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Introduction =

Congratulations on purchasing the VRC2000 Voice Remote Control. The
VRC2000 is a very flexible remote control system. It can be set up to efficiently
and effectively monitor a wide variety of remote equipment, including
broadcast transmitters.

The VRC2000'’s built-in voice synthesizer allows the unit to talk over any
standard dial-up telephone line in plain English, providing complete control
over your remote location from anywhere there is a telephone. The VRC2000
responds to commands sent by any standard touch-tone telephone. Other types
of control interfaces are optionally available, including a two-way radio

interface and modem connections for PCs.

The VRC2000 system allows you to define the characteristics of each monitor/
control channel. You program the voice synthesizer to give you the information
you need; you may also program the VRC2000 to act on its own when certain

conditions are met, including calling you to report alarm conditions.

This manual explains how to install, set up and operate the VRC2000 in a step-
by-step format. It also supplies instructions on how to resolve technical
problems, should any arise.

If you need any additional information on how to install, set up or operate your
system, please contact us at Gentner Communications at the location noted
below. We welcome and encourage your comments so we can continue to
improve our products and serve your needs.

Gentner Communications Corporation
1825 Research Way
Salt Lake City, UT 84119

TEL: Worldwide 801.975.7200 In U.S.A. 800.945.7730
FAX: Worldwide 801.977.0087 In U.S.A. 800.933.5107
FAX-On-Demand 24-Hour Information Service 800.695.8110
FAX-On-Demand International Line 801.974.3661

Worldwide Web Page @ http:\\www.gentner.com

Warranty Registration

Please register your VRC2000 by completing the self-addressed, postage
prepaid warranty registration card and return it to Gentner
Communications by mail. You may also FAX it to the above listed fax
number or call Gentner Communications. When your product is properly
registered, Gentner Communications will be able to serve you better should
you require technical assistance or desire to receive upgrades, new product
information, etc.

— G t Technical or Setup Assistance
- en ner Telephone: 800.945.7730 (USA) or 801.975.7200 (worldwide) « Worldwide Web @ http://www.gentner.com
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Unpacking = Ensure that the following item{See Figure 1, bela) were received with your
shipment:

°l VRC2000 Installation
and Operations Manual | 2%

Warranty

Telephone Cable Shorting Jumpers (x16) 7 Registration Card

Figure 1. Equipment diagram
SHIPPING NOTE:
Gentner Communications is natsponsible for pduct damage inaued during
shipment. You must make claimsrdictly with the carrie Inspect your shipment
carefully for obvious signs of damage. If the shipment appears to be damaged,
retain the original boxes and packing material for inspection by the carrie
Contact your cerier immediatey.

Features and B Direct access to all monitoring and control functions from any DTMF telephone
Benefits = or PC

m Multilevel security to prevent unauthorized access to your system

Precise meter readings for 16 parameters of your remote site (each channel
configurable for up to four tolerance limits)

Monitor the On/@f status of up to 16 remote-site parameters

m Remote control of up to 16 command channels (each with two switches),
programmable to latching or momentary

m Automatic reporting of alarm conditions

m Automatic control of critical functions, activated by status or metering channel
alarm condition or regularly scheduled time

m Customizable synthesized voice reporting (vocabulary of almost 800 words)

m VRC2000 control unit required only at the remote location

Product The VRC2000s flexible systemic architecture allows it thigently and

Description = effectively monitor a wide variety of remote equipment (i.e. broadcast
transmitters). The VRC20@0built-in voice synthesizer provides complete
control over your remote location from anywhere there is a telephone.

The VRC2000 responds to commands that you send with any standard DTMF
telephone. Other types of control interfaces are optionally availapfgendix C:
Accessories, Page 100).

The VRC2000 system allows you to define the operational characteristics of each
monitoring and control channeéfou program the voice synthesizer to give you

only the information you need from every important monitoring chaivoai.

may also program the VRC2000 to act on its own when certain conditions are

— G t Technical or Setup Assistance
- en ner Telephone: 800.945.7730 (USA) or 801.975.7200 (worldwide) » Worldwide Web @ http://ww w.gentne r.com
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-
PC with VRC-Win ori

1
! | |
I Setup VRC2000 —p Printer |
1

met, such as having the VRC2000 call your telephone number to report alarm
conditions.

The following block diagraniSee Figure 2, bela) depicts a typical VRC2000
installation in a radio broadcast facility:

PC with VRC-Win or|

Software __i B | SetupVRC2000 | o !
e e I -
I i Software 1 ‘, ,P,",nkr, J
© 7 Modem I
”””””””””””””” Modem |
I AC
TC100 Coupler Source
P/N 910-007-001 Telephone }’ 7F:r|7nit;r7 ’;
Central [
Transmit Receive Office
Audio l T Audio o T 777777
T ; IPC with VRC-Win or| < AC Surge
%; TwoWay | SetupVRC2000 | Protector
| System v | Software L e
% rrrrrrrrrrrrrrrrrrrrrr Telephone b ’
B ———_— Surge
E : Two-Way Protector
: System PN 910-072-0s0 | ¥
R i R S y ! *UPS |
Push To Talk Receive Transmit | T '
Command Audio Audio l
A\ A
P A AC
! Power
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Modem Data RS232
N Interface :
'''''''''''''''''''''''''''''''''''''' » Section P/N 910-076-201 Port
VRC2000 Voice Remote Control Unit
Metering Status Command Command
Inputs: Inputs: Outputs: Outputs:
Channels 1-16 Channels 1-16 Channels 1-8 Channels 9-16
A y
Metering Status Command 1-8 Command 9-16
Y Y
Wiring Interface Wiring Interface Command Command
P/N 910-085-110 P/N 910-085-110 Relay Unit Relay Unit
A A A4 ? P/N 910-085-120 P/N 910-085-120
Or Or
Silence Sensor Wiring Interface Wiring Interface
P/N 910-074-001 P/N 910-085-110 P/N 910-085-110
. | l#,
Trl:llr?:tr::il?er AC Current Sensor TSem Pefaljl"_‘: ; Your
ensor uUni .
e R o P S1Costo0:
Cireuit | | - | 7 e l ************
Ten;f(i;z:.lre Transmitter

P/N 910-091-001

:= Customer:supplied equipmeant:

* Rewm rnended for use wcth H’»e vaczmu

NOTE: AC Current Sensor allows accurate metering of tower lights. Can be used to determine how many lamps are still in service
at a remote site and allows user to determine if beacon and markers are operating.

Figure 2 . Typical
VRC2000 configuration

This combination of power and flexibility allows you to use the VRC2000 in the
following situations: main transmitter remote control, automatic transmission

system operation, backup transmitter remote control, engineering remote control,

= Gentner Telephone: 800.945.7730 (USA) or 80

Technical or Setup Assistance
1.975.7200 (worldwide) » Worldwide Web @ http://ww w.gentner.com
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Product Description

Continued =

Figure 3. VRC2000 front-panel
controls

Figure 4. VRC2000 back-panel
connectors

microwave remote supervision, machine remote control, land mobile repeater
remote control, paging transmitter remote control, low-power TV (LPTV) remote
control.

Front-Panel Controls
The VRC2000 unit was designed for ease in operation and physical hookup.

Manual operation consists of a single button and two LEQgire 3,
below). The front-panel controls perform the following functions:

OB | = Gonimar U.Sm —— p: @ O
Ly
el Lol e
| 3 3 1 E |
1 2 3 4

1. Condenser Mimphone. From this opening, dial-up callers can audibly
monitor the surrounding area of the installed VRC2000 unit.

2. 0n Line. This LED indicates if the VRC2000 is coupled te tblephone
line in usethat is plugged into the back of the unit.

3. Local/Remote.This button toggles the VRC2000 between local control
and remote operation via dial-up telephone line or using the WRC-
software YWindows®) or Setup VRC2000 software (DOS).

4. Powe. This LED indicates if power is being supplied to the VRC2000.

Back-Panel Connectors

Following are descriptions of each of the VRC2@0fbnnectorgFigure 4,
below). For pinouts, see Appendix B: Connector PingBege 98).

F&r-ETT:
..,,z“u 2} == e T T
1 111 P 1 | i i
1 2 345 6 7 8 9 10 11 12

1. Powe. The VRC2000 will operate with the AC input-voltage setting of
117Vac or 234vac.

POWER NOTE:
You mug verify that your VRC2000 is set to operaten the corect AC line
voltagebefore plugging it in. See InitializatiorRage 6.

2.0.5 Amp This fuse module is where the half-amp fuse is located.
3. Batt. This connector is for connection of an optional battery backup.
Gentner Communications recommends purchasing an Uninterruptible Power

Supply (UPS).

4. Gnd. This ground lug is for connection of all equipment requiring
grounding (such as the Gentner telephongesprotector).

5. Line. This R11C jack serves as the communication link between the
VRC2000 and a standard dial-up telephone line.

6. Set. This R11C jack allows a telephone set to be connected to the
VRC2000 to monitor incoming calls, place outbound calls or provide local

— G t Technical or Setup Assistance
- en ner Telephone: 800.945.7730 (USA) or 801.975.7200 (worldwide) » Worldwide Web @ http://ww w.gentne r.com
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control (such as during setup; see VRC2000 Sé&tape 10).

7. Metering. This DB37 connector serves as the metering communication
link between the VRC2000 and the site equipment.

8. COM Port. This DB9 connector serves as the serial link between the
VRC2000 and a PC.

9. Status. This DB37 connector serves as the status communication link
between the VRC2000 and the site equipment.

10.Command 1-8.This DB37 connector serves as the command link (for
the first eight command channels) between the VRC2000 and the site
equipment.

11. Audio In/Out. These standard BNC connectors provide unbalanced, four-
wire interconnection, such as for two-wire radio.

12.Command 9-16.This DB37 connector serves as the command link (for
the second eight command channels) between the VRC2000 and the site
equipment.

Remote/Local Modes

The standard mode of operation for the VRC2000 is remote mode. This
allows users connected via dial-up telephone line to remotely control the
VRC2000 and issue commands.

Howeve, suppose that the site engineer needs to perform maintenance on site
equipment.To do so, he must press the REMOTE/LOCAL button(§3e

Figure 3, previous pageon the VRC200@ front panel (the button will light
red, indicating that the VRC2000 is in local mode). In this mode, the
VRC2000 is suspended from issuing command outpatess issued by the
DTMF telephone connected to the VRC28@ET jacK6] (Figure 4,

previous page).When in the local position, the VRC2000 provides direct
current to the telephone set through the SET jack, allowing use of the DTMF
pad to key in programming tones to set up the VRC2000. In other words, in
local mode, the VRC2000 can be programmed or operated gingittiout
connecting through a dial-up telephone line. Howeneetering and status
information is still available, as before.

REMOTE/LOCAL NOTE:

Switching the VRC2000 to local mode during maintenance of site equipment is
critical. If the engineer was working on site equipment andeh®te location
evoked a command channel connected to the site equipment, the engineer could
possibly be injeed.

— G t Technical or Setup Assistance
- en ner Telephone: 800.945.7730 (USA) or 801.975.7200 (worldwide) » Worldwide Web @ http://ww w.gentner.com
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Before You Power Requirements

Install =
The VRC2000 will accommodate an AC-voltage inpulbiVacor 234vVac
(manual switching required), 50-60Hz, 15W nominal.

POWER NOTE:
You mug verify that your VRC2000 is set to operateni the corect AC line
voltagebeforeplugging it in. See Installation, belo

Software Requirements

Refer to your Setup VRC2000 Installation and Operations Manual or VRC-
Win Installation and Operations Manual.

Telephone Line Requirements

For normal operation, the VRC2000 works on standard analog telephone
lines and connects to the telephone system with a standat@ Riodular
jack. If you do not have an RIC jack where you want to install your
VRC2000, call your telephone company for installation.

Equipment Placement
The VRC2000 is designed for standard 19-inch rack-cabinet mounting.
Telephone Option

A DTMF telephone set can be used for local-mode control and programming
of your VRC2000.

Initialization = Before connecting the VRC2000 to your site equipment, it is necessary to
initialize the unit to verify it is properly configured.

Step 1 — Operating Voltage

OPERATING VOLTAGE NOTE:
You mug verify that your VRC2000 is set to operateni the corect AC line
voltagebeforeplugging it in.

Your VRC2000 may operate on eitldr7vVac or 23%/ac.You must verify
which operating voltage your VRC2000 is set for by looking at the wiring
harness of the VRC20@0internal line transforne

Unless marked otherwise, the VRC2000 is shipped with the harness
jumpered forll17Vac. Howeve you should follow the procedure listed below
to insure that your particular unit is properly set up before applying AC
power to the system.

To change the VRC200operating voltage:
Step 1
Carefully remove the VRC2000top cover by loosening the four mounting

screws on the sides of the unit.

Step 2
Disconnect the four conductor Molex connections between the transformer

— G t Technical or Setup Assistance
- en ner Telephone: 800.945.7730 (USA) or 801.975.7200 (worldwide) » Worldwide Web @ http://ww w.gentne r.com
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Properly connect the internal lithium battery to the system RAM and clock
circuitry befae applying power to your new VRC2000.

From Transformer inputs and the power-cord connacto
Step 3
Insert thewhite Molex connector foll7Vac operation. Use ¢red Molex
connector for 23¥ac operation.(See Figure 5, left.)
117Vac Option 234Vac Opti ey
: A/V \ e Optien Step 2 — Internal Lithium Battery

White Red
\% The internal lithium battery provides power to back up the system RAM and
real-time clock. In order to extend the life of the bajtiris not connected
Ponar at the factoy. You must properly position a Beshorting jumpe(See
Cord Figure 6, left, bela.) in order to connect the internal lithium bagter
vRcz2o00 | Socket L]
Back Panel Fuse BATTERY CONNECTION NOTE:
Figure 5 . VRC2000 transformer wiring If you do not poperly connect the internal lithium batye all VRC2000 default
diagram programming will beestaed in the event of an AC power faduor power bump.
All custom pogramming will be lost.
Front Panel
I\ Do notapply AC power until you have properly positioned the internal
lithium battery jumper and checked the AC voltage set up for your VRC2000.
Standby Jumper OFF=% ° JMP 1
(RAS&aE‘;ZKJ; 22;;.23* °° Step 3 — Surge Protection Option
The VRC2000 is a sensitive electronic device. In order to avoid damage to
U your unit, Gentner Communications strongly recommends thaalyays
U19 Battery properly protect your VRC2000 from voltageges over telephone lines and
AC power lines connected to your VRC2000.
The VRC2000 is equipped with a highly reliadielephone Sige Protector

(See Appendix C: Accessories, Page 106.1he telephone line input.
Gentner Communications does not guarantee thaTéhéphone Syge
Protector will protect your VRC2000 from damage caused by all voltage
suges; howeve the Telephone Sige Protector will help limit such damage.

Figure 6. VRC2000 lithium battery
jumper diagram

VOLTAGE SURGE NOTE:

Never disconnect or bypassrga potection for your VRC2000. Damage to your
VRC2000 system caused by voltaggyesl isnot covered under the terms of the
Gentner warranty aggemen{Page 92).

Step 4 — Back-Panel Connections
Telephone Set

Connect a standard DTMF telephone set to the SET jadiS§&] Figure 7,
below.) on the back panel of the VRC2000 with a standard modular cable.

10/294 W BEFID Wy LB AW

l. LIME =T
o 0 1 o @ﬁé @ @ B R ©
|

Figure 7. VRC2000 back-panel 1 l I l ' ' ' ' ‘ !
connectors 1 2 345 6 7 8 9 10 11 12

Telephone Line
Use the supplied modular telephone connector to connect the LINE jack [5]
to the telephone line coming into your building.

— G t Technical or Setup Assistance
- en ner Telephone: 800.945.7730 (USA) or 801.975.7200 (worldwide) » Worldwide Web @ http://ww w.gentner.com
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Initialization s i AR { v
C t- d E LU o i gt
On l n ue @"w‘“ﬂ - l.@ﬁég @ @ e & EETIL T e e ST 3
Figure 7a. VRC2000 back-panel l l I l ' ' ' ' ‘ !
connectors 1 2 345 8 7T 8 9 10 11 12

Audio Amplifier
If possible, attach an audio amplifier and speaker to the BNC connector
marked AUDIO OUT 11] (Figure 7a, above).

Step 5 — Power Up

Connect the supplied AC power cord to the power module [1], and apply AC
power to the VRC2000.

MANUAL NOTE:

In instances whe the VRC200@esponds verbal] the VRC2008 verbiage will

be set off by a bullet (¢) and printen $vaLL Caps Numbers and phrases you
should send back to the VRC2000 with your DTMF keypad will be offset with a
block (&) and quotation marks (“ ).

With Audio Amplifier
If you have an audio amplifier and speaker attached to the VRG3@@0
Figure 8, belw.), the unit should respond with the spoken phrase:

* DATA ErAsE. CLock ERASED.

To Power,
Outlet P O — I

Figure 8. Power-up configuration

Telephone

Now remove AC power from the VRC2000, and plug the unit back in. The
VRC2000 should respond with the phrase

* Data OK. CLock OK.
Howevae, if the VRC20® alsoresponds
* DATA ErAse. CLock ERASED.

the internal lithium battery has not been properly connected. Perform
Step 2 — Internal Lithium Batter§fSee Page 73gain.

Without Audio Amplifier
If you do not use an audio amplifier to confirm that your VRC2000 is ready
for operation, follow these directions:

1) Apply AC power to the VRC2000.

2) Pick up the telephone handset and listen.

— G t Technical or Setup Assistance
- en ner Telephone: 800.945.7730 (USA) or 801.975.7200 (worldwide) » Worldwide Web @ http://ww w.gentne r.com
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Figure 9. VRC2000 front-panel
controls

Operational

Modes =

VRC2000 Modes

Local Setup Mode
Local User Mode
Remote Setup Mode
Remote User Mode
Remote Operator Mode
Automatic (ATS) Mode

— — — — ~— ~—

1
2
3
4
5
6

Figure 10. Operational Modes

3) Press the LOCAL/REMOTE button [3] on the VRC2B0font panel
(Figure 9, below)The LOCAL/REMOTE button will light red and the
VRC2000 should respond over the telephone handset:

e SeTuP ENABLED. PLEASE ENTER SysTEM AccessCoDE.

2|2 | = Genimer e wossee e | @ O
O @)
O! Y

ool | | =k | o] o
i i 1 1
1 2 3 4

This verifies that the VRC2000 is properly set up and ready to accept
programming. If you have problems obtaining the correct responses from the
VRC2000, check all of your connections, and try again.
Do not poceeduntil your VRC2000 responds as noted above.
Once the VRC2000 is properly initialized, familiarize yourself with the' sinit
operation. The VRC2000 is an extremely flexible and powerful tbake the
time you need to experiment with it so that you understand all of its available
options and capabilities. Reading the VRC2000 Installation and Operations
Manual now will save a lot of frustration and wasted timer.late
The VRC2000 has six modes of operatibigure 10, left).
Local vs. Remote Modes
The local modes (one and two) are used while on-site with the VRC2000.
The remote modes (three through five) cover operation when connected to
the VRC2000 over a dial-up telephone line, two-way radio, or via an
auxiliary connection. Also see Remote/Local Mo(feasge 5).

Setup Modes

Setup modes (one and three) allow you to verify or change any of the
VRC2000s programmable functions.

User Modes

User modes (two and four) allow you to take readings from any metering or
status channels, and activate command channels for your VRC2000.

Operator Mode

Operator mode (five) allows you take readings from any status or metering
channel. From operator mode, commands cannot be issued.

Automatic Mode

Automatic ATS) mode (six) is the normal operating mode of the VRC2000,
when none of the other modes are being used.

Tutorial

For a brief tutorial of local and remote modes, refer to Appendix F: Remote/
Local Tutorial (Pagel10).

— G t Technical or Setup Assistance
- en ner Telephone: 800.945.7730 (USA) or 801.975.7200 (worldwide) » Worldwide Web @ http://ww w.gentner.com
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VRC2000
Setup =

The VRC2000 is controlled and set up with DTMF tonésu can use any
standard DTMF telephone in either the local or remote modes to set up and
program the VRC2000.

If you are unfamiliar with the VRC2008 operation and set-up procedures, read
this section of the manual thoroughlExperienced VRC2000 users may wish to
refer to the setup worksheets in Appendix H: SétlgpksheetgPagell?).

The set-up process is fast and easy if you use the Setup VRC2000 software or
VRC-Win software now available from Gentner Communications. These
software packages will run on any 100-percent IBM-compatible PC that is
equipped with a 100-percent Hayes-compatible modem. The Setup VRC2000
software is a menu-driven DOS-based program that greatly simplifies and speeds
up this process. The VR@An software isWindows®-based, simplifying things
further through the point-and-click user interface. These software are especially
useful for owners who have never set up a VRC2000 before. Refer to Appendix
C: AccessoriegPage 100for more information about the Setup VRC2000

software and VRGA/in software.

The set-up procedure will take substantial time if you plan to use a standard
DTMF telephone. It is very important that you thoroughly understand the
operation of the VRC2000 as well as the electrical parameters of the equipment
you plan to control with the VRC2000 before you begin the set-up process. The
better you understand the system and the more you plan ahead, the easier the
set-up process will be.

Planning is vital to successful and error-free programming of the VRC2000.

can always change the parameters for any VRC2000 channel after you have set
up the channel, but a little planning will help you make mdfieient use of the
set-up process.

Refer to the worksheets in Appendix H: SeWlprksheet§Pagell7).
Programming is straightforward if you use these worksheets, and have them in
front of you while setting up your VRC2000.

MANUAL NOTE:

In instances whe the VRC200@esponds verbal] the VRC2008 verbiage will

be set off by a bullet (¢) and printen $vaLL Caps Numbers and phrases you
should send back to the VRC2000 with your DTMF keypad will be offset with a
telephone icon({)) and quotation marks (“ ).

VRC2000 Word List
The VRC2000s special electronic speech package allows the system to talk
in plain English to you over any dial-up telephone line. This speech package
has a vocabulary of almost 800 words. The VRC2000 will say whatever is
desired in response to commands, sign-ons, dign+oetering requests, etc.
For example
* HeLLo. THIs Is THE AM TRANSMITTER. FLEASE ENTER AcceEssCoDE.

Or the VRC2000 can respond to a particular command with

* CommAND CHANNEL Two. MaIN PoweR, RaISE.

— G t Technical or Setup Assistance
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Or the VRC2000 can respond to a metering request with
* METERING CHANNEL ONE. FLAMENT VOLTAGE, 6.123 \bLTs.

These phrases are only examples. The VRC2000 is very flexible and, within
the limits of the system vocabulay, can be set up to say anything desired.

A complete listing of the VRC2008vocabulary is included in Appendix I:
Word List (Page 125).

VRC2000 Setup and User Modes

The VRC2000 has two major modes of operation: setup amd Tike setup

mode allows programming all functions of any metering, status or command
channel, setting alarm parameters, specifying words and sentences for the
VRC2000 to use, and several other functions. The user mode allows

metering channel or status channel reports to be requested, and commands to
be issued to change the operating parameters of the equipment connected to
the unit. The VRC2000 can be accessed and operated in either the setup or
the user mode from either a local or remote location.

The VRC2000 is designed for easy setfith only the basic VRC2000 unit
and a standard DTMF telephone, the functions of any metering, status or
command channel can be programmed, as well as the tggponses to any
metering or status request, or command.

To set up the VRC2000 so all functions correspond with specific needs and
applications, enter DTMF tones from a telephone pad to program any
VRC2000 function. When a valid code is entered, the unit will respond with
the current parameteprogrammed for that function; the VRC2000 will

then allow you to edit/change them.

One important item to make the setup process easier is to time DTMF entries
correcty. Experiment with the set-up procedures a few times to understand
the way the VRC2000 responds to entries; practice initiating and completing
a set-up event.

Use local mode the first time the VRC2000 is set up. The set-up process will
be easier if you connect an amplifier and speaker is connected to the AUDIO
OUT BNC connector on the VRC2080rear panel. Afteapply AC power

to the unit.

Security
The VRC2000 provides three security levels: operatser and system.

Operator
Operator access allows metering and status-channel readings to be taken.
Commands cannot be issued to the VRC2000, and alarms cannot be cleared.

User

User access allows metering and status-channel readings to be taken, the
VRC2000s command-channel switches can be activated, and alarms can be
cleared.

— G t Technical or Setup Assistance
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VRC2000 Setup System

Continued = System access allows any metering, status or command channel to be set up,
and any VRC2000 programming to be changed. System access also allows
any access codes for any of the three security levels to be changed.
Command-channel outputs cannot be triggered, readings from the metering
and status channels cannot be taken, and alarms cannot be cleared.

Changing Access Codes

To change access codes for any security level, follow these step-by-step
instructions:

Step 1
Press the LOCAL/REMOTE button [8pee Figurell, belav.) on the
VRC2000s front panel.

O |2 | K= Ganisar e oo e | @ O
1 Ld

Figure 11. VRC2000 front-panel o @ E % ! gl o
controls 1 > 3 4

The unit will respond:
e SeTuP ENABLED. PLEASE ENTER SysTEM AccessCoDE.

The VRC2000 will allow 10 seconds to completely enter the default system-
access code (below) on the DTMF telephone pad:

01234567
If the correct sequence of numbers were entered, the VRC2000 will respond:
* THANK You. PLEASE SeELECT FUNCTION FOR PROGRAMMING.
If the unit does not respond, either
1) the connections between telephone and the VRC2000 are incorrect
2) the wrong sequence of numbers was entered
3) the sequence of numbers was not entered quickly enough

4) the telephone being used has poor DTMF tone quality

Check the connections and try again until the indicated response from the
VRC2000 is received.

If invalid number sequences or symbols are entered, the VRC2000 will say
* ERROR

This indicates an entry the VRC2000 cannot accept for the current
paramete If the ERROR message comes, begin the programming sequence
for the parameter again.

DEFAULT PARAMETER NOTE:
Default parametersra enclosed in {braces}. Change parameters enclosed in
{braces} when ppgramming the VRC2000.
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Step 2
In order to change the access codes for all three security levels, enter

0“090”
The VRC2000 will respond:
 OperaTor AccessCope Is {0, 1, 2, 3, 4} ... [BEEP]
e UserAccessCopE Is {1, 2, 3, 4, 5} ... [BEEP]
 Svstem AccessCopEe Is{1, 2, 3, 4, 5, 6, 7} ... [BEEP]
The VRC2000 is reporting, in order of prigrithe access codes for all three
security levels. The pause between the end of an access code and the [BEEP]
is four second$ong. New access codes should be edtdteing that four-
second pause.
To change the access codes, enter
0“090”
The VRC2000 will respond as before. Immediatelyraftee VRC2000 says
* OperaTOR AccessCopE Is O, 1, 2, 3, 4
Promptly enter the following sequence of numbers:
o“11111"
After the last number in the above sequence in entered, the VRC2000 will
respond with a double [BEEP]. The double [BEEP] indicates that a new
operator access code has been entered.
ACCESS CODE NOTE:
When entering individual access codes (operatser or system), any five digits
can be used.
The VRC2000 will say
e UserAccessCopEls 1, 2, 3,4, 5

As soon as the VRC2000 completes this statement, enter the following
sequence of numbers:

022222

The VRC2000 will double [BEEP] again, then say
* System AccessCope Is 1, 2, 3,4, 5,6, 7

Promptly enter the following sequence:
03333333

The VRC2000 will double [BEEP] again to confirm that a new system access
code had been entered.
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VRC2000 Setup Step 3
Continued = Verify the newly entered access codes by entering
0“9o0"

The VRC2000 should respond:

» OperaTorR AccessCopels 1, 1,1, 1, 1 ... [BEEP]
» UserAccessCopEls 2, 2, 2, 2, 2 ... [BEEP]
» Svstem AccessCope Is 3, 3, 3, 3, 3, 3, 3 ... [BEEP]

If the VRC2000 does not respond as indicated above, an error entering the
new access codes may have been made. Go through the (BmeSiep 2,
previous page.again until the new access codes have been correctly entered.

Internal Battery/Access Code Check

Verify that the VRC2008 internal lithium battery is properly connected,
and that the new access codes have been properly entered and stored.
Following these step-by-step instructions:

Step 1

Press the LOCAL/REMOTE button [8pee Figurella, belov.) on the
VRC2000s front panel to exit setup mode. The button light will extinguish,
and the VRC2000 will say

O |@| K= Gsmimar e otwme e | @ O
T L

Figure 11a. VRC2000 front-panel o @ E 8 o
controls 1 5 a3 4

* SeTup DisaBLED. Goop-ByYE.

Step 2

Unplug the VRC200@ AC power cord, wait 25—-30 seconds, and plug it
back in. The VRC2000 should respond:

* Data OK. CLock OK.

