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Part number PRD-00300-01-00 

Related topics 

Installing the DC power supply .......................................................................................... 24 

Installing the AC power supply .......................................................................................... 29 

 
 

Available options 

The following equipment options are available. 

Options 

Item Part number 

C1000 IP-67 AC power supply 200-00004-01-00 

Compact transmit antenna 2 kHz 200-00003-02-00 

Compact transmit antenna 3 kHz 200-00003-03-00 

Compact transmit antenna 4 kHz 200-00003-04-00 

Compact transmit antenna 5 kHz 200-00003-05-00 

Compact transmit antenna 6 kHz 200-00003-06-00 

Compact transmit antenna 7 kHz 200-00003-07-00 

Compact transmit antenna 8 kHz 200-00003-08-00 

Contact your Vital Alert sales representative for more information. 
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Installing the C1000 

This section describes the procedures for installing the C1000 as well as the 
related cautions and issues the installer should understand before beginning the 
installation. 

In this section 

Safety warnings and cautions .............................................................................................. 20 

Regulatory information ........................................................................................................ 20 

Selecting the site .................................................................................................................... 22 

Installing the power supply ................................................................................................. 24 

Installing the transmit antenna ............................................................................................ 35 

Mounting the terminal .......................................................................................................... 46 

Installing the receive antenna .............................................................................................. 48 

Controlling the terminal from a connected PC.................................................................. 53 

Controlling the terminal directly ........................................................................................ 64 

Establishing and testing the TTE link ................................................................................. 72 

Mounting the transmit and receive antennas .................................................................... 75 

 

 

Section 2 
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Safety warnings and cautions 

The following warning and cautions must be observed and followed. 

 

 

WARNING: The C1000 must only be installed by qualified, trained 

personnel. 

 

 

 

WARNING: All local electrical codes must be respected, observed and 

followed. 

 

 

 

CAUTION: To prevent possible damage to the C1000 terminal due to 

electrostatic discharge (ESD), always wear a grounding device when 

accessing internal connectors or when the upper and lower end covers 

are removed. 

IMPORTANT: The C1000 is not approved for use outdoors, or in Division 1 or Division 2 

hazardous (restricted access locations).  

Contact Vital Alert Sales for updated information on product approvals. 

 

Regulatory information 

Equipment labels 

The equipment labels including product part numbers, serial numbers and 
regulatory information are located on the rear surface of each unit. On the C1000 
Terminal the label is covered by the mounting bracket when it is installed. 

Interference 

This product complies with Part 15 of the FCC Rules. Operation is subject to the 
following two conditions: 

Chapter 3 
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(1) This device may not cause harmful interference; and  

(2) This device must accept any interference received including interference 
that may cause undesired operation.  

Wireless module 

This product contains a wireless module that is certified according to FCC Part 
15.247 and has the following approval IDs:  

 FCC ID: U9R-W2CBW003 
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Selecting the site 

The C1000 system communicates through solid material such as rock, soil, 
concrete and overburden using magnetic induction.  

As with other wireless systems, the receiver requires an adequate signal-to-noise 
ratio to establish reliable communications. The primary factors affecting the 
signal-to-noise ratio at the receiver are summarized below: 

Transmitter field strength 

The transmit signal strength (Dipole Moment) is proportional to the area of the 
transmit antenna. The Compact Transmit antenna provides a Dipole Moment of 
600 Am2. If the TTE range is high it may be necessary to use a larger single loop 
antenna. 

Background noise level 

The noise floor of the receiver is designed to be below the natural background 
noise in most environments. This is generated by lightning and propagates 
around the earth, penetrating to moderate depths.  

Much higher levels of electrical noise can be generated in the 2-8 kHz band by 
electrical and electronic equipment. Solid state controllers such as light dimmers 
and motor controllers, as well as fluorescent light ballasts generate particularly 
strong noise. Noise can be conducted some distance along power lines, which 
radiate harmonics of 60Hz.  

Transmit-receive distance 

The magnetic field generated by the transmitter falls in proportion to distance 
cubed. For example, a doubling of the distance between the transmitter and the 
receiver requires a roughly 10-fold increase in transmit power or a 10-fold 
decrease in background noise. 

Chapter 4 
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The range achievable with the system as a function of background noise level is 
shown in the following system range graph: 

 

Tx DM = 1000; Rx SNR = 10dB; Freq = 4kHz; BW = 1kHz 

Additional factors to consider 

Considerations during the site selection decision process should also include the 
following factors: 

 Operation at the maximum range requires a site with low background noise 
and sufficient space for a larger transmit antenna. In particular, the receive 
antenna should not be close to any power lines that carry very high current, 
electrical or electronic control equipment or fluorescent lighting.  

 The site should have a source of +24V DC, or AC power. Locations for the 
terminal, Rx and Tx antennas should be identified.  

 The Rx antenna should be located within range of the Rx cable. 

IMPORTANT RECOMMENDATION: It is highly recommended that before you install 

any wiring permanently, complete a temporary installation at each end of the link. This 

will confirm the availability of a signal and optimize antenna locations. 
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Installing the power supply 

The C1000 is powered by a +24 V DC source. This may be provided by a +24V DC 
battery, or an AC/DC power supply. Vital Alert can supply an optional IP-67 
compliant AC power supply PRD-00300-01-00 for this purpose. 

This section describes how to install the PRD-00300-01-00 AC power supply, 
which is equipped with two DC output cables and one AC input cable. 

In this chapter 

Installing the DC power supply .......................................................................................... 24 

Installing the AC power supply .......................................................................................... 29 

 
 

Installing the DC power supply 

A +24V DC power supply, such as a battery, can be used to power the equipment.  

The DC supply can be connected via a 2 conductor cable (RED and BLACK) to the 
terminal (wire gauge #12 or #14). This connects to the DC power connector 
located inside the terminal housing. 

WARNING: You must ensure that all applicable electrical codes are adhered to when 

you install a DC power supply and bond the C1000 terminal to ground. 

Requirements 

The power supply must be protected by a 15A low voltage fuse.  

An isolating switch must be installed between the C1000 Terminal and the power 
source. 

Chapter 5 
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Installation schematic 

The following schematic illustrates the use of a battery to provide a DC power 
supply. A battery charger connected to an AC power source is used to keep the 
battery charged. The C1000 Terminal is connected to the ground connection of the 
AC power supply. 

 

Installation procedure 

 To install a DC power supply 

1. On the top cover of the terminal remove the two large cover fastening screws 
that secure the top cover to the terminal.  

2. Loosen the two top cover locking screws just enough to slide the cover off.  
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CAUTION: Once loosened, the screws should NOT protrude from the top cover by 

more than 1/16
th

 of an inch. If the screws protrude beyond this distance, the internal 

locking mechanism could break.  

 
3. The top cover is sealed with an internal O-ring. To ease the cover out of the 

housing place a flat bladed screw-driver in the slots provided on the sides of 
the cover, then press the cover outward.  

4. Once the O-ring is exposed, slide out the housing approximately three inches. 
This provides access to the connectors on the internal circuit board. 

5. If the terminal is already mounted vertically on the mounting bracket, 
removing the two fastening screws that secure the top cover to the bracket 
allows the terminal to slide down the bracket. When the O ring is exposed, 
pull the terminal down the bracket until the end-stop is reached, providing 
access to the power connectors. 
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6. Pass the pre-stripped wires (supplied) through the IP-67 power supply cable 
entry gland.  

 
If necessary, the cable gland can be replaced with another gland to 
accommodate different cable sizes. The clearance hole is ¾-inch (trade size) 
and the replacement gland must comply to IP-67 requirements for water and 
dust ingress. 

7. Connect the power supply wires to the WAGO connector (J3) located on the 
TX PWB at the top of the unit. Complete the following steps: 

a. Lift the lever on the outer WAGO connector, insert the stripped positive 
(+24V) wire (red) into the hole, then release the lever and push it to the 
horizontal position to lock it in place. 

