 
stop first out 
Reset pending alarms 
List current alarms 
Check single point status 
Say most recent First Out alm 
LIST ALL ALARM POINTS 
list only current alarms 
Set the codes for a message 
Say all alarm point messages 
Speak library phrases 

Turn on an output 
Turn off an output 
Check output point status 
Pulse a single output 

Memorize current inputs. 
Invert current NO/Ne STATUS 
Check status if any input channel 
s top a single alarm channel 
Enable a single alarm channel 
Enable all channels 

Terminate communications 
set and anncounce phone numbers 
Set current active phone directory 
Use system as a phone 
Quick repeat of the last command. 

Change the access code 
Say the access code 
Sa y station ID number 
set time and date 
same as time 
Announce Program version 
set parameter value (see list) 
Internal data accesses 
set network parameters 
( more than one net at a time) 
Set base address of on-board points 
Same as a first time hardware reset 
Same as pushing reset button. 
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1.4 ALPHABET I CAL LISTING 

COMMAND ALPHA NUMBER 
NAME CODE CODE 

----,-- --- - - - ------

ACKNOWLEDGE ACK 225 
AGAIN 00 00 
ARM ALARM ARM 276 
ARM ALL ARMALL 27625 5 

BLOCK ALM BLOCK 25625 
BYE YE 293 
WHO TO CALL CALL 2255 
CODE SPEAK COD E 2633 
DATE SET DATE 3283 

DIRECTORY OI R 347 
FLIP NO/NC FLIP 3547 
10 ANNOUNCE 1 0 43 
INPUT CHECK INP 467 

LAST F.O. LAS'l' 5278 
LEARN SW'S LEARN 53276 
LIST ALARMS LIST 5478 
LIST ALL LI srrALL 5 4787255 
NEW CODE NE\A]CODE 6392633 

OUTPUT STAT OUT 688 
OUTPUT OFF O ~ 633 
OUTPUT ON ON 66 
PARAMETER PARAM 72726 
POLL POLL 7655 

PROGRAM 10 PROG 7764 

REPORT RPT 778 
RESET RES 73 7 
SET RINGS RI NGS 74647 
STATUS STAT 7828 

TIME SET 'l'IME 8463 

1 .5 SOFTWAR REVISION HISTORY 

DESCRIPTION 

Reset the first out condition. 
Quick way to repeat last command. 
Arm a single alarm point. 
Arm all alarm channels. 

Block out a single alarm. 
Terminate the linkup. 
Set and announce phone numbers. 
Speak current access code. 
Set clock time and date (DATE). 

Set active directory entries. 
Change NO/NC Contact for 1 point. 
Speak location 10. 
Check status of any input. 

Speak most recent First Out Alarm. 
Learn current contact positions. 
List all currently active alarms. 
List all alarms with status. 
Set a new Access Code. 

Check status of an output channel. 
Turn off a specific output channel. 
Turn on a specific output channel. 
Set parameter functions. 
Poll and speak all current alarms. 

Announce Program Version & 
Library Serial Number. 
List any First Out alarm. 

Set number of rings before answer. 
Check status of a single alarm. 

Set clock time and date(same as DATE) 

The following s oftware revi sion list details the features 
added to recent v e rsions o f the program. Use the PROG command to 
determine the specifi c versi on instal led in each LB-1 00. 

version 2.15 5-29-89 Added output channel off-hook control 
paramete r numbe r 29. 

Version 2.16 6-13-89 Added remote printer support. Misc 
internal improvements. 
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Version 2.17 
outputs . 

6-19-B9 F i x e d bug in PULSE command on expansion 
Ad d ed horn timeout parameter. 

Version 2.18 9-18-89 Internal version - never released. 

Version 2.19 11-23-89 Fixe d bug in r i ng counter. Added timing 
parameter s f or dial tone and ringba ck detection. Added 
LED d e bug p a r a me ter. 

Vers i on 2.20 11-27-89 Add e d p a ramete rs 41 through 44. 
Enhanc e d ri ngback d e t e ction and a s sociated callout 
proce dure s . Added output v e rification routines. Added max 
cal l out count. Added output pulse duration parameter. 
Improve d prec i s ion of timing proce dures. 

version 2. 2 12-15-89 Added paramete r 45 
Param 45 d e t e r mi nes how many 10ms periods outputs are pulsed 
when th e n PULS E comma nd is used. This affects all outputs. 

Version 2 . 22 11-03-90 Added p a ramet e rs 46 and 47. 
The t ape recorde r mod e a ccess e d with the special *12345# 
password e nt r y uses these p a r a ms to determine how long to 
wa i t befo r e announ c ing me ssag es a nd the message mode to use. 
Th is r elease a s o impr oves the blind callout "hello" 
messag e s . I mprove me nt a lso made in the "hello" messages 
duri ng ri ngback detection on callout. 

2.0 KEYPAD CO AND INTERFACE 

The LB- 100 u ses the vo i c e synthesizer and the DTMF (Touch­
Tone) t e l ephone k e ypad a s the me ans of ope rator communication 
with the u nit. Te l e phon e s wi thout built-in Touch-Tone keypads 
can be us e d i f a separate DTMF ge ne r a tor is held up to the phone 
mouthpiece. This i s not as reliable as the built - in tones, but 
will work in mo s t c a ses. 

In addit i on, mos t units have a local keypad that duplicates 
the action o f s ome one ca 11 ing in on the telephone line. Any 
function p ossible f rom the tel e phone is also available at the 
local keypa d . 

Commun icati on is s t a rt e d by calling the unit and waiting for 
i t to answer . Use o f th e l oca l k e y pad i s s tarted by pressing any 
key and wa i ti ng f or the un ' t's r espon s e . When the local keypad 
is in op e r a t i on, a LED mark e d "k e ypad" will be on. 

Th e un i t wi ll always request s ome type of information from 
the operator a nd the n wa it for a r e s ponse . The typical pattern 
is for the unit to r e ques t a comma nd, and then ask for one of 
more numer ical e ntri es as the comma nd is processed. When the 
command i s comp l eted I the uni t wi 11 ask for another command. 
Commands that do not requ i re any ope rator data entry (like ACK) 
will cause the uni t to say "OK tt to s i gnal that the command has 
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been comp leted. The session is terminated 
enters the "BY E " command or if the operator 
command within 60 seconds. 

when the 
fails to 

operator 
enter a 

Command s are given names that can be spelled out on the 
telephone k e ypad using the letters a ssociated with certain digits 
on the phone . Alternately, the operator may choose to remember 
the number p a ttern s for s ome commands to speed command entry. In 
any case, commands re actua lly made up of str ings of numbers 
that can be t ransmitted over the phone. A telephone keypad is 
normally arr c ng e d as follows: 

1 

GHI 
4 

PRS 
7 

* 

ABC 
2 

JI<:L 
5 

TUV 
8 

o 

DEF 
3 

MNO 
6 

WXy 
9 

# 

he letters making up a command are entered by hitting the 
numbe~s a ssign e d to the alphabetic characters. For example, the 
comma~d acknowl e dge is given the name ACK, and is entered by 
using the numbers 225. Command entry is done by first hitting 
the "*" (star ) k e y on the keypad, and then entering the digits 
making up t he command. All commands and data entry are started 
with ~ * and termi nated w'th the "#" (pound) key. The unit only 
accep~ s dig i t s be twe e n th e * and # keys. I f a mistake is made 
durinp a comma nd or da t~ e~trYl the * key can be us7d to restart 
the ertry sequ e nce . Th1S 1S always true except durlng telephone 
numbef entri es as explained later. In general however, the * key 
can be us e d to restar t a command or data entry sequence. 

he comm nd s explained be low are divided into functional 
group. Th e function of e ach command is explained and the 
as s ociated prompts and oper tor responses are detailed. 

2.1 PASSWORD ENTRY 

~he sys tem r e quires that a pas s word be entered prior to any 
command entry sess' on. The p ssword can be any sequence of 
number s (tha t may r epresent letters if desired) up to a max 
length o f 10. Us ually I a nickname for the location is used so 
that ~he d ig its can be eas ily r e me mbe red by using the letters on 
the telephone k e ypad. The d efault password is "278", which 
stand1s for "ART" 1 but this s hould be changed for each location. 

~asswords are entered just like any other command. You 
star ~ wi th th e sta r * charac te r 1 and complete with the # 
charafter. An rror in the entry r e quires that you use the * key 
and s~art the e ntire entry over. 
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2.2 RECORDER (ANSWER MACHINE) MODE 

Software v e rsion 2.22 and later provides a special access 
code that pl a ces the unit in recorder mode. The main purpose of 
this featur e i s to allov.,r th e unit to place calls to telephone 
answering ma ch i nes . By placing the special code (*12345#) in 
the outgoing me s sage, th e u s er can que the unit to announce the 
current f irst out ala rm as we l l a s any other current alarms. 

Placing th e tone s in the r e corded message may require a hand 
held tone g e ner ato r (Radio shack # 43 - 139), which cost less than 
$20. The touch tones required t o signal the unit will be ignored 
by any huma n c alle r s to the an s wer i ng machine, but will cause the 
LB- 1 00 to beg in t h e recorder mode seq ue nce. 

There fo re , s ome ment i on o f the tones may be required in the 
outgoing messag e so that a huma n caller will not think the touch 
tones a re the tone that signals the start of recording. Here is 
a suggested messag e : 

Hello, th is is Bubba. 
now, s o p l ease l e ave a 
Pl e a se i g nor e the touch 
tone before speaking .... 

I can't corne to the phone right 
message a fter the steady tone. 
tone s, and wai t for the steady 
*12345# .... beeeeeeeeep! 