Howeve, the VRC2000 may also say

* DatA ErAseD. CLock ERASED.

If this occurs, the VRC2008 internal-lithium battery is not properly
enabled.

Step 3
Press the LOCAL/REMOTE button [3] on the VRC239font panel. The
button will light red and the VRC2000 will say

e SsTuP ENABLED. PLEASE ENTER SysTEM AccessCobE.

With the DTMF pad, enter the new system access code programmed in
Changing Access CodéBage 12).

0“3333333
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ACCESS CODE NOTE:
If a different access code wasogrammedrbm the one in the esase, enter the
access coderpgrammed.

The VRC2000 should respond:
* THANK You. RLEase SeLEcT FuncTioN ForR PROGRAMMING.

If the VRC2000 does not respond with this message, there was an error
entering the new system access code, the unit was not properly programmed
with the new system access code or the internal lithium battery was not
placed correcit

ACCESS ERROR NOTE:

If unable to obtain access to the VRC28(fogramming functions with the new
system access codemove AC powerdm the VRC200Gemove all status and
metering channel inputsdm the unit, thememove the Bg jumpers on the
internal lithium battey. Replace the battery jumpeeconnect all status and
metering channel inputs, amdturn AC power to the VRC2000.

If not done so previougl program your own set of access codes for all three
security levels.Write these access codes into the provided spreadsheet
(Appendix H: SetupWorksheets, PagEL7).

ACCESS CODE NOTE:
When determining access codes, use the letters on the DTMF pad to spell out
meaningful wads. This will make the codes easieremembe

Do not faget or loseyour written record of the access codes. Do not
program the access codes carelesHlthe access codes are lost agfiten,
theonly way to gain access to the VRC2000 is to remove the jumper on the
internal lithium battery and unplug the VRC2000. Thid wikse all
programmed functionandall parameters and functionsill have to be
reprogrammed.

Turning the VRC2000 Voice On/Off
Disabling the VRC2008 voice functions in setup mode will allow long
strings of numbers with the DTMF pad without waiting for the voice to
respond. Doing so will speed up programmifig. disable the VRC200¢
voice functions, follow these step-by-step instructions:

Step 1
Enter setup mode (either local or remote).

Step 2
Enter

0“930"

The VRC2000 will respond:

* Voice OFr.

To reactivate the voice function, enter

0“940"
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VRC2000 Setup
Continued ==

The VRC2000 will respond:
* Voice On.

The VRC2000 will accept very long strings of numbers when the voice
function is disabled, although you can only enter one programming sequence
at atime. If an invalid code number is entered with the voice functipn o

the VRC2000 will respond with an ERROR message.

VOICE FUNCTION NOTE:

The voice function will automatically be turned back on after a valid
programming sequence is ergd. You will hear an ERROR message after the
voice function is turned off if you enter an invaligramming sequence; begin
the pogramming sequence for the parameter again if an ERROR message is
received.

Toggling Between User and Setup Modes

Toggling between the user and setup modes can be done at any time. When
in local setup mode, toggle to the local user mode by entering

0“920"

The VRC2000 will respond:

* UserRENABLED.

Toggle back to local setup mode by entering the same “9 2 0” sequence.
When in the remote user mode, toggle to remote setup mode by entering
0“910"

The VRC2000 will say

» SeTup ENABLED. PLEASE ENTER SrsTEM AccessCoDE.

Now enter the correct seven-digit system access code in order to proceed with
any set-up function.

Toggle back to remote user mode by entering the same “9 1 0” sequence.

SETUP MODE NOTE:
The setup mode cannot be eatefom the operator security level. Attempting
to do so willresult in an ERROR message.

Changing the System Identifier

The system identifier is égreeting the VRC2000 gives when a user signs
on to the system; it can be customized, as long as it is composgdatify
20 wads.

The default system identifier states

e HELLo. THis Is THE VRC2000WiTH Voice, MobeEM OrR RaDIo ACCEss.
PLease ENTER AccEssCOoDE.
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Table 1. System Identifier Word List

This statement can be altered to include the station call letters or other words
relevant to the faciljt

To change the system identifidirst sign on to the VRC2000 in the setup
mode and enter the system access code. Then enter

0080

The VRC2000 will respond with the same message stated on the previous
page.

Now enter the following sequence of DTMF torf&able 1, below):

DTMF Code
0“464"
0“726”
0“497”
g“722”
0“100"
0“101”
0“102"
0“103”
0“739"
0“6 85"
0“056"
0“056"
0“056"
0“056"
0“056"
0“056"
0“610"
0“400"
0“204"
0“310"

Word Definition

*HeLLO

* THis

els

* THE

A

B

C

D

* TRANSMITTER

* STE

* (5 MILLISECONDS SILENCE)
* (5 MILLISECONDS SILENCE)
* (5 MILLISECONDS SILENCE)
* (5 MILLISECONDS SILENCE)
* (5 MILLISECONDS SILENCE)
* (5 MILLISECONDS SILENCE)
* PLEASE

* ENTER

* ACCEss

* CopE

The VRC2000s system identifier is now programmederify that the new
system identifier was correctly programmed by entering the “0 8 0” sequence
on the DTMF pad.

The VRC2000 can be programmed with almost any desired statement; the
only limit is the VRC200& vocabulary of almost 800 words. Refer to the
Appendix |:Word List(See Page 125fpr a complete listing of the
VRC2000s vocabulay.

Gentner Communications recommends that the system identifier always
begin with the words

e HELLO. THIS IS THE ....
Also always use the words
* PLEASE ENTER AcceEssCoDE

at the end of the system identifieThis will remind users that they have to
enter an access code to operate a VRC2000.
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VRC2000 Setup
Continued ==

SYSTEM IDENTIFIER NOTE:
For maximum secust programming the system identifier solely with silences
may be desirable.

The use of silences in the system identifier will help make the VRC2000
statements more understandable.

Sixty DTMF tones, entered corregthre required to program the

VRC2000s system identifie Once the first DTMF tone in the

programming sequence is entered, the VRC2000 will wait until all 60 tones
are entered.

If not completed previougl now program the VRC2000 with your own
system identifie First, decide what the unit will sé#ppendix I: Word
List, Page 125).Make notes on the tones to be programmed into the
VRC2000. Remember to inclagxactly 20 waods (60 DTMF tonesi the
system identifie

VOICE OFF NOTE:

Using theVOICE OFF command “9 3 0” whenrpgramming the system
identifier will save time. Although it is not mandatcalwaysremember to turn
the voice function back on with tt@®ICE ON command “9 4 0” when finished.

Setting the Clock

The VRC2000 has a real-time clock and calendar used to tag alarms. Setting
this clock accurately is important. The VRC2@6lock can also be set up
to automatically change to and from daylight savings time.

To set the VRC2000 clock, enter setup mode with the system access code.
Next, enter

0“060”
The VRC2000 will respond:

e TiMe OrF DAY HOURSARE ... {TwELVE} ... [BEEP]

e TiMe OF DAY MINUTES ARE ... {ZERO} ... [BEEP]

e TiIME OrF DAY SECONDSARE ... {ZERG} ... [BEEP]

e TiMe OF Dav Is ... {AM} ... [BEEP]

 DAYLIGHT SaviNGgs TIME Is ... {DisABLED} ... [BEEP]

e Day OF WEEK Is ... {WEDNEsmY} ... [BEEP]

* DATE Is ... {DECEMBER SIXTEEN, NINETEEN EiGHTY-EiGHT} ... [BEEP]

In the pauses before each [BEEP], enter new numbers that will reset each
portion of the clock/calenda

TIME/CLOCK NOTE:

The time actually spoken by the VRC2000 may varg the information stated
above, depending on the length of time which has elapsed since power was
applied to the unit. Howekehe format will be the same as indicated above.

The clock is not updated until the last number is entered for each individual
time/date function. This means the time can be set to accurate time bases
(i.e. studio clock or WWV).
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When the daylight savings time function is enabled, the VRC2000 will
automatically advance its clock forward one hour at 2 a.m. on the first
Sunday in April. It will also move the clock back one hour at 2 a.m. on the
last Sunday in Octole

DAYLIGHT SAVINGS TIME NOTE:
The daylight savings time function adjusts thelctmdy. No pogrammed time-
of-day operations r@ affected.

Clock Setting Exercise

In the following example, you will set the clock to 4:30 p.m., Satyrliay
28, 1988, with the daylight savings time function enabled.

Enter
0“060"
The VRC2000 will respond by beginning the clock/calendar setting

sequence. After each statement listed weémter the corresponding
command inTable 2(below) or your current information:

Table 2. Clock/Calendar Setting Exercise

VRC2000 Says You Enter VRC2000 Responds
* Time Or Day HouRs ARE ... g“o4” « [BEEP] [BEEP]
* TiMe Or DAy MINUTES ARE ... 0“30” « [BEEP] [BEEP]
* Time OrF DAY SECONDSARE ... g“00” « [BEEP] [BEEP]
* Timve OF Dav s ... O “# * [BEEP] [BEEP]
* DavLIGHT SaviNGs TIME s ... O“#” * [BEEP] [BEEP]
* Dar OF WEeEk Is ... o“7” * [BEEP] [BEEP]
* DatE s ... 0“05281988" «[BEEP] [BEEP]

VRC2000 REPORT NOTE:

The VRC2000 will alwayseport the time and date informatiorre@hdy stoed in
the unit. Be ste to enter new informatioafterthe VRC2000 states the std
information, ancbeforethe [BEEP].

The double [BEEP] indicates that you have successfully entered new
information.

The date must always be entered in month/day/year formatalvidgits
for the year included.

Use two digits to make the houminutes, seconds, month, and day entries.

Setting a.m./p.m.
Use the “#” symbol to set the clock for p.m. Enter a “*” for a.m.

Daylight Savings Function
Enter a “#” to enable the daylight savings time function. Use the “*” symbol
to disable the daylight savings time function.

Verify the clock settings by entering the “0 6 0” sequence again.

Now (if not done already) set the clock according to your local time and the
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VRC2000 Setup
Continued ==

current date. Refer to AppendixXWord List (See Page 125.) for the

command numbers for each part of the clock/calendar functibnise out

the planned numbers to be entered before beginning. Use the worksheets in
Appendix H: SetupVorksheetgSee Pagél7.)to plan and record

programming to be entered into the VRC2000.

Telephone Interface

Several options make the VRC2000 work correctly with particular telephone
systems: pulse/tone selection, ring count, inactivity timer and precision dial-
tone waiting.

PulselTone Selection
This option allows selection of DTMF or pulse dialing for VRC2000
outbound calling.

Ring Count

This option allows the VRC2000 to be programmed to answer incoming
calls after a certain number of rings. For example, if the ring count is set to
0, the unit is constantly online, allowing use of the VRC2000 with a
dedicated four-wire connection. (Such a dedicated four-wire connection will
provide 24-hour access to the site.) Unless using such a dedicated four-wire
system, program the unit to answer on the first or second ring.

Inactivity Timer

This option allows an inactivity timer to be switched ON oFOMVhen the
inactivity timer is ON, the VRC2000 must receive at least one valid DTMF
command every five minutes, or it will automatically exit the setup, user and/
or operator modes. If the inactivity timer is B)Ehe unit will exit the setup,
user and/or operator mode after one hour if it has not received any valid
DTMF commands; it will exit the user mode only when the you properly

sign df or hang up the telephone line.

Unless using the VRC2000 on a dedicated telephone line (for constant access
to commands), Gentner Communications recommends leaving the inactivity
timer ON.

Dial-Tone Wait

This allows the VRC2000 to be programmed to wait for a precision dial tone
before beginning to dial an outbound numb8ome older telephone

systems, or some systems with poor quality lines, do not have reliable
precision dial tone. In such cases, the VRC2000 can be programmed to wait
six seconds before beginning to dial an outbound numbe

Unless you are in an area with a very old telephone system, or an area with
very poor quality lines, Gentner Communications recommends programming
the VRC2000 to wait for a precision dial tone before dialing.

Telephone Interface Setting Exercise

In the following exercise, program the VRC2000 to make outbound calls
with pulse dialing, answer automatically after two rings, enable the inactivity
timer and enable dial-tone wait function.

— G t Technical or Setup Assistance
- en ner Telephone: 800.945.7730 (USA) or 801.975.7200 (worldwide) » Worldwide Web @ http://ww w.gentne r.com



VRC2000 Installation and Operations Manual Page 21

First, enter
g“v7o0”

The VRC2000 will respond by beginning the telephone interface option
sequence. After each statement listediable 3(See belw.), enter the
command listed:

Table 3. Telephone Interface Setting Exercise

VRC2000 Says

You Enter _VRC2000 Responds

* DiaLiNG Is {DTMF} ... 0«  [BEEP] [BEEP]
* NumBeR OF RiNGs BEFOREANSWERING Is { Two} ... [0 “2” » [BEEP] [BEEP]
* INACTIVE TIME DiscoNNECT|s {ENABLED} ... O“# » [BEEP] [BEEP]
* DIAL ToNE WAIT Is {ENABLED} ... O“# » [BEEP] [BEEP]

VRC2000 REPORT NOTE:

The VRC2000 wilteport the information aéady stoed in the unit. Be sa to
enter new informatiomafter the VRC2000 states the s#d information, and
before you hear a [BEEP].

The double [BEEP] indicates successfully entered new information.

This series of DTMF entries has programmed the VRC2000 to use pulse
dialing for all outbound dialing and answer after two rings. The inactivity
timer has also been switched ON, and the dial-tone wait function has been
enabled.

Pulse/DTMF Dialing
When programming the VRC2000, enter a “#” symbol to enable DTMF
outbound dialing; use “*” for outbound pulse dialing.

Inactive Disconnect Function
Enter a “#” symbol to enable the inactive time disconnect function. Use the
“*" to disable the inactive time disconnect function.

Dial-Tone Wait Function
Enter a “#" to enable the dial-tone wait function. Use “*” to disable the dial
tone wait function.

This set of commands should allow the VRC2000 to function properly in
most circumstancesTo change any of the parameters of the telephone
interface options, refer to AppendixWord List(See Page 125fpr a
complete listing of optional command codes.

After programming the telephone interface options, record the setup on the
worksheet provided for this purpose in Appendix H: S&tlapksheetgPage
117).

Setting Up Outbound Telephone Numbers

The VRC2000 can be programmed to automatically dial certain telephone
numbers and report alarm conditions; thus, all parameters of the equipment
connected to the VRC2000 no longer need to be constantly monitored.
Critical parameters can be set to trigger an alarm if certain conditions are
met. When this happens, the VRC2000 will then automatically call the
programmed outbound telephone numbers and report the alarm.
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The VRC2000 can be programmed to dial up to fifeedint telephone
numbers. The unit can be set up to call only certain numbers for certain
alarm conditions, or call each of the numbers in sequence.

Data Interface Option

If the VRC2000 is installed with a Data Interfg@&ee Appendix C:
Accessories, Page 100the VRC2000 can be programmed to automatically
activate the Data Interface and report alarms in an electronic data format
with a dedicated PC and modem at the studio site.

For each outbound telephone numlselect whether it will report alarms

using voice or the Data Interfdseanodem selection. Each outbound
telephone number can also be programmed to either use a telephone line to
transmit this information, or to use a two-way radio set.

If using the Setup VRC2000 software or VR@n software to perform
auto-logging functions, the VRC2000 will use the first outbound telephone
number programmed for modem access to transmit auto-logging data.

See the Data Interface Installation and Operations Manual for information
about how to install and use the Data Interface. Refer to the Setup VRC2000
Installation and Operations Manual for instructions on how to use it to
program the VRC2006 outbound telephone numbers and auto-logging
functions. See the VR®/in Installation and Operations Manual for full
description of its operational parameters.

Outbound Telephone Numbers

There are four output configurations available for each of the five outbound
telephone numbers: telephone modem, telephone voice, radio modem and
radio voice.

Telephone ModemThis output configuration causes the VRC2000 to dial
the selected outbound telephone numhen on the Data Interface and
transmit pending alarm information in an electronic data format.

TELEPHONE MODEM NOTE:
The VRC200Mnustbe equipped with the Data Interface irder to use the
telephone modem output configuration.

Telephonévoice. Thisoutput configuration allows the VRC2000 to dial the
selected outbound telephone number and use its electronic voice to transmit
information about the pending alarm.

Radio Modem.This output configuration causes the VRC2000 to activate
the push-to-talk output on the VRC2000, turn on the Data Interface, and
transmit information about the pending alarm in an electronic data format.

RADIO MODEM NOTE:
The VRC2000 must be equipped with the Data Interfaceder ¢o use the radio
modem output configuration.

RadioV\oice. This output configuration causes the VRC2000 to activate the
push-to-talk output on the VRC2000, and use its electronic voice to transmit
information about a pending alarm.
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Message Only Function

In eithe the phone voice or radio voice output configuration, the message-
only function for the outbound telephone number can be enabled. The
message-only function will allow the VRC2000 to call a numbercantygl

leave a message to return the callith the message-only function enabled,
the VRC2000 will wait until a call is answered (or until the 20-second
timeout period), state the programmed system identdied say

* PLEASE RETURN CALL.

This allows the VRC2000 to call you directly and request a call back, or the
VRC2000 can call and leave this message on your answering machine. In
either case, the VRC2000 Winly leave a messaggou cannot gain access

to the systerwithout returning the call and properly entering the appropriate
access code. The message-only function is ideal for engineers who depend on
a telephone pager for alarm natifications.

If the message-only function is disabled, the call does not need to be
returned; the VRC2000 will call the outbound telephone number and
immediately allow an access code to be entered and commands to be issued.

Outbound Call Sequence

When an alarm condition is present, the VRC2000 will keep dialing
outbound telephone numbers until corrective action is taken. The VRC2000
will dial each of the enabled outbound telephone numbers stored in memory
until the alarm(s) is cleared.

The unit will pause for one minute between each outbound call in the
sequence, allowing time to make an incoming call to the VRC2000. The unit
will also pause for 10 minutes after the last call in the sequence before
beginning the sequence over again.

OUTBOUND CALL SEQUENCE NOTE:

If an alarm is pogrammed to call one specific numbend that alarm is the

oldest alarm that has beepcognized by the VRC2000, the unit will call that one
specific number once every minute until that alarm has beenededt will not
pause for 10 minutes at any time.

Number Disabling

Each of the programmed outbound telephone numbers can be enabled/
disabled. This allows all five numbers to be programmed but, if someone
goes on vacation, that particular outbound telephone number can be disabled
until that person returns.

Howeve, be cautious when disabling outbound telephone numbers. If the
VRC2000 is programmed to dial a particular number when an alarm
condition is present, if the number is disabled, verify that the VRC2000 can
always call at least one enabled outbound telephone number on each alarm
set up.

Auto-Logging and Alarm Logging

To use the VRC2000 for auto-logging and alarm logging functions, at least
one outbound telephone number should be programmed for phone modem or
radio modem output. Gentner Communications recommends that outbound
telephone number 1 be set for modem output. This will ensure that alarms
are logged before they are cleared.
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VRC2000 Setup Telephone Number Programming Exercise

Continued =
The VRC2000 was delivered with no programmed outbound telephone
numbers. To become familiar with the process, perform the following
exercise.

First, enter
O“101#

This accesses the VRC2080irst telephone numbe Now enter a new
telephone number into this first position.

The VRC2000 will respond:

* PHonE NumBER ONE Is ... [BEEP]

* OutpuT CoNnFIGURATION FOR PHONE NuMBER ONE Is ... {PHONE VOICE} ...
[BEEP]

* MEssAGEONLY For PHonE NumBER ONE Is ... {DisABLED} ... [BEEP]

During each pause, a nhew outbound telephone number for this position can
be entered. Choose which output configuration to use for this muanrtze
enable/disable the message-only function for this phone numbe

In the following example, you will program telephone number one with the
number 555-1212, select the radio voice output configuration, and enable the
message-only function.

First, enter

g“ro01#

Then refer tarable 4 (below).

Table 4. Telephone Number Programming Exercise

VRC2000 Says You Enter VRC2000 Responds
* PHonE NumBER ONE Is ... 0“5551212%#-[BEEP] [BEEP]
* OQutpuT CoNFIGURATION FOR PHONE NumBER ONE Is ... O “7” * [BEEP] [BEEP]
* MEessAGEONLY For PHonE NumBER ONE O “# * [BEEP] [BEEP]

VRC2000 REPORT NOTE:

The VRC2000 wilteport the information aéady stoed in the unit. Be sa to
enter new informatio afterthe VRC2000 states the #d information, and
before you hear a [BEEP].

The double [BEEP] signal indicates successfully entered new information.
Enter a “#” at the end of each telephone numfis tells the VRC2000
that you have entered a complete numbhe “*” indicatesa two-second
pausein the outbound telephone numbell outbound telephone numbers
should consist of 30 digits or less.

Telephonévice Output Configuration Enter a “*” to select the phone voice
output configuration.

» Enable Message Onl Enter a “#” to enable the message-only function
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for an outbound telephone numbe

« Disable Message Onl Enter a “*” to disable the message-only
function for an outbound telephone numbe

Telephone Modem Output ConfiguratioBnter a “#” to select the phone
modem output configuration.

RadioVoice Output ConfigurationEnter a “7” to select the radio voice
output configuration.

» Enable Message Onl Enter a “#” to enable the message-only

VRC2000 Configurations

A Telephone Voice Output (*)
A Telephone Modem Output (#)
A Radio Voice Output (7)

A Radio Modem Output (9)

function for an outbound telephone numbe

« Disable Message Onl Enter a “*” to disable the message-only
function for an outbound telephone numbe

Radio Modem Output ConfiguratiorEnter a “9” to select the radio modem

Figure 12 . Telephone configuration quick
reference

output configuration.

See Figure 12eft) for telephone configuration quick reference.
RADIO/PHONE MODEM NOTE:

The VRC2000 must be equipped with the Data Interface to use radio modem or
phone modem output configuration. Also, if the outbound telephone number is
programmed to use either the phone modem or radio modem output
configuration, the VRC2000 will not ask you to enable (#") or disable (“*") the
message-only function.

To verify that the new telephone number was properly programmed, enter
0“101"

The VRC2000 should respond:

* PHonE NuMBERONE Is ... 55512 1 2 ... [BEEP]

 OuTtrPuT ConFIGURATION FOR PHoNE NumBER ONE Is ... Rabio Voick ... [BEEP]

* MEssAGEONLY For PHonNE NUMBER ONE Is ... ENABLED ... [BEEP]

Now try disabling phone number I. First, enter

0o“101*

The VRC2000 will respond:

* PHoNE NuMBER ONE |s DisABLED.

To enable phone number I, enter

g“101#

The VRC2000 will respond with the number entered into this position and
message-only mode status.

Notice that pressing “#" at the end of the “| 0 1” entry enables that outbound
telephone number and allows the parameters of that outbound telephone
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VRC2000 Setup
Continued =

number to be programmed. Pressing “*” after the entry disables that
telephone numlye This applies to all five outbound telephone numbers.

Pager Number Rrogramming Example

Often, it is desirable for the VRC2000 to call a pager to report alarms.
When programming the VRC2000 to call a pagee “*” (two-second
pause) is critical. SeBable 5(below).

Table 5. Pager Number Programming Exercise

VRC2000 Says
* PHoNE NumBER ONE Is ...

You Enter VRC2000 Responds
0“5551212****# «[BEEP][BEEP]

* OutpuT CoNFIGURATION FOR PHONE NUMBER ONE Is ... [0 *“*” » [BEEP] [BEEP]
* MEssAGEONLY For PHoNE NumBER ONE O “#” » [BEEP] [BEEP]

PAGER PAUSE NOTE:

Different pagers wilkrequre differing lengths of pauses befentering the call-
back phone numine Consult your pager user documentation to determine the
length of the pause.

Now enter five of your own telephone numbers into the VRC2000. Each
phone number position on the unit does not have to be filled, and the same
number can be entered in more than one position.

Refer to Appendix H: SetuporksheetgSee Pagél7.) for a worksheet
designed for recording the numbers entered into each VRC2000 phone
number position.

The five outbound telephone number positions are accessed by entering the
following codeqTable 6, below):

Table 6. Outbound Telephone Number Command Codes

Command Code Outbound €lephone Number
g“101# Phore Numbe 1
g“102#" Phore Numbe 2
0“103#" Phore Numbe 3
0“104#" Phore Numbe 4
O“105#" Phore Numbe 5

Remember to enter a “#” at the end of each of the numbers entered. This
tells the VRC2000 that a complete telephone number had been entered.

OUTBOUND TELEPHONE NUMBER NOTE:
Two-second pauses can bmgrammed into any phone number by entering a

ke

. This pause can be useful for dialing over some long-distance services (i.e.

MCI or Sprint) thatrequie special access codes to be szde Rememibgeall
outbound telephone numbers must consist of 30 digits or less, including pause
symbols.

Alarms

The VRC2000 uses alarms to trigger certain actions. Both the alarm and the
action to be taken when the alarm is triggered are user-programmable. It is
important to understand the concept of alarms, and how the VRC2000 can
be programmed to take action based on alarms.

— G t Technical or Setup Assistance
- en ner Telephone: 800.945.7730 (USA) or 801.975.7200 (worldwide) » Worldwide Web @ http://ww w.gentne r.com



VRC2000 Installation and Operations Manual Page 27

Alarm Storage

The most recent 32 alarms are stored by the VRC2000 until they are cleared.
If more than 32 alarms are activated)y the most recent 32 alarms are

saved in the unit.

Reporting Alarms

The VRC2000 can be programmed to call when an alarm is activated and
report the alarm conditiorar the unit can also be programmed to
automatically issue a command to change the site equifsTogp@rating
parameter(s) when an alarm is activated. The VRC2000 can also be
programmed to perform both tasks, or to take no action at all.

Status Channels

The VRC2000 has 16 status channels; the VRC2000 can be programmed to
activate an alarm when any one of the status channels changes its state. For
more information, see Setting Up Status Channels (below).

Metering Channels

The VRC2000 has 16 metering channels. For each metering channel, alarms
can be programmed for any of the four tolerance limits (two limits above
nominal operating condition, two limits below nominal operating condition).
For more information, see Metering Chann@lage 36).

Programming VRC2000 Alarm Delays and Channels

When programming the VRC2000, there are several constants, be it
programming an alarm delaa status channel, command channel or
metering channel. One of utmost importance is that yotwseigitswhen
referring to channels (command, metering or status).

Alarm Delay Examples
“0 9” would program this status chantsedlarm delay for nine seconds

“5 6” would sets this metering chantseehlarm delay for 56 seconds

Channel Examples
“0 6” will associate command channel 6 with a status channel

“0 3" will assign command channel 3 to a status-channel parameter

“1 4” would program command channel 14 as the default command channel
for the selected metering channel

“1 1" would program command chanridl as the automatic command
channel for the metering chantsesecond low tolerance limit

Setting Up Status Channels

The VRC2000 has 16 status channels, each of which can either be high
(open state) or low (closed state). The VRC2000 can be programmed to
provide specified information when a status channel is queried. Any status
channel can be set to sét an alarm(see Alarms, previous page).

Status channels allow monitoring of site parameters that hayevem|
states, such as checking if the exterior building lights are off.otfdhe
lights are supposed to be on, but they are malfunctioning, the VRC2000 can
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be programmed to cause an alarm condition. The VRC2000 can also be
programmed to turn on a set of auxiliary lights if the main set failed.

CHANNEL OVERLOAD NOTE:

Be very ceeful not to overload status channels with excessive voltage m@ntur
Overloads can seriously damage the VRC2000. For status-channel electrical
specifications, see Specificatiofizage 90).

Alarm Delay

There is an alarm delay built into each status channel. The amount of time
that will pass between when a status channel changes states (from high to
low, or vice versa) and when an alarm condition is activated is user-
programmable. The alarm delay can be anywhere from one to 99 seconds.
Always use two digits whemggramming this paramete

Preparation for Programming

Because each status channel has many functions and options, setting up
status channels will take some timEo speed up the process, it is important
to plot out the site parameters to be monitored with the status channels
before beginning to program the VRC2000. When doing this, be sure to
decide if the parameter being monitored should cause an alarm, and if the
VRC2000 showd automatically take some action when the a status-channel
state changes.

Status Channel Pogramming

The VRC2000 can access set-up information about a particular status
channel. When this is done, the unit will list functions available for the
status channel.

For each parameter of the 10 status-channel parameters, the VRC2000 will
respond with a preprogrammed message, followed by the default patamete
followed by a [BEEP].

To begin, enter
0“701”
The VRC2000 will respond with the following 10 phrases:

» CHANNEL IDENTIFIER FOR STATUS CHANNEL ONE Is ... {5 MILLISECONDS SILENCE,
5 MILLISECONDS SILENCE} ... [BEEP]

STATUS CHANNEL IDENTIFIER NOTE:

Two wads fom the VRC2000 wd list (See Appendix Mord List, Page 125.)
for the unit to use as a status-channel identifi€he default setting for each
status channel is two five-millisecond silences. Sikdo&ount as wals.