NOTE: Be prepared to apply significant force with your fingers to lift the lever on the 

outer WAGO connector. 
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b. Repeat the procedure for the negative (0V) wire, using the innermost 
WAGO connector. The innermost WAGO connector is not used. 

 

CAUTION: DO NOT LIFT THE LEVER BY MORE THAN 90 degrees. This may 

damage the connector lever. 

8. Apply firm hand pressure to each side of the top cover and while ensuring 
that the O-ring enters the housing evenly, slide the cover back to the closed 
position in the housing.  

9. Replace the two large cover fastening screws. Only tighten the two cover 
locking screws until a slight resistance is felt. Over-tightening the screws can 
damage the locking mechanism. 
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10. Connect a separate ground wire from the external ground terminal stud 
located on the top cover of the C1000 housing to the chassis of the AC Power 
supply and to the AC supply ground. The ground wire must be securely 
attached to the ground stud using a terminal which is the correct size for the 
wire and stud. The terminal must be secured to the stud using a flat washer, 
lock washer and nut. 

 

Next step 

Installing the transmit antenna ............................................................................................ 35 

Related topics 

Power supply ......................................................................................................................... 17 

Installing the AC power supply .......................................................................................... 29 

 

 
 

Installing the AC power supply 

This section describes how to install the Vital Alert AC Power Supply, which is 
equipped with two DC output cables and one AC input cable. 

WARNING: The installer must ensure that all applicable electrical codes are adhered to 

when installing the C1000 power supply and bonding the C1000 terminal to ground. 

Requirements 

Because the two output wires are short, the AC power supply must be mounted 
close to the power supply cable gland on the top of the unit. 
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Installation schematic 

NOTE: The Power Supply is installed with the AC side initially disconnected. 

 

Installation procedure 

 To install the AC power supply: 

1. On the top cover of the terminal remove the two large cover fastening screws 
that secure the top cover to the terminal.  

2. Loosen the two top cover locking screws just enough to slide the cover off.  
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CAUTION: Once loosened, the screws should NOT protrude from the top cover by 

more than 1/16
th

 of an inch. If the screws protrude beyond this distance, the internal 

locking mechanism could break.  

 
3. The top cover is sealed with an internal O-ring. To ease the cover out of the 

housing place a flat bladed screw-driver in the slots provided on the sides of 
the cover, then press the cover outward.  

4. Once the O-ring is exposed, slide out the housing approximately three inches. 
This provides access to the connectors on the internal circuit board. 

5. If the terminal is already mounted vertically on the mounting bracket, 
removing the two fastening screws that secure the top cover to the bracket 
allows the terminal to slide down the bracket. When the O ring is exposed, 
pull the terminal down the bracket until the end-stop is reached, providing 
access to the power connectors. 
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6. Pass the pre-stripped wires (supplied) through the IP-67 power supply cable 
entry gland. 

 
7. Connect the power supply wires to the WAGO connector (J3) located on the 

TX PWB at the top of the unit. Complete the following steps: 

c. Lift the lever on the outer WAGO connector, insert the stripped positive 
(+24V) wire (red) into the hole, then release the lever and push it to the 
horizontal position to lock it in place. 

NOTE: Be prepared to apply significant force with your fingers to lift the lever on the 

outer WAGO connector. 
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d. Repeat the procedure for the negative (0V) wire, using the innermost 
WAGO connector. The innermost WAGO connector is not used. 

 

CAUTION: DO NOT LIFT THE LEVER BY MORE THAN 90 degrees. This may 

damage the connector lever. 

8. Apply firm hand pressure to each side of the top cover and while ensuring 
that the O-ring enters the housing evenly, slide the cover back to the closed 
position in the housing.  

9. Replace the two large cover fastening screws. Only tighten the two cover 
locking screws until a slight resistance is felt. Over-tightening the screws can 
damage the locking mechanism. 
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10. Connect a separate ground wire from the external ground terminal stud 
located on the top cover of the C1000 housing to the chassis of the AC Power 
supply and to the AC supply ground. The ground wire must be securely 
attached to the ground stud using a terminal which is the correct size for the 
wire and stud. The terminal must be secured to the stud using a flat washer, 
lock washer and nut. The nut must be torqued to 11 in-lbs. 

 
11. Connect the AC input to the power supply to a 100-260V single phase AC 

supply via an isolation switch.  

Next step 

Installing the transmit antenna ............................................................................................ 35 

Related topics 

Power supply ......................................................................................................................... 17 

Installing the DC power supply .......................................................................................... 24 
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Installing the transmit antenna 

Where there is sufficient space, the C1000 can use a simple loop of wire as a 
transmit (Tx) antenna. Installing the Tx antenna is a five-step process. 

In this chapter 

Step 1: Install the Tx antenna loop through the junction box .......................................... 35 

Step 2: Position the Tx antenna loop ................................................................................... 39 

Step 3: Install the Tx cable in the junction box ................................................................... 39 

Step 4: Install the Tx cable in the terminal ......................................................................... 42 

Alternative: Install a compact Tx antenna.......................................................................... 44 

 
 

Step 1: Install the Tx antenna loop through the junction box 

The transmit antenna is a loop of wire that generates the maximum magnetic field 
in the direction at right angles to the loop. For example, if the antenna loop is laid 
out flat on a horizontal surface, the direction of the magnetic field will be vertical. 

The transmit antenna must therefore be installed so that the loop is at right angles 
to the desired direction of communications. 

Chapter 6 
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Installation schematic 

 

Recommended wire types 

Application Wire 

Transmit antenna loop General Cable Super Vu-Tron 81914 #12 AWG single 

conductor 

 General Cable Carol 2C 14 AWG SJ100W water 

resistant cable (only one conductor is used) 

Terminal to transmit junction box General Cable Carol 2C 14 AWG SJ100W water 

resistant cable. 

Antenna wire specifications 

Item Specification 

Wire gauge #16 Gauge, 2-conductor, MSHA-compliant 

Minimum length 100ft MINIMUM (23.5 ft diameter or 6 ft x 16ft 

rectangle) 

Maximum length 300ft (98.5 ft diameter or 6 ft x 50 ft rectangle) 

Minimum DC resistance 0.2 ohm 

Maximum DC resistance 0.8 ohm 

Minimum separation 6 ft (opposite sides of loop) 
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CAUTION: Connecting a transmit antenna with < 0.2 ohms resistance will cause the 

transmitter to shut down on start up. 

 To install the Tx antenna wire to the junction box: 

1. Remove the cover of the Tx junction box. 

WARNING: High voltages may be present when the transmitter is operating. 

Ensure that the terminal is disconnected from the power supply before you open the 

Tx junction box.  

2. Pass one end of the copper antenna wire through the cable entry gland on one 
side of the junction box.  

 

NOTE: The clearance hole for the cable gland also accepts fittings for ½-inch 

conduit, where further protection against abrasion or water ingress is required. 

 

WARNING: If the antenna wire is installed in a metal, armored or shielded conduit, 

the outer casing of that conduit must be in an insulated gland or conduit fitting and 

be isolated from the TX junction box where the wire returns. 

3. Run the Tx antenna wire through flexible or rigid conduit for protection. 

4. Pass the other end of the wire through the cable entry gland on the other side 
of the box. 

5. Strip back both antenna wire ends to bare copper by 0.4-inch. 

6. On one of the outside WAGO connectors lift one of the levers, insert the 
stripped copper wire end into the hole and then release the lever to clamp and 
connect the wire to the circuit board. 
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NOTE: Be prepared to apply significant force with your fingers to lift the lever on the 

outer WAGO connector. 

 
7. Repeat the procedure on the opposite outside WAGO connector for the other 

end of the wire.  

 

WARNING: To comply with FCC requirements for Specific Absorption Rate of 

electromagnetic radiation, the antenna wire must be installed where a human body will 

not be any closer than 20 cm to the antenna.  

8. Position the antenna wire loop so that it forms a single loop that extends out 
from the junction box, with opposite sides separated by at least six feet. 
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Step 2: Position the Tx antenna loop 

 To position the Tx antenna: 

Bend the antenna wire into a circular shape to provide the maximum signal 
output. A circular is the ideal shape because the transmit signal strength is 
proportional to the area of the loop. Beyond making an effort to conform to this 
principle of physics, the shape of the loop is not critical.   