Using th is mess age style, the user will know when to start 
talking and t h e LB -IOO c a n hea r it's special tone sequence just 
before it s t ar t s t al king. 

Some recorders take a f e w seconds to stop talking and start 
listening to th e c al ler. To a ccomodate this, the LB- IOO has 
parameter number 4 6 that det e rmines how long after the *12345# 
sequence the un i t s hould \rIl a i t be f ore talking. During the wait 
p e riod, the uni t s a ys "hello" over a nd ove r to kill time. Some 
experimenti ng with th e tim e d e a y on each recorded will be 
required to d e t e mine how long the unit should wait before 
beginn i ng it s a nnoun c ment. 

After the d e lay, the unit will say the location phrase 
(stored in po i nt 129), and th e n it wi 11 announce the current 
first out al a rm. I f parame ter 47 is 0, the unit will terminate 
the call right awa y_ If p aramet e r 47 is non 0, then the LB-IOO 
will p er form th e e quiv a l e nt of th e POLL command where it 
announces all curre nt alarms , including the current first out one 
again. 

Note that a s ucessful conn e ct i on in recorder mode does not 
automatica lly ACK t h e system unless parameter 48 is non zero. If 
equal to 0, th e n th e s ystem continue s down the call list. If non 
zero, then the s ystem is ACK' d ju s t a s if someone had pushed the 
ACK button or ha d e ntere d a va l i d a ccess code. 
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3 . 0 SYSTEM CONTROL COMMANDS 

3 . 1 PURPOSE 

The system control commands are used to set and control the 
basic syste m operation. Functions such as access code revision 
and session t e rmination are controlled by these commands. 

3.2 AGAIN (00) 

The AGAIN command is a quick way to repeat the last command 
entered into the uni t. I t can be used to avoid having to enter 
long sequence s of command digit s when the last command needs to 
be done again. Simply enter *00# to repeat the last command. 

3 . 3 BYE (2 9 3) 

The BY E comma nd is u sed to t e rminate the command session. 
The uni t wil l a nnounce IIt e rminating communications"and will go 
back to s ta nd by mod e . 

3.4 CODE ( 2 6 33 ) 

CODE i s u sed to announce the current system access code. 
The unit wi ll say trcurr e nt acces s code is" followed by the digits 
of the acc ss cod e . I f no a cce ss code is installed, the unit 
will say "curre nt a cces s cod e ' s empty". The start up powered 
down access code is "AR'l11l (278). 

3.5 DAT E (3283) o r TI ME (8463) 

DATE al l ows th e ope rator to set the current time and date 
for the CPU r e al t ime c l ock(use with the printer option.) When 
the unit a s k s f or a numbe r, ente r the time and date as 12 digits 
as follows : 

HOUR MIN SECS MONTH DATE YEAR 

For e x.ampl e , ente ring 142530042386 would mean 14:25:30 on 
March 23, 198 6 . Th i s exa ct fo r mat must be used, including the 24 
hour mil i tary cl o c k. The p r in t er wi l l print the current time and 
date a f t e r setting th e c l ock s o that the operator may verify 
correct s e tt i n g . I f a null e ntry is made, the unit will simply 
print the curr e nt time and date . 

3. 6 I D ( 43 ) 

IO will c a u se the unit to announce the system identification 
phrase, or s y stem 10. This is use f ul it the user has more than 
one LB-100 i n s t all e d a nd is unsure of which one is online. 
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3 . 7 NEWCOD (6 3 9 2 63 3 ) 

NEWCOD E i s u sed to set a new access code into the 
The unit wil l a nnounce 1I00nter new access code lt and wait 
data entry. If a null data entry is given (simply 
nothing in b e tween) I the unit will ~)imply announce the 
access code. The def a ult acce s s code is 278. 

system. 
for the 
*# with 
current 

The code c a n be up to 7 dig its long. Entering a code of 
9999999 (seve n nines) wi l l disable the access code feature. 

3 . 8 PROG (7764) 

Th is utili ty command will announce the software program 
version numb r a nd the ser i al numbe r of the user's library rom. 
This is u s efu l in troubleshooting to make sure the proper memory 
devices a r e installed in the unit. If a printer is attached, the 
system will p r int out s e v e ral configuration parameters such as 
network add res s I number of nod es attached I and the number of 
local alarm po i nts. 

4 .0 PHONE LINE CONTROL COMMANDS 

4.1 PURPOSE 

These commands are used to adjust and announce functions in 
the uni t r e l a ted to the phon e 1 ine 0 Features like setting the 
phone numbe r c to be called and the various delay periods fall 
into this group. 

4.2 CALL ( 2255 ) 

The LB-IOO stores phone numbers in a directory. The CALL 
command i s u sed to set and a nnounce the phone numbers stored in 
the director y, wh ile the OIR command is used to activate certain 
numbers in the current directory. Th e re are 16 positions in the 
directory, with the last one being r e served for the remote 
printer phon e number if thi s option i s installed. 

The CALL c ommand i s u sed to change the phone number of a 
particular dir ec tory position in the list. The posit i on 
(directory numbe r) must be giv n in order to access the correct 
phone numbe r. The un it \h/ ill a5 )< II Enter directory number" and 
await a numbe r from 1 through 16. The unit will then ask "Enter 
new phone number " and await the ne w number. If a null data line 
is entered (*# a lone ) I th e unit will simply announce the current 
phone number f or that dir e ctory 
position. 

Enter i ng phone numbers is slightly different from other data 
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entry proce dures . After the entry is started with the * key, the 
unit a ccepts a ll digits e ntered until the # key is entered. The 
* key (a fte r t he i n i t ial * to start the entry) is used to 
ind i c a t e tha t a pause in t h e phone dialing sequence is needed. 
The digit e nte r e d af ter the * k e y will be the number of seconds 
the unit will wait before proceedi ng with the phone call. A 
delay of 4 seconds would be e nte red as *4 within the phone number 
itself. A de lay o f 0 s e conds is a cpecial code to tell the unit 
to wait for anothe r dial ton e be fore proceeding. 

Enter i ng a phone number consist i ng of at least 7 consecutive 
nines will c a use that phon e directory position to become 
inacti ve. Wh e n the un i t a nnounces the phone number, it will 
either s ay t h e d igi t s in the number or will say that the number 
is del e ted. Any pau ses in the number will be announced as "pause 
0" or "pause ll fol l owed by the numbe r of seconds to wait. 

For e x ampl e , the f ollowing sequence would be followed to 
change the phone number for position 2: 

1. Enter *22 55 # to start the CALL command. 

2. The unit will s a y "Enter Phone Directory Number". 

3. Enter *2# to select position 2. 

4. Th e unit will say "Ente r New Phne Number ll • 

5. Enter * 55512 34# to set the phone number to 555 - 1 234. 

or Ente r *9 *0 5 5512 34# to ma k e the unit dial 9 (to get an 
outsid e l ine ), the n wa it for another dial tone. After 
gett i ng the dial tone, continue to dial 555-1234. 

or Enter *9*4 1*35551234 to make the unit dial 9, wait 4 
s e conds , di al 1 ( f or long distance) and wait 3 seconds, 
t he n di a l 55 5-1234. 

or Enter *# alone to have the unit announce the current 
content s of phone numbe r po s ition 2. 

or Enter *9999999# to dis a ble phone number position 2. 

Note that the CALL command only changes or deletes numbers 
from the d irectory. The numbers that will be used during an 
alarm condition is controlled by the DIR command below. 

4.3 DIR (3 47 ) 

The LB- 100 h as a dir e ctory of 16 numbers that control which 
phone numbers u sed during a n ala rm. The DIR command is used to 
give the LB-I OO a list o f dire ctory positions to use during the 
callout s e que nce. The comma nd is sta rte d by entering DrR (347) 
and waiting f o r the unit to a s )< " Enter Directory Number". If a 
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null response is entered I the un it wi 11 announce the current 
active directory po s itions. If at least one entry is made, then 
the old list of active directory positions is deleted and a new 
one is started. It is not po s sible to enable or disable single 
directory positions. The complete list must be entered with each 
use of the DI R command. 

For example, suppose that the LB-I00 is set up with 10 valid 
phone numbers in the directory (positions 1 through 10). The 
command sequence to enable directory positions 2,6,9,and 10 is as 
follows: 

*OIR# 
(unit prompts) 
*2# 

*6# 
(unit prompts) 
*9# 
(unit prompts) 
*10# . 
(unit prompts) 
*# 

- Start the orR command 

-Disable all previous entries and enable 
posi tion 2. 

- Add position 6 to the list. 

- Add position 9 to the list. 

- Add position 10 to the list. 

- A null entry completes command and 
starts the announce sequence. 

(unit sa y s CURRENT DIRECTORY 18 ... 2 .... 6 ... 9 ... 10) 

Note th c t th e CALL command and the orR command have separate 
but related f unctions. The CALL command is used to change or 
delete the contents of a directory position. The DIR command is 
used to e nabl e a list of directory positions to be used during a 
callout seque nc e . It is pos sible to use OIR to enable a position 
that does not h a ve a valid phone numbe r. If this is the case, 
the LB-IOO \'1i1 1 s i mp l y skip that position even though the 
position was in the directory l i st. Only valid (non deleted) 
phone numbe r s are u sed during a callout. 

4.4 DIAL ( 342 5 ) 

Using the command will place the LB-100 into a callout 
condition and allow the u s e of th e local keypad to generate touch 
tone codes . Th is command · s normally used to test the condition 
of the phone line by letting the unit operate as a simple phone . 