* DerauLT CoMMAND CHANNEL FOR StaTus CHANNEL ONE Is ... {DISABLED} ...
[BEEP]

STATUS-COMMAND CHANNEL ASSOCATION NOTE:

A status channel can be associated with a command channel. This will allow
contol of the selected command channeedily afterrequesting information
about a status channel. The default setting {Disabled} indicates that this status
channel is not associated with any command channel.
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For example, a command channel that controls the ON/OFF conditions of a
blower can be associated with a status channel that indicates the ON/OFF
condition of the same bloweWhen the status channel is accessed to
determine the blowés status, the associated command channel can be
immediately accessed to turn the blower ON or OFF without having to enter
the access code for that command channel.

To disable a default command channel assignment for a status channel,
program the unit with the digits “0 0” when setting up this paraméte “0

0" command-channel assignment tells the VRC2000 that no status channel
will be associated with this command channel.

e ALARM DELAY For StaTus CHANNEL ONE Is ... {ONE} ... [BEEP]

The delay between the time an alarm is generated and the time automatic
commands are issued can be programmed for anywhenefre to 99
seconds.Alarm delays are handy in smoothing transients and time-based
automatic functions. Once the alarm delay time passes, the VRC2000 will
issue automatic commands until the status chamnehdition changes.

Thus, an alarm is not actually issued if the condition that triggered the alarm
is cleared up before the alarm delay time has pasikdays use two digits

to enter this paramete

* Low INPUT IDENTIFIER FOR StaTUs CHANNEL ONE Is ... {INPUT CLOSED} ...
[BEEP]

Any two words from Appendix MWord List (See Page 125can be
programmed as a an identifisuch as [ON AIR] [HIGH CHARGE]
[SYSTEM OK].

e ALaRM ON Low INPUT OF StaTUS CHANNEL ONE Is ... {DisABLED} ... [BEEP]

The low state of any status channel can either be enabled or disabled. The
default setting for the low state of any status charadibabled When
programming the VRC2000, enter “#" to enable the alarm for this parameter;
a “*" will disable the alarm for this paramete

¢ CommAND CHANNEL NumBER For Low INPUT OF StaTus CHANNEL ONE Is ...
{DsaBLED} ... [BEEP]

Any command channel can be programmed to be automatically activated by a
low state on a status channel. This is called an automatic command. The
default setting, {Disabled}, indicates that there is no command channel tied
to the status chanrisllow state.

To disable an automatic command-channel assignment, program the
VRC2000 with the digits “0 0" when setting up this paramefehe “0 0"
command-channel assignment tells the VRC2000 that automatic commands
should not be sent when this status-chderieput goes k. Always use two
digits when pogramming this paramete

Each command channel has two switches. If the VRC2000 is programmed
to activate a command channel when a status channel,ithi® VRC2000

will ask you to select the switch to be activated for that command channel.
Enter “#” to automatically activate the B switch; enter “*” to automatically
activate the A switch.
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* HigH INPUT IDENTIFIER FOR StaTus CHANNEL ONE Is {I NpuT OPEN} ... [BEEP]

Any two words from Appendix MWord List(See Page 125can be
programmed to replace {Input Open}.

* ALARM ON HigH INPUT OF StaTus CHANNEL ONE Is {DisABLED} ... [BEEP]

An alarm for the high state of any status ch&wae either be enabled or
disabled. That is, with the alarm enabled, the VRC2000 will generate an
alarm if the status channel gdgigh. When programming the VRC2000,
enter “#” to enable the alarm for this parameter; enter “*” to disable the
alarm for this paramete

* CoMmmMAND CHANNEL NumBeR For HigH INPUT OF StaTtus CHANNEL ONE Is ...
{DsaBLED} ... [BEEP]

Any command channel can be programmed to be automatically activated by
a high state on a status channel. The default setting, {Disabled}, indicates
that there is no command channel tied to the status chaumigth state.To
disable an automatic command-channel assignment, program the unit with
the digits “0 0” when setting up this paranretdhe “0 0" command-

channel assignment tells the VRC2000 not to automatically activate any
commands when this status charsé@hput goes high.

Each command channel has two switches. If the VRC2000 is programmed
to activate a command channel when a status channel is high, the VRC2000
will also ask you to select the switch to be activated for that command
channel. Enter a “#” to automatically activate the B switch; enter “*” to
automatically activate the A switch.

* PHonE NumBER For Status ALARM ONE Is ... {DiaL ALL} ... [BEEP]

Program the VRC2000 to dial any or all of the telephone numbers entered
into the units memory when the VRC2000 senses an alarm on status
channel I. The default setting, {Dial All}, indicates that the VRC2000 will
dial, in sequence, all numbers entered into thésumiemory when it senses
an alarm on this status channel. The VRC2000 can also be programmed to
dial only one number in mempor

To set up the VRC2000 to dial all telephone numbers in sequence, program
this parameter with a “0".To set up the VRC2000 to dial outbound

telephone number danly, program the parameter with a “1To set up the

unit to dial outbound telephone numiZonly, program this parameter with

a “2", and so on.

There are 16 status channels on your VRC2000. Each can be programmed
with all the parameters listed above. Status channels are accessed with the
following codegq(Table 7, next page, top):
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Table 7. Status Channel Access Codes

To Access

You Enter: Status Channel:
o“ro1” 1
o“roz2” 2
O“703” 3
o704 4
O“705” 5
0“706e6” 6
g“7o7 7
0“708” 8
o“709” 9
o“710” 10
o“r11” 11
o“ri12” 12
o“713” 13
o714 14
O“715” 15
Oo“71e” 16

STATUS CHANNEL NOTE:

Notice that the “7” on your DTMF pad coesponds with the letter S. This is
intended to help yotemember that a code starting with a “7” wilfggram
status channels.

To program status channels, first enter the appropriate code for the channel
you would like to program. Immediately aftthe VRC2000 states its
message, the desired set-up informatiéil codes must be emtd befoe

the [BEEP].

SINGLE BEEP NOTE:
The VRC2000 will emit a single [BEEP] after a set-up parameter if you do not
make a new engr If you do make a new entry after a set-up parameter is stated
by the VRC2000, the unit will [BEEP] twice.
This process will proceed more quickly if the exact codes to be programmed
are well planned. For this purpose, this manual includes worksheets in
Appendix H: SetupVorksheetgPagell?).
Status Channel Programming Exercise

The following exercise will illustrate more fully how to program status
channels.

Enter
0“701”
The VRC2000 will respond:

* CHANNEL IDENTIFIER FOR StaTUs CHANNEL ONE Is ... {5 MILLISECONDS SILENCE, 5
MILLISECONDS SILENCE}
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0“732513"

The VRC2000 responds with a double [BEEP].

The VRC2000 has now been programmed to s@@WER LIGHTS] when
information is requested about status channelrl.if@esired, any other two
words from the VRC2008 word list can be programmé8ippendix |: Word
List, Page 125).

The VRC2000 will say

* DerauLT CoMMAND CHANNEL FOR STATUS CHANNEL ONE Is ... {DisABLED}

You enter

g“o7

The VRC2000 responds with a double [BEEP].

The unit ha now been programmed to allow direct access to command
channel 7 when status channel | is queried.

When the VRC2000 has been accessed with the user access code, enter “*”
to activate the A switch of command channel 7 when reading status channel
I. Enter “#” to activate command channét B switch when reading status
channel I.

To disable the default command channel for this status channel, program the
unit with the digits “0 0” when you setting up this paramefehe “0 0”

command channel assignment tells the VRC2000 that no command channels
will be associated with this status channel.

This function makes it easier and quicker to control selected parameters of
remote equipment immediately after taking a rending for those parameters.

The VRC2000 will say

» ALARM DELAY FOR StaTUs CHANNEL ONE Is ...{ONE}

You enter

025"

The VRC2000 will respond with a double [BEEP].

The alarm delay for status channel 1 is now set at 25 seconds. The unit will
wait for 25 seconds after an alarm is generated before taking any action. If
the condition which caused the alarm is cleared before the alarm delay time
has expired, the VRC2000 will automatically clear the alarm and take no
action.

The VRC2000 will state

* Low INPUT IDENTIFIER FOR StATUS CHANNEL ONE Is {I NPuT CLOSED}
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You enter
0513570
The VRC2000 will respond with a double [BEEP].

The VRC2000 is now programmed to say [LIGHTS OFF] when information
is requested about status channel |, and status channel 1 is closed.

The VRC2000 will say

e ALARM ON Low INPUT OF Status CHANNEL ONE Is ... {DisABLED}

You enter

O “#

The VRC2000 will respond with a double [BEEP].

The alarm for status channéklow input has not been enabled. The
VRC2000 will activate an alarm condition when the state of status channel 1

switches closed.

ENABLING ALARMS NOTE:
When pogramming the VRC2000, enter a “#" symbol to enable the alarm for
any paramete Enter a “*” to disable the parametés alarm.

The VRC2000 will say

¢ CommMAND CHANNEL NumBer For Low INPuT OF StaTus CHANNEL ONE Is ...
{Di1sABLED}

You enter
0“0 3"
The VRC2000 will respond with a double [BEEP].

Command channel 3 has now been tied to status chasrlellstate. This
means that the VRC2000 will automatically activate a command channel 3
switch when status channel 1 goes.loThe unit will wait for the alarm

delay period to pass before it activates command channel 3.

The command channel can now be programmed to be automatically activate
with a low state on a status channel. The default setting of {Disabled}
indicates that there is no command channel tied to the low state of this status
channel.

To disable an automatic command channel assignment, program the unit
with the digits “0 0” when setting up this paramet&@he “0 0" command-
channel assignment tells the VRC2000 that you do not wish to automatically
activate any commands when the input of this status channel goes lo

When tying a command channel to a status channel (as in this example), the
VRC2000 will respond:

¢ AcTivE CoMMAND CHANNEL SwitcH For Low INPUT OF StaTtus CHANNEL ONE
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Is...{A}

Now enter a code that will tell the VRC2D&hich switchon command
channel 3 to automatically activate when status channelslagae

You enter
O“#
The VRC2000 will respond with the double [BEEP].

The VRC2000 is now programmed to automatically fire command channel
3's B switch when status channel 1 goes lo

Enter “#” to program switch B for the selected command channel; enter “*”
to program switch A of the selected command channel.

The VRC2000 will say

* HigH INPUT IDENTIFIER FOR StaTUs CHANNEL ONE Is ... {InPuT OPEN}
You enter

0“513575"

The VRC2000 will respond with a double [BEEP].

The unit will now answe[LIGHTS ON] when information about status
channel 1 is requested, and it is in the open state.

The VRC2000 will say

* AtARM ON HigH INPUT OF StaTus CHANNEL ONE Is ... {DisABLED}

You enter

[ Rl

The VRC2000 will respond with a double [BEEP].

The alarm for status channébkligh input is now disabled. The VRC2000
will not activate an alarm condition when the state of status channel 1

switches open.

When programming the VRC2000, enter a “#” symbol to enable the alarm
for this paramete Enter “*” to disable the alarm.

The VRC2000 will say

* CoMmmAND CHANNEL NumBeR For HigH INPUT Or StaTtus CHANNEL ONE Is ...
{DIsABLED}

You enter

g“o 4
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The VRC2000 will respond with a double [BEEP].

Command channel 4 has now been tied to the high state of status channel I.
This means that the VRC2000 will automatically activate a command
channel 4 switch when status channel 1 goes high. The unit will wait for the
alarm delay period to pass before it activates command channel 4.

Any command channel can be programmed to automatically activate with a
high state on a status channel. The default setting, {Disabled}, indicates that
there is no command channel tied to this status channigh state.

To disable an automatic command-channel assignment, program the unit
with the digits “0 0” when setting up this paramet&he “0 0" command-
channel assignment tells the VRC2000 that no commands will be
automatically activated when the input of this status channel switches high.

When tying a command channel to a status channel (as in this example), the
VRC2000 will continue with the following:

¢ AcTivE CoMMAND CHANNEL SwiTcH For HigH INPUT OF StaTus CHANNEL ONE
Is... {B}

Now enter a code that will tell the VRC2D®&hich switchon command
channel 4 to automatically activate when status channel 1 goes high.

You enter
O “#
The VRC2000 will respond with a double [BEEP].

The VRC2000 has now been programmed to automatically fire command
channel 4 B switch when status channel 1 goes high.

Enter “#” to program switch B for the selected command channel; enter “*”
to program switch A of the selected command channel.

The VRC2000 will say

 PHoNE NuUMBER FOR STATUS ALARM ONE Is ... {DiaL ALL}
You enter

0-3”

The VRC2000 will respond with a double [BEEP].

The VRC2000 will now dial only outbound telephone number 3 when an
alarm condition is generated by status channel . When an alarm is
generated, the unit will wait for the programmed alarm-delay period, then
dial the number entered in position three of the outbound telephone number
memoy.

OUTBOUND TELEPHONE NUMBER NOTE:

The VRC2000 doewot check to see whether outbound telephone number 3 is
enabled/disabled during this part of theogramming pocedue. See Setting Up
OutboundTelephone Number®age 21)for detalils.
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Remember that the VRC2000 can store up to 32 alarms in mermbe
oldest alarm in the systésnmemory determines which outbound telephone
numbers will be dialed.

Enter a “0” to program the VRC2000 to dial all five numbers entered in the
outbound telephone number memory when it senses an alarm condition on a
status channel. The default setting is {Dial All}. If the programmed
outbound telephone number is disabled, the VRC2000 will automatically
reset this status channel to {Dial All} when an alarm is generated.

When you are ready to begin the final status-channel setup, use the
worksheets in Appendix KPagell7)to plan the exact codes to be
programmed. Make copies of the worksheets as neged3knning will
make this process much faster and easidso, use the same worksheets to
keep a permanent written record of your programming for each status
channel.

Metering Channels

The VRC2000 has 16 metering channels (analog inputs). Metering channels
operate somewhat like status channels, and are programmed gimilarl
Howeve, each metering channel accepts an analog input. What the
VRC2000 says when a metering channel is queried is user-programmable.
The user also programs what calibration constants are used to derive
reported values, time delays before alarms, and up to four tolerance levels for
each metering channel; each metering channel can, in turn, generate alarms
and activate automatic commands.

Metering channels act like direct current (DC) voltmeters or ammeters.
They measure electromotive force over a 10V range, or direct current up to
10mA. This voltage scale can be programmed to read from 0-10Vdc, or
from -5-5Vdc (sometimes referred to as the A-D range), or from 0-10mA,
or from -5-5mA, all with respect to VRC2000 chassis ground.

Enter a “*” on the DTMF pad to program this metering channel to read a
range from -5-5Vdc; enter a “#” to program it to read a range from 0—
10vdc.

Each metering chanrisldefault parameters make it act like a unity gain
amplifier; that is, the calibration constant for each metering channel is
defaulted to 1.000. The default settings can be used to take accurate readings
of voltage or current samples.

Metering Channel Settings
The VRC2000s metering channels can be set up for linealirect or power
readings.

Linear Input. A metering channel defined as a linear input multiplies the
sample voltage by the calibration constant. The VRC2000 will say [L] to
indicate a linear configuration. Linear values are obtained by multiplying the
input voltage (or current) values by the calibration constant.

Linear value 5(sampl@ * (calibration constant)

Indirect Input. A metering channel defined as an indirect input multiplies
the two previous consecutive metering-channel readings togdtidirect
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inputs are primarily used to calculate power readings (Power = Current *
Voltage). The VRC2000 will say [l] to indicate an indirect configuration.
Indirect values are obtained by multiplying the values of the two previous
consecutive metering channels readings togetBee the examples belo

Example 1
Indirect value for metering channel 3 =

(sample for metering channel 1)calibration constant for metering
channel 1)

*

(sample for metering channel 2)calibration constant for metering
channel 2)

*

calibration constant for metering channel 3
Example 2
Indirect value for metering channel 1 =

(sample for metering channel 18)calibration constant for metering
channel 16)

*

(sample for metering channel 15)calibration constant for metering
channel 15)

*

calibration constant for metering channel 1

CHANNELS 1 AND 2 NOTE:

As shown in Example 2, denoting an iedt value for metering channels 1 and
2 will result in calling up valuesdm metering channels 15 and/or 16 (the two
previous channels).

Power ReadingsMetering channels defined as power readings
mathematically square the input to the metering channel, then multiply the
result by the calibration constant. The VRC2000 will say [P] to indicate a
power configuration. Power readings automatically square the value of a
metering chann& input sample.

Power values = flample)* (sampl¢g] * (calibration constant)
METER CHANNEL OVERLOAD NOTE:

Be very ceeful not to overload any of the metering channels with excessive
voltage or curent. Overloads can seriously damage your VRC2000.
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Calibration Constant and Tolerance Limits

Any mathematical value between -9,999 and 9,999 can be programmed into
any metering channels the calibration constanthis value must contain
four digits, plus the decimal point.

SPOKEN NUMBER NOTE:

The VRC2000 can only say numbers rangigif-9,999 to 9,999. Use unit
identifiers and calibration constants to convert the voltage orentreadings
on any metering channel into this range.

Use the calibration constant to obtain actual voltage or current readings
based on a sample.

Example

If the voltage sample is\5 which represents an actual value of 500
program a calibration constant of 1,0@. program a calibration constant

of 1, and change the units identifier to KILO VT5. Since the lgest

number that the VRC2000 can say is 9,999, use the best combination of the
calibration constant and the units identifier; this will result in information
being reported clearl Use “*” as the decimal poinhipositivenumbers.

Use “#" for the decimal point inegativenumbers.

POSITIVE/NEGATIVE CONSTANT NOTE:

The VRC2000 obeys mathematical rules. A negative sample multiplied by a
negative calibration constamesults in a positive value. A positive sample
multiplied by a negative calibration constameisults in a negative value.

Tolerance Limits

Up to four tolerance limits for each metering channel can be programmed.
Two of these limits mustlwaysbe below the nominal value set for each
metering channel; the other two must be above the nominal value. The
second low limit refers to thewest tolerance limithe metering channel

will monitor; the second upper limit refers teethighest tolerance limit.

These tolerance limits can be programmed to automatically activate selected
command channels, or to automatically call the outbound telephone numbers
selected under the previous paramete both.

All tolerance limits must be set according to the result of the voltage or
current sample for each metering channel and the associated calibration
constant.

Just as with the calibration constant, program any number between -9,999
and 9,999 into any metering channel as a tolerance limit. Oby,@atting

the second low tolerance limfor a metering channel at 9,999 will cause the
VRC2000 to always generate an alarm if the alarm function for this
tolerance limit is enabledTo disable the second low tolerance limit, set it at
the lowest extreme number available (-9,999). On the other hand fiifsth
high tolerance limifor a metering channel is set at -9999, the VRC2000

will alwaysgenerate an alarm if the alarm function for this tolerance limit is
enabledTo disable the first high tolerance limit, set it at the highest number
available (9,999).

Remember to use “*” as the decimal poinpsitivenumbers (i.e.
“5*125"=5.125), “#" for negativenumbers (i.e. “7#85"=-7.85").This value
must contain four digits, plus the decimal point.
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Setting Up Metering Channels

The programming steps for metering channels are necessarily more
complicated than those of status channels. There are many more parameters
to be programmed for each metering channel than for any status channel.
Gentner Communications strongly recommends taking time to read this
section and experiment with setting up several metering channels before
deciding on the VRC200¢ final programming parameters.

Use the VRC2000 to access a specific metering chansettup information.
The VRC2000 begin list all available metering-channel functions. For each
parametg the VRC2000 will respond with a preprogrammed message,
followed by the default parametdollowed by a [BEEP].

You enter
0“601”
The VRC2000 will respond:

* CHANNEL IDENTIFIER FOR METERING CHANNEL ONE Is ... {5 MILLISECONDS
SILENCE, 5 MILLISECONDS SILENCE} ... [BEEP]

Two words from Appendix IWord List(See Page 125can be programmed
as the metering-channel identifieThe default setting for each metering
Channel is two silences (which count as words).

* UNiTs IDENTIFIER FOR METERING CHANNEL ONE Is ... {5 MILLISECONDS SILENCE,
Vouts} ... [BEEP]

Any metering channel can be programmed to identify its value in a
combination of two words from AppendixWord List (Page 125).For
example, the words [KILO VOTS] or [MILLI AMPS] can be programmed
as values.

 CoNFIGURATION FOR METERING CHANNEL ONE Is ... {L} ... [BEEP]

Enter a “5” on the DTMF pad to configure this metering chanrdirfear
readings. Enter a “4” on the DTMF pad to configure this metering channel
for indirectreadings. Enter a “7” fopowerreadings.

The VRC2000 will say

* RaNGE FOrR METERING CHANNEL ONE Is ... {ZERo To PLus Ten} ... [BEEP]

Enter a “*" on the DTMF pad to program this metering channel to read a

range from -5-5Vdc; enter a “#" to program it to read a range from 0—
10vdc.

* CaLIBRATION CONSTANT FOR METERING CHANNEL ONE Is ... {ONE, PoINT, ZERO,
ZERO, ZERG} ... [BEEP]

When setting the tolerance limits for each metering channel, set them
according the result of the calibration constant multiplied by the voltage or
current sample.
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* DerauLT CoMMAND CHANNEL FOR METERING CHANNEL ONE Is ... {DISABLED} ...
[BEEP]

Any command channel can be tied to any metering channel. This allows
commands to be issued dirggciimmediately after requesting metering-
channel information.

When the VRC2000 has been accessed with the user access code, enter “*”
to activate the A switch of the default command channel when you are
reading metering channel 1. Enter “#” to activate the B switch of the default
command channel when reading metering channel .

When programming this parametenter “0 0" to disable the default
command channel for the selected metering chadeghays use two digits
to program this paramete

* ALARM DELAY FOrR METERING CHANNEL ONE Is .... {ONE} ... [BEEP]

The time delay before alarms are generated and automatic commands are
issued is user-programmable (from one second to 99 seconds). Alarm delays
are handy in smoothing transients and time-based automatic functions. Once
the alarm delay time passes, the unit will issue automatic commands until
the metering chanrisl input condition returns to a nominal (non-alarm)

level. Always use two digits tarpgram this paramete

* PHonE NumBER FOR METERING ALARM ONE Is ... {DiaL ALL} ... [BEEP]

The VRC2000 can be programmed to dial any single outbound telephone
number or all of the outbound telephone numbers entered into the unit
memory when an alarm on a metering channel is sensed. The default setting
is {Dial All}, which indicates that the VRC2000 will dial, in sequence, all
numbers presently entered into the snd@utbound telephone number

memoy.

To set up the VRC2000 to dial all of the telephone numbers in sequence,
program this parameter with a “0To program this parameter to dial a

single outbound telephone numpenter the single-digit number which
corresponds to the number you want the VRC2000 to dial. For example, to
program the VRC2000 to dial outbound telephone number 1 when an alarm
is generated by this metering channel, enter “1”.

* Seconp Low Limim OF METERING CHANNEL ONE Is ... {MiNus, NINE THOUSAND,
NINE HunDRED, NINETY-NINE} ... [BEEP]

When setting tolerance limits for each metering channel, set them according
the result of the calibration constant multiplied by the voltage or current
sample.

* CoMmmMAND CHANNEL NumBER For Seconp Low Limit OF METERING CHANNEL
ONE Is ... {DisABLED} ... [BEEP]

This parameter allows a specific command channel to be selected in order to
automatically activate if the second low tolerance limit on a metering

channel is passed (i.e. an automatic command). Also select the switch to be
fired for that command channel. Enter “#” to automatically activate the B
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switch; enter “*” to automatically activate the A switch.

When programming this parametenter “0 0” to disable the automatic
command channel assignment for the metering chansetond low
tolerance limit. Always use two digits targpgram this paramete

* ALARM For Seconp Low Limit OF METERING CHANNEL ONE Is ... {DisABLED}
... [BEEP]

The VRC2000 can be programmed to declare an alarm condition when the
second low tolerance limit is passed on a metering channel. When
programming the VRC2000, enter “#" to enable the alarm for this parameter;
enter “*” to disable the alarm for this paramete

* First Low Limit OF METERING CHANNEL ONE Is ... {MiNus, NINE THOUSAND,
NiNE HunDRED, NINETY-NINE} ... [BEEP]

This parameter acts in the same way as the second low tolerance limit. This
is the low value closest to the nominal value selected for the metering
channel.

¢ CoMMAND CHANNEL NumBeR For FIRsT Low LimiT OF METERING CHANNEL ONE
Is... {DisABLED} ... [BEEP]

This parameter allows selection of the specific command channel to
automatically activate if the first low tolerance limit is passed on a metering
channel. This parameter functions and is programmed in the same way as
the automatic command channel assignment for the second low tolerance
limit. Also select the switch to be fired for that command channel (“#" to
automatically activate the B switch; “*” to automatically activate the A
switch).

e ALarRM For FirsT Low LimiT OF METERING CHANNEL ONE Is ... {DISABLED} ...
[BEEP]

The VRC2000 can be programmed to declare an alarm condition when the
first low tolerance limit is passed on a metering channel. This parameter is
programmed and functions just as with the alarm for the second low
tolerance limit.

* First HigH LimiT OF METERING CHANNEL ONE Is ... {NINE THousAND, NINE
HunbreD, NINETY-NINE} ... [BEEP]

To disable thdirst high tolerance limitset it at the highest number available
(9,999).

¢ CoMMAND CHANNEL NumBeR For FIRsT HigH LimiT OF METERING CHANNEL ONE
Is... {DisaBLED} ... [BEEP]

This parameter is programmed and functions the same as the automatic
command channel assignments for the second and first low tolerance limits.

This parameter allows selection of the specific command channel you would
like to automatically activate if the first high tolerance limit is passed on a
metering channel. Also select the switch to be fired for that command
channel (“#” to automatically activate the B switch; “*” to automatically
activate the A switch).
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The VRC2000 can be programmed to declare an alarm condition when the
first high tolerance limit is met on a metering channel.

» Secono HigH Limim OF METERING CHANNEL ONE Is ... {NINE THousAND, NINE
HunpreD, NINETY-NINE} ... [BEEP]

This parameter acts the same as the first high tolerance limit. This is the
highest value allowed for the metering channel.

¢ CoMMAND CHANNEL NumBER For Seconp HiGH Limim OF METERING CHANNEL
ONE Is ... {DisABLED} ... [BEEP]

This parameter allows the specific command channel to automatically
activate if the second high tolerance limit is passed on a metering channel.
You also select the switch to be fired for that command channel.

* ALARM For Second HigH LimiT OF METERING CHANNEL ONE Is ... {DisABLED}
... [BEEP]

The VRC2000 can be programmed to declare an alarm condition when the
second high tolerance limit is passed on a metering channel.

There are 16 metering channels on a VRC2000. Each can be programmed
with all the parameters outlined above. The metering channels are accessed
with the codes listed ifiable 8(below):

Table 8. Metering Channel Access Codes

You Enter To Access Metering Channel
0“601” 1
0“602" 2
0“6 03" 3
0“6 04" 4
0“6 05" 5
0“6 06" 6
0“607” 7
0“6 08" 8
0“609" 9
0“610" 10
0“611" 11
‘612" 12
‘613" 13
0“6 14" 14
0“6 15" 15
0“6 16" 16

METERING CHANNEL NOTE:

Notice that the “6” on your DTMF pad coesponds with the letter M. This is
intended to help yotemember that a code beginning with a “6” willqgram
metering channels.
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To program metering channels, first enter the appropriate code for the
channel you would like to program. Immediately after the VRC2000 states
its message, enter the desired set-up informatidhcodes must be emtxl
befae the [BEEP].

SINGLE BEEP NOTE:

The VRC2000 will emit a single [BEEP] after a set-up parameter if you do not

make a new engr If you do make a new entry after a set-up parameter is stated

by the VRC2000, the unit will [BEEP] twice.
This process will proceed more quickly if the exact codes to be programmed
are well planned. For this purpose, this manual includes worksheets in
Appendix H: SetupVorksheetgPagell?).

Metering Channel Programming Exercise

The following exercise will illustrate more fully how to program metering
channels.

Enter
0“601”
The VRC2000 will respond:

* CHANNEL IDENTIFIER FOR METERING CHANNEL ONE Is ... {5 MILLISECONDS
SILENCE, 5 MILLISECONDS SILENCE)

Enter

0608771

The VRC2000 will respond with a double [BEEP].

The VRC2000 is now programmed to say fE VOLTAGE] when
information about metering channel | is requested. Remember to enter the
DTMF sequencéefae the double [BEEP] signal from the VRC2000.