Optimal position in relation to the opposite terminal location 

For optimal results, align the axis of the Tx antennas with the direct transmission 
path between the primary and secondary terminal locations. 

 

Offset position 

Tx antennas may be offset by up to 30 degrees. However, the offset does increase 
the length of the through-the-earth path. 
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Step 3: Install the Tx cable in the junction box 

The C1000 Tx junction box provides a convenient means of terminating the 
antenna loop and is supplied with conduit fittings for flexible waterproof conduit. 

Installation schematic 

The Tx junction box is connected to the C1000 terminal by a 3-conductor cable 
(recommended gauge #14). 

 

Installation procedure 

 To install the Tx cable in the junction box: 

1. Remove the cover of the Tx junction box. 

WARNING: High voltages may be present when the transmitter is operating. 

Ensure that the terminal is disconnected from the power supply before you open the 

Tx junction box. 

2. Pass the 2-conductor transmit cable through the cable entry gland and then 
strip back the wires to bare copper by 0.4-inch. 

3. On the center WAGO connector lift the lever for the black wire, insert the 
stripped black antenna wire into the hole and then release the lever to clamp 
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and connect the wire to the circuit board. Repeat the procedure for the white 
antenna wire.  

 

NOTE: The clearance hole for the cable gland also accepts fittings for ½-inch 

conduit. 

4. Temporarily replace the cover on the junction box. 
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Step 4: Install the Tx cable in the terminal 

Installation schematic 

The Tx junction box is connected to the C1000 terminal by a #16 Gauge, 2-
conductor, MSHA-compliant cable. 

 

 To install the Tx antenna cable: 

1. On the top cover of the terminal, remove the cover access screws and carefully 
slide out the cover and circuit board about three inches until it reaches the 
end-stop to provide access to the power supply connectors. Do not attempt to 
pull the cover any further. 

2. If the terminal is already mounted vertically on the mounting bracket, remove 
the two screws that secure the top cover to the bracket. The terminal slides 
down the bracket until the end stop is reached, providing access to the power 
connectors. 
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3. Pass the transmit cable through the cable entry gland and then strip back the 

two wires to bare copper by 0.4-inch. 

 

NOTE: The clearance hole for the cable gland also accepts fittings for ¾ inch 

conduit. 

4. On the WAGO connector lift the lever for the black antenna wire, insert the 
stripped black wire into the hole and then release the lever to clamp and 
connect the wire to the circuit board. Repeat the procedure for the white 
antenna wire.  
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NOTE: Be prepared to apply significant force with your fingers to lift the lever on the 

outer WAGO connector. 

 

CAUTION: DO NOT LIFT THE LEVER BY MORE THAN 90 degrees. This may 

damage the connector lever. 

5. Slide the circuit board and top cover back into the terminal housing, replace 
the fastening screws and lightly tighten the two cover locking screws until 
you feel a slight resistance. 

Next step 

Mounting the terminal .......................................................................................................... 46 
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Alternative: Install a compact Tx antenna 

If there is insufficient space in the environment for a single loop installation, you 
can install an optional compact transmit antenna. 

Compact transmit antenna options 

Two options are available to cover different ranges of the ULF frequency band. 

Item Part number 

C1000 Compact Transmit Antenna  2-4 kHz PRD-00210-01-00 

C1000 Compact Transmit Antenna  5-8 kHz PRD-00210-02-00 

 

The compact transmit antenna uses a multi-turn antenna to reduce the area 
required. 

A series tuned circuit is used to cancel the antenna inductance. The tuning 
capacitors are housed in the Tx Junction Box. Because the unit is tuned, a different 
variant of the Tx Junction box is supplied for each operating frequency, and the 
antenna dimensions specified below must be used. 

Each loop of wire must be separated by a distance of approx one inch from 
adjacent loops and be formed in a circle. Running the wire through 0.5 inch 
conduit provides the required separation.  

Frequency Tx junction box Wire length No. of loops Approx. diameter 

2 kHz PRD-00210-02-00 112 ft 3 12 ft 

3 kHz PRD-00210-03-00 112 ft 3 12 ft 

4 kHz PRD-00210-04-00 112 ft 3 12 ft 

5 kHz PRD-00210-05-00 112 ft 3 12 ft 

6 kHz PRD-00210-06-00 112 ft 3 12 ft 

7 kHz PRD-00210-07-00 80 ft 2 13 ft 

8 kHz PRD-00210-08-00 80 ft 2 13 ft 

 

Next step 

Mounting the terminal .......................................................................................................... 46 
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Mounting the terminal 

When you have installed both the power connections and the Tx antenna 
subsystem, you can mount the C1000 terminal vertically on the supplied 
mounting bracket. 

Requirements 

Complete all the power and Tx antenna wiring installations before you mount the 
terminal to the mounting bracket. 

 To mount the terminal: 

1. Secure the mounting bracket to a vertical surface using a minimum of four 
fasteners. The bracket has a number of mounting holes to support different 
drilling patterns. 

 
2. Slide the terminal onto the mounting bracket from below. 

WARNING: The bracket must be secured with appropriate fasteners to a surface 

that is capable of supporting a 50lb vertical load. 

Chapter 7 
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3. Fasten the terminal to the mounting bracket by tightening the two self tapping 
screws that pass through the upper cover and into the bracket. This prevents 
the terminal from sliding down the bracket. You do not need to secure the 
two lower screws that attach to the bottom of the bracket until you complete 
all wiring to the terminal. 

 

Next step 

Installing the receive antenna .............................................................................................. 48 

Related topics 

Step 1: Mount the transmit antenna .................................................................................... 75 

Step 2: Mount the receive antenna ...................................................................................... 77 
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Installing the receive antenna 

Installing the receive (Rx) antenna is a two-step process. 

In this chapter 

Step 1: Install the Rx antenna cable ..................................................................................... 48 

Step 2: Optimize the Rx antenna position .......................................................................... 49 

 
 

Step 1: Install the Rx antenna cable 

Installation schematic 

 

The receive antenna is connected to the terminal via a 25-foot cable which is 
supplied with the antenna. Each end of this cable features a 12-pin IP-67 
waterproof connector that mates with the corresponding connectors on the 
receive antenna and terminal. 

NOTE: The male connector mates with the terminal. The female connector mates with 

the antenna assembly. 

Chapter 8 
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The maximum voltage on the Rx cable is +/- 8V DC. This supply is current 
limited. 

 To install the Rx cable in the terminal 

1. Mate one end of the 25-foot receive antenna cable to the 12-pin receptacle 
connector on the Rx antenna. 

 
2. Mate the other end of the receive antenna cable to the 12-pin receptacle 

connector located closest to the centre of the bottom cover. The second Rx 
connector is reserved for future use. 

 
3. Align the connector body with the receptacle and push the connector onto the 

receptacle until a positive engagement is obtained. To remove the connector, 
push the outer locking ring toward the receptacle. 

 

Step 2: Optimize the Rx antenna position 

With the primary terminal transmitter powered on, you can manually align the 
Rx antenna at the secondary terminal in the link to maximize the signal-to-noise 
ratio for optimal performance. 
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Basic Rx antenna positioning concepts 

The receive antenna is a multi-turn loop of wire approx 3 ft in diameter that 
produces a maximum output signal when the received magnetic field is in the 
direction at right angles to the loop.  

For example, if the direction of the magnetic field between the TTE link is vertical, 
the receive antenna should be laid out flat on a horizontal surface. If the direction 
is horizontal, position the antenna vertically 

The receive antenna must therefore be initially installed so that the loop is at right 
angles to the desired direction of communications, as illustrated in the following 
diagram: 

Manual adjustment effects 

Initially, align the antenna axis as closely as possible with the transmission path. 

 

Adjust the alignment to produce the best signal and signal quality. Do not be 
surprised if the position of the antenna that produces the optimal signal quality 
does not follow the direct transmission path. 