Once s ta r ted, the unit will r e ma i n in the phone mode until a 
time-out occurs or the ope rator enters the star * key 5 times in 
sequence. 
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5.0 ANNUNCIATOR CONTROL COMMANDS 

5. 1 PURPOSE 

These c omma nd s control the annunciator functions of the 
system such as setting normally open or closed contact positions 
and announcing current a larms. 

5.2 ACI< ( 22 5 ) 

The ACK ( f o r acknowl e dge) comm a nd is used to reset the first 
out condi tion of the annunciator. When ever a new alarm comes 
in, the s yste m will be in f i r s t out alarm condition until either 
acknowl e dg e d wi th this comma nd or by a loca l operator with the 
external pushbutton. After completing the command, the unit 
s imply says II 01< II • 

5.3 ARM ( 27 6 ) 

The un it h a s the ability to individually block alarm points 
so that an a l a rm tha t i s causing repeated phone calls can be 
blocke d. The ARM comma nd i s u sed to restore alarm status to a 
point that i s c urr e ntly bloc ke d. The system will ask "Enter 
alarm numbe r " and await e nt r y of the alarm point to be armed. 
The re s pons e VJ' l l be "OK" i f c omplete d or "COMMAND CANCELLED" if 
an input erro r is made. 

5. 4 ARMALL (27 62 55 ) 

This comm a nd arms all of the alarm points so that none of 
them are blocke d (see block command). This basically enables all 
o f the i nsta l l e d points as a ctive alarm positions. The unit will 
respond with "01<" whe n complete. 

5 .5 BLOCK ( 2 5 6 25 ) 

The uni t has the ability to block out certain alarm points 
that may b e causing r e pea t e d a l a rms. The block command will ask 
"Enter a larm number II and \--1 il l a ccept the alarm channel to be 
blocked. A nu 11 or incorrect entry wi 11 result in "COMMAND 
CANCELLED" wh il e a val id e ntr y will r e s ult in "OK". 

5 .6 LI P ( 3 5 4 7t 

The LB -100 ca n a ccept either normally open (close on alarm) 
or norma 11y c l osed (open on a l a rm) f ield switches on any alarm 
point. Th e FLI P command is then us e d to invert the setting for 
spe cific a la rm point s . Th e unit will ask "Enter alarm number" 
and await d a t a e nt r y. I f a valid e ntry is made the unit will 
r e s pond "0I<:". If an error is mad e , the unit will respond 
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"Command cancelled ll
• 

5.7 LAST ( 52 78) 

The un it a lwa ys remembers the last alarm that caused a first 
out alarm condition, even if the alarm has been acknowledged to 
clear the cond it ion. The LAST command will cause the system to 
announce the alarm that caused the most recent (or current) first 
out alarm condition. 

This is u seful if the ACK command has been used to clear the 
first out condition, but the operator failed to check which alarm 
had caused the condition. 

5.8 LEARN (53276 ) 

The unit has the ability to e xamine the current position of 
all of the l arrn input s and mak e these the no- alarm position. 
This elimina tes the need to individually set normally open or 
closed status fo r e very input . If the switches can all be placed 
in the no alarm s tate, the LEARN command will allow very quick 
setup. If most of the input s can be placed in the no-alarm 
state, the LEARN command can b e u sed followed by one or more FLIP 
commands to se t th e remaining a l a rm po i nts. 

5. 9 LIST ( 5478 ) 

LIST will cau se the system to s c a n down the alarm table and 
print out any a larms that are curre ntly active. If no alarms are 
active, the un it prints IIno current alarms". This is a printing 
version of the POLL command. 

5.10 LISTALL ( 5 478255) 

LISTALL will cause the printing of ALL alarm points and 
their curre nt s tatus. In place of the normal time and date, the 
unit prints IN ALARM or CLEAR depending on the point status. 
This command can be a borted a t any time by pressing any key while 
the printing i s in progre ss. 

5.11 POLL (7 655 ) 

The unit can poll all of the alarm channels and announce all 
that are in alarm. The POLL command starts the unit scanning 
down the alarm table and will announce all active alarms. Active 
alarms are those that have field s witches in the alarm state and 
have not bee n blocked wi th th e BLOCK command. A momentary 
contact clos ure tha t caused a fir s t out condition but then went 
away wil l no t be detecte d by the POLL command. 
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The POLL comma nd can t a ke considerable time to complete in a 
large system with many active alarms . The listing of the alarms 
can be term'nate d by entering any number on the keypad. If this 
happens, the unit r esponds with "COMMAND CANCELLED tI

• 

5. 12 RES ET - RES- (737) 

The LB- 1 0 0 software prov ides for a annunciator RESET 
capability on a ll al a rm points. When RESET is being used, alarm 
points are k ept ac t ive unt i l both the field contact has cleared 
and a su b seq u e nt RESET command is exe cuted (or the Reset button 
i s pressed) . Th is a llows for the capture of momentary contact 
operat i on th a t would be l ost i f tha t particular contact was not 
the fir s t out. The uni t t rea t s the momentary closure as a valid 
a l arm unt il a RESET is performe d. Note that the RESET command is 
shortened to RES (737) for ea s e of use. 

A RES ET c a nnot be done wh i le the unit is in FIRST OUT alarm 
mode, so a RESET norma l l y fol l ows an ACK command. An attempt to 
use the RES ET c omma nd du r ing a fir s t out condition will cause the 
unit to announce IICOM"MAND CANCELLED Ii r a ther than the usual "OK". 

The RES ET f ea ture c a n be d isa bled by installing a jumper in 
place of the norm a ll y ope n RESET push button. This jumper will 
cause a l l al a r ms (e xcept the f irst out) to clear as soon as the 
field cont act clears . Only curre ntly active field contacts will 
be treated a s a larms l a nd no RESET command or button presses is 
needed. Howe v e r , momentary a l a rms occurring during a first out 
condition will not be s tored by the unit. 

5. 1 3 REPORT - RPT- (7781 

The RPT ( s hort for REPORT) command is used to announce the 
first out a l a rm, if there is one. The command will cause the 
unit to say th e firs t out a l a rm phrase or to announce "There are 
no new a larms ". This comma nd i s u s eful if the operator is 
calling in t o che ck on the unit o r has been on line for a long 
time and wa nt s to see if any new ala rms have come in while the 
unit was i n command mode . 

5.1 4 STAT (78 28 ) 

Th e STAT (chort for s tatu s ) command allows reporting on 
specific ala rm c hannels. The un't wi ll ask for the alarm number 
and will wai t f or da ta entry. Th e unit will then announce the 
alarm phra se a nd ei ther "0FFI1 or II ON II , depending on the state of 
the ala r m. The a l a rm condition take s into account the normally 
open/clos e d se l e ct i on of the alarm as well as the block feature. 
If the al a rm s witch is in t he alarm state and the point is not 
blocked I the n i t i s liON". Oth e rwise I the alarm is off. Note 
tha t this d oes not ref e r to the field contact position, but the 
al a r m cond i t i on . To check the fie Id con tact pas i tion I see the 
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INP command. 

6.0 INPUT OUTPUT POI NT CONTROL 

6. 1 PURPOSE 

The se comma nd s are u sed to examine and set specific input 
and output po i nts on the sys t e m. Input points are all switches 
connected to the unit (including annunciator inputs), while 
outputs are a ny de s ignated output channels not associated with 
the a nnunc ia tor logic. The se a re normally relays connected to 
the system t o provide remote control via the LB-100. In systems 
with no I oca a nnunciator lamp s I the relays normally used to 
drive the l a mp s c a n be u sed as general purpose outputs. 

6.2 OUTPUT VERI FI CATI ON 

A setup p a r a meter (number 42) is included in program 
versions 2.20 a nd lat e r that determines if the LB-100 will 
require output point ver i fic a tion before doing any output related 
commands. If the pa r a me t e r i s non 0, then the output channel 
will be r equested twi ce befo r e any output functions are done. 
Thi s will prov 'de addit i ona l secur i ty when operating outputs on 
margina l phone l ines . Wh e n a ct i v e , the program will ask for the 
output channel , the n ask a gai n, be for e continuing with the ON, 
OFF, or PULSE command s . Th e command will only function if both 
entries match. 

* * * IMP 0 R TAN T * * * 
The e ight (8) on-boa rd output relays are at locations 

241-248. 

6 . 3 INP ( 467 ) 

The I NP ( s hort for INPUT ) command allows the status of any 
field conta ct t o b e e xa min e d. The unit will ask "Enter input 
number II a nd v.lai t for th e i nput point to be provided by the 
operator. If the switch is clos ed, the unit will respond with 
IIONIt. If th e s wi t c h is ope n, the unit will respond with "OFF". 
If an e rro r s made , the unit will say "Command cancelled". 

6. 4 ourr (~ 

The OUT ( s hort for OUTPUT ) command is used to check on the 
status of an y output cha nn e l (to see i f it has been turned off or 
on). Th e unit v.l i ll a s k "Enter output channel number" and await 
data entry. If the output i s curre ntly active, the unit will say 
"ON". If th e output is inactive, the unit will say "OFF". 
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* * * IMP 0 R TAN T * * * 

The eight (8) on-bourd output relays are at location 
241-248. 

6 .5 OFF ( 63 3) 

The OF F command is used to turn off specific output 
channels. Th e unit will ask "Enter output channel" and await 
data entry. If a valid entry is made, the output will be made 
inactive and the unit will say '10K". If an error is made, the 
unit will say "command cancell e d 'l • 

* * * IMP 0 R TAN T * * * 
The eight (8) on-board output relays are at location 

241-248. 