The VRC2000 will say

« UNiTs IDENTIFIER FOR METERING CHANNEL ONE Is ... {5 MILLISECONDS SILENCE,
VoLTs}

You enter

0047772

The VRC2000 responds with a double [BEEP].

This metering channel is now programmed to identify its units as [KILO
VOLTS], although any two words from the word list can be entered as a units
identifier.

The VRC2000 will say

» CoNFIGURATION FOR METERING CHANNEL ONE Is ... {L}
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05"

The VRC2000 will respond with a double [BEEP].

This metering channel is now programmed to redih@ar values(as a

result of entering “5”). The VRC2000 will say [I] to indicate fhdirect
configuration; entering a “4” will configure this metering channel for
indirect readings. The VRC2000 will say [P] to indicate gbwer
configuration; entering a “7” will configure the metering channel for power
readings.

The VRC2000 will say

* RanGE ForR METERING CHANNEL ONE Is ... {ZERO To PLus TEN}

You enter

O“#

The VRC2000 will respond with a double [BEEP].

This metering channel is now programmed to read in a range of 0—-10Vdc.
Any metering channel can be programmed to read in a range of 0-10Vdc, or
from -5-5Vdc. Enter a “*” to program this metering channel to read from
-5-5Vdc; enter a “#" to read from 0-10Vdc.

The VRC2000 will say

* CaLIBRATION CONSTANT FOR METERING CHANNEL ONE Is ... {ONE PoINT ZERO
ZEROZEROC}

You enter
0“3*142
The VRC2000 will respond with a double [BEEP].

This metering channel is now configured to use the value +3.142 as the
calibration constant.

Another option is to change the units identifier to make metering readings
easier to understandlo use the calibration constant and/or units identifier

to obtain actual voltage or current readings (based on a sample), refer to the
following example.

The VRC2000 will say

* DerauLT CoMMAND CHANNEL FOR METERING CHANNEL ONE Is ... {DisABLED}

You enter

g“o”

The VRC2000 will respond with a double [BEEP].
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The unit is now programmed to allow direct access to command channel 10
when information about metering channel | is requested. When the user
access code has been entered, the “*” will activate command chafmél 10
switch when accessing metering channel . Enter the “#” symbol to activate
command channel 19 B switch when accessing metering channel I.

When programming this paramgtenter “0 0” to disable the default
command channel for the selected metering chanhiglays use two digits
to program this paramete

The VRC2000 will say

e ALARM DELAY FOR METERING CHANNEL ONE Is ... {ONE}
You enter

o“10"

The VRC2000 will respond with a double [BEEP].

The alarm delay for this metering channel has now been set at 10 seconds.
The alarm delay before alarms are generated and automatic commands are
issued can be set for any value ranging from one second to 99 seconds. Once
the alarm delay time passes, the unit will issue automatic commands until the
metering chann& input condition returns to a nominal (nhon-alarm) level.

An entry of “0 5” would program an alarm delay of five seconds; entering “8

5" sets it at 85 secondAlways use two digits tar@pgram this paramete

The VRC2000 will say

* PHonE NuMBER FOR METERING ALARM ONE Is ... {DiaL ALL}
You enter

00"

The VRC2000 will respond with a double [BEEP].

The VRC2000 is now programmed to dial all telephone numbers, in
sequence, that have been entered into its memdmetering channel can

be programmed to dial any one of the five outbound telephone numbers
currently stored in its memgror all five of the outbound telephone numbers,
when an alarm condition is generated by a metering channel. The VRC2000
will not begin dialing the outbound telephone numbers until the alarm delay
has expired. The default setting for this function is {Dial All}.

To set up the VRC2000 to dial all of the telephone numbers in sequence, you
program this parameter with a “0To program this parameter to dial a
single outbound telephone numpenter the single-digit number which
corresponds to the number you want the VRC2000 to dial when it senses an
alarm condition (i.e. to dial outbound telephone number 3 when, enter a “3".)

The VRC2000 will say

* Seconp Low Limit OF METERING CHANNEL ONE Is ... {MiNus, NINE THOUSAND,
NINE HunDRED, NINETY-NINE}
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You enter
0“2*346"
The VRC2000 will respond with a double [BEEP].

The lowest tolerance limit has now been programmed with a value of 2.346.
This is now the lowest value the metering channel will permit.

All tolerance limits must be set according to the result of the voltage or
current sample for each metering channel and the associated calibration
constant.

The VRC2000 will say

* CoMmmMAND CHANNEL NumBER For Seconp Low Limit OF METERING CHANNEL
ONE Is ... {DisaBLED}

You enter
0“1e6”
The VRC2000 will respond with a double [BEEP].

Command channel 16 is now selected to automatically activate when the
second low tolerance limit is met on this metering channel. This parameter
allows the specific command channel to be automatically activated if the
second low tolerance limit on a metering channel is passed to be selected.
Also select the switch to be fired for that command channel.

When programming this parametenter “0 0” to disable the automatic
command-channel assignment for the metering changsetond low
tolerance limit. Always use two digits tarpgram this paramete

When tying a command channel to a status channel (as in this example), the
VRC2000 will say

* AcTivE CoMMAND CHANNEL SwiTtcH For Seconp Low Limi T OF METERING
CHANNEL ONE s ...

Since each command channel has two switches, now enter a code to instruct
the VRC2000 whether to fire command channés ¥6switch or the B

switch when metering channeklsecond low limit is passed.

You enter

O“#

The VRC2000 will respond with a double [BEEP].

The VRC2000 is now programmed to automatically fire command channel
16's B switch when the second low tolerance limit for metering channel 1 is

met. Entering “#” indicates the B switch; entering “*” indicates the A
switch.
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The VRC2000 will respond:

* ALARM For Seconp Low Limit OF METERING CHANNEL ONE Is ... {DisABLED}

You enter

O “#

The VRC2000 will respond with a double [BEEP].

The VRC2000 will now declare an alarm condition when the second low
tolerance limit is met on this metering channel. When programming the
VRC2000, enter a “#” to enable the alarm for this parameter; enter a “*" to
disable the alarm.

The VRC2000 will say

* FirsT Low LimiT OF METERING CHANNEL ONE Is ... {MiNus, NINE THOUSAND,
NINE HunDRED, NINETY-NINE}

You enter
0“1*346"
The VRC2000 will respond with a double [BEEP].

The value of the first low tolerance limit is now set at 1.3%6e “*”
indicates a decimal point in a positive numbe

The VRC2000 will say

¢ CoMMAND CHANNEL NumBeR For FIRsT Low Limit OF METERING CHANNEL ONE
Is ... {DisABLED}

You enter

0“15”

The VRC2000 will respond with a double [BEEP].

Command channel 15 is now set to automatically activate when this
metering channdd first low tolerance limit is passed. When an automatic
command channel assignment is made (as in this example), the VRC2000

will continue with the following

¢ AcTivE CoMMAND CHANNEL SwiTtcH For First Low LimiT OF METERING
CHANNEL ONE Is ...

Since each command channel has two switches, now enter a code to tell the
VRC2000 whether to fire command channelsl$witch A or switch B when
metering channel’4 first low limit is passed.

You enter

g«
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The VRC2000 is now set to automatically fire command chanrslA5
switch when metering channékTfirst low tolerance limit is passed.

Entering “*” indicates A switch; “#” indicates the B switch.

The VRC2000 will say

* AtARM For FirRsT Low LimiT OF METERING CHANNEL ONE Is ... {DisABLED}

You enter

[ Rl

The VRC2000 will respond with a double [BEEP].

The alarm for the first low tolerance limit on metering channel | is now
disabled. Entering “*" here disables the alarm for this tolerance limit; “#"
enables the alarm for this tolerance limit.

The VRC2000 will say

* FirsT HigH LimiT OF METERING CHANNEL ONE Is ... {NINE THousAND, NINE
HunprED, NINETY-NINE}

You enter
O0“5*255"
The VRC2000 will respond with a double [BEEP].

The first high tolerance limit for metering channel | is now set at 5.2%&
“* indicates a decimal point in a positive numbe

The VRC2000 will say

* CoMMAND CHANNEL NumBER For FirsT HigH Limi T OF METERING CHANNEL
ONE Is ... {DisaBLED}

You enter

0“1 3"

The VRC2000 will respond with a double [BEEP].

Command channel 13 is now selected to automatically activate when the first
high tolerance limit is met on this metering channel. When tying a
command channel to a metering channel (as in this example), the VRC2000

will continue with the following

* AcTivE CoMMAND CHANNEL SwiTcH For FIRST HigH LimiT OF METERING
CHANNEL ONE Is ...

Since each command channel has two switches, now enter a code to tell the
VRC2000 which switch on command channel 13 to automatically fire when
the first high limit for metering channel 1 is passed.
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You enter

O “#

The VRC2000 will respond with a double [BEEP].

The VRC2000 is now set to automatically fire command chanriglB.6
switch when metering channekIfirst high tolerance limit is passed.
Entering “#” indicates the B switch; “*” indicates the A switch.

The VRC2000 will say

e AtARM For FiRsT HigH LiMiT OF METERING CHANNEL ONE Is ... {DisABLED}
You enter

O “#™

The VRC2000 will respond with a double [BEEP].

The VRC2000 will now declare an alarm condition when metering channel
1's first high tolerance limit is passed.

The VRC2000 will say

* Seconp HigH LimiT OF METERING CHANNEL ONE Is ... {NINE THousAND, NINE
HunbreD, NINETY-NINE}

You enter

O“7*123

The VRC2000 will respond with a double [BEEP].

The second high tolerance limit is now set at 7.123. This is the highest value
allowed for this metering channel (**" indicates a decimal point in a positive
number; “#” indicates the decimal in a negative number).

The VRC2000 will say

¢ CoMmmAND CHANNEL NumBER For Seconp HiGH Limimt OF METERING CHANNEL
ONE Is ... {DisABLED}

You enter

0“00”

The VRC2000 will respond with a double [BEEP].

The command-channel assignment for metering chansedetond high
tolerance limit is now disabled. As a result, no automatic commands will
issue when this tolerance limit is exceeded, and the VRC2000 will not
request selection of a command channel switch to activate.

The VRC2000 will say

* ALARM For Seconp HigH LimiT OF METERING CHANNEL ONE Is ... {DisABLED}
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VRC2000 Setup
Continued =

You enter
O“#
The VRC2000 will respond with a double [BEEP].

The VRC2000 will now declare an alarm condition when metering channel
1's second high tolerance limit is met. Entering “#” enables the alarm; “*”
disables the alarm.

Now program metering channels with your own information. Use the
planning worksheeté&See Appendix H: Setug/orksheets, PagEL7.) to plan
the exact codes to be programmed. Planning will make this process much
faster and easieThese worksheets also function as a permanent written
record of metering-channel programming.

Setting Up Command Channels

The VRC2000 has 16 command channels which can turn equipment on or
off, raise/lower power or voltage settings on site equipment, or anything else
controllable through the open collector output switches on the VRC2000
rear panel.

If open collectors are not adequate for site-control needs, use the Command
Relay Unit (See Appendix C: Accessories, Page 100.), which converts the
open collector outputs of up to eight command channels to relay contact
closures. Each relay in the Command Relay Unit is rated for up to 5A, at up
to 240/.

Any status or metering channel can be programmed to automatically activate
a particular command-channel switch. Commands can also be issued directly
to any command channel via DTMF telephone.

Each command channel has two switch outputs, labeled A and B. The switch
outputs are open collectors, which can be programmed either as momentary
or latching.

In thelatching configuration, when switch A is activated, switch B will
always be deactivated, and vice versa. In other words, either switch B or
contact A wil always be activate. Latching command-channel switches are
often used as toggle switches for certain types of site equipment.

Momentay switches may be set up to activate for periods of time ranging
from one-eighth of a second to 31.875 seconds. The default setting for all
open collectors is momenyamwith one-half second duratiorBwitches A

and Bcannotbe ON at the same time.

For command-channel electrical specifications, see Specifications (Page 91).

Programming command channels is similar programming status and
metering channels; howayédake time to read this section and experiment
with setting up several command chasrefae deciding on final
programming.

First, access a command chafmekt-up information. The VRC2000 will
list the available functions for the command channel. For each paramete
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the VRC2000 will respond with a preprogrammed message, followed by the
default parametethen a [BEEP]. Any default parameter (enclosed in braces
{}) can be changed when setting up the VRC2000.

You enter
0“201"
The VRC2000 will respond:

* CHANNEL |DENTIFIER FOR CoMMAND CHANNEL ONE |s {5MILLISECONDS SILENCE, 5
MILLISECONDS SILENCE} ... [BEEP]

Two words from the VRC2000 word list (See Appendix I.) can be
programmed for the ung command-channel identifie The default setting

for each command channel is two five-millisecond silences. The silences do
count as words.

 CoNFIGURATION FOR CoMMAND CHANNEL ONE Is ... {M} ... [BEEP]

Each command channel to be either latching or momentaa command
channel is set up to lmomentay, the unit will say [M]; if set up to be
latching,the VRC2000 will say [L]. If momentgrprogram an active delay
time (the time in which the switch is active) for that command channel; if
latching, either the A or B switch widllways be enegized. Use the “*”
symbol to program command channel switches as momentary; the “#”
symbol programs command-channel switches as latching.

* SwitcH A IDENTIFIER FOR CoMMAND CHANNEL ONE Is ... {A ACTIVATED} ...
[BEEP]

Each command channel has two switches (A and B). The unit can be
programmed to identify each switch with up to two words from the VRC2000
word list (Appendix H).

* SwitcH B IDENTIFIER FOR CoMMAND CHANNEL ONE Is {B A CTIVATED} ...
[BEEP]

* AcTive DELAY FOR CommanD CHANNEL ONE Is ... {Four} ... [BEEP]

This parameter adjusts the length of each command chaunmeientary
closure. The number to be programmed represents the nundmee-efghth
secondgo activate a momentary switch. For example, the {Four} default
setting indicates that the momentary closure will last one-half second.

If a command channel is programmed as latching, one switch or the other
will always be activated. The unit will not allow programming of the active
delay parameter if the command channel is latchidge thiee digits to
program this paramete For example, entering “0 0 8” would program an
active delay of one second.

There are 16 command channels, each with an A and a B switch, on the
VRC2000. Each one can be programmed with all the parameters listed
above. The command channels are accessed with the codes |iBabiei®
(next page, top).
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Continued =

Table 9. Command Channel Access Codes

To Access

You Enter Command Channel
g“201” 1
g“202" 2
0“203” 3
0“204" 4
0“205" 5
0“206" 6
g“207” 7
0“208” 8
0“209" 9
g“210" 10
g“211” 11
g“212” 12
0g“213” 13
g“214" 14
0g“215" 15
0“216" 16

COMMAND CHANNEL CODE NOTE:

The “2” on the DTMF pad crresponds to the letter C. This is intended to help
youremember that codes starting with a “2fqgram VRC2000 command
channels.

To program command channels, enter the appropriate access code.
Immediately after the VRC2000 responds, enter the set-up information to be
programmed into the uniEnter information befe the [BEEP] signalrbm

the VRC2000.

SINGLE BEEP NOTE:
The VRC2000 will emit a single [BEEP] after a set-up parameter if you do not
make a new enyr If you do make a new entry after a set-up parameter is stated
by the VRC2000, the unit will [BEEP] twice.
This process will run more quickly and smoothly if the exact codes to be
programmed into each command channel are well planétksheets in
Appendix H(See Pagéd17.) will aid in the planning process.

Command Channel Programming Exercise

The following command-channel programming exercise will illustrate more
fully how to program command channels.

Enter
D “2 O 117
The VRC2000 will respond:

* CHANNEL IDENTIFIER FOR CoMMAND CHANNEL ONE Is ... {5 MILLISECONDS
SILENCE, 5 MILLISECONDS SILENCE}
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You enter
0608771
The VRC2000 will respond with a double [BEEP].

The VRC2000 will now say [PATE VOLTAGE] when a command is issued
to command channel I.

The VRC2000 will say

* CoNFIGURATION FOR CommanD CHANNEL ONE Is ... {M}
You enter

g«

The VRC2000 will respond with a double [BEEP].

The switches for command channel 1 are now set to be momehise “*”
to program command-channel switches as momgritér latching.

The VRC2000 will say

* SwitcH A IpENTIFIER FOR CommAaND CHANNEL ONE Is ... {A ACTIVATED}
You enter

0634771

The VRC2000 will respond with a double [BEEP].

The VRC2000 will now say [RAISE VIOITAGE] when switch A for
command channel 1 is egezed.

The VRC2000 will say

* SwitcH B IpenTIFIER FOR CoMMAND CHANNEL ONE Is ... {B AcTIvATED}
You enter

0529771

The VRC2000 will respond with a double [BEEP].

The VRC2000 will now say [LOWER VIOIAGE] when switch B for
command channel 1 is activated.

The VRC2000 will say
» AcTive DeLAY For ComMmaND CHANNEL ONE s ... {Four}
You enter

D uO 0 8”
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VRC2000 Setup The VRC2000 will respond with a double [BEEP].
Continued =

Both switches for command channel 1 are now programmed to close for one
second and then release. The active-delay function applies in this example
because this command channeh@mmentay. The active-delay function

causes the switches to egiee for a programmed length of time when
activated either manually or by automatic command.

When ready to begin final setup of command channels, use the worksheets in
Appendix H(See Pagél7.)to plan the exact set-up information to be

entered for each parametePlanning will make this process faster and

easie. Also, use the same worksheets to keep a permanent written record of
command-channel programming.

Give some thought to exactly how the command channels should interface
with site equipment. Experiment before settling on final programming and
interface scheme. At the same time, it is easy to change VRC2000
programming — setting parameters will not lock your site into a particular
configuration.

Setting Time-Of-Day Functions

Up to 64 time-of-day functions can be programmed into the VRC2000.
Time-of-day functions are based on a 24-hour clock, and can be used to
automatically activate any of the command channels’ 32 switches.

Time-of-day functions may be set to occur
« daily, at a specific time of day
« on a specific day of the yeat a specific time of day
» weekl, at a specific time of day
* every dg, at a specific time of day for a particular month.

Typical uses for time-of-day functions in broadcast applications include
automatic power-level changes at dusk and dawn, and antenna pattern
changes.

All time-of-day functions are disabled when the VRC2000 is shipped from
the factoy.

The programming steps for the time-of-day functions are simple; howeve
read this section and experiment with setting up several time-of-day
functions before deciding on the final VRC2000 programming.

First, access set-up information about a particular time-of-day function for a
listing of the options and functions available for each time-of-day function.
For each parametethe VRC2000 will respond with a preprogrammed
message, followed by the default parameter (in braces { }), followed by a
[BEEP]. Any default parameters can be changed when setting up the
VRC2000.
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You enter

o“301*

The VRC2000 will respond:

* Time-Or-Dar Hours For ENTRY ONE ARE ... {DisABLED}

DEFAULT SETTING NOTE:
As shippedrbm the factoy, all time-of-day functionsra disabled.

Enter a “#” symbol after the code to enable that time-of-day function.
Entering “#” will also allow programming of the selected time-of-day

function. Entering a “*" symbol will disable the selected time-of-day

function.

There are 64 time-of-day function entries available on your VRC2000. The
metering channels are accessed with the codes listebla 10(below).

Table 10. Time-Of-Day Function Access Codes

You Enter

0g“301”
g“302”
g“303”
g“304”
g“305”
0“306”
g“307”
0“308”
0g“309”
g“310”

To Access
Time-Of-Day Function

P OO~NOOTA,WNPE

(continuing tlmough)

|:| n3 6 211
|:| n3 6 317
0“364”

62
63
64

To program a time-of-day function, first enter the appropriate access code,
then enter a “#". Immediately after the VRC2000 responds, enter desired set-
up information.Enter your information befe the VRC2000 emits a single
[BEEP].

This process run more quickly and easily if exact codes to be programmed
into each time-of-day entry are well plannafforksheets supplied in
Appendix H(See Pagédl17.) will help in the planning process.

Entering Time/Date On Time-Of-Day Functions

The time in which a time-of-day function activataus include two digits,
be it the month, hauminute or second.

Example
Entering “0 3” would mean the third month (March), third,tlEird hou,
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VRC2000 Setup third minute or third second (depending on which parameter is being

Continued = programmed). Entering “1 1” would indicate the eleventh month
(November), eleventh giaeleventh hor eleventh minute or eleventh
second.

Time-Of-Day Function Programming Exercise

The following time-of-day function programming exercise will illustrate
more fully how to program time-of-day functions.

TIME-OF-D AY PROGRAMMING NOTE:
The “#” symbol must be ented after the pper access code inaer to
program time-of-day functions. Entering the “*” symbol after the time-of-day
function access code will disable that time-of-day function.
The VRC2000 will emit only a single [BEEP] after a set-up parameter if you
do not make a new egtrlf you do make a new egtrthe VRC2000 will
[BEEP] twice.
Enter
0“301#”
The VRC2000 will respond:
* TiMe-Or-Dar Hours For ENTRY ONE ARE ... {TEN}
You enter
0“06”
The VRC2000 will respond with a double [BEEP].
The time-of-day function entry one is now set to activate at the sixth hour on
the clock. Two digits must be ented for all time-of-day functions, including
any leading zmos.
The VRC2000s real-time clock expresses time in a 12-hour format. Whether
the hour entered is for AM (before noon) or PM (after noon) must be
specified.
The VRC2000 will say
* TiIME-Or-DAay MiNuTES FOrR ENTRY ONE ARE ... {TEN}
You enter
0“30”
The VRC2000 will respond with a double [BEEP].

Time-of-day function entry one is now set to activate at the thirtieth minute
of the selected hou
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The VRC2000 will say

* TiME-Or-Day Seconps For ENTRY ONE ARE ... {TEN}
You enter

045"

The VRC2000 will respond with a double [BEEP].

Time-of-day function entry one is now set to activate at the forty-fifth second
of the selected minute and hou

The VRC2000 will say

* TiIME-Or-Davy For EnTRY ONE Is ... {AM}

You enter

D “#H

The VRC2000 will respond with a double [BEEP].

Time-of-day function entry one is now set to activate during the after noon

(PM) portion of the da In this example, the time selected is 6:30:45 p.m.

Use “#” to program the time-of-day function to activate during the afternoon

(PM), “*” to program the time-of-day function to activate before noon (AM).

The VRC2000 will say

* TiME-Or-Day DATE For ENTRY ONE Is ... {OcTOBER}

You enter

D “O 9”

The VRC2000 will respond with a double [BEEP].

Time-of-day function entry one is now set to activate on a day in Septembe
DATE VS. MONTH NOTE:
The VRC2008 wad list does not contain the wb“month.” Theefae, this
parameter uses the wb[DATE] to prompt and entry for what month a time-of-

day function should activate.

To disable the date parametenter “0 0”. To activate time-of-day functions
weekly the date parameterug be disabled.

If the date function is disabled, the VRC2000 will say
* Day OF WEeek For ENTRY ONE Is ... {DisABLED}
You enter

D n417
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VRC2000 Setup
Continued =

The VRC2000 will respond with a double [BEEP].

Time-of-day function one is now set to activateWdednesday; that is, the
fourth day of the week. Usesingle digitto enter the day of the week for a
time-of-day function.

To disable the day-of-the-week parameémter a “0”. To activate a time-of-
day functionevey day, the day-of-the-week functiomustbe disabled.

The VRC2000 will say

* Time-Or-Day DAY For ENTRY ONE Is ... {TEN}

You enter

g“o7

The VRC2000 will respond with a double [BEEP].

Time-of-day function one is now set to activate at the seventh day of the
selected month. For this example, the VRC28@itne-of-day function entry
one to is set to activate at 6:30:45 p.m. on September 7.

The VRC2000 will say

» CommAND CHANNEL NumBER ForR ENTRY ONE Is ... {ONE}

You enter

0“4

The VRC2000 will respond with a double [BEEP].

When the VRC2000 executes time-of-day function entry one, it will now
trigger command channel 4 at 6:30:45 p.m. on September 7. Always use two
digits to enter the command channel number for a time-of-day function.

The VRC2000 will say

 AcTive CoMMAND CHANNEL SwitcH For ENTRY ONE Is ... {A AcCTIVATED}

SWITCH IDENTIFIER NOTE:
The VRC2000 will speak whateverrd® pogrammed to identify the active
command channel switch for a time-of-day functionyentr

You enter

0«

The VRC2000 will respond with a double [BEEP].

When the VRC2000 executes time-of-day function entry one, it will now
activate command channék4A switch at 6:30:45 p.m. on September 7.

Enter a “*" to specify switch A for the selected command channel; enter a
“#" symbol to specify switch B.
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For further practice setting up time-of-day functions, refer to Appendix G:
Time-Of-Day FunctionTutorial (Pagell4).

When ready to begin final setup of time-of-day functions, use the worksheets
in Appendix H(See Pagé&l7.) plan the exact codes to be entered for each
time-of-day function paramete Careful planning will make this process

faster and easieUse the same worksheets to keep a permanent written
record of time-of-day function programming.

Setting Up Mute Functions

The VRC2000 has 40 mute-function entries. Mute functions will disable all
alarms and automatic commands associated with any status channel or
metering channel. Mute functions can activated by any status channel. A
mute function will disable itself when the status channel that is programmed
to control the mute function changes back to its original state.

Mute functions can be very helpful in broadcast applications where
circumstances require changing transmitté/&h the mute functions, those
alarms that do not apply to the new transmitter can be muted or disarmed.
The default setting (in braces { }) for each mute function entry is disabled.

Programming mute functions is similar to setting up time-of-day functions.
Please read this section and experiment with setting up several mute
functions before deciding on final VRC2000 programming.

First, access a particular mute-function eistiget-up information. The
VRC2000 will list the options and functions available for each paramete
giving a preprogrammed message, followed by the default panamete
followed by a [BEEP]. Any default parameters can be changesd when setting
up the VRC2000.

You enter

O“401*

The VRC2000 will respond:

* StaTus CHANNEL NumMBER FOR DisARM ONE Is ... {DisABLED}

DEFAULT MUTE FUNCTION NOTE:
As shippedrbm the factoy, all VRC2000 mut functiongedisabled.

Enter a “#” after the code for the selected mute function to enable that mute
function. The “#” entry also allows the selected mute funtdiparameters

to be programmed. Entering a “*” symbol disables the selected mute
function.

The 40 mute-function entries are accessed with the codes listablall
(next page, top).
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Continued =

Table 11. Mute Function Access Codes

To Access
You Enter Mute Function

0*“401”
g“402
0“403”
0“404”
0“405”
0“406"
g*“4o07
0“408”
0“409”
0“410"

P OoO~NOOOPA~,WNEPE

(continuing tlmough)

0“438” 38
0“439” 39
0“440" 40

To program a mute function, first enter the appropriate code for the entry to
be programmed, followed by a “#” symbol. Immediately after the VRC2000
responds, enter the set-up information to be programimdr the

information befoe the VRC2000 emits a single [BEEP].

SINGLE BEEP NOTE:
The VRC2000 will emit a single [BEEP] after a set-up parameter if you do not
make a new enyr If you do make a new entry after a set-up parameter is stated
by the VRC2000, the unit will [BEEP] twice.
This process will proceed more quickly if the exact codes to be programmed
into each mute-function entry are well plannétbrksheets supplied in
Appendix H(See Pagéd17.) will aid in the planning process.

Mute Function Programming Exercise

The following mute-function programming exercise will illustrate more fully
how to program mute functions.

Enter

g“401#
MUTE FUNCTION PROGRAMMING NOTE:
The “#” symbol must be ented after the pper access code when setting up
mute functions. Entering a “*” symbol will disable the selected mute function.

The VRC2000 will respond:

* StaTus CHANNEL NumBER For Disarm ONE Is ... {ONE}
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You enter
0“02”
The VRC2000 will respond with a double [BEEP].

Status channel 2 will now activate mute-function entry. ddse two digits
to program the status-channel number for a mute function.

The VRC2000 will say

* StaTus CHANNEL ConbiTioN For Disarm ONE Is ... {INPuT CLOSED}

You enter

0O«

The VRC2000 will respond with a double [BEEP].

Mute-function entry one will now be activated by status channel 2dom

The VRC2000 will use the words programmed to identify status chatmel 2
low state.

Enter a “*” symbol to program the mute function for the selected status
channéls low state. Enter a “#” symbol to program the mute function for
thestatus chanrisl high state.

The VRC2000 will say

* CHANNEL For DisarRM ONE Is ... {METERING}

You enter

O “#

The VRC2000 will respond with a double [BEEP].

Mute-function entry one is now set to mute (disarm), a metering channel.
The mute function will be activated by status channel 2 goiwgAd alarms

and automatic commands associated with the selected metering channel will
be defeated as long as the mute function is actrger a “#” symbol to
program the mute function to mute (disarm) a metering channel; enter a “*”
symbol to program the mute function to mute a status channel.