 

IMPORTANT: Do not position the Rx antenna inside the Tx antenna loop. 
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Next step 

Controlling the terminal from a connected PC ................................................................. 53 

Controlling the terminal directly ........................................................................................ 64 

Related topics 

Manually adjusting the Rx antenna .................................................................................... 51 

Receive antenna ..................................................................................................................... 17 

Step 2: Mount the receive antenna ...................................................................................... 77 

 

 
 

Manually adjusting the Rx antenna 

Before you begin 

1. At both the primary and secondary TTE link locations, ensure that the Rx 
cable is connected to the Rx antenna and the terminal. 

2. At both the primary and secondary TTE link locations, ensure that the Tx 
cable is connected to the junction box and the terminal. 

3. At both the primary and secondary TTE link locations, power on the system. 

4. Verify that the Power LED (green), Alarm/status LED (blue) and Data LED 
(blue) are in the correct state at the Primary terminal. 

5. Verify the Power LED (Green) and Alarm/status LED (blue) are in the correct 
state at the Secondary terminal. 

6. Begin your adjustments at the location of the Secondary TTE link location. 

 To manually adjust the Rx antenna 

1. At the secondary TTE link location, manually move the Rx antenna and, as you 
move it, watch the sync LED to see if the receiver can detect a signal. Once 
synchronization is obtained, observe the bar graphs in the two rows of the 
LCD display to monitor the signal strength and quality of the TTE link. 

 
The upper row bar, labelled Rx, indicates the strength of the receive signal, in 
dB, relative to the receiver noise floor. The numerical value is displayed on 
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the right of the LCD. The range of the display value is 0 to 60 dB. The upper 
value of 60 dB represents the highest received signal level. 

The lower row bar, labelled Qx, indicates the signal quality, in dB, in the 
presence of in-band noise and other forms of degradation. The numerical 
value is displayed on the right hand side of the LCD. The range of the 
displayed value is also 0 to 60 dB. The upper value of 60 dB represents the 
highest signal quality. 

Measurement  Minimum acceptable level 

Rx   > 10 dB 

Qx  > 10 dB  

 

2. Continue moving the antenna until you find the position that produces the 
highest combination of signal and quality strength.  

When you adjust the Rx antenna to achieve levels beyond the minimum 
acceptable thresholds, the Sync LED status indicator on the secondary 
terminal displays in the color YELLOW. This indicates that the secondary 
terminal has synchronized to the primary terminal. 

The secondary terminal automatically begins to transmit back to the primary 
terminal.  

3. At the primary TTE link location, manually move the Rx antenna until you 
find the position that produces the highest combination of signal and quality 
strength.  

When the primary radio synchronizes with the secondary, the Sync LED 
displays in the color BLUE. This indicates that both ends of the link are 
synchronized. 

The LED on the secondary terminal also displays in the color BLUE within 
two minutes of synchronization at both ends of the link. 

Next step 

Controlling the terminal from a connected PC .................................................................. 53 

Controlling the terminal directly ......................................................................................... 64 

Related topics 

Basic Rx antenna positioning concepts ............................................................................... 50 

Receive antenna ..................................................................................................................... 17 

Step 2: Mount the receive antenna ...................................................................................... 77 
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Controlling the terminal from a connected 

PC 

The C1000 can connect to an external PC using a cable or using Wi-Fi so you can 
access network functionality and control remote devices. 

In this chapter 

Wireless connections ............................................................................................................. 53 

Logging onto the terminal from a cable connected PC .................................................... 54 

Logging onto the terminal from a Wi-Fi connected PC ................................................... 55 

Setting the terminals to Primary or Secondary mode from a PC .................................... 57 

Configuring the terminal from a PC ................................................................................... 59 

 
 

Wireless connections 

The C1000 terminal is equipped with two wireless interfaces: Wi-Fi and 
Bluetooth. Each operates in the 2.4 GHz ISM band.  

The default configuration for these interfaces is: 

 Wi-Fi = ON 

 Bluetooth = OFF  

Wi-Fi interface 

The Wi-Fi interface provides a simple means for connecting an external PC, such 
as a laptop, directly to the terminal. This provides access to the Web interface for 
completing tasks such as system monitoring or configuration updates. Only one 
wireless interface may be enabled at any one time. 

Bluetooth interface 

The Bluetooth interface enables voice audio to be sent to a Bluetooth enabled 
wireless headset. 
 

Chapter 9 
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Logging onto the terminal from a cable connected PC 

A PC can be connected directly to the terminal using an Ethernet crossover cable.  

 

To communicate directly with the terminal, the PC must be configured with a 
fixed IP address that uses the same IP address as the terminal, but with different 
values for the final three digits.  

For example, if the terminal is configured with the default IP address: 
192.168.1.235, then the PC may be given an address: 192.168.1.200.  

 To log onto the terminal from a PC: 

1. Connect the Ethernet crossover cable between the PC Ethernet port and the 
terminal Ethernet port. 

IMPORTANT: A standard Ethernet cable will not support a direct connection to the 

terminal. You must use an Ethernet crossover cable. 

2. On the PC launch a web browser, type the terminal's IP address in the address 
bar, then press ENTER. The welcome page appears. 
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Next step 

Setting the terminals to Primary or Secondary mode from a PC .................................... 57 

Related topics 

Logging onto the terminal from a Wi-Fi connected PC .................................................... 55 

 

 
 

Logging onto the terminal from a Wi-Fi connected PC 

A PC equipped with a Wireless Network Adapter can be connected to the C1000 
terminal. 

 To log onto the C1000 Terminal through Wi-Fi: 

1. Connect the terminal to a DC power source. 

2. Check that the Power LED is on (green) and the Alarm/Status LED is on 
(blue, 1 minute after power up). 

3. On the PC, connect to the C1000 wireless network. 

 In XP: Start > Control Panel > double-click Network Connections > right-
click Wireless Network Connection and click View Available Wireless 

Networks > C1000 > Connect. 

 In Vista and Windows 7: Start > Connect to > Under Wireless Network 

Connection click C1000 > Connect. 

4. To verify that the PC is connected to the terminal, connect to the C1000 
terminal by entering the terminal IP address into the browser. The default 
address is 192.168.1.235 but this may be changed in the LCD System 
Configuration menu. 

The browser displays the Vital Alert C1000 welcome page. 

 
5. To end the Wi-Fi session: 
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a. From the PC Web browser, open the View Wireless Network 

Connections list. 

b. Disconnect the C1000 wireless network. 

The system logs you off. 

Configuring the terminals from a PC Web browser, connected through a 

LAN (router) 

 To log onto the C1000 Terminal through LAN (router): 

1. Connect the terminal to a DC power source. 

2. Check that the Power LED is on (green) and the Alarm/Status LED is on 
(blue, 1 minute after power up). 

3. Connect the Ethernet cable from the C1000 to an unused LAN router port. 

NOTE: You cannot connect the PC directly to the C1000 Ethernet port. 

4. On the PC, connect to the C1000 wireless network. 

 In XP: Start > Control Panel > double-click Network Connections > right-
click Local Area Connection and click C1000 > Enable. 

 In Vista and Windows 7: Start > Connect to > Under Local Area 

Connection click C1000 > Connect. 

5. To verify that the PC is connected to the C1000 terminal: 

a. Launch a Web browser and connect to the C1000 terminal by entering the 
following address into the browser: 

b. In the address bar type the C1000 terminal IP address (preceded by 
http://). The default address is 192.168.1.235 but this may be changed in 
the LCD System Configuration menu. 

The browser displays the Vital Alert C1000 welcome page. 

 
6. To end the network connection session: 

a. From the PC Web browser, open the Local Area Connections list. 
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b. Disable the C1000 network. 

The system logs you off. 