6.6 ON (6 6 ) 

The ON comma nd is used to turn on specific output channels. 
The unit wil l ask " e nter output channel" and await data entry. 
If a valid e ntry is made, the output will be made active and the 
unit will sa y "OK". I f an e rror i s made, the unit will say 
"command cance ll e d" 

* * * IMP 0 R TAN T * * * 
The e'ght (8) on-board output relays are at location 

241-248. 

6.7 PULS E ( 785 7 3 ) 

The unit can pu l se any output for the number of 10 
millisecond p e riods conta ined i n parameter #45 by using the PULSE 
command _ The s ystem ke e ps tr a ck of the current status of all 
outputs, so us' ng the pulse command ( ra ther than a combination of 
OFF and ON comma nd ) r e lieves the operator from knowing the 
current state of an output _ I f the output is on, the uni twill 
pulse it o ff f o r one second. If the output is off, the unit will 
pulse it on for one second. 

The unit w 'll ask lIent e r channe l number" and await data 
entry_ If a n invalid or null entry is made, the unit will 
announce "Comma nd cance lled". If a valid entry is made, the unit 
will pulse th e se lected ou t put and then announce "01<11. 

* * * IMP 0 R TAN T * * * 

The eight (8) on-board output relayS are at location 
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241-248. 

Param 45 is calibrated in 1 0ms periods, so entering 100 in 
this position wi ll cause a one second pulse to be provided by 
this comma nd. A 10 s e cond pu lse will require an entry of 1000, 
while a 4 5 second pulse requires a n entry of 4500. 

6.8 INPUT /OUTPUT CHANNEL MAP 

All input and output points used internally by the LB-IOO 
have channel addresses just 1 ike alarm inputs and control 
outputs . Th e se channel num bers are listed here for special 
applications that nee d to examine or control these points. 

INPUT CHAN 
1-128 

------- - ---- FUNCTION --------------------
Normal Al arm Inputs 

129 
228 

Spec' a l Locat i on Phras e (not actual input). 
Acknowledge I nput 

229 Alarm Reset I nput 
230 Tes t Button I nput 
231 CallOut Di sa ble Input 

OUTPUT CHAN 
225 

------------ FUNCTI ON -------------------­
Local Keypad En a b le LED 

226 Ala rm Reset Ne e d e d LED 
228 Horn output Re l a y 
229 Push to Ta lk Rela y 
241-248 Cont r ol Relay Outputs 

7 • 0 PARAMErrER COM1.fANDS 

The value of the paramete r may be either binary or numeric. 
Binary var ia b les a r e e i t he r =0 or <>0, so a value of 5 causes the 
same r e sult as a value o f 123 or 598. Binary variables control 
things like l ocal l amp a nd loc al PA enables. Numeric variables 
have s pec i f ic value s where e ach value causes a different response 
from the unit. Numerics are things like delay times and the unit 
I D numbe r. 

Each para mete r is accessed v.,ith the PARAM (72726) 
The user th e n e nte r s th e par me t e r number, and then 
value. If a nul l (*#) is en t ered for the new value, 
will just announc e the pre vious v a lue. 

CONTROL PARAMETERS. 

comma.nd. 
the new 

the unit 

Each para meter i s s et or r ead with the PARAM command. They are 
listed here i n nume rica l order, separated by general function. 

7. 1 CALLOUT CONTROLS 

3 CALL OUT DELAY 
sets the numbe r of second s the unit will wait between call 
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out attempts . Default is 60 seconds. The time between each 
phone number in the call list is determined by param 43. 

4 CALL OUT AIT 
Sets number of seconds b e fore the first callout attempt is 
made. This a llows fo r local ACK before calling out. 
Default value is 10 Sees . 

12 CALLOUT TIME OUT 
Sets the number of seconds the unit will wait for someone to 
answer the callout attempt. Default is 45 seconds. 

13 FIRST RINGBACK WAIT PERIOD 

14 

Se ts th e numbe r o f secondo the uni t will wait to hear a 
ringback tone when c al ling out. If heard within this time 
period, th e unit wi ll wait for ringbacks to stop before 
assuming some on e has answer e d. If not heard, the unit does 
a blind callout where it keeps saying "hello" and waits for 
some on e t o type a l(ey. De fa ul t is now 6 seconds plus the 
ini t ial 2 second built in d e lay. 

PULSE - TONE DIAL SELECTION 
IF set to 0, pulse dialing will occur. 
"Touch'I'one ll dialing will occur. 

If <>0, DTMF 

18 DIAL TONE MASK #1 
s e ts a 4 bit pattern that the unit will accept for a valid 
dia 1 tone. Each bi t corresponds to a specif ic frequency 
det e cted by the call progress detector. The bits are: 

BIT FREQ VALUE 
0 3 5 0 Hz 1 
1 400 Hz 2 
2 440 Hz 4 
3 480 Hz. 8 

Normally, a di a l tone consists of 350 and 440, so bits 0 and 
2 are = 1 to give a value of 5 (0101 binary), which is the 
d efault. Other tone combinations are possible, however 
d e p e nding on the telco system. 

19 DIAL TONE MASK #2 
Same as # 18, but provides an alternate dial tone detection, 
possible fr om an outside line. Default is 400Hz and 480Hz 
which i s 1 010 = 10 decimal. 

23 TOUCH TON <' TIMING ADJUSTMENTS 
Lsb is the number of lOms periods the tone is off. Msb is 
the numbe r o f 1 0ms periods ton e is on. Default is 70ms on 
and 70ms of f , or (7 * 256) + 7 = 1799. 

34 OFF HOOK TIMEo~r 
The program will monitor the overall off-hook time during 
all communications sessions. This acts as an overall time 
out with a de fa ult o f 10 minutes. 
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36 RING BACK B T PATTERN #1 
Th i s . s very similar to the dial tone mask in parameter 
numbe r s 18 and 19, except j .t represents the pattern for a 
ring back signal during diulouts. Default is 12 (440 and 
480 Hz). 

37 RING BACK BIT PATTERN #2 
Al t e rnate patte rn to #36 above. Either pattern will cause 
the unit to detect a r i ng back. Default is also 12 
(480 + 440Hz). 

30 INITIAL R NG BACK DELAY 
Number o f s econds that program should wait after dialing to 
let any connect tones pass before attempting to detect a 
ring back. This is u se ful in systems that have call 
progress tones similar to ringback that occur as the call is 
being p la c e d. 

40 DIAL TONE QUALIFICATION PERIOD 
Dial tones mu s t be continuously present for this number of 
10 milli -second periods before considered valid. Default is 
150 (1 50 * 10ms) = 1.5 s e conds. 

41 RING BACK TONE QUALIFICATION PERIOD 
Audible r i nging (ringbacks) must be continuously present for 
this number of 10 milli-second periods before considered 
valid. De fa ult is 5 0 ( 5 0 * 10ms) = 1/2 second. 

43 SECONDS nET\~EEN EACH PHONE NUMBER 
While pr o c ess i ng the call list, the system will wait this 
number o f second betwee n ea ch number on the list. The 
d efa ult i s 0 s e conds, so number s will be processed quickly. 
The tim e b etwe en call cycles on the entire list is 
control l e r by parameter 3. 

44 MAX NUMBER OF CAliliOUT CYCLES 
To avoid endless callouts, the system can be set up to have 
a maximum number of callout cycles determined by this 
paramete r . If 0, the unit will call forever. Any non zero 
number up to 2 55 can be s pecified. 

7.2 CALL- IN CONTROLS 

5 NUMBID~ OF RI NGS 
Sets numbe r of rings to wait before the unit will answer a 
call. De fa ult is 2. 

21 CALL IN ENABLE 
If <> 0, the unit will accept call ins. set to 0 will tell 
the un it to ignore the ring indicator on in-coming calls. 
The d fa ult it <>0, so unit will answer phone. 
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7.3 PA AND RAD I O CONTROLS 

1 PA ANNOUNC ' ENT 
If <>0, the unit will announce each new alarm using the PTT 
output to key the PA system or radio. If =0 I no local 
announce ment is made. Default is <> 0 

2 PA WAIT TIME 
Control s number of seconds between local PA or radio system 
announcements. Default is 60 seconds. 

22 PA ANNOUNCEMENT DELAY 
Speci fies the number of s econds to wait before making the 
first PA announcement. I f 0, announcement is made right 
away. Default is 0 seconds . 

7.4 ANNUNCIATOR CONTRO LS 

7 AUTO ACK ENABLE 
If set <> 0, the unit will automatically ACK any first out 
alarms as coon as a valid password is entered. If set to 0, 
the operator must use the ACK command the hard way. 

9 ANNUNCIATOR SCANS 
Sets numbe r of consecutive field contact scans that the unit 
must see to cons ider a fiel d contact in alarm. This is used 
to filte r out noi.se and nuisance contacts. The default 
value is 2. 

10 RESET CALLOUT REQUEST 
IF <>0, the unit will callout whenever an alarm contact 
returns to normal. If 0, the unit will callout only on new 
alarms . Default is <>0. 

11 LOCAL LAMP ENABLE 
If <>0, t he unit will us e th e local LED s like alarm point 
indicators . I f =0, th e LEOS can be used for other purposes. 
The de fa u l t i s <>0. This is NOT THE SAME as the FOLLOW 
paramete r bel ow. 

15 FIELD SWITCH POLARITY 
If =0, th e unit a ssumes normally open contacts that close on 
alarm. If <>0, the oppos ite is true. Default is ° for 
contacts t hat close on al a rm. This only affects the initial 
alarm s tates which can be overidden by the FLIP command. 