The VRC2000 will say

* CHANNEL NumBER For Disarm ONE Is ... {ONE}

You enter

0“09”

The VRC2000 will respond with a double [BEEP].

Mute-function entry one will now be activated by status channel 2 going low;

it will mute (disarm) metering channel 9. Use two digits to enter the number
of the status or metering channel to be muted (disarmed).
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VRC2000 Setup When ready to begin final setup of mute functions, use the worksheets in

Continued = Appendix H(See Pagél7.)to plan the exact set-up information to be
entered for each parameteProper planning will make this process faster
and easie Also, use the same worksheets as a permanent written record of
programming for each mute-channel gntr

Setting Up Sequence Output Programs

The VRC2000 allows four separate sequences (each consisting of up to 32
keystrokes), to be called up with simple sets of three DTMF entries. This
mini-program, which can be replayed at any time with the proper code,
works something like an automatic telephone diale

Gentner Communications recommends that sequence-output pragrhms
be used to take readings from the status and metering channels, check the
real-time clock, and/or check for pending alarms.

Four sequence-output programs are available on the VRC2000. As shipped
from the factoy, these sequence-output programs are ympt

Programming sequence-output programs is simple. Nevertheless, read this
section and experiment with setting up a sequence-output program a few
times before deciding on the final VRC2000 programming.

First, access a sequence-output progsatefault set-up information. For
each parametethe VRC2000 will respond with a preprogrammed message,
followed by the default parameter (in braces { }), followed by a [BEEP]. Any
default parameter can be changed when setting up the VRC2000.

You enter

0“501"

The VRC2000 will respond:

* SEQUENCEONE Is ... {DisABLED} ... [BEEP]

To change the setup for the first sequence-output program, enter set-up
mode, then enter a “5 0 1” access code, then the code numbers to be
programmed into the sequence-output program.

Each sequence-output program allows up to 32 digits to be entered. If a
sequence-output program contains less than 32 digits, end it with the DTMF
sequence “8 8 8.

To disable a sequence output, enter the access code for the selected sequence-
output program, followed by “8 8 8". This erases all previous programming
for the selected sequence-output program and enters an empty sequence.

Sequence Output Programming Exercise

The following sequence-output programming exercise will illustrate more
fully how to program sequence outputs. The exercise will set up a sequence-
output program to check the real-time clock, take readings on status
channels 1, 5 and 6, and metering channels 2, 4 andalbmust be in set-

up mode to change sequence-outpogpams.
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First, enter
g“o01”

Then enter the commandsTable 12(below).

Table 12. Sequence Output Programming Exercise

You enter
0“060"

g“701*
g“705*
0“706*
0“602*
0“604*
0“616*

0“888”

Sequence Description

Ched real-time clock

Read state of status channel 1
Read state of status channel 5
Read state of status channel 6
Ched meterirg channé 2

Ched meterirg channé 4

Ched meterirg channé 16

This sequence-output program contains less than 32
digits; thus, it ends with “8 8 8”

If the “0 0 0” code $included, all pending alarms will be read by a sequence-
output program. If including this command in the sequence output, always
put it at the end of the complete sequence (before “8 8 8”, if required).

Sequence-output programs can check a selection of status and metering
channels without having to enter the complete tone sequence. in this case,
they can be used for routine checks on site equipment.

All four sequence-output programs available on the VRC2000 are accessed
for programming with the codes listedTable 13(below).

Table 13. Sequence-Output Program Access Codes

You Enter

g“s01”
g“o02”
g“503”
g“s04”

To Access Sequence
Output Number

Sequenel
Sequene?2
Sequene 3
Sequene4

Two or more sequence-output programs can be linked together by entering
another sequence-output progtaraccess code in the set-up sequence.

Any sequence-output program canbe stopped while it is functioning by
pressing any DTMF digit. The VRC2000 will stop the sequence-output
program and wait for the next command to be entered on the DTMFqad.
must be in user or operator mode to activate a sequence-outmram.
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VRC2000 Setup
Continued =

When ready to begin final setup of sequence-output programs, use the
worksheets in Appendix KSee Pagél7.)to plan the exact codes to be
entered. Planning will make this process faster andredds®, use the same
worksheets to keep a permanent written record of seugnce-output
programming.

Setting Up Auto-Logging Functions

If your VRC2000 is equipped with a Data Interface, the system can be set up
to automatically dial an outbound telephone number (or key on a two-way
radio system), turn on the Data Interface, and transmit all metering and
status-channel readings and the current state of the command channels to an
attached PC running Setup VRC2000 software in terminal mode, or VRC-
Win software. The system can be programmed to auto-log at regular

intervals ranging from every 15 minutes to oncey da

Refer to the Data Interface Installation and Operations Manual, Setup
VRC2000 Installation and Operations Manual, and/or \MRi@-Installation
and Operations Manual for more information about auto-logging.

The VRC2000 programming steps to set-up auto-logging are simple. Read
this section and experiment with setting up auto-logging a few times before
deciding on the final VRC2000 programming.

First, access the default set-up information for the auto-logging function.
For each parametethe VRC2000 will respond with a preprogrammed
message, followed by the default parameter (in braces { }), followed by a
[BEEP]. Any default parameter can be changed when setting up the
VRC2000.

You enter
g“o20#"
The VRC2000 will respond:

* TiIME-OF-DAY Hours For LoGGING START TIME ARE ... {TWELVE} ... [BEEP]
* TiMe-Or-Day MiNuTES FoR LoGGING START TiME ARE ... {ZERG} ... [BEEP]
* Time Or DAY For LoGGING START Is ... {AM} ... [BEEP]

* Time-Or-DAy Hours For LoGaGING Stop TIME ARE ... {TWELVE} ... [BEEP]
* Time-Or-Day MiNuTES For LoGGING Stop TIME ARE ... {ZERG} ... [BEEP]
* Time Or DAy For LocaING Stor Is ... {AM} ... [BEEP]

* LocaING RePeaT TIME HoURS ARE ... {ZERG} ... [BEEP]

* LocaING RePEAT TIME MINUTES ARE ... {FIFTEEN} ... [BEEP]

To change the auto-logging function, you must be the set-up mode, then
enter “0 2 0 #” access code, followed by the code numbers to be programmed
for the auto-logging functianTwo digits must be ented for any time
entriesrequred for the auto-logging functiorEnter the “*” symbol to

indicate AM (before noon); the “#” indicates PM (after noon).

AUTO-LOGGING NOTE:

The VRC2000 will auto-log only to the first outbound telephone number set up to
use phone modem or radio modem output configuration. If using the auto-
logging function, Gentner Communicatiorscommendsrpgramming outbound
telephone number 1 in either phone modem or radio modem output configuration
to force the VRC2000 to use this number for auto-logging. Doing so also
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ensues that alarm logsra alwaysreported befre being cleged.
Auto-Logging Programming Exercise
The following autologging programming exercise will illustrate more fully
how to program auto-logging. The exercise entails setting the auto-logging
function to begin generation logs at 6:05 a.m. eveyy aiad stop generating
logs at 7:45 p.m. every evening; the logs will be generated every 90 minutes.
AUTO-LOGGING PROGRAMMING NOTE:
You must be in the set-up mode mder to change the set up for an auto-logging
function.
AUTO-LOGGING TIME NOTE:
The interval for auto-logging cannotass midnight. In other wds, logging
cannot run fom 7:45 p.m.—6:05 a.m. (for example).
First, enter
g“o20#"
The VRC2000 will respond
* Time-OF-Day HoursFor LoGaING START TIME ARE ... {TWELVE}
You enter
0“06”
The VRC2000 will respond with a double [BEEP].

Auto-logging will now start at the sixth hour of theyda

TIME NOTE:
Enter two digits for all time entries.

The VRC2000 will say

* TiME-OF-DAY MiNuTES FOR LOGGING START TIME ARE ... {ZERO}

You enter

005"

The VRC2000 will respond with a double [BEEP].

Auto-logging will now start at the fifth minute of the selectedrhou
The VRC2000 will say

* TiME-OF-DAY For LOGGING START Is ... {AM}

You enter

g
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VRC2000 Setup The VRC2000 will respond with a double [BEEP].
Continued =

Auto-logging is programmed to occur before noon (AM). Use “*” to select
AM; “#" selects PM.

The VRC2000 will say

* Time-OF-Day Hours For LocaING Stop TiME ARE ... {TWELVE}

You enter

g“ov

The VRC2000 will respond with a double [BEEP].
Auto-logging will now stop at the seventh hour of every.da
The VRC2000 will say

* TiME-OF-Day MiNuTES For LocaING Stop TIME ARE ... {FIFTY-NINE}
You enter

035"

The VRC2000 will respond with a double [BEEP].
Auto-logging will now stop at the 35th minute of the selected.hou
The VRC2000 will say

* Time OF DAy For LocaING Stop Is {AM}

You enter

O “#"

The VRC2000 will respond with a double [BEEP].

Auto-logging will now stop after noon (PM). Enter “#" to select PM; use “*"
to select AM.

The VRC2000 will say

* LoGGING REPEAT TIME HOURSARE ... {ZERG}

You enter

g“o1”

The VRC2000 will respond with a double [BEEP].

The auto-logging function will now generate a new auto-log at least once
every hou.
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The VRC2000 will say

* LocaING REPEAT TIME MINUTES ARE ... {FIFTEEN}

You enter

030"

The VRC2000 will respond with a double [BEEP].

The auto-logging function will now generate a new auto-log once every 90
minutes.

To disable the auto-logging function, enter
0“020*

The VRC2000 will respond

* LoGgaGInG s DisaBLED

DATA INTERFACE NOTE:

A Data Interface must be installed in the VRC2000rdento use the auto-
logging function. Refer to the Data Interface Installation and Operations
Manual, Setup VRC2000 Installation and Opertaions Manual and/or WRC-
Installation and Operations Manual for meinformation about how to set up a
contol site to accept auto-logsdim the VRC2000.

Clearing All Programming

Once the VRC2000 programming is planned in its egtisgiu may desire to
clear all practice/exercise programming from the VRC2000 and start from
scratch. To do this, remove AC power from the VRC2000, disconnect all
status and metering-channel inputs, then disconnect and reconnect the
internal lithium battey. After you reinitializing the VRC2000, all functions
will return to their default status.

Before making final connections to site equipment, verify all VRC2000
programming. Check the words programmed into status, metering, and
command-channel identifiers by accessing each channel. Status channels
should all report thepenstate, since no closures have been connected to the
unit yet. Connect a calibrated DC voltage to the metering-channel inputs to
verify that proper programming of calibration constants and unit identifiers
for each metering channel. Use a logic probe or voltmeter to verify the
correct operation of each command channel.
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VRC2000
Installation =

Figure 13. VRC2000 metering-channel
input conversion

Before installing the VRC2000, be sure you have read and understood all sections
of VRC2000 SetuggPages 10-67)With proper planning, all set-up parameters

can easily be configuredn in the VRC2000 prior to physical installation of the

unit with any site equipment. If the set-up process is already complete,
installation is reduced to a matter of connecting the wires.

SURGE PROTECTION NOTE:

The VRC2000 is a sensitive efectic device. In aler to avoid damage to your
unit, always poperly potect the VRC2000dm voltage stges over connected
telephone lines and AC power lines.

The VRC2000 is equipped with a highly reliabieephone Stge Protector on

the telephone-line input. Gentner Communications does not guarantee that this
Telephone Sge Protector will protect the VRC2000 from damage caused by all
voltage suges; howeve theTelephone Sige Protector will limit such damage.
Never disconnect or bypass thelephone Sge Rotecta.

Step 1 — Determine Metering Channel Input Type

As shipped from the factprthe VRC200G metering-channel inputs are
ready to readoltage valuesvith an absolute maximum range of -5-10Vdc.
Howeve, should your application require traurrent valuesbe monitored,

the metering-channel inputs can be easily switched to reading an absolute
maximum maximum range of -5-10mA.

If your application requires only voltage values to be monitored, skip to Step
2 — Metering Connection@ext page).If your application requires current
values to be monitored, continue with Step 1.

To change the metering-channel inputs to read current, placeysiBating
jumper (provided) across the dual row post of the desired metering channels.

Figure 13(See belw.) will in determining the proper position for the rBe
shorting jumper to « hannel from a voltage
input to a current ir

Front Panel

?

RP3 RP5
olo|lo|lo|lo|lo]o o olo|lo|lo|lo|o]o o
JMP2 JMP3
oloflolo|lo|lo]o o olo|lo|lo|lo|o]o o
12 34 56 7 8 9 10 1112 13 1415 16
Jumpers to convert each channel from voltage-sensitive input to current-sensitive input.

No Jumper=Voltage Input  Jumper=Current Input

Once all metering-channel inputs requiring modification have been
jumpered, continue to Step 2.
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Figure 14. VRC2000 back-panel

connectors

Metering
Input
J2

1kOhm

0.001uf $ 0.1uf g & \
/

Figure 15. VRC2000 metering-channel
input schematic

From \

+Vdc

IN4004

Step 2 — Metering Connections

The VRC2000s 16 metering-channel inputs are arranged together in the
DB37 connector [7] labeled METERING on the Umitear panelFigure 14,
below). For electrical specifications, see Specificati(Page 90).For
pinouts, see Appendix B: Connector PingiiRage 98).

T It 11 1
1 2 345 8 7 8 9 10 11 12

Each metering channel has two programmable upper tolerance limits, and
two programmable lower tolerance limits. Each metering channel can also be
calibrated in a linear numeric value proportional to input, or a power-to-
linear input conversion. Metering channels can also be programmed to read
indirect power (the multiplication of two consecutive channels, with the

result appearing in the third channel as a new calibrated value).

Figure 15(See belw.) represents a single VRC2000 metering-channel input.
Each metering-channel input is unbalanced, andfaenced to chassis
ground.

FB 12uH

100kOhm

Output
—to A/D
Converter

AD7506
16 Channel
Analog Mux

1kOhm

Connect the VRC2000 METERING connector to desired site equipment,
remembering that input levels for metering chasnalist né exceed -5—
10Vdc (voltage reading) or -5—10mA (current reading).

Step 3 — Determine Status-Channel Input Range
When the VRC2000 takes status readings, the voltage sample is broken down

into two categories, logic 1 (open) or logic 2 (closed). How the readings is
broken down is determined by the sample itself:

Sample/

4

)CSt:t)us 0-.8Vdc = Logic 0 (closed)
hannel

2-5Vdc = Logic 1 (open)

Input

Note: Sample voltage must be less than reverse breakdown voltage of diode

Figure 16. VRC2000 status-channel

input with series diode inserted

Input of Status {§

'

4V

(000001

54

Figure 17. Status-channel surge

protection

Higher DC voltage levels can be connected to a status-channel input if a
series diode is inserted to make tipenrange floafFigure 16, left).

To protect the status channel from poweages, connect a relay to the input
and groundFigure 17, left). When the relay closes, input gdew.

CLOSURE-TO-GROUND NOTE:
Without a closwe to gound, each status-channel input wilad open (logic 1).
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VRC2000 Installation If your application does not require higher voltage capabilities, skip to Step 4
Continued = — Status Connections (below). If your applications does require higher
input values, insert the series diode as indicated in Figu(préious
page).

Step 4 — Status Connections

The VRC2000s 16 status-channel inputs appear together in the DB37
connector on the rear panel label&tABUS [9] (Figure 18, below).

For electrical specifications, see Specificati{fiage 90).For Pinouts see
Appendix C: Connector Pinou(Page 98).

M‘ AT W SDAT M LSNP O £t bopT

LS B

nam

Figure 18. VRC2000 back-panel l ‘ I l l ‘ ‘ ‘ i ‘ !

connectors 1 2 345 6 7 8 9 10 11 12
The electrical diagram in Figure 1See belw.) represents a single

VRC2000 status-channel input. Each such input is unbalanced, and is
refaenced to chassisrgund.

3kOhm
12uH
Status
Channel »——
Input E

0.001 uf 0. 1uf 6.2kOhm

74HCT541
Octal Line
Driver

Output
to Data
Bus

Figure 19. VRC2000 status-channel
input schematic

Connect the VRC2000TATUS connector to desired site equipment,
remembering that input levels for status chamnalst notexceed -.2—
5.2vdc.

Step 5 — Command Connections

The VRC2000s 32 command-channel outputs are broken out into two DB37
connectors [10, 12]See Figure 18, aboveg accommodate the 16 command
channels, each with two output switches (A and B). The DB37 connectors
are labeled COMMAND 1-8 and COMMAND 9-16. For electrical
specifications, see Specificatiofizage 90).For pinouts, see Appendix B:
Connector Pinout@Page 98).

Figure 20(next page, topyhows a single VRC2000 command-channel
output.

Connect the COMMAND 1-8 and COMMAND 9-16 connectors to desired
site equipment, remembering that command channels must not exceed
voltage of 48Vdc or sinking current of 250mA.
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1/8 ULN2803A
Command
Output

0.001uf

74HC574
Octal D-Type
Flip-Flop

From Data Bus

Output
From VRC2000
Control Circuitry

Figure 2 0 VRC2000 command-
channel input schematic

Command Relay Unit
Figure 21(below) provides examples of how to interface command-channel
outputs to a Command Relay Unit.

+V

VRC2000 Momentary and
Latching Command Channel

Function OFF

) Function ON
Protection

Diode

Status Report Back OFF

Status Report Back ON
Switch B@——N/C

DPDT Relay

VRC2000 Latching (Only) — 'n

Command Channel

—O————enc
> Function OFF

Protection
Diodes

> Function ON
A—O—. NO
V_O—. NC

>Status Report Back OFF
Switch A Cc
> Status Report Back ON
Figure 21. VRC2000-to-Command Relay Switch B 7 O ®no

Unit electrical schematic DPDT Set/Reset Relay

For information about the Command Relay Unit, see Appendix C:
AccessoriegPage 100).
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VRC2000 Installation Step 6 — Telephone Interface Connection

Continued =
The VRC2000 was designed to be remotely operated using standard dial-up
telephone lines.To accommodate this, the rear panel of the unit contains
two modular telephone jackBigure 22, below).

L Iy B v
“‘eu'n@mn@ ]
1% < A e
Figure 22. VRC2000 back-panel | l | l ‘ ‘ ‘ ‘ ‘ !
connectors 1 2 345 & 7 8 9 10 11 12

Connect the LINE jack [5] to a standard dial-up telephone line. Plug any
DTMF telephone into the SET jack [6].

SURGE PROTECTION NOTE:

The VRC2000 is a sensitive efectic device. In aler to avoid damage to the
unit, always poperly potect the VRC2000dm voltage stges over the
telephone phone lines and connected AC power lines.

The VRC2000 is equipped with a highly reliabklephone Sige Protector

on the telephone LINE input. Gentner Communications does not guarantee
that thisTelephone Sige Protector will protect your unit from damage
caused by all voltage g1es; howeve theTelephone Sige Protector will

help limit such damageNever disconnect or bypass the VRCg8u

Protecta.

The VRC2000 is registered with the Federal Communications Commission
(FCCQC). Its use is governed by FCC Rules and Regulations Part 68, regarding
devices to be connected to the switched telephone network.

The FCC places the following restrictions on the use of the VRC2000:
1. The VRC2000 cannot be connected to a party line or a pay telephone.

2. You must notify your local telephone company that the VRC2000, an
automatic dialing device, is being installed. If the unit is permanently
removed, you must again notify your local telephone compan

3. Gentner Communications Corporation must make all necessary
repairs to the VRC2000 needed to maintain a valid FCC registration.

Your local telephone company has the right to disconnect service if problems
develop on the telephone circuit in use by the VRC2000. The telephone
company must provide proper notifications so the cause of such a problem
can be addresseWour local telephone company also has the right to make
changes in theirfépremesis wiring. If any such changes are related to the
VRC2000, the telephone company must notify you in writing of the changes
so steps an be taken to maintain uninterrupted service.

Step 7 — Four-Wire Connections (Dedicated Circuits)
A dedicated circuit can be connected to the VRC2000, eliminating the need
for a standard telephone lin&Vith this four-wire connection, all VRC2000
functions can be accessed (required tones required to program the unit may
be sent over the hard-wired audio circuit).

If your application does not require four-wire connection, skip to Step 8 —
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Two-Way Radio Connection (below). If your application would benefit from
four-wire connection, follow the step-by-step instructionselo

Dedicated four-wire circuits are available through two BNC connectors on
the rear panel of the VRC2000, labeled AUDIO IN and AUDIO Oow.|
For electrical specifications, see Specificati(frage 90).

The VRC2000 can be set updlwaysbe online by programming the ring

count to be zero. In the dedicated mode, send tones to the VRC2000 through
the AUDIO IN port, and listen for responses through the AUDIO OUT port.
The AUDIO OUT port can also be connected to an audio amplifier for easy
monitoring of VRC2000 reporting.

Step 8 — Two-Way Radio Connection

A two-way radio system can be connected to the VRC2000, eliminating the
need for any standard telephone line. All VRC2000 functions can be accessed
with a two-way radio. In other words, the VRC2000 will perform the same
functions over a two-way radio link as it will over a standard dial-up

telephone line.

If, howeve, your application does not require two-wire radio connection,
installation is complete; continue to Operat{oext page).If your

application does require two-wire radio connection, follow the instructions
below.

At your remote site, connect your two-way radio receiver to the VRC2000
using the two BNC connectors on the VRC2000 rear panel, labeled AUDIO
IN and AUDIO OUT [1].

Connect audio to be decoded by the VRC2000 to the AUDIO IN connecto
Connect audio to be sent to the control site to the AUDIO OUT cormecto
For electrical specifications, see Specificati(frage 90).

A PushTo-Talk (PTT) output appears on pin 19 of both command-channel
output connectors [10, 12] on the VRC2G0fear panel. These outputs are
active low whenever the VRC2000 has data in its voi¢teb@when the unit
has information to report) or when the Data Interface is activated.

AUXILIA RY AUDIO CONNECTION NOTE:

It is possible to use the auxiliary audio connections orre¢he panel of the

VRC2000 and the urstbuilt-in telephone coupler at the same time. Howeve

the VRC2000 cannot assign a priority to either connection. In the case of two
simultaneous incoming signals, the unit will be unable to decode the DTMF tones
coming in over either connection.

At the control site, a DTMF generator must be supplied and properly
connected to the two-way radio transnrittéJse a standard telephone
instrument, a modem or other type of auto-diale

The VRC2000 will automatically come online when it receives the
engineering DTMF tones “A B”, in that sequence or “* #”.

DTMF GENERATOR NOTE:

The DTMF generator you supply must be capableadyrcing the “A B C D”
series of engineering tones inder to poperly use the VRC2000 over a two-way
radio connection.
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VRC2000 Installation
Continued =

Operation =

Entering the “C” engineering DTMF tone produces the same result as
entering a “*”. Entering the “D” engineering DTMF tone produces the same
result as entering a “#”.

CONTROL LOOP NOTE:

If the contol loop is a two-wie crrcuit, use a telephone hybrid to convert this
circuit into therequred four-wre cicuit. The TC100elephone Coupler
incorporates several very useful feads for such applications, including the
capability to simulate a telephone loop.

In order to operate your VRC2000 over the two-way radio link, the dial-tone
wait function and inactivity-timer functromustbe disabled.

Installation is now complete.

DTMF tones operate the VRC2000, just as they were used to set it up. Using any
DTMF telephone, the VRC2000 can be called to request readings on status and
metering channels, issue commands to any of the command channels, check to
see if there are any pending alarms, and/or clear the alarms.

Once the VRC2000 is set up, it is simple to operate the system.
Accessing User Mode

The VRC2000 has two modes of operation: user mode and setup fimde.
gain access to user mode, enter the appropriate access code. (For information
regarding access codege Securnyt Pagell.)

There are two security levels that allow access to user mode: operator and
use. Operatoris the first level of secusit With the operator access code,

only readings from the status and metering channels can be tdkenis

the second security levedith the user access code, readings can be taken
from status and metering channels, and commands can be issued to any of
the command channels.

Taking Readings From Status and Metering Channels

The following steps are required to request readings from the VRG2000
status and metering channels.

Step 1 — Call the VRC2000

Dial the VRC200Gs telephone numbe The VRC2000 will answer after the
programmed number of rings, and give its programmed system-identifier
phrase.

Step 2 — Enter Access Code
Enter the five-digit operator or user access code (as programmed into the
VRC2000).

ACCESS CODE NOTE:
The VRC2000 will allow you to enter the code only once. If a mistake is made,
the VRC2000 will automatically hang up.

The VRC2000 will immediately report whether or not any alarms are
pending. If alarms are pending, the unit will say
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¢ ALARMS PENDING
If there are no alarms, it will say
* No ALARMS PENDING

Step 3 — Request Status Reading
Enter the following code in order to request a reading from a status channel:

g“7xx*

X X NOTE:
Substitute the apppriate code for tha x that coresponds with the channel
number to be accessed (i.e. 01 is channél is channelll).

The VRC2000 will respond with the phrase set up for the status channel,
followed by the phrase set up for the actual current state of the status
channel.

Step 4 — Request Meter Reading
Enter the following code in order to request information about a metering
channel:

0“6xx*
The VRC2000 will respond with the phrase set up for the metering channel,

followed by the phrase set up for the actual current reading of the metering
channel.

Step 5 — Sign Off
Sign df from the VRC2000 by entering the following code:

0“999”

The VRC2000 will respond:

* Goop-BYE

Then the unit will automatically hang up the telephone line.
HANG-UP NOTE:
The VRC2000 will also automatically hang up if no codeseateed for a
period of five minutes (if the inactivity timer is enabled).

Single/Multiple Responses From Status/Metering Channels

Either single or multiple responses can be requested from status and
metering channels.

Single Response

A single response is requested by entering “*” after the status or metering-
channel code. This instructs the VRC2000 to send only a single response to
your request, which will @accurate as of the exact time the “*” was

enteed.

Multiple Response
A multiple response is requested by entering “#” after the status or metering-
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Operation channel code. This instructs the VRC2000 to give six consecutive responses
Continued = (at eight-second intervals), for the metering or status channel. Each
response will baccurate as of the time of thesponse Multiple responses
allow changes in status or metering-channel inputs to be tracked over a short
period of 40 seconds.

To stop a multiple response before it completes all five responses, enter the
same access code again for the particular status or metering channel,
followed by “*".

Issuing Commands

To issue commands to a command channel (as well as request readings from
the status and/or metering channels), follow these steps:

Step 1 — Call the VRC2000
Dial the VRC200Gs telephone numie

The VRC2000 will answer after the programmed number of rings, and state
the system-identifier phrase as programmed.

Step 2 — Enter Access Code
Enter the five-digit user access code programmed into the VRC2000.

ACCESS CODE NOTE:
The VRC2000 will allow you to enter the code only once. If a mistake is made,
the VRC2000 will automatically hang up.

The VRC2000 will immediately report whether or not any alarms are
pending. If alarms are pending, the unit will say

¢ ALARMS PENDING
If there are no alarms, it will say
* No ALARMS PENDING

OPERATOR ACCESS CODE NOTE:
The operator access code will not allow commands to be manually issued.

Step 3 — Request Status Reading
Enter the following code in order to request a reading from a status channel:

g“7xx*

X X NOTE:
Substitute the apppriate code for th& x that coresponds with the channel
number to be accessed (i.e. 01 is channél is channelll).

The VRC2000 will respond with the phrase set up for the status channel,
followed by the phrase set up for the actual current state of the status
channel.

Step 4 — Request Meter Reading
Enter the following code in order to request information about a metering
channel:
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O“6x x*

The VRC2000 will respond with the phrase set up for the metering channel,
followed by the phrase set up for the actual current reading of the metering
channel.

Step 5 — Access Command Channel
Access the command channel by entering the following code:

0“2 xx”

The VRC2000 will respond with the programmed identifying the command
channel.

Step 6 — Energize Switch (A or B)
Enter the following code to ergize switch A:

g«

The VRC2000 will respond with the programmed phrase identifying switch
A, and enggize the selected command chafsslvitch A.

OR
Enter the following code to ergize switch B:
O “#”

The VRC2000 will respond with the programmed phrase identifying switch
B, and enmize the selected command chafmnslvitch B.

Each switch is activated immediately after entering “*” or “#". Either symbol
can be enered several times in a row (if desired).

Multiple A/B Switch ExampleEntering the following sequence
O“201*#*#"

would first activate command channé$ A switch, then the B switch, then
the A switch again, then the B switch again.

Using the default command channel feature, a command-channel switch can
be immediately activated after requesting a reading from any status or
metering channel.

Default Command Channel Examplbnmediately after the VRC2000 has
reported the current reading for a particular status or metering channel, enter
a “*" to activate the command chantseA switch programmed as the default
command channel; enter a “#” to activate the command cHarBelwitch
programmed as the default command channel for that specific status/
metering channel.