Next step 

Setting the terminals to Primary or Secondary mode from a PC .................................... 57 

Related topics 

Logging onto the terminal from a cable connected PC .................................................... 54 

 

 
 

Setting the terminals to Primary or Secondary mode from a PC 

Before you begin 

 Ensure that your PC is connected to the C1000 terminal 

 To set the terminals to Primary or Secondary mode from a PC: 

1. Log onto the C1000 terminal (see page 55) and in the menu click Radio 
Configuration. 

2. Complete the following configuration: 

 Set Tx to On. 
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 Set Terminal mode to either Primary or Secondary, depending on which 
mode you want to apply to the terminal. 

 

3. Click Commit Changes. 

Do not adjust the remaining radio parameter default settings. Refer to 
Advanced Radio Configuration for further information. 

4. Repeat this procedure for the second terminal and set it to be the alternate 
mode to the first terminal you configured. 

Next step 

Configuring the terminal from a PC ................................................................................... 59 

Related topics 

Setting the terminals to Primary or Secondary mode from the terminal interface ....... 64 

Establishing the TTE link...................................................................................................... 72 

 

 
 



Rev 1.2 Vital Alert C1000 Installation and User Guide 59 

 

 

Configuring the terminal from a PC 

The C1000 terminal software gives you the tools you need to set up and test the 
radio configurations and network interface configurations. You can also use it to 
run select applications. 

NOTE: You can complete the same tasks whether you run the software from the 

terminal LCD screen or from a connected PC. Changes made via a PC also update the 

status shown on the LCD screen. 

Available menus 

From the main menu of the C1000, the system includes five function menu areas: 

 Radio Configuration 

 System Configuration 

 System Test 

 Applications 

Navigating the menus from a PC 

 To navigate the menus from a PC: 

1. Log onto the terminal from a PC by connecting via Ethernet crossover cable 
(see page 54) or by connecting via Wi-Fi (see page 55). 

2. Launch a Web browser and connect to the terminal by entering the following 
address into the browser: http://192.168.1.235 

The browser displays the Vital Alert C1000 welcome page. 
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You can now select one of the five function menu areas in the left panel. 

Working in the Radio Configuration menu 

The Radio Configuration menu gives you the settings to specify the operating 
parameters of the C1000 radio. 

 To work in the Radio Config menu: 

1. Click Radio Configuration. The Radio Configuration page appears. 

 
2. Modify the settings as described in the following table. 

Parameter Default Description 

Tx mode OFF Toggles the transmitter between ON and OFF 

Tx signal  100% The Tx signal level can be set between 100% and 5% of 

maximum 

Term mode Primary Selects primary or secondary. The Terminal mode is also 

displayed in the lower left corner of the LCD display (P or S) 

Car/symb 4000/1000 The carrier frequencies and symbol rate can be selected 

from a list of 10 possible combinations 

Frame Size 8 bytes Can be set between 4 and 16 bytes 

Guard Time 10 msec Warning: Factory Use only. Leave at Default setting 

Switch Time 5 msec Warning: Factory Use only. Leave at Default setting 

Commit Changes  Changes made in the radio configuration menu are only 

implemented when committed 
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Parameter Default Description 

Undo Changes  Re-sets the radio configuration to the previous state. 

IMPORTANT: In each link, one terminal has to be designated the Primary, and the 

other the Secondary.  

 

WARNING: The Guard Time and Switching Times must be left at their default values. 

 

3. Click Commit Changes. 

Working in the System Configuration Menu 

The system configuration menu gives you commands and configurations to set 
up the C1000 network interfaces.  

 

Static vs. dynamic IP address 

The C1000 terminal IP address can be either static or dynamically assigned by an 
internal DHCP server. Notes: 

 Use static addressing when you connect to a PC via the Ethernet port and the 
crossover cable supplied with the terminal 

 Use dynamic addressing when you connect to a PC via a router 

 The default static IP address of the terminal is 192.168.1.235 

 To change the static IP address, click in the IP address fields and type the new 
address 

 The default subnet mask is 255.255.255.0 

 To change the subnet mask, click in the Netmask fields and type the new 
values. 
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 To work in the System Config menu: 

1. Click System Configuration. The System Configuration page appears. 

 
2. Modify the settings as described in the following table. 

Setting Description 

Wireless Select with Wi/Fi ON, Bluetooth ON or Both OFF. Wi-Fi and Bluetooth cannot be 

enabled at the same time. 

The C1000 Terminal supports two modes of Wireless Communication, Wi-Fi and 

Bluetooth. Either Wi-Fi or Bluetooth may be enabled by clicking on the appropriate 

button IP address. It is not possible to enable Wi-Fi and Bluetooth at the same 

time. 

NOTE:: The C1000 may also be connected to a PC equipped with an IEEE 

802.11b/g modem using an ad-hoc Wi-Fi connection. The IP address used by the 

C1000 Terminal Wi-Fi modem is 192.168.2.2. The PC modem must be configured 

to support ad-hoc (peer-peer) networking. 

IP Address Sets the C1000 static IP address. The default IP address is 192.168.1.235 

This option is used to allow a PC to communicate directly with the C1000 Terminal 

using an Ethernet Crossover cable 

IP Mode Allows either static or dynamic IP addressing to be selected. Dynamic addressing 

should be used when the C1000 is connected to a PC via a router. 

 

3. Click Commit Changes. 

Working in the System Status menu 

The System Status menu displays system status information and enables you to 
run test applications from the Terminal. 
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 To work in the System Status menu: 

1. Click System Status. The System Status page appears. 

 
2. Modify the settings as described in the following table. 

Setting Description 

System Status Displays the SW revision levels used in the C1000 Terminal 

Data Mode Data = default terminal sends data unless PTT pushed 

Voice = terminal sends voice frames only until data mode is changed (note 

pressing PTT will reset the terminal to data mode) 

Canned Messages Sends a message with the current time and a message number. The 

message rate can be adjusted using up and down keys. 

BER Test Toggles a Bit Error Rate (BER) test ON or OFF. A known data sequence is 

transmitted from the far end of the link and the BER rate is displayed on the 

LCD screen.  

 

3. Click Commit Changes. 

Related topics 

Logging onto the terminal from a cable connected PC .................................................... 54 

Logging onto the terminal from a Wi-Fi connected PC .................................................... 55 

Next step 

Establishing and testing the TTE link ................................................................................. 72 
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Controlling the terminal directly 

You can control the terminal using the LCD panel or by directly connecting a 
keyboard. 

In this chapter 

Setting the terminals to Primary or Secondary mode from the terminal interface ....... 64 

Configuring the terminal from the LCD screen ................................................................ 65 

 
 

Setting the terminals to Primary or Secondary mode from the terminal 
interface 

In normal system operation the C1000 LCD displays the following information: 

Row Description 

1 Receiver signal level 

2 Receiver signal quality 

3 Messages 

4 LED assignments 

 

 

To access other display menus, connect a USB keyboard equipped with a type A 
(flat) plug into one of the USB ports on the bottom of the terminal. 

 To set the terminals to Primary or Secondary mode from the terminal 
interface: 

1. Connect the terminal to a DC power source. 

2. Check that the Power LED is on (green) and the Alarm LED is on (blue, 1 
minute after power up). 

3. Connect a keyboard to one of the USB ports on the bottom cover of the 
terminal. 

Chapter 10 
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Row 3 in the terminal LED displays Keyboard Connected. 

4. Press ALT+M to access the list of C1000 menus. 

5. Press the UP ARROW or DOWN ARROW key to scroll to Radio 

Configuration. 

6. Press ENTER to select the Radio Configuration menu. 

7. Press the UP ARROW or DOWN ARROW key to scroll to Terminal Mode = 

Secondary. 

8. Press ENTER to toggle the terminal mode to Primary if required. 

9. Press the UP ARROW or DOWN ARROW key to scroll to TX State=OFF. 

10. Press ENTER to toggle the Tx state to Tx State = ON. 

11. Press ESC to return to the normal LED display status. 

12. Press the UP ARROW or DOWN ARROW key to scroll to SUBMIT. 

13. Press ENTER to load the new configuration data into the C1000 Terminal. 

14. Press ESC to return to the normal LED display status. 

WARNING: To store any configuration changes in the C1000 terminal you must 

complete the final step in the previous procedure. 