16 RELAY FOLLOW SETTINGS 
This is a tough one. I t represents an 8 bit pattern that 
controls which on-board relays will follow their 
corresponding alarm point lamp. A 1 in each position causes 
the r eI y to f olIo",,] the lamp. A ° will let the relay be 
used f o r other things. 
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17 

For examp l e , a setting o f J (binary 00000011) will cause the 
fi rst 2 rela y s to follow the alarm point indicators, 
includ i ng f l ashing a s need e d. A setting of 255 (binary 
1 1 1 111 11 ) wi ll cause them a ll to follow, while a setting of 
o will cause none of the re lays to follow. Good luck with 
your b i nary conversions (available for 50 cents apiece from 
ART Z.). 

NUMBER OF LOCAL BOAlmS 
Tells th e uni t how many 
connecte d to the L8-100. 
input points. 

8 bi t point groups are locally 
Default is 1 for the built in 8 

20 DEFAULT MESSAGE STYLE 
Contro ls the defa u 1 t message s tyle . Bit 0 =1 causes the 
unit t o s a y "CHa nnel" be for e e ach message. Bit 1= 1 causes 
the un i t to say "NUMBER" before the point number. The 
def a ult i s 3, so the unit will say "CHANNEL NUMBER" before 
each alarm point number during announcements. 

33 HORN T I ~'OUT 

If <> 0, this will dete rmine the number of minutes the horn 
wi l l blow on each new alarm. Default is 15 minutes. 

7. 5 COMMAND ENTRY SETUPS 

8 COMMAND TIMEOU'!' DELAY 
Sets numb e r o f second s th e unit will wait between key 
ent r i es be f ore t i ming out and terminating communications. 
De f aul t is 60 ceconds. 

7 .6 MI SCELLANEO US SETUPS 

39 LED DEBUG CONTROL 
The 8 LED' s normally us e d fo r alarm status can be used as a 
d e bug a id by s e tting th is p a ram non O. The possible values 
are a s follows : 
1. Show r a w call progress tone s in lower 4 bits. 

Led 1 = 3 5 0 Hz 
Led 2 = 4 00 Hz 
Led 3 = 4 40 Hz (Middle A on piano) 
Le d 4 = 4 8 0 Hz 

2. Show processed li ne s t a tus in lower 4 bits: 
Le d 1 = Ring I ndicator 
Led 2 = Touch Ton e Detec t e d 
Le d 3 = Ring Back De t ecte d 
Led 4 = Di a l Tone De t e cte d 

3. Show i ncoming rings as t hey are counted down in binary. 
4. Show As cii value of keypr e sses or touch-tones 

42 OUTPUT V ' RIFICATION 
If non 0 I th e n the progr m will request output channels 
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twice before process ing output related commands. 
will proceed only i f both inputs match. 

45 OUTPU'l' PULSE LF..NG'rH 

Command 

The PULSE command is u sed to toggle an output for a number 
of 10ms p e riods specified by this parameter. If 0 is 
speci fied, th e default o f 100 periods (1 second) is used. 
This p rameter affects all outputs used by the PULSE 
command. 

46 SECS TO WAIT BEFORE RECORDER ANNOUNCEMENTS 
When the s ystem responds to the special 12345 access code, 
it e nters r ecorder (answe r mach i ne) mode and waits this 
number 0 seconds before ma king its announcement. 

47 TYPE OF RESPONSE IN RECORDER MODE 
Recorder mode cause s th e system to announce its location 
phrase , th e n the curre nt fir s t out alarm. If this param is 
0, the sys tem hangs up right away. If non 0, then the 
system will perform a POLL command prior to disconnecting. 

48 RECORDER MODE AUTO ACK AFTER ANNOUNCEMENT 
Aft er p e rforming an a n s we ring machine announcement, the 
system will perform an alarm ACK if this param is non o. If 
0, the s ystem will continue down the call list. 

7.7 SER IAL PRINT ER SETUPS 

24 SERIAl .. PORT 0 BAUD RATE 
Set to 300, 1200, 2400,4800, or 9600 baud. Default is 1200. 

25 SERIAL PORT 1 BAUD RATE 
Same as above. 

26 DEFAULT PRINTER PORT 
Set to 0 or 1 to indicate pr i nter port. Default is 1. 

27 PRINTER DELAY TICKS 
To handl e s low printers, the unit will delay this many 10ms 
p e riod s betwee n each character s e nt to the printer. Default 
i s 3 . 

29 OFF-HOOK OUTPUT RELAY CONTROL 
Th is pa rameter specif ies the output relay to be actuated 
with e ve r th e phone line or radio channel is being accessed. 
Any output r e lay can be speci f ied. A value of 0 will cause 
this f unct i on to be disabled. 

30 PRINTER DELAY 
Number of seconds to wai t f or a remote printer connection in 
modem based systems. Def c ult i s 60 seconds. 

31 MAXIMUM SECONDS PRINTER STAYS ON-LINE 
During remote printer sess ions, the program will monitor the 
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time connected to the remote printer and disconnect if this 
time is e xceeded. Def a ult i s 180 seconds. 

32 MlNUI'ES BETWEEN PRINTER CALLOUrS 
The time be t ween printer callout attempts. 
minutes . 

35 PRINTER LI ST CONTROL 

Default is 2 

This contro l s the format of point listings during remote 
printe r s ess ions . A value of 0 will cause only the pending 
alarm me s s a g es to be printe d. If non 0, a listing will be 
produce d f ter the p e nding messages. A value of 1 will 
cause a ll p o i nts to be li s t e d (similar to listall command). 
A va l u e o f 2 will cause only current alarms to be listed 
( s i milar to almlist command) . 

7.8 NETWORK CONFI GURATI ON 

6 SERIAL NUMB ER 
Sets a n 10 number tha t the unit will use to identify itself 
during r e mote operations. Default is 1. 

28 NET\\fORK CALLOUT ENABLE 
I f set <>0, the unit will a tt empt to reach other LB-100 when 
c alling out by usi ng touch tone command sequence. If 0, 
the un i t wi l l no t try network links on callout. The unit is 
alwa y s ready to r e ce ive network inputs. Default is O. 

8.0 LB-IOO MESSAGE FORMATS 

The LB-1 00 h as a fixed number of available alarm point 
message string s . Th e se strings c a n be empty (causing a default 
"channel Num er " t yp e me s s ag e ) or the string can contain a list 
of librar y phr ase numbers. At c old start time, the first 128 are 
nul l e d out with a 25 5 dec ima l as th e f irst and only code for each 
point. Each la r m point c a n have 10 codes, the last of which must 
be a 255 to mar)( th e end of the message. Therefore, 9 phrases 
can be store d f or each alarm point. 

The messag e for po i nt 129 is actually the unit location 
phrase. I t d efa ul ts to mes sag es 10, 254 I 255 so that the unit 
wil s ay "TES T I NC. LB-100 Number II follow e d by the value stored 
in the uni t I O pa r ame t e r. You c n re - p r ogram thi s point to be a 
location phr se or whate ver you w nt. 

8. 1 LIBRARY PHRA SES 

The LB-IOO has a se t of r e quired phrases that are stored in 
the library r om set. Th e fir s t 44 are required to operate the 
unit, and add i t i on a l message phrcses are added after the required 
ones. Each ph rase has an IO number a ssigned by the order it was 

LB-IOO R'r U/SCADA SYS'l'El4 

TOTAL ENG I N' ERI NG SERVICES TEAM, INC. 
11/03/90 

Page 25 



loaded in the rom s et. 

There ar e other phrase code s that are built into the system 
that ar e h e l p f u l i n progr a mi ng mes s age strings. These are 
various leng t h paus s that a r e e xplained below. 

CODE 
255 
254 

253 
252 
251 
250 
249 
248 

SPECIAL CODE FUNCTION 
stop cod e that ind icates end of message. 
Ca uses the word I1number II followed by the contents of 
the unit 10 parameter to be spoken. 
2 s e cond Pa u se 
1. 5 second p a use 
1 second paus e 
.5 second pause 
. 25 second pau s e 
.10 second pause 

8.2 SETTI NG UP T IE PHRASES 

The fir s t step is dec i ding what phrases are needed. For 
example , consider these phrases: 

and 
the 

Po i nt 1 
Point 2 
Point 3 

" Boiler Room High Te mpera ture ll 

" Boi ler Room H'gh Pressure" 
"Boiler room Low Temperature" 

Exampl e li brary phrases : 

Phrase 46 II Bo iler Room" 
Phrase 4 7 "High" 
Phrase 4 8 " Low ll 

Phrase 4 9 liT mpe r a tu re 'l 
Phrase 5 0 "Pressure" 

First we will write down the phrase codes for each point. 

Point 
Point 

so on. 
phrase . 

1 
2 

46,47,49, 2 5 5 
4 6,47,50, 255 

"Boiler Room", IIhigh", "temperature" 
"Boi ler Room", "high", "pressure" 

Note that ea ch point e nds in a 255 to mark the end of 

8 . 3 PROGRAMMI NG THE PHRAS ES 

Once the phra se lists (or s t r ings) are determined, we will 
program the un i t. As me ntioned, all alarm messages are nulled 
out wi th a 2 r.:: 5 at cold sta rt . This will force the unit to say 
"channe l Number" f ollowe d by the point number. This may suffice 
for many a pp l ic tion s . Howe ver, if custom phrases are to be 
installed, th e S TMSG ( set message *738674#) command is used. I t 
will ask for the point to be programmed, and then accept up to 10 
codes t hat will be assigned to that point. The phrases are 
entered one a t a time i n the usual parameter entry method. The 
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unit will acc ept up to 10 codes, and will stop when you enter 255 
as a code. If all \.-/ent well, the unit will recite the entire 
phrase back to you. 