Say command channel 10 was set up to control perimeter lights at a remote
site, and status channel 8 was programmed to monitor the status of those
lights. If command channel 10 was also programmed as the manual
command assignment for status channel 8, an additional “*” can be entered
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Operation to activate command channel’ 4@ switch (or an additional “#” can be
Continued = entered to activate command channéb I switch) after accessing status

channel 8 with the “7 0 8 *".

Step 7 — Sign Off
Sign df from the VRC2000 by entering the following code:

0“999”
The VRC2000 will respond:
* Goop-BYE
Then the unit will automatically hang up the telephone line.
HANG-UP NOTE:
The VRC2000 will also automatically hang up if no codeseateed for a
period of five minutes (if the inactivity timer is enabled).
Remembering VRC2000 Codes
The codes for status, metering, and command channels correspond to the

letters that are etched into the number keys of a standard DTMF telephone
(Figure 23, left).

Thus,command corresponds with Retering corresponds with 6, agthtus

Figure 23. DTMF keypad corresponds with 7.

Alarms

The VRC2000 saves the most recent 32 alarms and reports them to you.
Alarms can be cleared at any time and, of course, commands can be issued
to the VRC2000 to correct the condition which caused the alarm. There are
four types of alarms: unauthorized access, status channel, metering channel
and metering-system failure.

Unauthorized Access

An alarm condition will be activated by three attempted unauthorized
accesses. In other words, if anyone attempts to enter an incorrect access
code three time in awg the VRC2000 will report that an anauthorized
person is attempting to gain access to the site. If such an alarm occurs,
Gentner Communications recommends changing access codes as a safety
measure.

Status Channel
Each status channel can be programmed to cause an alarm condition when it
changes its state.

Metering Channel
Each metering channel can trigger an alarm from any one of four tolerance
limits.

Metering-System Failue
A metering-system failure alarm will be generated if any status or metering-
channel input is overloaded.
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Muting Outbound Telephone Numbers
The VRC2000 can be prevented from calling outbound telephone numbers
for a period of one hour by entering the following code:

g“030*
The VRC2000 will respond:
* PLEASE ENTER SysTEM AccessCobE

Now enter the correct seven-digit system access code. After the correct
system access code is entered, the VRC2000 will respond:

¢ ALARM REPCRTING DISABLED

This disables alarm reporting for one hothis is useful when
reprogramming the unit, or making changes to connected site equipment.

Sample Scenario

Maintenance needs to be performed on the trangmittatural, the best

time for the transmitter to be down is around 2 a.m. Just shutting down the
transmitter will generate alarms, calling a supervisor at 2 a.m. or calling the
station engineer who is performing the maintenance (and glkeavsthe
transmitter is down). Thus, the station engineer could shut down the
transmitter for a one-hour period to perform the maintenance and, with the
alarms disabled, the system would not call the outbound telephone numbers
to report them. If maintenance is finished prior to the one-hour period, the
alarm reporting can be enabled manually (below).

To enable alarm reporting before the end of the one-hour period, enter
O“030#
The VRC2000 will respond:
* ALARM REPCRTING ENABLED
To determine what alarms are present, enter the following code:
0“000”
If no alarms are present, the VRC2000 will respond:
* No ALARMS PENDING
If alarmsare present, the VRC2000 will list causes of the alarm conditions,
beginning with the oldest alarm stored in the system. After each alarm is
reported, they can either be cleared or the alarm-reporting routine can be
immediately exited.

ALARM NOTE:

Clearing an alarm does not mean that the condition that caused the alarm has

been corected.

To exit the alarm reporting routine, enter “*”.
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Operation Once the cause of an alarm is determined, the problem can be corrected by
Continued = issuing commands to the appropriate command channels.

To clear all alarms stored in the VRC2000 by entering
0o“010”

This clears all alarms. Be careful with this command, since alearmot
be recalled once they have been cleared.

If a “*” is entered during alarm reporting, the VRC2000 will stop reporting
alarms, return to normal operation and wait for a command.

Status-Channel Alarms

Status-channel alarms are generated when the sample changes its state (i.e. a
status channel sample goes low or high). For example, if an alarm is
generated and cleared, a new alarnh mgt be generated until the status

channel goes high and then goes low again, even though the status’shannel
sample remains in the low condition. The alarm is generated by the

transition between the high and low states.

Metering-Channel Alarms
Metering-channel alarms are generated the same way as status-channel
alarms. The first high limit for a metering channel could be set to generate
an alarm. If an alarm is generated and cleared, a new alarmoiie
generated until the metering-channels sample returns to the metering
channéls nominal range and then rises to above the first high limit. Once
again, the alarm is generated bg tlansition over the tolerance limit.
Checking Current Date and Time
To check the VRC2006 real-time clock, enter
D HO 6 0!!
The unit will respond with the current date and time.
Using Sequence Output Programs
To use the first sequence-output program, enter the following code:
O“501#”
Your VRC2000 will respond:
* SEQUENCEONE ENABLED
The VRC2000 will continue with all information configured into the

sequence-output program. There are four sequence-output programs
available on the VRC2000To access them, use the code$able 14(next

page, top).
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Table 14. Sequence Output Access Codes

To Access Sequence

You Enter Output Program
O“501# Sequenel
O“502# Sequene2
0“5 03#" Sequene 3
O0“504# Sequene4

Any sequence-output program can be halteghg tine while the VRC2000
provides the programmed information by entermy DTMF digit.

Using the Sound Sensor
The VRC2000 unit contains a small condenser microphone built into its
front panel. This microphone can be activated, at any time, to listen to any
sounds being generated in the vicinity of the VRC2000. This is handy to
check for proper operation of cooling fans or other noisy equipment, or even
listening for other peopls voices in the area of your VRC2000 (in the case
of a security alarm).
To activate the sound semsenter
o“050#"

This will activate the sound sensor for 30 seconds.

To deactivate the sound sensor at any time prior to the end of the 30 seconds,
enter

0“050*
Turning the Data Interface ON/OFF

If your VRC2000 is equipped with the Data Interface, it can be activated/
deactivated while you are in operator or user mode.

To turn the Data Interface ON, enter
o“020#"
The VRC2000 will emit a high-pitched electronic (modem) tone. This is the
sound of the electronic data format that the Data Interface uses to transmit
information about the VRC2000 to the PC equipped with a modem.
“0 2 0 #” CODE NOTE:
Do notuse the “0 2 0 #” code if your VRC2000 is not equipped with the Data
Interface.
To turn the Data Interface Gfenter
0“020*
The high-pitched electronic tone will stop, and the VRC2000 will say

* VOICE SELECTED
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Operation
Continued =

DATA INTERFACE DEACTIVATION NOTE:

It is not always possible to turn the Data Interface OFF with the “0 2 0 *” code.
The noise eated by the Data Interface will sometimesvent the unitrbm
properly decoding the command. Howetbe Data Interface will automatically
turn itself OFF after 45 seconds if it has not established a modem connection.

Refer to the Data Interface Installation and Operations Manual, Setup
VRC2000 Installation and Operations Manual, and/or \MRi@-Installation
and Operations Manual for information on how to install and use the Data
Interface.

Auto-Logging

If your VRC2000 is equipped with the Data Interface, the system can be
configured to automatically dial an outbound telephone number (or key on a
two-way radio systefs PTT switch), turn on the Data Interface, and

transmit all metering and status-channel readings to a PC running Setup
VRC2000 software in terminal mode or VREin software. The system can
be programmed to auto-log at regular intervals. These intervals can be as
short as 15 minutes, or as longlashours and 59 minutes.

Refer to the Data Interface Installation and Operations Manual, Setup
VRC2000 Installation and Operations Manual, and/or \MRi@-Installation
and Operations Manual for more information about auto-logging.

Auto-logging ca only be enabled/disabled in the set-up mode.

DATA INTERFACE NOTE:
A Data Interfacemustbe installed in the VRC2000 to use auto-logging.

Technical or Setup Assistance
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Maintenance and The VRC2000 is a highly specialized device. Repair and maintenance should
Service = always be done by fully qualified service technicians.
CIRCUIT NOTE:

The VRC2000 contains CMOS integratectuits. Any internal service should
only be attempted ine a stati;ek envionment.

General Treatment

The VRC2000 is designed to operate in conditions typical of transmitter/
remote sites. The unit should be kept clean and dry to prevent damage. When
transporting the VRC2000, Gentner Communications recommends using a
static-free case or bag.

Troubleshooting

This section provides details in locating minor problems with a VRC2000.
The following measurements can help diagnose problems. Please read the
warranty in Sectioffwo of this manual before attempting to field service a
VRC2000.

« Power Supply
Typical Readings

J7 Pin 1 = 10Vdc Digital Regulato Input
J7 Pin 3 = 20Vvdc Positive Analog Regulator Input
J7 Pin 4 = -20Vdc Negative Analog Regulate Input

U23 Pin 40 = 4.8-5.2Vdc  Digital Supply
U32 Pin 1 =11.7-12.3Vdc  Positive Analog Supply
U46 Pin 4 = 11.7—12.3Vdc Negative Analog Supply

Battery OFF position = 3.6\MiRAM, Clock Backup

Repair Rocedue (If Necessary)

Power-supply problems are typically incorrectly determined to be faulty
regulators. The actual cause of most power-supply problem is a bad
integrated circuit, which causes the regulator(s) to dissipate an abnormal
amount of powe or even shut down.

The digital supply-to-circuit ground continuity is from 200-300 Ohms.
A readings lower than 200 Ohms (with the power OFF), indicates an
integrated-circuit failure.

Metering-System Faihe Alarms. Metering-system failure system
alarms can be generated by dirty AC poweerify that the AC ripple on
the analog supplies is less than 30mV if the VRC2000 reports these
alarms.

e Processor Peset
Typical Readings
U23 Pin 1 = 5Vdc

Repair Rocedue (If Necessary)
Check the reset circujtr The VRC2000 automatically holds its
processor in reset if the AC line input drops beloWa2RMS.
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Maintenance/Service
Continued ==

nz g

4 Wire | 37 C34 R47

* Processor Constantly Interrupted

Typical Readings
U23 Pin 2 Constantly clocked.

Repair Rocedue (If Necessary)

Interrupt problems occur only when the VRC2000 hardware is damaged.
A good place to check for this damage is the microprocessor address/
data bus. The resistance between each of U23 pins 21-28 and ground
should be 10kOhms. If any of these pins measuféreitly, it

indicates that a port on the bus has broken down. Contact Gentner
Communications technical support.

» Poor or No DTMF Decoding

Typical Readings
U55 Pin 3 = 3.576-3.583MHz Clock
U16 Pin 8 < 1.5V peak-to-peak when receiving DTMF tones.

Repair Rocedue (If Necessary)

Since DTMF receive levels vary from area to area, it may be necessary to
adjust the gain in the DTMF receive amplifi€he circuit in Figure 24
(below) depicts the receive amplifie

T1
SPT-183

8 3
Telephone
5
R73 c76 1 4 e
330 l JluF
12 6

Refer to Text
eler o ex 1K
iv4
U16B
LF347N ¢35

R49 R45 C36 5 .022uF
AUDIO IN E 2.2ul 10K 10K 6.8K .1uF v + —
| L
it
R48 9
Audio Output Sht.2 10K 8 -z 27K 330

to DTMF Decoder 6
and Modem

Figure 24. Receive amplifier schematic

+
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LF347N
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‘ 5
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U16D
LF347N

‘ FET3
R46 || vosioL
13K I i

Refer to Text

The analog input of the SSI202 DTMF decoder has a 40dB window of
acceptable DTMF level. As shipped from the fagttiat window is
centered at -20dBm, setting the maximum acceptable, nominal input
level 0dBm, and the minimum -40dBm. This nominal level (-20dBm) is
typically 1.5V p-p at pin 8 of U16C. If a VRC2000 has a DTMF level
greater than this at U16Coutput, then either of the following simple
changes can be made to adjust the receive windo

Suggestion 1: Connect the junction of R86 and FET8ain to ground
by shorting across FET8drain and source leads.

Suggestion 2: Increase the value of R49.

If R49 is changed to 20kOhms, 6dB of attenuation is obtained. It may be
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Component Values

Disc Caps.
Rated > 100V
L Ca Cb
AM |22uH 0.0022uF 1,000pF
FM [390-500uH | 220pF 100pF

Figure 25. RFlIfilter.

necessary to raise R49 to 100kOhms if DTMF receive levels approach
2V peak-to-peak. If a VRC2000 has a low DTMF receive level, the
voltage gain of U16B can be increased by decreasing the value of R49.

* RFI Interfe rence (Poor DTMF Decoding No Auto-Answer)

Typical Reading/Finding

U42 Pin 5 Pulses low during ring.

Ringing voltage must be 30-120VRMS, 15-80Hz RFI audio on phone
line.

Repair Rocedue (If Necessary)

RFI problems are cured with any or a combination of the following
methods:

Suggestion |: Correct site grounding problems.

Suggestion 2: Update the phone compsaisyge protection.
Suggestion 3: Build a filte

Suggestion 4: Buy a filte

The VRC2000 should be grounded using common RF-protection
practices Avoid wiring that creates ground loops (twdfelient paths to
station ground).

AM RFI is often generated by centrdfioe carbon-shunt sge
protections installed from tip and ring to ground. Update this protection

to gas tubes.

AM and FM RFI can be trapped using a filtd-igure 25below)
illustrates suggested RFI filters.

Tip O
_LCa _T_Cb L Ca

Telephone Line ! ‘ To VRC2000
Ring O

The telephone company can provide filters. VRC28@fstalled at AM
sites have performed well withT&T's Z10O0A filte.

* Metering System Failue Alarms

Typical Readings
JI Pins 1-16 less than 10Vdc
Analog Regulator AC ripple less than 30mV peak to peak.

Repair Rocedue (If Necessary)

The VRC2000 can only monitor DC potentials up to 10Vdc or 10mA.
The VRC2000 will report metering-system failure alarms if an
instantaneous reading is taken above these limits.

Poor power rectification can only be cleaned up by AC line conditioning.
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Maintenance/Service » Condenser Poblems

Continued = The VRC2000s built-in condenser microphone is very sensitive. If the
VRC2000 is to operate in a noisy environment, a gain adjustment in the
condenser-microphone circuit may be necgssar
Attenuation of 24dB in the microphdseoutput can be obtained by
opening R35 to make U15C a voltage follow&urther changes in the
microphone level can be made by varying R31 and R30 in the next stage
of amplification, UI5B. VRC2000 users may opt to connect other audio
sources to this input.

The circuit presented in Figure 26elow) depicts the amplifier used to
boost the microphones level.
Ccr7 R74 CR5 CR6
100uF 604 U15D R34 IN5230 IN5230
a2z, N.P. 1 LF347N sok 47V 4TV
4 Wire ; i i l Y
AUDIO OUT
ﬁ RS Ro4 0068uF 13 » Ra9
Audio From 18K ROOK 12|,
Digitalker R32 R33 5
R27 10K 10K €26 UL6A 1
Audio From 91K T.0033uF  LF347N 3 R4S
DIMF Encoder 5% 2670 1
R26 VA SPT-183

91K LF347N

Audio From

_AMA—1
Modem U15C
Ro8 LF347N
12K ce4
1uF Telephone
FET1 f f Line
+ 4
VNOBIOL | gy R11
Local — 1=K
Mic On
\ 4.7K 6
I R37 \
. 470 +5V
+ é,iw
To I
Condensor A }2 * {f
Mic | + C29 Refer to Text
3 = @30 1uF

R38
i4,7K

Figure 26. Microphone amplifier schematic
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Frequently Asked
Questions =

Question
Is there any way to speed up VRC2000 setup?

Answer
Yes. VRC2000 setup can be sped up in several ways:

» Use VRCWin Software \Windows®)

» Use Setup VRC2000 Software (DOS)

* Use the “9 3 0'Voice Of instruction

» Use a speed dialer

» Force an [ERROR] after desired set-up feature has been updated

» Tape record the required set-up DTMF tones required, then play them
back to the unit.

Question
Can | enter set-up mode from the remote site or take readings from local mode?

Answer

Yes. The DTMF tones “9 2 0” toggle the VRC2000 from local set-up mode to
local-user mode for taking readings. The DTMF tones “9 1 0” toggle the unit
from remote-user mode to remote set-up mode.

Question
What do | do if | faget the system-access code or accidentally change it?

Answer

Theonly way to restore control is to emall VRC2000 programming by
removing the Bey jumper from the internal-lithium batierthen
reprogramming your unit. Be sure to remove AC power from the unit, and
disconnect all metering and status-channel inputs before reconnecting the
internal-lithium battey.

Question
Why does my VRC2000 issue metering-system failure alarms?

Answer

Typically, this is caused by metering inputs with instantaneous voltages
greater than 10Vdc or severe fluctuations in the AC line supplying the unit.
Howeve, damaged or faulty metering-circuit components can cause these
alarms.

Question
Why does my VRC2000 continually report alarms on a single metering channel?

Answer

This typically indicates that the tolerance limits for that metering channel are
improperly set (too tight).

Question
My VRC2000 doest save the set-up features | program when the unit loses
powe. Whats happening?

Answer

Either the Beg jumper on the internal-lithium battery is in the OFF position,
the battery has disctged all of its powe or the battery has been damaged.
The internal-lithium battery has a life expectancy of four years.
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Frequent Questions
Continued =

Question
My VRC2000 wont automatically answer a ringing line. What can | do?

Answer
Try the following

* Set up the ring count for one ring.
« Verify that the circuit in use has a Class B ringer equivglenc
* RFI filter the telephone line.

Question
My VRC2000 wont respond to DTMF commands. What can | do?

Answer
Verify that this is true with a variety of telephone instruments, and from
different telephone lines, then use the following list for suggestions.

* DTMF receive levels are distorted when issued after line connection on
some telephone exchangelypically, lowering the VRC2008 receive
window cures this problem.

* Your telephone line in use may have RFI problems. Use a REl filte

Question
How do | figure an accurate calibration constant if my operating level is 5,200V
and my sample voltage is 4.5vVdc?

Answer
Set up the metering channel in use with a units identifier of KILQ V&)
then the calibration constant would be (5.2)/(4.5), which is 1.155.

Think of calibration constant in this manner:
“What number must | multiply my sample by to equal my actual
representation?”

Question
How long should | keep a status channel input low to assure VRC2000 detection?

Answer
At least one second.

Question
| need to monitor status conditions with a logic high greater thah BvBat can
| do?

Answer
Use a series diode to make the highs float which still allows the lows to
conduct current and pull the status channel lo

Question
What benefits does the Data Interface accessory provide?

Answer

The Data Interface can provide real-time readouts of all VRC2000 inputs for
display on a PC running Setup VRC2000 software (DOS) or VRRC-

software YWindows®). It also allows users to program time-based automatic
logs for hard-copy sotrage or digital storage on your PC.
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Question
What is the cost of the Setup VRC2000 software?

Answer

It's freefor download from the Gentn&veb Site. Connect to

http:\\ww w.gentne.com, click the TECHNICAL SUPP@T button, access

the SITE CONTROL page, then select Setup VRC2000 software download.
This DOS-based software accelerates and simplifies VRC2000 setup for both
the novice and advanced usk also makes set-up changes extremely

efficient.

Question
Is VRC-Win software worth the money?

Answer

Yes! All from within the point-and-clickVindows® environment, VRQYin
software accelerates and simplifies VRC2000 setup with the power of graphic
user interface, making set-up changes extrenféilyient, and online

monitoring intuitive. Contact your dealer for cost.

Question
What do | do if my VRC2000 requires factory service?

Answer

Gentner Communications must issueeturn authorization (RA) numbéo

the user before shipment of a unit is accepfBalobtain a RA numbecall
Gentner CommunicatioriBechnical Support at one of the numbers listed at
the bottom of the page. Gentner Communications maintains a stock of
VRC2000 loaner units that are routinely provided to customers who need a
remote control while their unit is away for repai

NON-WARRANTY RBPAIR NOTE:

VRC2000 non-warrantgepairs can be costl Protect your unitfom electrical
suges caused by lightning and other high-voltage transients. Always use
telephone/AC gge potectors. Double check the usitlectrical specifications
befae making any input or output connections.
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Specifications =

VRC2000

Dimensions

19"/48.3cmW x 1.75"/4.45cmH x 10"/25.4cmD

Weight

11 Ibs/4.98 kg (dry)

Connectors
LINE:

SET:

COMMAND 1-8:

COMMAND 9-16

METERING:

STATUS:

AUDIO IN/OUT:

Power Requirements

16 Ibs/7.2% kg (shipping)

RJL1C modular phone jack; automatic answering ring
voltage 30-120 VRMS, 15-68Hz; ring duration of 178
milliseconds minimum, with interval of 500
milliseconds to 10 seconds

RJL1C modular phone jack

DB37; 32 outputs, configured in 16 channels of two
commands each; open collector outputs rated at 48Vdc,
sinking current 250mA,; can be set up to function as
latching or momentary

DB37; 32 outputs, configured in 16 channels of two
commands each; open collector outputs rated at 48Vdc,
sinking current 250mA,; can be set up to function as
latching or momentary

DB37; 16 metering channels with resolution of one in
1,024, with four-digit accuracy of +/- 0.5%; +/- 0.25V
minimum for full scale, +/- 1V minimum
recommended; -5-5V or 0 to 10Vdc maximum
(selectable); maximum voltage allowed: -5-10Vdc;
maximum current allowed: -5-10mA

DB37; 16 TTL-compatible status shannels with range
of 0—0.8Vdc recognized as Logic 0 (closed); range of 2—
5Vdc recognized as Logic | (open); maximum voltage
allowed: 0.2-5.2Vvdc.

Standard BNC connectors

17ac or 23%¥ac (manual switching required); 50-60Hz; 15W nominal

Operating Temperature

-20-70° C

Specifications are subject to change without notice.

= Gentner Telephone: 800.945.7730 (USA) or 80

Technical or Setup Assistance
1.975.7200 (worldwide) « Worldwide Web @ http://ww w.gentne r.com



VRC2000 Installation and Operations Manual Page 91

Firmware
License =

The VRC2000 is a microprocessor-based system. All firmware for the unit was developed by Gentner Communications
Corporation. Your new VRC2000 was shipped in a sealed static-protective bag with a label referring you to the
conditions outlined in the firmware license agreement (below). When this seal is broken, the terms and conditions of
this agreement becomé&extive.

Gentner Firmware License Ageement

Gentner Communications Corporation (hereinafter referred to as Gentner) is the sole owner of the VRC2000 firmware.
The VRC2000 firmware is defined as all software stored in the memory device supplied with this license. Gentner
grants to the purchaser and/or the end-user of the VRC&1168 Remote Control a nonexclusive license to use the
firmware under the following terms and conditions:

THIS FIRM WARE IS
A. For use on only the VRC2000 which has been purchased and properly registered by serial number with Gentne

B. Not to be copied or duplicated in anyywvand not to be transferred or delivered to any other person or entity without
the written consent of Gentne

C. Protected by all applicable copyright and patent laws. The copyrights and patents assigned to Gentner for the
VRC2000 remain the sole property of Gemtne

This license does not assign or transfer ownership of the firmware. Included in this license is all information contained
in the instructional manuals, schematic diagrams and related materials.

This license shall remain irffect for the life of your VRC2000You may terminate the license by returning the
VRC2000 to Gentner in its original containseal intact. This license is automatically terminated if you violate any of
the terms and conditions of this license. Upon such termination, the VRC2000 must be returned to Gentne

Cancellation or termination of this license agreement shall not result in the return or refund of funds if the seal on the
original container has been broken or is not fully intact.

This license agreement is granted solely to the original purchaser of the VRC2000. If the VRC2000, and thus the
firmware and this license, is to be passed to another person or entity inyarfievariginal purchaser must advise

Gentner in writing of this transfeThe new holder of the VRC2000 must acknowledge in writing acceptance of the

terms and conditions of this license. The license shall be deemed terminated if such written acceptance is not presented
to Gentne
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Warranty =

Gentner Communications Corporation (Manufacturer) warrants that this product is free of defects in both materials and
workmanship. Should any part of this equipment be defective, the Manufacturer agrees, at its option, to:

A. Repair or replace any defective part free ofrgbgdexcept transportation alyas) for a period of one
year from the date of the original purchase, provided the owner returns the equipment to the Manufacturer at the
address set forth belo No chage will be made for parts of labor during this period;

B. Furnish replacement for any defective parts in the equipment for a period of one year from the date of original
purchase. Replacement parts shall be furnished withougeshexcept labor and transportation.

This Warranty excludes assembled products not manufactured by the Manufacturer whether or not they are
incorporated in a Manufacturer product or sold under a Manufacturer part or moder.numbe

THIS WARRANTY IS VOID IF:

A. The equipment has been damaged by negligence, accident, act of God, or mishandling, or has not been operated in
accordance with the procedures described in the operating and technical instructions; o

B. The equipment has been altered or repaired by other than the Manufacturer or an authorized service representative
of the Manufacturer;

C. Adaptations or accessories other than those manufactured or provided by the Manufacturer have been made or
attached to the equipment which, in the determination of the Manufacha#l have fiected the performance, safety
or reliability of the equipment;rp

D. The equipments original serial number has been modified or removed.

NO OTHERWARRANTY, EXPRESS OR IMPLIED, INCLUDINGNARRANTY OF MERCHANTABILITY OR

FITNESS FOR ANYPARTICULAR USE, APPLIESTO THE EQUIPMEN, nor is any person or company authorized
to assume any warranty for the Manufacturer or any other liability in connection with the sale of the Manufacturer's
products.

Manufacturer does not assume any responsibility for consequential damages, expenses, or loss of revenug or propert
inconvenience, or interruption in operation experienced by the customer due to a malfunction in the purchased
equipment. No warranty service performed on any product shall extend the applicable warranty period.

In case of unsatisfactory operation, the purchaser shall promptly notify the Manufacturer at the address set forth below
in writing, giving full particulars as to the defects or unsatisfactory operation. Upon receipt of such notice, the
Manufacturer will give instructions respecting the shipment of the equipment, or such other matters as it elects to
honor this warranty as above provided. This warranty does not cover damage to the equipment during shipping and the
Manufacturer assumes no responsibility for such damage. All shipping costs shall be paid by the.custome

This warranty extends only to the original purchaser and is not assignable or transferable.

Gentner Communications Corporation, 1825 Reseah Way, Salt Lake City, Utah 84119

FCC Part 15
Compliance =

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to Part 15 of
the FCC rules. These limits are designed to provide reasonable protection against harmful interference when the
equipment is operated in a commercial environment. This equipment generates, uses, and can radiate radio frequency
enggy and, if not installed and used in accordance with the instruction manual, may cause harmful interference to
radio communications. Operation of this equipment in a residential area is likely to cause harmful interference, in
which case the user will be required to correct the interference at his/her own expense.

Charges or modications notexpresslyapproved by Gentner Communications Corporation cadd the uses
authority to operate the equipment.
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FCC Part 68
Compliance =

FCC Registration Number: FBISFU-71578-MD-T
The Ringer Equivalence Number (REN) is 1.1B

A label containing, among other information, the FCC registration number and Ringer Equivalence Number (REN) for
this equipment is prominently posted on the top plate, near the rear of the equipment. If requested, this information
must be provided to your telephone compan

USOC Jacks: This device useslR3 and RJ21X terminal jacks.

The REN is used to determine the quantity of devices which may be connected to the telephone line. Excessive RENs
on the telephone line may result in the devices not ringing in response to an incoming call. In most, but not all areas,
the sum of the RENs should not exceed five T6)be certain of the number of devices that may be connected to the

line, as determined by the total RENs, contact the telephone company to obtain the maximum RENSs for the calling
area.

If this equipment causes harm to the telephone network, the telephone company will notify you in advance that
temporary discontinuance of service may be required. If advance notice is not practical, the telephone company will
notify the customer as soon as possible. Also, you will be advised of your right to file a complaint with the FCC if you
believe it is necessar

The telephone company may make changes in its facilities, equipment, operations, or procedures tlffetctoléd a
operation of the equipment. If this happens, the telephone company will provide advance notice for you to make the
necessary modifications in order to maintain uninterrupted service.

If you experience problems with this equipment, contact Gentner Communications Corporation, 1825 Résearch
Salt Lake Ciy, Utah 8419, or by phone at (801) 975-7200 for repair and warranty information. If the trouble is
causing harm to the telephone network, the telephone company may request you remove the equipment from the
network until the problem is resolved.

No user serviceable parts are contained in this product. If damage or malfunction occurs, contact Gentner
Communications for instructions on its repair or return.

This equipment cannot be used on telephone company provided coin service. Connection to Party Line Service is
subject to state tdfs.