Next step 

Configuring the terminal from the LCD screen ................................................................ 65 

Related topics 

Setting the terminals to Primary or Secondary mode from a PC .................................... 57 

Establishing the TTE link ..................................................................................................... 72 

 

 
 

Configuring the terminal from the LCD screen 

The C1000 terminal software gives you the tools you need to set up and test the 
radio configurations and network interface configurations. You can also use it to 
run select applications. 

NOTE: You can complete the same tasks whether you run the software from the 

terminal LCD screen or from a connected PC. 

LCD display on power-up 

When the system is powered up, the LCD screen on the front of the C1000 
terminal displays the following status information: 
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Line Description 

1 Displays the level of the received signal as a bar graph, and numerically in dB above threshold. 

2 Displays the quality of the received signal from 0 to 60 dB. 

3 Status messages and test messages. 

4 The character in the lower left corner displays the terminal configuration (P=Primary; 

S=Secondary). 

The remainder of the line provides the labels for the LED indicators immediately below the 

display. 

For Main Menu press ALT+M 

 To access the Main Menu from any screen in the system: 

Press ALT+M. The Main Menu menus appears. 

 

Available menus 

From the main menu of the C1000, the system includes four function menu areas: 

 Radio Configuration 

 System Configuration 

 System Testing 

 Applications 

Navigating the LCD menus from a keyboard 

 To navigate the LCD menus from a keyboard: 

1. Connect a USB keyboard to one of the USB ports on the bottom cover of the 
terminal. 

2. Press the following keys to display or change configuration items: 

 Press ↑ or ↓ buttons to scroll through the menus 

 Press ENTER to select a menu or sub menu 

 Press ESC to return to a previous menu 
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Working in the Radio Configuration menu 

The Radio Configuration menu gives you the settings to specify the operating 
parameters of the C1000 radio. 

 To work in the Radio Config menu: 

1. Press ALT+M to access the Main Menu.  

2. Press ENTER. The Radio Config menu appears. 

 
3. Scroll to the parameter you want to work with and press ENTER. 

4. Scroll through the radio parameter options described in the following table to 
select the setting you want. 

Parameter Default Description 

Tx mode OFF Toggles the transmitter between ON and OFF 

Tx signal  100% The Tx signal level can be set between 100% and 5% of 

maximum 

Term mode Primary Selects primary or secondary. The Terminal mode is also 

displayed in the lower left corner of the LCD display (P or S) 

Car/symb 4000/1000 The carrier frequencies and symbol rate can be selected 

from a list of 10 possible combinations 

Frame Size 8 bytes Can be set between 4 and 16 bytes 

Guard Time 10 msec Warning: Factory Use only. Leave at Default setting 

Switch Time 5 msec Warning: Factory Use only. Leave at Default setting 

Commit Changes  Changes made in the radio configuration menu are only 

implemented when committed 

Undo Changes  Re-sets the radio configuration to the previous state. 
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Selecting the Radio Configuration Parameters 

The default carrier and symbol rates are 4 kHz and 1 kb/sec respectively. 
Operating at a lower frequency such as 2kHz reduces the signal loss in the 
strata. Operation at higher frequencies may reduce the background noise 
significantly. Operating at 4 kHz provides a good compromise between these 
two conditions. Operation at 4 kHz should be avoided if the receive antenna 
is located near florescent lighting as this tends to create the maximum noise at 
this frequency. 

The bit rate may be reduced below 1 kHz for low-speed data-only 
applications. The reduced bandwidth improves the receiver signal quality and 
so, in turn, extends the operating range. 

The frame size refers to the length of the TDD frame that is sent over the TTE 
air interface. The default is 8 bytes, which is recommended for voice 
applications. Longer frame sizes may be selected. This not only improves the 
throughput of the TTE link, but also increases the delay between the 
transmission and reception of data.  

IMPORTANT: In each link, one terminal has to be designated the Primary, and the 

other the Secondary.  

 

WARNING: The Guard Time and Switching Times must be left at their default 

values. 

5. Press ENTER. 

6. To modify another setting, press ESC to view the list of configurations again. 

Working in the System Configuration Menu 

The system configuration menu gives you commands and configurations to set 
up the C1000 network interfaces.  

 

Static vs. dynamic IP address 

The C1000 terminal IP address can be either static or dynamically assigned by an 
internal DHCP server. Notes: 

 Use static addressing when you connect to a PC via the Ethernet port and the 
crossover cable supplied with the terminal 

 Use dynamic addressing when you connect to a PC via a router 

 The default static IP address of the terminal is 192.168.1.235 

 The default netmask is 255.255.255.0 

 To work in the System Config menu: 

1. Press ALT+M to access the Main Menu. 
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2. Press the DOWN ARROW and scroll to System Config and then press 
ENTER. The System Config menu appears. 

 
3. If there are options for your selection, scroll to the setting you want, as 

described below. 

Setting Description 

Wireless Select with Wi/Fi ON, Bluetooth ON or Both OFF. Wi-Fi and Bluetooth cannot be 

enabled at the same time. 

The C1000 Terminal supports two modes of Wireless Communication, Wi-Fi and 

Bluetooth. Either Wi-Fi or Bluetooth may be enabled by clicking on the appropriate 

button IP address. It is not possible to enable Wi-Fi and Bluetooth at the same 

time. 

NOTE:: The C1000 may also be connected to a PC equipped with an IEEE 

802.11b/g modem using an ad-hoc Wi-Fi connection. The IP address used by the 

C1000 Terminal Wi-Fi modem is 192.168.2.2. The PC modem must be configured 

to support ad-hoc (peer-peer) networking. 

IP Address Sets the C1000 static IP address. The default IP address is 192.168.1.235 and the 

default netmask is 255.255.255.0 

This option is used to allow a PC to communicate directly with the C1000 Terminal 

using an Ethernet Crossover cable 

IP Mode Allows either static or dynamic IP addressing to be selected. Dynamic addressing 

should be used when the C1000 is connected to a PC via a router. 

 

4. Press ENTER. 

5. To modify another setting, press ESC to view the list of configurations again. 

Working in the System Testing menu 

The System Status menu displays system status information and enables you to 
run test applications from the terminal. 

 To work in the System Testing menu: 

1. Press ALT+M to access the Main Menu. 

2. Press the DOWN ARROW and scroll to System Status and then press 
ENTER.  
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The System Status menu appears. 

 
3. Scroll to the setting or command you want to work with and press ENTER. 

4. If there are options for your selection, scroll to the setting you want, as 
described in the following table. 

Setting Description 

System Status Displays the SW revision levels used in the C1000 Terminal 

Data Mode Voice= terminal sends only voice frames without needing the PTT input to 

be held low (i.e. connected to ground).  

NOTE: if PTT is momentarily held low when in Voice mode, the system will 

switch back to the default data mode. 

Canned Messages Sends a message with the current time and a message number. The 

message rate can be adjusted using up and down keys. 

BER Test Toggles a Bit Error Rate (BER) test ON or OFF. A known data sequence is 

transmitted from the far end of the link and the BER rate is displayed on the 

LCD screen.  

Wireless Rx Data Displays the raw data output from the receiver on the LCD screen. 

 

5. Press ENTER. 

6. To select another test, press ESC to view the list again. 

Working in the Applications menu 

The Applications menu lists the user applications you can run from the terminal. 
The current release of software supports two user applications: 

 Chat 

 RS-485 data 

 To run an application from the Applications menu: 

1. Press ALT+M to access the Main Menu. 

2. Press the DOWN ARROW and scroll to Applications and then press ENTER.  

The Applications menu appears. 

3. Scroll to the application you want to run. 

Application Description 

Chat Text entered on a keyboard connected to a USB port is displayed on the 

terminal at the other end of the link. 
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Application Description 

RS-485 Link Serial data input at the RS-485 port of the terminal is output on the RS-485 

port at the other end of the link. 