To simply check a phrase , or to cancel the entry in 
progress, simply e nter a *# a s a code. The unit will not change 
the present contents of the point message string and will recite 
the original contents. 

Bac k to the example above. We start the LB-100 as usual, 
the n enter *73867411 to requ e st a set message action. The unit 
asks for the point number, and we tell it *1# for point number 
one. We then e nter as follows: 

*46# *47# *49# *255# 

This will assign the desired codes to point number 1. All 
points are done in the same ma nn e r. The unit should retain the 
programmed phrase strings as long as power is maintained on the 
ram. 

HELPFUL COMMANDS 

Several commands that are helpful in checking the messages. 
They are: 

SAYA LL 
(72925 5 ) 

SAYLI B 
(729542) 

Say all of the ala rm point messages. Hold a key 
down to stop th process . 

Say library phra ses in order. You will be 
prompted for th e li b phrase number to start with 
s o you won't have to listen to all phrases. Hold 
a key down to cancel wh i le it is runing. 

9.0 LB- IOO NET10RK SETUP 

9 .1 INTRODUCT I ON 

The LB-100 network syste m will allow one unit to 'talk' to 
another uni t and exchange information over the telephone line. To 
implement this B-100 ha c a special command, SE'IINET (738638). 
This command opera tes much like the PARAM command except that 
entries range f r om 0 - 255 r ather than 0-64K as in PARAM. 

Anoth e r command, SETN ETS (7386387) is similar except that 
the unit wi ll on y prompt for the first location to be 
programmed. After the first one, it will ask "enter new value" 
automat i c all y or the next para me t e r until a null entry is made. 
This makes it e sier to progra m lots of locations. 

The SETNET value list starts with 3 entries that only appear 
once. Th e e ntr ies following the first three are groups of 4 
values, on e group for e c h ne twork unit (or node). In order for 
an other un i t to be able to call this unit, an entry for the 
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remote mu s t appear in this ta ble. Also, entries must be 
contiguous with no blank or empty spaces in the list. 

The first three entr ies aro a s follows: 

PARAMATER 
NUMBER FUNCTION 
1 ID of thi s unit when calling other units. 
2 Number o f 8 point alarm groups used by all of the network 

inputs c onnect e d to this unit. 
3 Number of network unit s that will be connected. 

Ea ch remote un i t will have a 4 byte entry in the network 
table that l ook s like this: 

First 
Second 

Third 

Remot e un it Id. 
Number o f a larm points to bring in from the remote unit, 
starting with point #1. 
Number of points in our alarm that precede the first 
alarm point f rom this remote. Fourth Reply code to other 
uni t wh e n point s t a tu s is transferred. Value =0 will 
send a NO P , whil e <>0 causes this unit to ACK the other 
un it. A NOP wi ll l e t the calliing unit proceed down 
it's ca ll li s t and c all other units. 

The tab le b e lo\", indicates t he SETNET parameter number for 
different remot e un i t posit i ons . For e xample, when programming 
the values for th e third remote unit, we will use the SETNET 
parameters 12 I 13 , 14, and 1 5 which are the First thru Fourth 
values for th a t r e mote . Not e that th e first 3 bytes in the table 
control how many un its and po i nt s are in thG complete system, 
while the individual entri es only control the specs for a single 
unit. 

9 .2 SETNET COMMAND PARAM ETERS 

1----- PAR.l\.1JIE'rER NUMBER----I 
Remote F'IRST SECOND 'l'IIIRD FOURTH 
NODE ID POINrrS OFFSET REPLY 
1 4 5 6 7 
2 8 9 10 11 
3 12 13 14 15 
4 1 6 17 18 19 
5 20 21 22 23 
6 24 25 26 27 
7 28 29 30 31 
8 32 33 34 35 
9 36 37 38 39 
10 40 41 4 2 43 
11 44 45 46 47 
12 48 49 50 51 
13 52 53 54 55 
14 56 57 58 59 
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9.3 EXAMPLE 

Lets set up a 3 unit ne twork where 3 units will be calling 
to a single LB-100. Specs a r e as follow: 

UNIT POINTS 10 
-~~-..-- .............................. -
Loca l 8 100 
Rem #1 3 1 
Rem #2 2 2 
Rem #3 6 J 

The al arm map for the ma in un i t will look as follows: 

Points 1 - 8 
9 - 11 
12 -1 3 
14-19 

Local input s 
Remot e #1 
Remot e #2 
Remote #3 

The SETNET parameters must be programmed one at a time as 
follows: 

PARAM VALUE FUNCTION 
1 100 Local un it TD 
2 2 Number of 8 Bit groups used by remote inputs 
3 3 Number of remotes that will connect 

4 1 Humate #1 1D 
5 3 Numbe r of points for rem #1 
6 8 Off s et into local alarm table 
7 0 Do not ac]( remote #1 

5 2 Remote #2 ID 
6 2 Numb r of points from Rem #2 
7 11 Offs e t into local alarm table (8+3) 
8 1 Pe rform ACl< on remote #2 callin 

9 3 Remot e #3 id 
10 6 Number of points from Rem #3 
11 13 Offset in alarm table (8+3+2) 
12 1 Do ACK on rem #3 callins 

10.0 LB-IOO NOTES 

The fol 10\v i ng notes may an s\rler often asked questions on 
configuring nd operc ting the LB- I OO. 

1. Alarm point 129 is act.u a ll y th e location phrase that is 
spoken each time th e unit a n s wers or calls out. The phrase 
d efa ult s to II T Es rr LB-100 Numbe r " followed by the unit number 
set in t h e n etwork parameter table (default is 1). Program 
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the locat ion phra se jus t as any other point (SETMSG). 

2. All poi nts can be ei t her Nor m open or Norm CLosed on a point 
by poi nt basis . At co l d st rt, all points are set to NO, 
close on a l arm. Us e t he FL I P or LEARN command to change the 
norma l state o f any inputs . 

3. The SCAN comma nd will adjus t the numbe r of sequential point 
sca ns that th e unit wil l r e quire before considering a point 
to be in a l arm. Thi s i s u sed t o eliminate noise spikes and 
other mone nta ry closures fr om appearing as actual alarms. 
Th i s on ly a ffe c t s NO (clos e on alarm) points. Points that 
open o n al rm a l wa y s a l a rm i mmediately. Each scan is 20ms, 
so usi ng t o many s c a ns ma y cause the unit to miss momemtary 
contact closures . 

4. The reset pu s h bu t ton ca n b wir e d closed to el i minate the 
need f o r resetting a larms af t e r they clear. If left open, a 
RES ET comma nd or a pu s h button wi ll have to be used to clear 
any ala r ms af ter the f i l d conta ct clears. Normally, leave 
this jumpe red . 

5. Th e fu se on the boa rd is f or field contact power that is 
b r oug h t ou t to the t e rm i nal s trip. This power is monitored 
sep arate l y by the un i t a nd a blown fu s e will cause the unit 
to call out a nd indica te a s ys t e m alarm. The fuse must be 
insta lled e v e n if the f i eld contact voltage is gotten from 
somewhere e l se . 

6. Th e s mart ocket b a t tery b ackup device must be installed 
under th e RAM in the fir s t me mory s ocket. If a smartwatch 
is i n s t al l e d, it g oes under the f i r s t voice library socket 
(the t h ird m mary sock e t) . 

7. Printers mu s t be RS-232 ser ial d e vice s connected to either 
seri a port. Th e default is port 1 (CRT port), 1200 baud. 
Th i s c a n be ch a ng ed with the PAR AM command if desired. 

8. Th e us e o f parame ter #29, Off-Hook Re lay, will allow special 
con f i gu ration o f t.h e commun i c a tions line when the unit is 
o ff-h ook. Applicati on s include activation of amplification 
or at .enu tion equipme nt and mis c e ll a neous alarm triggering. 

9. Use t h se n itivity sett'ng jumpers to adjust the unit to 
vary i ng ph one li ne cond iti ons . These affect the unit's 
r espo nse t o cal l progr e ss t ones (dial tones, ringbacks, etc) 
as w 11 as the DTM F Touch Tones. Refer the the layout 
draw i ng f or loca tion and positions for these jumpers. 
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1 1.0 LB-100 CA I BRATION M~D CO rnNICATIONS SETUP 

The LB-IOO monitors the phone line for a number of special 
tones ca lled call progress tones and DTMF (touch) tones. There 
are severa l adju s tment in both ha r dware and software that allow 
the unit to be adapted to many di ffe r e nt phone systems, including 
cellular cover ge. 

11. 1 OUTPUT LEVEL ADJUSTMENTS 

The L B- IOO circuit board has 3 hardware adjustments that 
determine the output volume fr om the uni t to the phone line. 
These control the touch tone output volume, the voice volume, and 
the overal l volume. The goal in adjusting is to provide a signal 
level that is s imilar to that of a standard phone. 

Set th ov ra Il volume pot (RS) to a middle position to 
start. Place un i t in th e DI A command I and press touch tones. 
Adjust pot R3 until the tone volume is similar to that of a touch 
tone phone connecte d as an exte n s ion phone. 

Use the say lib command to have the unit announce all of the 
library messages. Then I adjus t the voice volume pot (R5) to 
provide the loudest , clearest voice. If set to loud, the voice 
will become distorted. 

Further adjust the mai n volume pot to provide a loud, clear 
s ignal th at d oes not distort eithe r the touch tones or the voice 
output. 

The on-board ampli fier volume (R27) should be adjusted last 
after setting the overall volume level. 