U.S. Patent
Information =

The technology used in the VRC2000 is protected by U.S. Patent No. 4,872,195.

— G t Technical or Setup Assistance
- en ner Telephone: 800.945.7730 (USA) or 801.975.7200 (worldwide) » Worldwide Web @ http://ww w.gentner.com



Page 94 VRC2000 Installation and Operations Manual

Appendix A:
Glossary =

Throughout this manual, you may notice some unfamiliar terms, or terms that may not necessarily apply to your
application or indusyt For purposes of simplification, broadcast industry terms will be used throughout this document.
Some of these terms, and their counterpart meaning in other industries, appgar belo

AC Current Sensor

Access Codes

Accessories

Alarm

Alarm Delay

Auto-logging

Automatic Commands

Battery

Calibration Constant

Channel ldentifiers

Clock

Command Channels

Accessory allowing accurate measurement of current samples from AC. pdee
Appendix C: Accessorig®age 100).

The VRC2000 provides three security levels. Enter the correct access code to use
the VRC2000 system in any of the three security levels.

Gentner Communications provides both hardware and software accessories to meet
VRC2000 needs. See Appendix C: Accessqifege 100).

The VRC2000 uses alarms to trigger certain actions. What triggers alarms and
what happens when an alarm is triggered is determined by user programming. The
VRC2000 stores the most recent 32 alarms in memory until they are cleared.

There is a user-programmable time delay before an alarm is registered on a
metering or status channel. The delay can be set anywhere from 1-99 seconds.

If your VRC2000 is equipped with a Data Interface, the system can be configured to
automatically dial an outbound telephone number (or key on a two-way radio
system), turn on the Data Interface, and transmit all mereting and status channel
readings to a PC running Setup VRC2000 software (DOS) in terminal mode or
VRC-Win software (Windows®).

Up to 64 time-of-day functions can be programmed into the VRC2000. These
automatic commands are based on a 24-hour clock, and can be used to
automatically activate any of the command channelss 32 switches.

The Internal Lithium battery provides power to back up the system RAM and real-
time clock. The battery is not connected at the fgcand must be be properly
connected with a Bg jumper for operation.

Calibration constants are one of the parameters associated with metering channels.
The calibration constant is used to obtain actual voltage or current readings based
on a sample. For example, with a voltage sample of 5V (which represents an actual
value of 5,000V), propgram the calibration constant of 1,000. Another option is to
program a calibration constant of one, and use a unit identifier of KILOT$O

Two words can be programmed into the VRC2000 to identify merering and/or
status channels. Default is two five-millisecond silences.

The VRC2000 has a real-time clock and calendar which is used to tage all
VRC2000 alarms. This clock must be set accurat€he clock can also be set to
automatically accommodate daylight-savings time.

The VRC2000 has 16 command channels which can be used to turn equipment on/
off, raise/lower power or voltage settings, or anything else that can be controlled
through open collector outputs.

Command Channel Switche Each command channel has two switch outputs (A and B). The switch outputs are

Command Relay Unit

open collectors that can be programmed to be either momentary or latching.

Accessory allowing open collectors for all command-channel outputs. See
Appendix C: Accessorig®age 100).
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Current Samples

Data Interface

To change the metering-channel inputs to read current (rather than voltage),
properly place a Bg shorting jumper across the desired metering chandeél-
row post.

This accessory includes a 2,400bps internal modem plus a RS232 serial COM port.
See Appendix C: AccessoriéRage 100).

Default Command Channes Any command channel can be tied to any metering channel. This allows

Dial-Tone Wait

Disarm Functions
DTMF

FCC Registration Number

First Low Limit

First High Limit

Four-Wire Connections

Inactivity Timer

Indirect Meter Readings

Internal Lithium Battery

Latching

LED

Linear Metering Readings

Local User Mode

commands to be issued immediately after requesting information about a metering
channel.

Some older telephone systems or systems with poor quality lines do not have
reliable prevision dial tone. In such cases, the VRC2000 can be programmed to
wait six seconds before beginning to dial an outbound telephone numbe

See Mute Functions.
Dual-tone multi-frequency (touch-tones BY&T) for dialing on the phone system.

The VRC2000 us registrered with the FCC, and is governed by FCC Rules and
Regulations Part 68 regarding devices to be connected to the switched telephone
network. The FCC registration number and ringer equivalency numbers appear on
a printed label attached to the VRC2000 chassis.

The first low limit is the low value closest to the nominal value set for each
metering channelSee alsdlolerance Limits.

The first high limit is the high value closest to the nominal value set for each
metering channelSee alsdlolerance Limits.

Using a four-wire connection, all VRC2000 functions can be accessed with a
dedicated line. The DTMF tones required for VRC2000 operation will be sent over
this hard-wired circuit via two BNC connectors on the back panel.

When the inactivity timer is active, the VRC2000 must receive at least one valid
DTMF command every five minutes or it will automatically exit set-up/user/
operator mode. If the inactivity timer is inactive, the unit will exit set-up/
operator mode after one hour if it has received no DTMF commands; user mode
will only be exited when the line is properly hung up or the user has properly
signed df.

A metering channel defined as an indirect output multiplies the readings of the two
previous consecutive metering channels togethadirect inputs are used
primarily to calculate power readings.

See Battey.
A control signal (in this case, a command-channel output) that remains in a fixed
state until you release it. This is opposed to a momentary control which is a pulsed

signal.

Light Emiting Diode. A semiconductor diode used in an electronic display that
emits a light when subjected to an applied voltage.

A metering channel defined as a linear input multiplies the sample voltage by a
mathematical constantSee also Calibration Constant.

Local modes are used when you are on-site with your VRC2000. User modes allow
readings to be taken from metering/status channels, and commands to be issued via
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Appendix A:

Continued

Message-Only Function

Metering Channel

Momentary

Multiple-Response Repors

Mute Functions

Operator Access Code

command-channel outputs.

The message-only function will allow the VRC2000 to call a number and only leave
a message to return the call.

The VRC2000 has 16 analog inputs called metering channels. What the VRC2000
says when reporting metering-channel readings is user programmable.

A control signal (in this case, a command-channel output) that pulses at a
programmed rate. The number to be programmed represents the number of one-
eighth seconds to activate a momentary switch. This is opposed to a momentary
control which is a fixed signal.

The VRC2000 can be programmed to provide six consecutive responses, each at
eight-second intervals, for metering and status channels. Each response is accurate
as of the the time of the responsgee also Single-Response Reports.

A mute function will disable all alarms and automatic commands associated with
any status or metering channel.

This code allows metering and status-channel readings to be taken. Commands
cannot be issued and alarms cannot be cleared.

Outbound Telephone Numbe The VRC2000 can be programmed to automatically call certain telephone numbers

Output Configurations

Pinouts

Power Meter Readings

Precision DialTone
PTT

Push-To-Talk Outputs

Radio-Mode Operation

Real-Time Clock
Reports

Ring Count

Ringer Equivalency

to report alarm conditions.

For each outbound telephone numiyeu can select whether it will report an alarm
using the VRC2008 electronic voice or using the modem section of the Data
Interface. Whether a telephone line or two-way radio is used to transmit this
information can also be selected.

Configuration of signal-carrying lines on a connecto

Metering channels defined as power samples mathematically square the input to the
metering channel, then multiply the result by the Calibration Constant. See also
Calibration Constant.

See DialToneWait.

See Pusfo-Talk Outputs.

A PTT output appears on pin 19 of both of the VRC28@ack-panel command-
channel output connectors. These outputs are pulled low whenever the VRC2000
has data in its voice bier, indicating that it has alarms to report.

A two-way radio can be connected to a VRC2000 system, eliminating the need for
any standard telephone line. All VRC2000 functions can be accessed via this
connection.

See Clock.

See Single-Response Repor&e Multiple-Response Reports.

The VRC2000 can be programmed to answer incoming calls after a certain number
of rings: a “ring count.”

See FCC Registration Numbe
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Second High Limit

Second Low Limit

Security Levels

Sequence-Output Pograms

Setup VRC2000 Softwae

Silence Sensor

Single-Response Reports

Sound Sensor

Status Channels

System Access Code

System ldentifier

Telephone Interface

Telephone Surge Potector

Temperature Probe

Temperature Sensor Unit

Time-Of-Day Functions

This is the highest tolerance limit the metering channel will monee also
Tolerance Limits.

This is the lowest tolerance limit the metering channel will moni8ee also
Tolerance Limits.

The VRC2000 provides three security levels: operatser and systemOperator

access allows metering and status-channel readings to be tagemccess allows
metering and status-channel readings to be taken; commands can be issued, and
alarms can be cleare®ystermaccess allows setup of any metering/status/command
channel, changing of VRC2000 programming and access codes; commands cannot
be issued, and readings from status and metering-channel inputs cannot be taken.

The VRC2000 allows up to four separate sequences of up to 32 keystrokes (DTMF
commands) to be programmed. These mini programs are stored in the unit and can
be triggered with DTMF commands.

This software is an easy-to-use DOS software package. See Appendix C:
AccessoriegPage 100).

Absolute carrier control is required by the FCC when the VRC2000 is used as the
primary remote control system for a transmitter and is accessed via telephone line.
The Silence Sensor provides absolute carrier control. See Appendix C: Accessories
(Page 100).

A single-response report is where the VRC2000 sends only a single response to
report the readings coming from a status or metering cha®esal.also Multiple-
Respons&eports.

The VRC2000 comes with a built-in condenser microphone built into its front
panel. This microphone can be activated at any time to listen to sounds being
generated in the vicinity of the VRC2000.

The VRC2000 has 16 status-channel inputs, each of which can be high (open) or
low (closed). The VRC2000 can be programmed with desired words to describe the
information gathered from a status channel.

The system access code allows setup of any metering/status/command channel,
changing of VRC2000 programming and access codes; commands cannot be issued,
and readings from status and metering-channel inputs cannot be taken.

The 20-word statement a VRC2000 makes when a user signs onto the system can be
customized to suit application needs.

Several options are available to make the VRC2000 function with your particular
telephone system. Options include selection of pulse/DTMF dialing, ring count,
inactivity timer and dial-tone wait. See aRmg Count,Inactivity Timer, Dial-

Tone Wait.

This accessory comes as part of the VRC2000 system, although additional are
suggested for replacement of others damaged by lightning strikes, etc. See
Appendix C: Accessorig®age 100).

Up to four temperature probes can be connected toetmperature Sensor
accessor. See Appendix C: Accessorigzage 100).

SeeTemperature Probe.

See Automatic Commands.

Technical or Setup Assistance
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Appendix A:
Continued =

Tolerance Limits Up to four tolerance limits for each metering channel can be programmaedof
these limits must always be below the nominal value set for each metering channel;
two of these values must always be above the nominal value.

Two-Way Radio Connectiors SeeFourWire Connections.

User Access Code The user access code allows tering and status-channel readings to be taken;
commands can be issued, and alarms can be cleared.

Voice Mode The VRC2000s voice mode can be turned ON/OFF to help speed VRC2000
programming.

VRC-Win Software This software is an intuititive point-and-clitKindows® software package. See
Appendix C: Accessorig®age 100).

Wiring Interface This accessory provides an alternative to the standard DB37 connectors on the
VRC2000s back panel. See Appendix C: Accesofieage 100).

Word List The VRC2000 incorporates a special electronic-speech package that allows the
system to talk over any telephone line. This speech package has a vocabulary of
almost 800 words. See AppendiXWord List(Page 125).

Appendix B: Connector
Pinouts =

Table 15. Command 1-8 Pinout

Pin Description

1 Command 1A
2 Command 1B
3 Command 2A
4 Command 2B
5 Command 3A
6 Command 3B
7 Command 4A
8 Command 4B
9 Command 5A
10 Command 5B
11 Command 6A
12 Command 6B
13 Command 7A
14 Command 7B
15 Command 8A
16 Command 8B
17 +5Vdc through internal 220ohm resistor
18 +5Vdc through internal 220ohm resistor
19 PTT

20-37 Ground
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Table 16. Command 9-16 Pinout

Pin Description
1 Command 9A
2 Command 9B
3 Command 10A
4 Command 10B
5 Commandl11A
6 Commandl1B
7 Command 12A
8 Command 12B
9 Command 13A
10 Command 13B
11 Command 14A
12 Command 14B
13 Command 15A
14 Command 15B
15 Command 16A
16 Command 16B
17 +5Vdc through internal 220ohm resistor
18 +5Vdc through internal 220ohm resistor
19 PTT
20-37 Ground

Table 17. Metering Pinout
Pin Description
1 Metering 1
2 Metering 2
3 Metering 3
4 Metering 4
5 Metering 5
6 Metering 6
7 Metering 7
8 Metering 8
9 Metering 9
10 Metering 10
11 Metering 11
12 Metering 12
13 Metering 13
14 Metering 14
15 Metering 15
16 Metering 16
17-19 +5Vdc (220o0hm current limited)
20-37 Ground (+/- volt reference)

= Ge"tner Telephone: 800.945.7730 (USA) or 80
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Appendix B:
Continued =

Table 18. Status Pinout

A
5

P RPOO~NOODWNEER

Description
Status 1

Status 2
Status 3
Status 4
Status 5
Status 6
Status 7
Status 8
Status 9
Status 10
Statusll
Status 12
Status 13
Status 14
Status 15
Status 16
Ground (+/- volt reference)

Appendix C:
Accessories =

A complete line of accessories is available from Gentner Communications to
allow you to customize your VRC2000 system to méfstotively and #iciently
meet your needs.

The VRC2000 is supported by a complete line of accessories and options. For
more information, contact Gentner Communcations.

Software

VRC-Win

VRC-Win is designed to work with any 386 (with a math coprocessor),
486DX or better computer system. TWendows®-compatible VRGA/In
software supplements the VRC2000 and allows all information to be entered
via computer and displayed on a monitor in the intuitive point-and-click
Windows® environment.Gentner Part Number: 910-084-100

Setup VRC2000

This easy to use, menu-driven DOS software package will run on 100
percent IBM-compatible computer¥Vith it, you can quickly program or
reprogram your VRC2000 without using a DTMF telephone. Setup
VRC2000 also includes a terminal emulation program which you can use to
directly monitor and control the VRC2000 in conjunction with the Data
Interface accesspar

The Setup VRC2000 DOS software packageasfor download from the
GentnefWeb Site. Connect tottp:\\ww w.gentne.com, click the
TECHNICAL SUPPGQRT button, access the SITE CONTROL page, then
select Setup VRC2000 software download. Or coritachnical Support at
one of the numbers listed at the bottom of the page and request it by part
numbe. Gentner Part Number: 910-084-200
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Hardware

AC Current Sensor

This accessory allows you to accurately measure current samples from AC
power lines. Use the AC Current Sensor to check the status of tower lights,
incoming AC power or the power output of your standby power gemerato
The AC Current Sensor provides an analog output which you can connect to
a VRC2000 metering-channel inpuGentner Part Number: 910-093-001

Command Relay Unit

The standard VRC2000 remote control unit provides open collectors for all
command channel outputs. This accessory converts the open collectors to
relay contact closures with Phoenix® connectors. Each relay is rated at 5A,
up to 24%, noninductive. One Command Relay Unit will interface with

eight VRC2000 command channel&entner Part Number: 910-085-120

Data Interface

The Data Interface includes a 2,400 bits per second (bps) internal modem
plus a 2,400 bps RS232 serial communications port. This accessory allows
you to communicate directly with the VRC2000 through a PC running Setup
VRC2000 software (in the terminal mode) or VRA software. You can

make this connection directly using the RS232 port or over standard
telephone lines through a mode@entner Part Number: 910-076-201

Silence Sensor

Absolute carrier control is required by the FCC when the VRC2000 is used

as the primary remote control system for a transmitter and is accessed via the
telephone network. The Silence Sensor gives you absolute carrier control by
monitoring the program audio feed to the transmitte

Gentner Part Number: 910-074-001

Telephone Surge Potector

The VRC2000 comes equipped with the VRC208&phone Sge
Protecto. You may want to order a sparelephone Sige Protector in case
the original unit is damaged by a lightning strike or other voltaggesu
Gentner Part Number: 910-072-050; 900-072-050 (Parts Kit)

Temperature Sensor

The Temperature Sensor can be directly interfaced with the VRC2000 to
allow you to monitor the internal environment of your transmitter building,
the outside temperature, the temperature inside your equipment rack, or even
the temperature at the top of the towbse it to automatically turn on

de-icing equipment or sound an alarm due to overheating.Tdieerature
Sensor accurately measures up to four temperatures simultaneously over a
range of -50-250F. The unit is available in either Fahrenheit or Celsius
versions. Th&emperature Sensor Unit comes equipped Wélmperature
Probe with a 12-foot cahleGentner Part Number: 910-091-001

(Temperatwe Sensor plus one Fegnheit pobe); 910-091-003Temperatue
Sensor plus one Celsiusope)

Temperature Probe

You can connect up to fodiemperature Probes to tliemperature Sensor
Unit. EachTemperature Sensor Unit comes equipped withTameperature
Probe. Gentner Part Number: 910-091-001 (Fehheit pobe);
910-093-001 (Celsiusrpbe)
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Appendix C:
Continued =

Appendix D: Theory

of Operation =

Wiring Interface

This accessory provides an alternative to standard DB37 connectors to the
VRC2000. It brings connection points to all VRC2000 status/meter/
command channels via Phioenix® connectors.

Gentner Pat Number: 910-083410

The VRC2000 is designed to provide accurate, dependable, and inexpensive
remote supervision and control of many types of equipment and facilities. The
unit uses CMOS integrated circuits to provide for low power consumption and
minimal generation of internal heat. The VRC2000 consists of the following
major building blocks:

* MC146805 Microcontroller

» Firmware (Operating System)
« Digital Voice Synthesizer

e Command Channel Outputs
» Metering Channel Inputs

« Status Channel Inputs

* RealTime Clock

» DTMF Generator/Detector

* Telephone Interface

Figure 27(below)is a block diagram of the VRC2000 system.
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Figure 27. VRC2000 block diagram

All circuitry is contained on a single four-layer printed circuit board (PCB).
Layers one and four (top and bottom) contain traces that convey signal-level
information. Three power-supply traces are on the third layer from the top. The
second PCB layer is exclusively the ground plane. Along with ferrite beads and
series inducters on all inputs and outputs, this design provides excellent RFI
protection.
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Each of the building blocks will be discussed in the following text. During this
discussion, refer to the electrical diagrams in Appendix J: Schematics (Page 129).

Microcontroller Theory
The VRC200Gs central processing unit (CPU) is a MC146805E2 controlle
It has external and timer interrupts, and it consumes very little ppotiee
MC146805 accesses 8K of memory but, by address decoding, the unit is able
support additional ROM/RAM to allow for addressing the digital voice
synthesizes word libray.

The chip-enable logic used in the VRC2000 is outlinetiainle 19(below).

Table 19. VRC2000 Chip-Enable Logic

Identity Function Destination

IOEN* Modem Data Interface
SPCCMDWR* Speech Command/rite U6 74HC5%4 Clock
SPCADRWR* Speech Addresd/rite U5 74HC54 Clock
ADCMDWR* A/D CommandWrite U38 74HC5% Clock

CMDDTDWR* Command Data DVrite U53 74HC5% Clock
CMDDTCWR* Command Data ®@Vrite U51 74HC5%4 Clock

CMDDTBWR* Command Data B\rite U49 74HC5% Clock
CMDDTAWR* Command Data ANrite U47 74HC54 Clock
ADDTHRD* A/D Data High Byte Read U37 AD573 HBE*
ADDTLRD* A/D Data Low Byte Read  U37 AD573 LBE*
STSDTARD* Status Data A Read U39 74HCT541 G1*, G2*
STSDTBRD* Status Data B Read U40 74HCT541 G1*, G2*

* Denotes Active Low Input

The SPCCMDWR* enables the MM54104 digital voice synthesizer when
active, and the SPCARWR* controls the address selection of which word
ROM the digital voice synthesizer is accessing. The ADCMDWR* enables
the demultiplexer used on the metering channel inputs while the
ADDTHRD* and the ADDTLRD* lines control which data byte is accessed.

The four CMDxxxx* enable lines each control eight command-channel
switches configured in four channels of two switches each. CWYIZR*
controls command channels 1s-4witch functions (*, #); CMDDTBWR*
controls command channels 5s-8witch functions, and so on. The status
channel enable lines STSBRD* and STSDTBRD* each control half of the
16 status-channel inputs.

The microprocessor master clock runs at 4MHz. The 256Hz pulses that U25
(a MC146818 clock) generates are critical to the interrupt service routines.

U29 (a 74HC541 tristate input port) decodes the VRC208ight hardware
interrupts. These interrupts are prioritized as outlinetainle 20 (next page,

top).
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Appendix D:
Continued =

Table 20. Hardware Interrupt Prioritization

Priority

1st
2nd
3rd
4th
5th
6th
7th
Sth

U29 Bit Description

A8-Pin 9 RealTime Clock (U25, MC146818)
A7-Pin 8 Modem

A6-Pin 7 Interrug A

A5-Pin 6 Interrug B

A4-Pin 5 DTMF Decoder (U18, SS1202)

A3-Pin 4 Call Progress Decoder (U13, NE5900)
A2-Pin 3 Ring Detect/Loop Sense (U42, 4N37)
Al-Pin 2 Speech Interrupt (U12, MM54104)

The microprocessor RST (reset) line is controlled by both the 24-hour clock,
as well as the standby battery-switching network. The VRC2000 was
designed to clamp the microprocassaeset line low whenever the 5Vdc
regulator (VR1) drops below 4Vdc, which corresponds to the AC input/line
voltage being a approximately V&crms. This reset/switching network halts
the processpas well as battery backing up the RAM (user database) and the
real-time clock. This battery backup is provided by the internal 3.6Vdc
lithium battey.

Telephone Logic and Interface

The VRC2000 includes an automatic telephone cou®upling to the
telephone line is accomplished by rectifying ringing voltage to a logic level
and by monitoring loop current. The unit will detect an inbound call when
the AC ringing voltage appears across tip and ring of the LINE telephone
jack. The bridge rectifig 8R2, smooths the ringing pulses at the U42 input,
an 4N37 opto-isolator which, in turn, triggers the processor ring detect/loop
sense interrupt by driving its output (pin 5lorhe unit will then answer

the line at the programmed number of rings.

Once the VRC2000 is online (telephoneline is terminated) loop current
flows. This also holds the output of the opto-isolatav. [Bor remote

disconnect (hang up) the VRC2000 monitors current reversal or loop-current
drop. If either of these occurs, the unit will return to an on-hook condition.
The VRC2000 uses a NE5900 call-progress decoder to aid in monitoring line
conditions.

The VRC2000 employs a PREM SPT-183 coil as a hybrid coufte
microprocessor controls the relays K1 and K2 to provide telephone-line
connection to the coil, or provide voltage to the SET jack in set-up mode.

With Part 68 Registration, limited RFI filtering is provided on the LINE
input. In high RFI fields, additional protection may be required to eliminate
demodulation by the bridge rectifier (BR2) of RFI present on the phone line.

The VRC2000 can be set up to dial up to five telephone numbers when
reporting alarm conditions. The telephone numbers are always dialed in
sequence, one through five, with a 60-second pause between each. numbe
After the last numlrethe VRC2000 pauses for 10 minutes before redialing
the first numbe If a faster repeat is desired, enter the same telephone
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number in several locations. The user can also direct alarms occurring on
specific channels to report to a specific telephone number in the outbound
telephone number stack.

Unbalanced Audio Output

The VRC2000s BNC connectors located on the isiear panel provide
auxiliary audio connections. The connector labeled AUDIO IN is paralleled
with the telephone-receive audio. The BNC marked AUDIO OUT contains
the send audio. For electrical specifications, see SpecificdBage 90).

Status Channel Inputs

There are 16 status-channel inputs on the VRC2000. These inputs are
designed to accept either a TTL level or a dry contact closure. The status-
channel input is labeledTBTUS on the VRC2000 rear panel. This
connector is a DB37M.

U39 and U40, 74HCT541 octal-line drivers, are used to output the status-
channel data onto the address/data bus. U39 monitors the condition of status
channels 1-8, and U40 is tied to status channels 9-16.

The operating input levels of the 74HCT541 are 0-0.8Vdc for logic 0 and 2—
5Vdc as logic 1. The absolute maximum input range of this chip is -0.2—
5.2Vdc. Since the VRC2000 reads status-channel inputs once every second, it
is recommended that a logic transition last at least one second to ensure
correct detection.

A section of the VRC2006 memory map is dedicated to storing the
condition of each status-channel input. This table is recalled when status
channels are accessed via the appropriate DTMF tones.

Metering Channel Inputs

There are 16 metering-channel inputs on the VRC2000. Each metering
channel is programmable to measure -5-5Vdc or 0-10Vdc. Each metering-
channel input can also be internally jumpered to read -5-5mA or 0-10mA
for full scale. The input to the uhstmetering system is labeled METERING.

Each metering-channel input can measure tingaver-to-linear or calculate
indirect powe. When measuring a linear potential, the result of the A/D
conversion is giveriVith power-to-linear conversion, a metering chatmel
input voltage will undego a numeric conversion from that of an exponential
factor of a power meter to a linear presentation.

Indirect power conversion takes the two previous consecutive metering
channels and multiplies them together to produce a numeric presentation.
For instance, an indirect power conversion could be used to calculate the
power output of a piece of equipment by multiplying voltage by current.

U32 (an AD7506 multiplexer) is used as a switching network at the
metering-channel inputs. The AD7506 output contains the analog
representation of the input selected via the four address lines, AO—A3 or
metering channels 1-16. U37 (an AD573) is a successive approximation
analog-to-digital converteAnalog-to-digital conversion is done on a binary
weighted scale. Each of the 10 binary bits (1024) is compared with the input
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Appendix D: until the closest value is found. The AD573 has a high-byte enable (HBE)
Continued = and a low-byte enable (LBE), which allows the processor to read 10 bits of
data for each metering channel, rather than the normal eight bits.

Just like the status channels, the VRC2000 stores the data of all metering-
channel inputs in memory for quick processing and easy access.

Command Channel Outputs

The VRC2000 has 32 outputs configured into 16 command channels with
two commands each. Each of these outputs are open collector drivers rated
to 48Vdc at 250mA (noninductive). Each switch can be programmed as
latching or momentgr When a command channel is programmed to be
momentay, the output can be enabled for .125-32 seconds via user
programming.

U48, U50, U52 and U54 (all ULN2BO3A Darlington pair drivers) are
devices providing the 32 command-channel switches.

Real-Time Clock

The MC146818 time-of-day clock (U25) pulses the microprocessor at the
critical 256Hz rate to allow time-of-day functions, and report the operator

the time and date an alarm was detected. Y3 (a 32.768KHz crystal) controls
the clocks accurag. By adjusting C46 (a trimmer capacitor) this clock is

set at the factory to 32.768KHz +/- .3Hz. No further adjustment should ever
be needed. This keeps the time of day accurate to within two seconds per
month.

DTMF Encoder/Decoder

To make the VRC2000 operate on the toll grade dial-up telephone network
with the capability of both sending and receiving data using DTMF tones, a
SSI1202 DTMF decoder and a MK5089 DTMF generator are used. The
SSI1202 (U18) and MK5089 (U35) are both clocked by the 3.58MHz crystal
(Y2).

The SSI202 decoder has a receive-level window of 40dB, centered at
-20dBm. This allows for both local and long-distance acdegscal local

loop signals arrive at the SSI2682nalog input at -4—6dBm. Long-distance
calls typically have a level of -I5dBm.

The MK5089 is used in conjunction with U13 (a NE5900) to generate and
monitor outbound alarm reporting telephone calls and for auto-logging
functions. The MK5089 DTMF generator initiates the call while the
NE5900 is a call-progress decode

The NE5900 is a narrow bandpass filter which monitors the power in the
telephone band to detect the following conditions:

* Ringing

* Reorder

» Fast Busy
* Slow Busy
* Dial Tone
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These conditions inform the VRC2000 whether outbound calls have been
terminated (answered) or not.

Digital Voice Synthesizer

The VRC2000s synthesized voice reporting is done by National
Semiconductds Mozer MM54104 digital voice synthesiz&his integrated
circuit is aVocorder (enggy from an actual human voice recording is broken
down into bits, synthesized to recreate an addressable vocabulary word by
word).

Refer to Appenidix J: Schemati@Bage 129jor digital voice synthesizer
circuitry. U12 is the MM54104 and its associated memory (U1, U3, U8 and
U10). These memory devices are 27C256 EPROMSs, which contain almost
800 words (library/vocabulary) accessible to the unit.