 

CAUTION: The baud rate on the RS-485 port may be set to standard values in the 

range of 600 to 115,200 bpsec. However, devices connected to the RS-485 port 

must be configured to send data at an average rate that is compatible with the 

limited throughput of the TTE link. If the throughput is exceeded, the data buffer will 

overflow and data will be lost. The data LED on the C1000 front panel turns RED to 

warn when this condition occurs. 

4. Press ENTER. The application runs. 

5. To select another application, press ESC to view the list again. 

Next step 

Establishing and testing the TTE link ................................................................................. 72 

Related topics 

Configuring the terminal from a PC ................................................................................... 59 
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Establishing and testing the TTE link 

When both terminals are installed and you have configured one to be the Primary 
terminal and the other to be the Secondary terminal you can establish and test the 
TTE link. 

In this chapter 

Establishing the TTE link ..................................................................................................... 72 

Testing the TTE link .............................................................................................................. 73 

 
 

Establishing the TTE link 

 To establish the TTE link: 

1. Ensure that the terminals are properly set to Primary or Secondary mode. 

2. Connect the two terminals to power.  

The TTE signal synchronization process begins and automatically steps 
through the following stages: 

a. The Primary terminal starts transmitting at the rate defined by the radio 
configuration parameters.  

b. The Secondary terminal receives the signal from the Primary terminal and 
synchronizes its receiver with the Primary transmitter. The SYNC 
indicator on the secondary terminal appears in YELLOW.  

c. When the Secondary is synchronized the Signal Level and Signal Quality 
bar graphs and display become active.  

IMPORTANT: Synchronization can only be achieved if each terminal is 

programmed with the same radio configuration parameters. 

d. When the Secondary is synchronized it is able to transmit back to the 
Primary terminal.  

e. The Primary terminal then synchronizes its receiver with the Secondary 
transmitter. When the Primary receiver is synchronized the SYNC 
indicator appears in BLUE.  

f. Within one minute the secondary will be notified that the Primary is also 
synchronized and its SYNC indicator appears in BLUE. 

The system is now ready for two-way voice or data communications. 

 

Chapter 11 
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Next step 

Testing the TTE link .............................................................................................................. 73 

Related topics 

Setting the terminals to Primary or Secondary mode from a PC .................................... 57 

Setting the terminals to Primary or Secondary mode from the terminal interface ....... 64 

 

 
 

Testing the TTE link 

Use the terminal's text chat application to verify the TTE link. To successfully 
complete the test, you must enable chat at both the Primary terminal and the 
Secondary terminal. 

 To test the TTE link: 

1. Connect a keyboard equipped with a USB interface and type A (flat) plug into 
one of the USB ports on the bottom of the terminal. 

 
In row three of the terminal's LED screen the system displays the status 
message Keyboard Connected. 

2. Press ALT+M to view the list of C1000 menus. 

3. Press the UP ARROW or DOWN ARROW key to scroll to CHAT and press 
ENTER. 

4. Type any text to create a short message which will appear on the third row of 
the LCD screen.  

5. Press ENTER to send the message to the remote terminal. The message 
appears on the LCD screen of the remote terminal. 

6. View the LCD screen on the terminal you are working on. Any message typed 
at the remote terminal appears on this screen. 

7. To return to the normal LED screen status display press ESC. 

When you have successfully sent and received messages between the two 
terminals the test is complete. 
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Alternate test options 

The Timed Messages and Bit Error Rate (BER) test applications can also be used 
to test the system automatically. 

Next step 

Mounting the transmit and receive antennas .................................................................... 75 
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Mounting the transmit and receive antennas 

Permanently mount the transmit and receive antennas after you have successfully 
established a reliable TTE link between the terminals and tested communications 
between them. 

In this chapter 

Step 1: Mount the transmit antenna .................................................................................... 75 

Step 2: Mount the receive antenna ...................................................................................... 77 

 
 

Step 1: Mount the transmit antenna 

Mounting the transmit antenna is a two-step process: 

1. Secure the transmit junction box 

2. Secure the transmit antenna wire or conduit 

Before you begin 

Ensure that you have installed and successfully tested the complete terminal 
system at each end of the TTE link. 

 To secure the transmit junction box: 

Secure the box using appropriate fasteners to a solid mounting surface using the 
following illustration and guidelines: 

Chapter 12 
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 The box has four deep mounting holes close to each corner of the unit.  

 
 These holes will accept fasteners with a maximum head diameter of 0.32 inch 

and a thread diameter of 0.25 inch. 

 To secure the standard antenna wire or conduit: 

Secure the antenna using retaining clips with sufficient spacing to avoid the cable 
sagging. The antenna shape is not highly critical provided the above guidelines 
are followed.  

WARNING: For a standard antenna, the transmit antenna peak current is 30 A and the 

peak voltage 50V. Ensure that the installation complies with local electrical safety 

codes. 

 To install a compact antenna: 

Follow the same steps as described above for the standard antenna to connect the 
antenna to the junction box and terminal. The antenna wire must be permanently 
installed with the correct shape, diameter and cable spacing.  

Warnings 

WARNING: The peak transmit current is 30 A in the tuned antenna, but the peak 

voltage on the antenna cable may be as high as 250V. Ensure the transmit antenna 

installation complies with local electrical safety codes. 
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WARNING: If the antenna output is short circuited, the transmitter will immediately shut 

down if the peak current exceeds 40 A. You can only restart the transmitter after you 

turn off the power supply to the terminal. Once the short circuit has been removed, 

apply power to the terminal again. The transmitter restarts. 

 

Related topics 

Installing the transmit antenna ............................................................................................ 35 

Step 2: Mount the receive antenna ...................................................................................... 77 

Transmit antenna .................................................................................................................. 16 

 
 

Step 2: Mount the receive antenna 

The receive antennas must be permanently installed in the orientation that 
provides the best signal quality. 

Before you begin 

Ensure that you have installed and successfully tested the complete terminal 
system at each end of the TTE link. 

 To secure the receive junction box: 

Secure the box using appropriate fasteners to a solid mounting surface using the 
following illustration and guidelines: 
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 The box has four deep mounting holes close to each corner of the unit.  

 
 These holes will accept fasteners with a maximum head diameter of 0.32 inch 

and a thread diameter of 0.25 inch. 

 To secure the antenna conduit: 

1. Orient the antenna in a roughly circular shape. 

2. Secure the ½-inch antenna conduit using retaining clips with sufficient 
spacing to avoid the cable sagging. 

Related topics 

Installing the receive antenna .............................................................................................. 48 

Step 1: Mount the transmit antenna .................................................................................... 75 

Receive antenna ..................................................................................................................... 17 
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Connecting to voice, text and data 

communications devices 

You can connect a broad range of external input and output devices to the C1000 
terminal to deliver both voice as well as data over the TTE interface. 

In this section 

Connecting voice devices to the terminal .......................................................................... 80 

Connecting PC peripherals to the terminal ....................................................................... 82 

Connecting remotely controlled devices to the terminal ................................................. 83 

Connecting peripherals for text message communication ............................................... 93 

 

 

Section 3 
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Connecting voice devices to the terminal 

The C1000 terminal supports the use of handsets, headsets and other external 
audio devices to communicate between the two TTE links.  

All voice I/O is transported over the C1000 wireless interface using the SPR 800 
kbpsec voice codec. This codec is only designed to encode human voice, and the 
left and right signals are both monophonic.  

The default configuration for the terminal is to transport data over the TTE 
interface.  

 When the PTT switch is closed at either terminal, the system sends encoded 
speech from that terminal to the far end of the link, interrupting data 
communications in that direction. Data communications can continue in the 
reverse direction while PTT voice is in use.  

 When both PTT switches are closed, the system supports voice 
communication in both directions (full duplex). However, due to the delay 
produced by the low data rate voice codec, this mode of operation is not 
recommended. 

WARNING: These interfaces are NOT electrically isolated from the C1000 terminal 

ground. 

Microphone Input (L+R) 

 Microphone source impedance = 150 ohms 

 Input level = 200mV max 

 Microphone bias = +5V dc at 10mA max 

PTT Switch 

This is a current sense input for an external PTT switch.  