11. 2 USI NG THE LEOs FOR DIAGNO STICS 

Softwa re v ers ions 2.18 and later can use the on-board LED 
display to mon itor various system functions. When in debug mode, 
the LEDs no longer opera te as alarm indicators. System parameter 
number 39 contro s the debug function, and setting it to 0 
restores norma opera tion. 

Setting debug to 1 wil l cause the system to display all 
accesse s t.o th e ca 11 progress detector in the first 4 LED 
posi tions. The v al ue o f these LE Ds is e xplained below. This can 
be used to determi ne th e e xac t frequencies used by each phone 
system for di 1 tones and ring back signals. 

Debug va l u e 2 u se s the 
detection wi th in th e program. 
speci fic valu as f ollows : 
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Led 1 
Led 2 
Led 3 
Led 4 

Ring Indicator 
Touch Tone dete cte d 
Qualifi e d ringback tone detected 
Qu a lif i e d dialtone detected. 

Note tha t debug 2 is different from debug 1 because 1 shows 
the actua l fre q u e n cies bei ng d e t ec t e d at any instant, while debug 
2 shows the progr a m's call progres s s tate including any time 
d e lays n e ede d to qu al ify call progress tones. For example, Debug 
2 wil l not s how Le d 3 unt i l the dial tone has been present for 
the number o f 10ms p e riods speci f ied in parameter 40. 

Debug 3 p r ov i d es a down counte r of the rings needed for the 
LB - I00 to an s wer th e phon e . When the f irst ring is detected, the 
LED displ a y i s loa d e d with the count (in binary of course). As 
each ring i s d e t e c t e d I the c ount (and display) is decremented. 
The un i t wil a n s we r wh e n th e count r e aches o. This is useful to 
troubl e s hoo t ri n g d e tection prob lems . Note that the count is 
displ a y e d i n b i nary with th e mos t ;::, ignificant bit on the left, 
not on th e r i ght a s in normal bina ry r e presentations. 

Debug 4 u s e s the LED I s t o d i s play touch tone and local 
keypad keypr ss e s a th e y a r e a ccessed by the unit. The last 
accessed code i s l ef t in the d ispl a y. Th e code is the ASCII code 
for the char cter bei ng p r ocessed . The LED display would be as 
follows: 

CHAR HEX 1 2 3 4 5 6 7 8 <- LED POSITION 
0 JOh X X 
1 31h X X X 
2 32h X X X 
3 33h X X X X 

4 34h X X X 
5 3 5h X X X X 
6 36h X X X X 
7 37h X X X X X 

8 38h X X X 
9 3911 X X X X 
@ 40h x 
# 23h X X X 

Note that the LED's re p o s it i on e d left to right, which is 
oppos i t e f rom nor ma 1 b i n a ry numb e r r epresentation. The least 
signi fi c a nt bi t is ED 1 on t he le f t , no t on the right. 

11.3 CALL PROGR ESS D ETECTIO~ 

Cal l p rog r s tone s u sed by the LB-100 include the dial tone 
and th aud ibl r i ngi ng (ri ng ba ck). The tones consist of one or 
more s p e c i f ic f r e qu e nc ie s . Th e LB- IOO can detect each of these 
frequenci es s e p rat e l y I a nd u s e s a IIbit pattern" to match tones 
for speci f i c f un c t i ons. These ton e s are somewhat standardized by 
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Bell as follows: 

Freque ncy 

Dial ton e 
Ringba ck 

Bit pos't ion 
Led posit'on 
Value 

480 440 400 350 

o 
1 

3 
4 
8 

1 
1 

2 
3 
4 

o 
o 

1 
2 
2 

1 
o 

o 
1 
1 

Hz. 

<- Internally 
<- On display 
<- Mask Value per bit 

This table shows the B 11 s tandard frequencies and how they 
are represente d in the LB- IOO. For example, a standard Bell dial 
tone cons i sts of 440 and 350 Hz. When in debug mode, this will 
turn on LED' s 1 and 3 (numbe red left to right on circuit board). 
These are ' nte rnally accessed a s bits 0 and 2 of the call 
progress d e t cto r device. The dec i mal values for these bits are 
4 and 1 . 

All thi c. in f ormation is nee d e d to set up the parameter that 
tells the LB- IOO what tones t o expect for a dial tone. By 
setting par me ter 39 to 1, the unit will display call progress 
acces ses on the LED's. Looking at the LED's while listening to 
the call wi l l llow verif ica tion of what tones the LB-IOO is 
hearing during vari ous parts of a call . The DIAL command can be 
used to u s e t h e .IB- 100 a s a phon e to place a call. The LED's 
will flash to i ndic te th e call progress tones being detected. 

Many PB X a nd el ctronic phon s do not use standard dial tone 
frequenci es. By monitoring the c a llout, the proper bit pattern, 
and dec i ma l e quivalent va l u e , for the dial tone mask can be 
determined from t h e t a bl e above. Af ter determining the LED 's 
that are on du ing a d ial ton e , a dd up the values provided to 
obtain the decimal value o f th e dial tone mask. The standard one 
is 350 and 440 Hz, LEOs 1 and 3, va l ue 1 and 4, for a total of 5. 

The ringba ck h e rd du ri ng a c a ll out has a similar system but 
uses dif f e r e n t on e . The Be " 1 a nd a rd is 140 and 480 Hz, which 
show on LEOs 3 a nd 4. Th e se h a v e vdlues of 4 and 8, so a 
standard ringba ck vc l ue i s 8 + 4 = 12. 

11.4 CALL PROGRESS TONE DURATI ONS 

The Be ll spe ci f ication for call progress codes includes 
both the t o ne s required and t he i r duration. The exact timing may 
vary from s ystem to s yste m f or a variety of r e asons. Electronic 
phones ope r ati ng with i n a fa cility, and special systems such as 
cellular cover ge of te n provide a l t ernate timing for the call 
progres s tones . 

The LB-1 00 ha s 2 timing sett ings in parameters 40 and 41 to 
control the q u lifying time s f or both dial tones and ringbacks. 
The value is i n 10ms incre me nts , s o a value of 100 is equivalent 
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to 1 second. Wh e n timing the tones, the program examines the 
call progres s ton e to d e t e ct any change in the value during the 
entire timing p e r i od, not jus t at the start and end. 

For e x amp Ie, a standa rd d ia 1 tone must be present for at 
least 1.5 s econd s before becoming valid. Shorter times are used 
for things l i k e busy, o f f-hook al a rm, etc. The same is true for 
the r i ng ba c)<. So, the LB- IOO a ll ows the qua lification times for 
these t ones t o be ad juste d to s u it each individual system. The 
de f ault value s wil l work in most c a ses. 

Se tting the d i al-tone time shorter allows for a quicker 
callout, esp e c' a lly on wea k phon e s y s tems. However I setting it 
to low wi ll c a u se f a lse d i a l t on e detections during random voice 
and other li ne noi se . The LB-IOO disconnects the phone line when 
it d e tect s a d ia l - tone at a ny t i me other than when it wants to 
place a c a ll . The re f ore , a low setting ma y produce unintentional 
di s connect s d uri ng othe rwi se nor.mal operation. 

Setting the d i al-tone time to long is not as much of a 
problem. It m y pr e ve nt dialouts i f there is noise on the line 
that momentar 'ly c lears the d ia l-tone detector during the timing 
period. I t a Iso l e ngthens the time that the uni t can detect a 
disconnect if t h e cal l e r hangs up without using the BYE command. 

The r i ngba ck t'me is l e s s c r it i c a l be caus e it is only used 
during c a l l ou t to d e t e ct wh e n t he phon e has been answered. The 
wors e t ha t c n ha ppe n he r e ' s th a t the unit will start talking to 
soon after he ar' ng f alse ringba ck. 

Note th a t it is pos s i ble to se t the dial-tone and ring-back 
patterns to simi l a r value s . Ec c h on e has 2 possible settings to 
accommoda t e i n s i d e a nd outs i de d ial-tone s. If the phone system 
use s the same tones f or di a l-tone a nd ringback, then the timing 
par a me t er ma y b ec om e crit ic a l i n s e tting th e system up to 
properly d e cod e t he tones . For e xa mpl e , an alternating dial-tone 
is o f ten u s e d in e l ectronic sy s tems to indicate busy on an 
inte rnal l 'ne . v e ry s ystem is different and will have to be 
understood before t he LB- lOO can be properly configured. 

1 1. 5 CALLO UT TIMI NG 

Be c a u se 
communica t i on s 
paramet ers th t 
order to adj ust 
how th e u n ' t 

ea ch LB-IOO inst al lation has di f ferent 
r e q uirme nts, the unit has a number of timing 
al l ow a dju stme nt of the callout procedure. I n 
the se pa r a me t e r s , i t is important to understand 
p r oc e s s e s c a l lout s . The important callout 

paramete rs h e r e a r e : 
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PARAM FUNC ION 
3 Se cond s b e tween cal l i ng cycles. 
4 Se c onds be for e the f i rs t callout attempt. 

12 Seconds fo r overa l l c a llout timeout (each number). 
13 Fi r st ri ngback wa i t pe r iod. 
38 De ay to wait before chec king ringbacks. 

When an a 1 rm occurs , t he uni t will go into an initial 
callout wait p e r i od de t e rmined by Pa r ameter 4. This will allow a 
local ope r ator time t o ACK the unit be fore a callout attempt is 
made. 

Af t e r t he initial c a llout p e ri od, the unit will start a 
callout cycle . A cycle cons ' s t s o f attempts to reach a phone 
number from the ac t i ve number list. This list is set up with the 
CALL and OIR commands. Only va 1 id entr ies in the list will be 
processed . 