Power Supply

The VRC2000 was designed to operate on an AC line of ditfdfac or
234Vac. Selection of line voltage is accomplished by selecting the proper
Molex connectg which ties the line cord to the VRC208Q@ransforme

The AC line transformer produces two output levels at its secondary
windings. One is 3Irms, which is rectified and input to the linear
regulators; the otliel7Vrms, powers the digital regulato

The digital circuitry on the VRC2000'S PCB is powered by VR1, a 7,805K

5Vdc regulata VR2 and VR3 provide +/-12Vdc (7812T and 7912T) for the

linear chips. The digital voice synthesizer operates at a VDD of 9Vdc, so a
1N5223, 2.7V Zener diode is in series with its supply line.

The MC146818 clock and the RAM (U27, a HM6264) are both powered by
the 3.6Vdc internal-lithium battery when the AC line drops belowiri.
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Appendix E: Technical VRC2000 Unit

Description =

The VRC2000 is a microprocessor-based system (MC146805E2) which
permits conventional remote control of broadcast transmitters and other
equipment as well as automatic transmission systamS)(operation. The
systems internal Central Processing Unit (CPU) and memory circuitry allow
the VRC2000 to be set up by the user to make decisions and take actions
based on predetermined criteria, provide telemetry to thee arse respond

to commands diregtl

DTMF Control

The VRC2000 is primarily controlled by standard telephone DTMF signals.
When receiving instructions, the VRC2000 responds in plain English with
its internal digital-voice synthesize The VRC2000 has a vocabulary of
almost 800 words, numbers, prefixes, anfifixes. (See Appendix I,

Page 125.You may program the VRC20@0voice responses during the
set-up operatio(VRC2000 Setup, Page 10).

An automatic telephone coupler is built into the VRC2000. This device
senses telephone company ringing and disconnect signals, providing
automatic connection to and disconnection from the dial-up telephone line.
The VRC2000 can also dial out to a preprogrammed telephone number with
either DTMF or pulse signals. The VRC2000 comes standard with
additional four-wire connections to allow use with almost any bidirectional
audio link.

The VRC2000 may be programmed to automatically dial to up to five
telephone numbers upon the presence of an alarm condition, using either
pulse dialing or DTN. The system will also automatically answer incoming
telephone calls based on a programmed number of rings.

Real-Time Clock and Memory

The VRC2000 incorporates a highly accurate real-time clock and calenda
Internal lithium battery maintains real-time clock and user memory
(non-volatile CMOS RAM). These allow the VRC2000 to tag registered
alarms with the time of day and date, and to perform automatic functions
according to the time of gaday of week or date.

Inputs

The VRC2000 contains a number offelient types of inputs: metering,
status and command. These inputs (channels) can be connected to your
transmitter and/or other equipment to provide a complete and accurate
picture of how attached equipment is operating.

Metering Channels

The VRC2000 has 16 metering-channel inputs. These inputs accept an
analog voltage or current sample; the VRC2800ternal circuitry converts

these samples into four-digit numbers, which the system can then report over
the telephone line. Each metering channel can be set up with four tolerance
(threshold) limits, two upper and two low&ou can also program the

system to issue an automatic command from any of these tolerance limits.
You may also set up the VRC2000 to recognize any tolerance limit as an
alarm condition.
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Each metering channel can be calibrated in a linear numeric value
proportional to input or a power-to-linear conversion of input. Each
metering channel may also be programmed to read indirect power — the
multiplication of two consecutive channels, with the resultant appearing in
the third channel as a new calibrated value. Input impedance on each
metering channel is 100kOhms.

Status Channels

The VRC2000 also contains 16 status-channel inputs. Each of these inputs
has two conditions: the status-channel inputs are either highkvorBaher

state may be declared an alarm condition, and any status channel can be
programmed to mute any metering or status channel.

Mute Capabiliy. Any status channel can be programmed to override (defeat)
the alarm limits set on any metering or status channel (any automatic
command associated with such a tolerance limit will also be defeated). A
total of 40 mute functions are available.

Command Channels

Sixteen command channels (with two switches each) are standard in the
VRC2000. This configuration provides you with a total of 32 possible
commands. These command channels allow commands to be sent to
transmitter or other equipment over the telephone lines with a standard
DTMF telephone. The command channel outputs on the VRC2000 are
open-collector drivers, and each command channel may be programmed to be
either latching or momentar Momentary commands can be set up to last

from .125 to 31.875 seconds in increments of of one-eighth (.125) of a
second.

Commands can be activated manually in real time over the telephone, or they
can be set up to activate automatically based on the condition of selected
metering or status channel. Commands can also be triggered by the built-in
real time clock as time-of-day events.

Automatic CommandsAutomatic commands may be initiated by any of

three sources: status-channel conditions (activated or deactivated), exceeded
tolerance limits on any metering channel, or by up to 64 preprogrammed
time-of-day functions.
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Appendix F: Remote/ The following exercises will help you understand how the VRC2000 operates in
Local Tutorial = the local and remote modes. See Also Remote/Local M@der 5).
Local Mode

The following examples will help you understand how the VRC2000
operates in the local user mode. A dial-up telephone line is not required for
the local user mode, although the Initialization procedure should already be
complete(Page 6).

With a standard DTMF telephone connected, power up the VRC2000. Pick
up the telephone handset and listen, then push in the LOCAL/REMOTE
button [3](See Figure 28, belo) on the VRC2008 front panel. The button

will light red.
Q2| K= Gentmsr s oot s | @ O
@ @)
| Lok |
Figure 28. VRC2000 front-panel o } === =)
controls 1 2 23 4

LOCAL/REMOTE NOTE:

This button mustemain ON as long as yaaqure local contol of the
VRC2000.

You will hear the VRC2000 say
e SsTuP ENABLED. PLEASE ENTER SysTeEM AccessCobE.

Immediately following this message, use the telepteoB& MF pad to enter
the following sequence of numbers:

0“1234567

If you entered this sequence corngcthe VRC2000 will respond:
* THANK You. PLEASE SELECT FuNcTION FOR PROGRAMMING.

ACCESS CODE NOTE:

If the access code was emd incarectly, the VRC2000 will stop supplying

power to your telephone handset. The VRC2000 will allow you only one attempt
to enter the pper access codelo re-enter the access codeeps the LOCAL/
REMOTE button [3] taeturn toremote mode, therrgss the button again to
attempt local connection again.

Once you have properly entered the access code and gained access to the
VRC2000, you are in the Local Setup mode. Local Setup allows you to
program various functions into your VRC2000. Fownswitch

immediately into the Local User mode to avoid entering unwanted
programming information into the VRC2000.

To enter the Local User mode, enter the following sequence on your DTMF
phone:

D “9 2 017
The VRC2000 will respond:

* UsERENABLED.
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Now you can enter commands using the telephone DTMF pad that will cause
the VRC2000 to take readings, report pending alarms or activate command-
channel outputs.

To check on pending alarms, enter the following sequence on your DTMF
pad:

D “O 0 O”

The VRC2000 will respond:

* No ALArRMS PENDING.
ALARMS PENDING NOTE:
No alarms @ pending since the VRC2000 has not yet been set up for alarm
repating. Instuctions for setting up alarms@coveed in VRC2000 Setup
(Page 10). If the VRC2000eports an alarm at this point, make a note of exactly
what the unit says.

Now enter the following sequence on your DTMF pad:

D “1 1 1”

The VRC2000 will respond:

* ERROR

The sequence just entered is not a valid instruction. Whenever you hear an
ERROR message, wait a second and then re-enter a valid sequence.

Now enter

0“601*

The VRC2000 will respond:

* METERING CHANNEL ONE ... POINT ZERO, ZERO, ZERO, ZERO, VOLTS.

The VRC2000 is reporting the current input condition of metering channel I.
Since the VRC2000 has not been fully set up yet, no further message will be
heard. After the unit is set up, the VRC2000 will tell you the exact electrical
condition of metering channel 1.

Now enter

0“616*

The VRC2000 will respond:

* METERING CHANNEL SXTEEN ... POINT ZERO, ZERO, ZERO, ZERO, VOLTS.

Now enter

D u7 0 1 *1

The VRC2000 will respond with the current condition of status channel I.
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Appendix F: Now enter
Continued =
o“708*
The VRC2000 will report the current condition of status channel 8.
Now enter
o“201*
The VRC2000 will respond:
* ComMAND CHANNEL ONE. A ACTIVATED.
The VRC2000 is reporting that command channelALswitch is enegized.
Now enter
O“202*#*
The VRC2000 will respond:

e CoMMAND CHANNEL Two. A AcCTIVATED. B AcTIVATED. A ACTIVATED.

The sequence instructed the VRC2000 to activate command chamdel 2
switch and B switch, and then to activate the A switch again.

VOICE RESPONSE NOTE:

Although the voiceepat from the VRC2000 took several seconds, the command
channel switchesra activated immediately after youegs the “*” or “#"

buttons on your telephone.

Now enter a longer sequence:
0“610*611*712*
Listen to the response.

This demonstrates the VRC208@apability to accept long sequences of
commands. As long as valid instructions are sent, the VRC2000 will
continue to process the commands and respond to theAllsalid
commands are executed immedigtelven though the voice output of the
unit may take some time.

If you enter an invalid command, the VRC2000 will respond with the
ERROR message.

VOICE BUFFER NOTE:
The VRC2008 electonic voice buffer can hold only 128 mis. If the voice
buffer is filled beyond this capagitsome of the wds will not bereported. Al
commands, howerewill be executed.

Now enter

0g“060”
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The VRC2000 will respond with the system date and time. Since the real-
time clock has not yet been set, the date and time reported will be based on
the units default parameters.

Now press the LOCAL/REMOTE button on the VRC2G@0Bont panel (it
will dim). The VRC2000 will respond:

¢ SeTup DisABLED. Goob-BYE.
By returning to remote mode, you are signiffifgfilom the local mode.

Remote Mode
With the VRC2000, you can control all functions from any DTMF telephone
over a standard dial-up telephone line (one connected to the VRC2000, the
other connected to a separate DTMF telepheneot the one connected to
the VRC2000 back panel). Initialization should be complete before this
point (Page 6).

From the second telephone, call your VRC2000. After the second ring, the
VRC2000 will automatically answer your call and say:

¢ HeLLo. THis Is THE VRC2000 WrH Voice, Mobem OrR Rabio Access. PLEASE
EnTER AccessCoDE.

Now use your telephone s DTMF pad to enter the default user access code:
012345

ACCESS CODE NOTE:

Notice that this is a diffent code than you used in the Local Mode tutorial

(Page 110).
The VRC2000 will respond:
* THANK You. No ALArRMS PENDING.
This indicates that you have successfully accessed the VRC2000 from a
remote location over the telephone. The user access code indicated above is
the factory-set default code. If you are unable to access the VRC2000 with
the default user access code, try powering down the VRC2000 and
reconnecting the internal lithium battgi$tep 2, Page 7).
The VRC2000 responds to the same commands in the remote mode as it does
in the local modeTry some of the commands now that you tried earlier in

the local mode.

When you are done experimenting with commands in the remote mode, enter
the remote user sigrffacode:

0“999”
The VRC2000 will respond:

* Goop-BYE.
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Appendix F: This indicates that you have successfully sigriédrom VRC2000 remote
Continued = user mode.

Appendix G: Time-Of-Day  The following exercises will familiarize you with programming time-of-day
Function Tutorial = functions.
Exercise 1
In the following exercise, program time-of-day function three to activate the
A switch for command channel 8 every day for the month of November at
11:59:01 p.m.
TIME-OF-D AY PROGRAMMING NOTE:
Enter the #” symbol after therpper access code taqgram time-of-day
functions. Entering the “*” symbol will disable that time-of-day function.
The VRC2000 will report only a single [BEEP] after a set-up parameter if
you do not make a new ewtrlf you do make a new egtrthe VRC2000 will
[BEEP] twice.
Enter
0“303#”
The VRC2000 will respond:
* Time-Or-DAy Hours For ENTRY THREE ARE ... {TEN}
You enter
0“1
The VRC2000 will respond with a double [BEEP].
Time-of-day function entry three will now activate at the eleventh.hou
The VRC2000 will say
* TiMme-Or-DAay MiNuTES FOR ENTRY THREE ARE ... {TEN}
You enter
059"
The VRC2000 will respond with a double [BEEP].

Time-of-day function entry three will now activate at the fifty-ninth minute
of the selected hou

The VRC2000 will say
* TiMeE-Or-Day SeconpsFoR ENTRY THREE ARE ... {TEN}
You enter

g“o1"
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The VRC2000 will respond with a double [BEEP].

Time-of-day function entry three will now activate at the first second of the
selected minute and hou

The VRC2000 will say

* TiIMe OF DAY For ENTRY THREE IS ... {AM}

You enter

O “#"

The VRC2000 will respond with a double [BEEP].

Time-of-day function entry three will now activate during the afternoon
(PM). In this example, time selectedls59:01 p.m.

Use the “#” symbol to program the time-of-day function to activate during
the afternoon (PM); the “*” selected AM (before noon) portion of the da

The VRC2000 will say

* TiIME-Or-Day DATE ForR ENTRY ONE Is ... {OcTOBER}
You enter

0“1

The VRC2000 will respond with a double [BEEP].
Time-of-day function entry three will now activate in Novembe
The VRC2000 will say

* TiIME-OF-Davy DAY For ENTRY ONE Is ... {TEN}.

You enter

0“0o0”

The VRC2000 will respond with a double [BEEP].

Time-of-day function three will now activate every day during the month of
November atl1:59:01 p.m.

The “0 0” entry for this parameter programs the VRC2000 to activate the
selected command-channel switch every day for the programmed month at
the programmed time.

The VRC2000 will say

* CoMMAND CHANNEL NumBER For ENTRY ONE Is ... {ONE}

You enter

0“0 8”
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Appendix G: The VRC2000 will respond with a double [BEEP].
Continued =

Time-of-day function three will now trigger command channel 81&89:01
p.m. every day during the month of Novembe

The VRC2000 will say

 AcTive CoMMAND CHANNEL SwitcH For ENTRY ONE Is ... {A AcCTIVATED}
You enter

0

The VRC2000 will respond with a double [BEEP].

Time-of-day function three will now trigger command chanrigl/8 switch
at11:59:01 p.m. every day for the month of Novembe

Exercise 2
Repeat the same steps listed above, only use the disable code (“0 0”) for the
time-of-day date function. Then set-up this entry to activate weekly on
Wednesday (“0 47).

Exercise 3
Repeating the same steps listed above, but use the disable code “0” for the

day-of-the-week function. This will cause this time-of-day function to
activate dai.
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Appendix H: Setup

Worksheets =
Worksheet 1: Auto-Logging ( 0 "0 2 0”)

Logging Start: Hours (01-12) -
Logging Start: Minutes (00-59) -
Logging Start: (O =am., 0% =pm.) e
Logging Stop: Hours (01-12) -
Logging Stop: Minutes (00-59) -
Logging Stop: @™ =am., 0% =p.m.) e
Logging Repeat: Hours (01-12) -
Logging Repeat: Minutes (00-59) -

[J"020* =Disable [J“0 2 0 #" = Enable/Program

Worksheet 2: Real-Time Clock/Calendar ( [0 “0 6 0”)

Hours: e Two Digits (01-12)
Minutes: - Two Digits (00-59)
Seconds: e Two Digits (00-59)
Time of Day: @ =am., 0% =p.m.)

Daylight SavingsTime (0 **" = Disabled, O “#” = Enabled)

Day of Week 1 =Sunday 2 =Monday 3 =Tuesday
4 =Wednesday 5 =Thursday 6 =Friday
Month Two Digits (01-12)

Day of Month Two Digits (01-31)

Year Four Digits (1986—2100)

7 = Saturday

Worksheet 3: Telephone Interface Options Setup ([0 “0 7 0”)

Dialing is ... (O “*" = Pulse, 0 “#” = DTMF)
Ring Court is ... 0-9 Rings (Default is {2})
Inactivity Timer is ... (0 " = Disabled, O “#” = Enabled)

Dial-ToneWait is ... (0 " = Disabled, O “#” = Enabled)

Technical or Setup Assistance
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Appendix H:
Continued =

Worksheet 4: System Identifier Setup ( O “0 8 0”)

Word Code # Word Suggestion
Word # 1 ( ) *HELLO
Word # 2 ( ) e THIS
Word # 3 ( ) els
Word # 4 ( )
Word # 5 ( )
Word # 6 ( )
Word # 7 ( )
Word # 8 ( )
Word # 9 ( )
Word # 10 ( )
Word #11 ( )
Word # 12 ( )
Word # 13 ( )
Word # 14 ( )
Word # 15 ( )
Word # 16 ( )
Word # 17 ( ) e PLEASE
Word # 18 ( ) * ENTER
Word # 19 ( ) e Access
Word # 20 ( ) « CobE

Worksheet 5: Access Codes Setup ( [0 “0 9 0”)

Operato Access Default {0 1 2 3 4}

Use Access Default {1 2 3 4 5}

Systen Access Default {123456%
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Worksheet 6: Outbound Telephone Numbers ( 0“1 0 1”through 0“1 05”)

Output Configuration

Telephone Number (O *“*" = Phone Voice)

Outbound (30 digits maximum) (O “#” = Phone Modem) Message-Only Mode
Telephone (End entry with #) (O “7" = Radio Voice) (O “#" = Enabled)
Numbers (* = two-second pause) (O “9” = Radio Modem) (O “*” = Disabled)
0“101x

0“101x

0“101x

0“101x

0“101x

x = Suffix (* = Disable, # = Enable)

Worksheet 7: Sequence-Output Programs ([0 “5 0 1”through [ “50 4”)

Sequence
Output
Progran Digits1 2 3 456 7 8 9 1011 121314151617 18192021 222324 252627 2829 30 31 32

0o“501”

0“0z

o“503

0“s04”
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Appendix H:
Continued =

Worksheet 8: Time-Of-Day Functions Setup ( 0 “3 0 1”through [0 “36 4")

Time Day O Command Command
Of Time Time Time *=am Month Day Wee&k  Channel * =Switch A
Day Hours Minutes Seconds# = p.m.(00-12)(00-31) (0-7) (01-16) # = Switch B
Sey 08 30 @ - oo 0 7 -

xx = function number (01-64); y = suffix (* = Disable, # = Enable)
Make copies as necesgar
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Worksheet 9: Mute Assignments ( [0"4 0 1”through 0“4 4 0”)

Status Status Condition  Metering or Channel

Channel Causing Mute Status to be
Mute Causing Mute (* = Low Input) (# = Metering) Muted
Function (01-16) (# = High Input) (* = Status) (01-16)
Fuy 02 N * 09

xx = function number (01-64); y = suffix (* = Disable, # = Enable)
Make copies as necesgar
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Appendix I: Word

List =
Code Word Code Word Code Word Code Word
000 zero 049 Sunday 100 A 149 in- (rising)
001 one 050 Monday 101 B 150 per-
002 two 051 Tuesday 102 C 151  re- (“restore”)
003 three 052 Wednesday 103 D 152  re- (“replace”)
004 four 053 Thursday 104 E 153 re- (“reset”)
005 five 04 Friday 105 F 154  re- (“receiver”)
006 SiX 055 Saturday 106 G 155 sub-
007 seven 056 5 ms silence 107 H 156  un- (“unlock”)
008 eight 057 10 ms silence 108 I 157  un (“untrue”)
009 nine 058 20 mssilence 109 J 158 200 Hz 500 ms
010 minus 059 40 mssilence 110 K 159 200 Hz 50 ms
011 plus 060 80 mssilence 111 L 160 400 Hz 500 ms
012 point 061 160 mssilence 112 M 161 400 Hz 50 ms
013 hundred 062 320 mssilence 113 N 162 800 Hz 500 ms
014 thousand 063 640 ms silence 114 @] 163 800 Hz 50 ms
015 million 064 960 mssilence 115 P 164 1000 Hz 500 ms
016 ten 065 January 116 Q 165 1000 Hz 50 ms
017 eleven 066 February 117 R 166 2000 Hz 500 ms
018 twelve 067 March 118 S 167 2000 Hz 50 ms
019 thirteen 068 April 119 T 168 5000 Hz 500 ms
020 fourteen 069 May 120 U 169 5000 Hz 100 ms
021 fifteen 070 June 121 Y, 170 -
022 sixteen 071 July 12 W 17 -
023 seventeen 072 August 123 X 172 -
024 eighteen 073 September 124 Y 173 -
025 nineteen 074 October 125 z 174 -
026 AM 075 November 126 -ed (“id") 175 -
027 PM 076 December 127  -ed (short-"id") 176 -
028 AC 077 1.3 secsilence 128 -ed (“d") 177 -
029 dB 078 2 sec silence 129 -ed (“t") 178 -
030 DC 079 5 sec silence 130 -er (“dollar”) 179 -
031 VA 080 amber 131 -er (“after”) 180 -
032 zero 081 black 132 -er (“lower”) 181 -
033 ten 082 blue 133 -er (“customer”) 182 -
034 twenty 083 brown 134 -er (“lesser”) 183 -
035 thirty 084 gold 135 -ing (“budgeting”) 184 -
036 forty 085 gray 136 -ing (“missing”) 185 -
037 fifty 086 green 137 -ing (“activating”) 186 -
033 sixty 087 orange 138 -ly 187 -
039 seventy 088 pink 139 -s("s") 188 -
040 eighty 089 purple 140 -s (“ez") 189 -
041 ninety 090 red 141 -th 190 -
042 pico- 091 silver 142 -uth 191 -
043 nano- 092 turquoise 143 a- (“a") 192 -
044 micro- 093 violet 144  a- (short-"uh”) 193 -
045 milli- 094 white 145 a- (“uh”) 194 -
046 centi- 095 yellow 146 de 195 -
047 kilo- 096 - 147 dis- 196 -
048 mega- 097 STL 148 in- (short) 197 -
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Appendix I:
Continued =

Code Word Code Word Code Word Code Word
200 able 250 authorized 300 change 350 degrees
201 abort 251 auto 301 channel 351 delay
202 aborted 252 automatic 302 check 352 delete
203 above 253 auxiliary 303 checkpoint 353 delta
204 access 254 available 304 choice 354 department
205 acknowledge 255 average 305 circuit 355 depth
206 activate 256 back 306 clear 356 descend
207 activated 257 bad 307 clock 357 detect
208 activating 258 bail-out 308 close 358 detected
209 active 259 bang 309 closed 359 detector
210 additional 260 bars 310 code 360 devise
211 adjust 261 barometric 31 coil 361 dial
212 advise 262 base 312 cold 362 dialed
213 advisory 263 base-current 313 combiner 363 dialing
214 affirm 264 bath 314 command 364 did
215 after 265 battery 315 common 365 diesel
216 afternoon 266 baud 316 communication 366 dip
217 again 267 be 317 complete 367 direct
218 ahead 268 bearing 318 composition 368 direction
219 air 269 before 319 compressor 369 diisable
220 aircraft 270 behind 320 computer 370 disabled
221 adjust 271 bell 321 condition 371 disarm
222 alarm 272 below 322 conductivity 372 dischage
223 alert 273 blank 323 conference 373 disconnect
224 all 274 blocking 324  configuration 374 disengage
225 allied 275 booster 325 confirmed 375 display
226 alternate 276 box 326 connect 376 divide
227 altitude 277 brake 327 constant 377 division
228 am 278 bright 328 consumption 378 do
229 Amps 279 building 329 contact 379 door
230 Amperes 280 burst 330 control 380 double
231 an 281 busy 331 converter 381 down
232 and 282 button 332 cool 382 drive
233 angle 283 buzzer 333 coolant 383 dumb
234 announcement 284 by 334 coordinates 384 dummy
235 answer 285 calibrate 335 correct 385 duplex
236 antenna 286 calibration 336 count 386 earth
237 approaching 287 call 337 crash 387 east
238 are 288 calling 338 Cross 388 echo
239 area 289 cancel 339 cubic 389 efficiency
240 armed 290 cap 340 current 390 elapsed
241 arrival 291 capacitance 341 damage 391 electric
242 as 292 capacitor 342 danger 392 electricity
243 ascend 293 car 343 dark 393 emergency
244 ask 294 carrier 344 data 394 empty
245 assign 295 case 345 date 395 enable
246 at 296 caution 346 day 396 enabled
247 attack 297 Celsius 347 decimal 397 end
248 attention 298 center 348 decrease 398 enagy
249 audio 299 centigrade 349 default 399 engage
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Code
400
401
402
403
404
405
406
407
408
409
410
a1
412
413
414
415
416
417
418
419
420
421
42
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
a41
442
443
444
445
446
447
448
449

Word
enter
entry
equal
equipment
erase
erased
error
escape
evening
exit
exterior
external
extreme
fade
Fahrenheit
failed
failure
fan
Farads
fast
faster
fault
feet
field
filament
fire
fire (excited)
first
flash
flooded
floor
flow
for
forward
forwarded
free
freeze
freezer
frequency
from
front
fuel
function
furnace
fuse
fused
gallons
gas
generator
go

Code
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499

Word
good
good-bye
grams
great
greater
greater-than
ground
group
half
hard
has
have
head-end
heading
hello
help
here
Hertz
high
higher
hold
home
hook
horizontal
hot
hours
house
identification
identifier
idle
if
immediate
in
input
inactive
inbound
inches
incorrect
increase
inductor
insert
instruction
interface
interrupt
intruder
intrusion
invalid
is
isolation
junction

Code
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549

Word
key
kill

knots

large
last
leak
leakage
leave
left
less
less-than
level
light
lights
limit
line
line-feed
link
listen
load
local
lock
locked
logging
long
loop
loop-current
looped
low
lower
main
maintain
mark
marker
match
may-day
medium
message
meter
meters
metering
micro
microphone
microwave
mike
miles
minutes
modem
module
monitor

Code Word
550 mono
551 more
552 morning
553 motor
554 move
555 music
556 near
557 negate
558 neutral
559 next
560 night
561 no
562 none
563 normal
564 north
565 not
566 notice
567 now
568 number
569 of
570 off
571 oh
572 Ohms
573 okay
574 old
575 on
576 only
577 open
578 operator
579 optical
580 or
581 order
582 originate
583 other
584 out
585 output
586 outside
587 over
588 over-range
589 page
590 pair
591 pan
592 panic
593 parallel
594 pass
595 passed
596 peak
597 pending
598 per
599 percent
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Appendix I:

Continued =
Code Word Code Word Code Word Code Word
600 period 650 repeat 700 station 750 unbalanced
601 phase 651 report 701 status 751 understood
602 phase-angle 652 request 702 stereo 752 unit
603 phone 653 reset 703 stop 753 unknown
604 pick 654  resistance 704 storage 754 unlock
605 pickup 655 resistor 705 strobe 755 unlocked
606 place 656 response 706 studio 756 untrue
607 plant 657 restore 707 subscriber 757 up
608 plate 658 restored 708 supervisory 758 use
609 play 659 resuming 709 supply 759 user
610 please 660 return 710 surface 760 used
611 police 661 reverse 11 switch 761 utility
612 port 662 right 712 switched 762 vaccum
613 position 663 ring 713 system 763 valve
614 post 664 room 714 tank 764 vehicle
615 pounds 665 running 715 tape 765 vertical
616 power 666 save 716 taping 766 very
617 present 667 screen 717 temperature 767 video
618 pressure 668 search 718 terminate 768 visual
619 priority 669 second 719 terminated 769 voice
620 proceed 670 seconds 720 test 770 volt
621 program 671 secure 721 thank-you 771 voltage
622 pull 672 security 722 the 772 volts
623 pulse 673 select 723 thee 773 wait
624 pulses 674 send 724 therms 774 warm
625 pump 675 sensor 725 thermal 775 warning
626 push 676 sequence 726 this 776 was
627 put 677 serial 727 time 777 water
628 quarter 678 service 728 today 778 Watts
629 question 679 set 729 told 779 wave
630 radar 680 short 730 tone 780 way
631 radial 681 shut 731 total 781 week
632 radio 682 side 732 tower 782 welcome
633 rain 683 signal 733 track 783 well
634 raise 684 single 734 tracking 784 west
635 range 685 site 735 traffic 785 why
636 rate 686 slow 736 transfer 786 wind (noun)
637 reading 687 slower 737 transferred 787 wind (verb)
638 ready 688 small 738 transformer 788 window
639 received 689 smoke 739 transmitter 789 wish
640 receiver 690 sorry 740 trip 790 with
641 reconnect 691 sound 741 tripped 791 within
642 record 692 south 742 true 792 word
643 recorded 693 space 743 trunk 793 working
644 reflected 694 spare 744 turn 74 wrong
645 release 695 speed 745 turned 795 yes
646 relief 696 square 746 type 7% you
647 remote 697 standby 747 unable 797 your
648 removed 698 start 748 unattended 798 yours
649 repair 699 state 749 unbalance 799 zone
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Appendix J:

Schematics
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