A c all ou t tte mpt is made on each number, in turn, until an 
ACK i s r e c e i ve d. Th e in - be tween c a ll timing is controlled by 
Paramet e r 43. Th i s provides th e number of s econds that the unit 
will wait i n be twee n ea c h phon numbe r on the list. If Param 43 
is zero, then t he numbe rs a re pr ocesse d one after another with no 
wait in-be tween. Anoth e r para me t er , number 3, controls the time 
between e a c h CYCLE, not ea ch number. 

Wh e n each numbe r is ca lled, the unit will normally wait up 
to 10 s econd s f o r a valid d ial tone be for e calling out. This is 
neces s ary bec use s ome phone s y s tems h a ve significant delays when 
grant i ng a c e s to a n ou ts ' d e line . This r e quirement can be 
overidd e n b y u oing WA 'T cS part of the phone number (see the 
CALL comma nd ) . 

Af t e r t h e numbe r is dialed, the unit wil l wait a small 
number o f seco nd s (Para m 38) to a llow 1 ine switching noise to 
clear. The n, the unit e xpect s to hea r "ringbacksll, which is the 
audibl e ring ing no i s e the phon e ma kes when placing a call. The 
unit will wa it fo r th e number o f seconds in Param 13 before going 
into an a l t ernate c a llout mode. 

As s uming t ha t at l east one r i ngba ck is heard, the unit will 
listen f or the r 'ng back t o stop. Wh e n it ends, it means that the 
normal r i ng ba ck s i lence per i od ha s occured, or it means that 
someone h a s a ns wer e d the phon e . The unit cannot tell which has 
happened withou t w iti ng for a nothe r r ing back. So, during the 
sil e nce , i t s ays " He l l o" to t e ll a nyone li s tening tha t an LB-100 
is on t h e li ne . If no addit i on a l ringbacks are heard in 6 
s e conds , t he uni t ssumes t hat th e phone has been answered and 
someone is on t he l ine . I f a ringba ck returns, the unit should 
shut up an d t ime the ne xt ringb a ck. 

I f the fi rst r i ngba c k was never heard, it means that the 
phon e l i ne i s v r y weak (not un c ommon in remote locations) or 
that someon a ne w red bef ore th e f ir s t ringback occured. In this 
ca s e , t he un -' t st rt to s y (Ih el l o" and the location name to 
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allow anyon e answering to enter the access code. This is called 
a blind c llout, and is not as reliuble as the normal ringback 
detection method but works well enough if the operators are ready 
for the c all s . 
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VOICE LIBRARY LISTING FOR E:\A18VOICE\BUCHANAN.LIB 
Library Output from lib file E:\A18VOICE\BUCHANAN.LIB 
Prepared on 12/07/90 at 16:29:30 

Lib serial Number 5 Flags = 0 
.Max entry is 55 

Entry DESCRIPTION FILE Entry DESCRIPTION FILE 
0 ZERO NO.4 29 ENABLED ENABLED. 4 
1 ONE Nl.4 30 DISABLED DISABLED. 4 
2 TWO N2.4 31 COMMAND COMMAND. 4 
3 THREE N3.4 32 OLD OLD.4 
4 FOUR N4.4 33 NEW NEW.4 
5 FIVE N5.4 34 PARAMETER PARAM.4 
6 SIX N6.4 35 CANCELLED CANCEL. 4 
7 SEVEN N7.4 36 EMPTY EMPTY. 4 
8 EIGHT N8.4 37 -- VALUE VALUE. 4 
9 NINE N9.4 38 PHONE PHONE.4 

10 SIGNON SIGNON.4 39 OUTPUT OUTPUT. 4 
11 READY READY. 4 40 INPUT INPUT. 4 
12 OK OK.4 41 PROGRAM PROGRAM. 4 
13 ENTER ENTER. 4 42 LIBRARY LIB.4 
14 NUMBER NDMBER.4 43 FAILURE FAILURE. 4 
15 ERROR ERROR. 4 44 NO NO.4 
16 DIRECTORY DIRECT. 4 45 BUCHANNAN BUCHAN. 4 
17 HELLO HELLO. 4 46 Platform PLATFORM. 4 
18 GOODBYE GOODBYE. 4 47 Navaid NAVAID.4 
19 CHANNEL CHANNEL. 4 48 Light LIGHT.4 
20 ON ON.4 49 Horn HORN. 4 
21 OFF OFF.4 50 Line Heater LINEHTR.4 
22 ACCESS CODE ACCODE.4 51 Dehydrator DEHYD.4 
23 FIRST OUT FIRSTOUT.4 52 Well WELL. 4 
24 ALARM ALARM. 4 53 Voltage VOLTAGE. 4 
25 CURRENT CURRENT. 4 54 Shutdown SHUTDOWN. 4 
26 IS 1S.4 55 ESD ESD.4 
27 COMMUNICTIONS COMDN.4 
28 CALLOUT CALLOUT. 4 



VOICE LIBRARY LISTING FOR E:\A18VOICE\BUCHANAN.LIB 
Library output from lib file E:\A18VOICE\BUCHANAN.LIB 
Prepared on 12/07/90 at 16:29:30 

Lib serial Number 5 Flags = 0 
Max entry is 55 

Entry DESCRIPTION FILE Entry DESCRIPTION FILE 
0 ZERO NO.4 29 ENABLED ENABLED. 4 
1 ONE Nl.4 30 DISABLED DISABLED. 4 
2 TWO N2.4 31 COMMAND COMMAND. 4 
3 THREE N3.4 32 OLD OLD.4 
4 FOUR N4.4 33 NEW NEW.4 
5 FIVE N5.4 34 PARAMETER PARAM.4 
6 SIX N6.4 35 CANCELLED CANCEL. 4 
7 SEVEN N7.4 36 EMPTY EMPTY. 4 
8 EIGHT N8.4 37 .. VALUE VALUE. 4 
9 NINE N9.4 38 PHONE PHONE. 4 

10 SIGNON SIGNON.4 39 OUTPUT OUTPUT. 4 
11 READY READY. 4 40 INPUT INPUT. 4 
12 OK OK.4 41 PROGRAM PROGRAM. 4 
13 ENTER ENTER. 4 42 LIBRARY LIB.4 
14 NUMBER NUMBER. 4 43 FAILURE FAILURE. 4 
15 ERROR ERROR. 4 44 NO NO.4 
16 DIRECTORY DIRECT.4 45 BUCHANNAN BUCHAN. 4 
17 HELLO HELLO. 4 46 Platform PLATFORM. 4 
18 GOODBYE GOODBYE. 4 47 Navaid NAVAID.4 
19 CHANNEL CHANNEL. 4 48 Light LIGHT.4 
20 ON ON.4 49 Horn HORN. 4 
21 OFF OFF.4 50 Line Heater LINEHTR.4 
22 ACCESS CODE ACCODE.4 51 Dehydrator DEHYD.4 
23 FIRST OUT FIRSTOUT.4 52 Well WELL.4 
24 ALARM ALARM. 4 53 Voltage VOLTAGE. 4 
25 CURRENT CURRENT. 4 54 Shutdown SHUTDOWN. 4 
26 IS 18.4 55 ESD ESD.4 
27 COMMUNICTIONS COMUN.4 
28 CALLOUT CALLOUT. 4 



VOICE LIBRARY LISTING FOR E:\A18VOICE\BUCHANAN.LIB 
Library Output from lib file E:\AIBVOICE\BUCHANAN.LIB 
Prepared on 12/07/90 at 16:29:30 

Lib serial Number 5 Flags = 0 
Max entry is 55 

Entry DESCRIPTION FILE Entry DESCRIPTION FILE 
0 ZERO NO.4 29 ENABLED ENABLED. 4 
1 ONE N1.4 30 DISABLED DISABLED. 4 
2 TWO N2.4 31 COMMAND COMMAND. 4 
3 THREE N3.4 32 OLD OLD.4 
4 FOUR N4.4 33 NEW NEW.4 
5 FIVE N5.4 34 PARAMETER PARAM.4 
6 SIX N6.4 35 CANCELLED CANCEL. 4 
7 SEVEN N7.4 36 EMPTY EMPTY. 4 
8 EIGHT N8.4 37 - VALUE VALUE. 4 
9 NINE N9.4 38 PHONE PHONE. 4 

10 SIGNON SIGNON.4 39 OUTPUT OUTPUT. 4 
11 READY READY. 4 40 INPUT INPUT. 4 
12 OK OK.4 41 PROGRAM PROGRAM. 4 
13 ENTER ENTER. 4 42 LIBRARY LIB.4 
14 NUMBER NUMBER. 4 43 FAILURE FAILURE. 4 
15 ERROR ERROR. 4 44 NO NO.4 
16 DIRECTORY DIRECT.4 45 BUCHANNAN BUCHAN. 4 
17 HELLO HELLO. 4 46 Platform PLATFORN.4 
18 GOODBYE GOODBYE. 4 47 Navaid NAVAID.4 
19 CHANNEL CHANNEL. 4 48 Light LIGHT.4 
20 ON ON.4 49 Horn HORN. 4 
21 OFF OFF.4 50 Line Heater LINEHTR.4 
22 ACCESS CODE ACCODE.4 51 Dehydrator DEHYD.4 
23 FIRST OUT FIRSTOUT.4 52 Well WELL.4 
24 ALARM ALARM. 4 53 Voltage VOLTAGE. 4 
25 CURRENT CURRENT. 4 54 Shutdown SHUTDOWN. 4 
26 IS 1S.4 55 ESD ESD.4 
27 COMMUNICTIONS COMDN.4 
28 CALLOUT CALLOUT. 4 