 Input impedance = 1 kohm (pull up to 5V) 

 Current < 1mA = PTT off (switch = open ckt) 

 Current > 2 mA = PTT on (switch connects PTT to ground)  

 Max current = 5 mA 

Chapter 13 
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Handset / Headset Output (L+R) 

 Handset load impedance = 1kohm 

 Output level = 200mV max, short-circuit protected 

Loudspeaker Output 

 Speaker load impedance = 4 ohms 

 Maximum output power = 2W, short-circuit protected 

Audio Connections 

All audio connections are provided on a single terminal strip J3, with the 
following pinouts: 

Audio Terminal Strip J3 

Pin number Signal (schematic) Function 

1 MIC_INR Mic input (R) 

2 MIC_INL Mic input (L) 

3 AUX_INL High level audio Input (L) 

4 AUX_INR High level audio Input (R) 

5 PTT Push to Talk signal 

6 AUDIO MUTE Audio output mute signal 

7 HS_OUTR Audio out L (headset) 

8 HS_OUTL Audio out R (headset) 

9 AUDIO_SHIELD  

10 DGND Ground 

11 SP_OUT+ Speaker output (R+L) 

12 SP_OUT- Speaker output (R+L) 

 

The audio interface is the same as what’s offered on a desktop computer. 

NOTE: To use the PTT (Push-to-Talk) interface, you must connect the PTT pin to 

Ground. 

 



82 Vital Alert C1000 Installation and User Guide Rev 1.2 

 

 

Connecting PC peripherals to the terminal 

The C1000 terminal provides standard interfaces for connecting PC peripherals. 
The following USB, VGA and Ethernet connectors are directly accessible on the 
lower cover. All connectors are IP-67 compliant to maintain the integrity of the 
housing. 

NOTE: The USB outputs provide a +5V power supply output. The output current on 

each USB port is limited to a maximum of 500 mA. There is no power supply output on 

the Ethernet or VGA connectors. 

 
 

Related topics 

Controlling the terminal from a connected PC.................................................................. 53 

 

 

Chapter 14 
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Connecting remotely controlled devices to 

the terminal 

General purpose interfaces for remotely controlling industrial automation or 
building control purposes can be created using OEM data modules connected by 
the RS-485 interface, such as the ICP-DAS 7000 series of industrial monitors and 
controllers.   

In this chapter 

How the C1000 supports the RS-485 communications standard .................................... 83 

RS-485 Configuration menu options list and details ........................................................ 84 

I/O plug-in strip connections .............................................................................................. 85 

Connecting RS-485 remote I/O wiring to the plug-in terminal strips ........................... 86 

Contact closure outputs ........................................................................................................ 90 

Digital outputs and inputs ................................................................................................... 90 

External power ...................................................................................................................... 91 

RS-485 serial interface ........................................................................................................... 91 

Isolated ADC.......................................................................................................................... 92 

 
 

How the C1000 supports the RS-485 communications standard 

The Data Application provided with the C1000 Terminal software enables bi-
directional RS-485 data input at one terminal to be transported over the TTE radio 
link to the RS-485 port at the other terminal. 

A number of discrete inputs and outputs are also provided for the control and 
monitoring of external devices. Separate Application Programs are required to 
control these devices. Contact Vital Alert Customer Support for further 
information on the availability of these programs. 

The connections to the RS-485 and general purpose I/O are provided on plug-in 
strips J8 and J3. For the detailed wiring information refer to the pin-out tables (see 
page 85). 
 

Chapter 15 
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RS-485 Configuration menu options list and details 

Configuration Options 

Name Options 

Enabled Yes, No 

Baud rate 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 

Data Type 23 

Parity None (Default), Odd, Even 

Link to Chat No (Default), Yes 

NOTE: When running the CHAT application, all text 

information will be also sent to other terminals over the RS-

485 link for monitoring or for operators on other RS-485 

devices to participate in the chat. 

 

When you have completed the RS-485 configurations select Commit Changes to 
save the configuration or select Undo Changes to restore the previous 
configuration values. 
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I/O plug-in strip connections 

Serial-controlled devices are made by manually connecting to I/O plug-in strips 
J29, J8 and J3 inside the terminal. The I/O can be controlled by control messages 
sent to the remote device over the TTE air interface. Wiring can be run through 
the three cable glands provided on the bottom cover of the terminal. 

 

J8 plug-in: I/O connector locations and pinouts - Isolated 

Pin number Signal (schematic) Function 

1 IN1 Digital input 1 

2 IN2 Digital input 2 

3 IN3 Digital input 3 

4 IN4 Digital input 4 

5 Ext_IO_RET I/O isolated return 

6 RS_485_A RS-485 A input/output 

7 RS_485_B RS-485 B input/output 

8 EXT_IO_5V Isolated +5V power 
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Pin number Signal (schematic) Function 

9 IS_AN_IN Isolated ADC input 

10 EXT_IO_RET I/O isolated return 

11 OUT1 Digital output 1 

12 OUT2 Digital output 2 

J3 plug-in: relays and power connector locations and pinouts - NOT 

ISOLATED 

Pin number Signal (schematic) Function 

1 REL_NC1 Relay 1 normally connected contact 

2 REL_COM1 Relay 1 common 

3 REL_NO1 Relay 1 normally open contact 

4 REL_NC2 Relay 2 

5 REL_COM2  

6 REL_NO2  

7 EXT_HV +24V power (two pins) 

8 EXT_HV  

9 EXT_RTN Power return connected to DSP board  

10 EXT_RTN DGND plane 

11 EXT SHIELD Connected to DSP board DGND plane 

12 N/C Reserved for future use 

 
 

Connecting RS-485 remote I/O wiring to the plug-in terminal strips 

The terminal strips can be detached from the circuit board in the terminal to make 
the remote I/O connections. 

 To connect an I/O remote cable to a terminal strip: 

1. Ensure the C1000 terminal top cover is locked into position and the terminal is 
secured to the mounting bracket by the two screws that connect the top cover 
to the bracket. 

2. Remove the two screws securing the terminal to the bracket at the bottom of 
the unit. 

3. On the top cover of the terminal remove the two large cover fastening screws 
that secure the top cover to the terminal.  

4. Loosen the two top cover locking screws just enough to slide the cover off.  
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CAUTION: Once loosened, the screws should NOT protrude from the top cover by 

more than 1/16
th

 of an inch. If the screws protrude beyond this distance, the internal 

locking mechanism could break.  

 
5. The top cover is sealed with an internal O-ring. To ease the cover out of the 

housing place a flat bladed screw-driver in the slots provided on the sides of 
the cover, then press the cover outward.  

6. Once the O-ring is exposed, slide out the housing approximately three inches. 
This provides access to the plug-in terminal strips used for connecting field 
wiring to the terminal. 

7. Remove the outer shell from the cable gland that matches the cable diameter. 

8. Re-attach the cable gland shell but do not tighten. 
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9. Pass the cable through the appropriate sized cable gland. 

 
10. Pull approximately six inches of cable through the gland and strip back the 

cover to expose three inches of the individual wires. 

11. Strip the insulation from each wire to expose 0.25-inch bare wire. 

12. To detach the terminal strip, pull it vertically from the circuit board. 
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13. Insert the wires into the required contacts. Secure the wires by tightening the 
screws in the terminal block. 

 
14. When the wiring for each block is completed, plug it back into the circuit 

board, and to provide a strain relief loop inside the housing, dress the cable so 
it runs in an S-shaped curve from the cable gland to the terminal strip. You 
can also use tie wraps to route and hold cables in position and provide 
additional strain relief. 

 
15. Tighten the cable gland verify the cable is tightly gripped and not able to 

move by pulling firmly on the cable on the outside of the cover. 

16. Pull gently on the cable to ensure it is secured by the cable gland. 

17. Slide the circuit board and top cover back into the terminal housing, replace 
the fastening screws and lightly tighten the two cover locking screws until 
you feel a slight resistance. Ensure that the gaskets enter evenly. 
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Next step 

Secure the wiring and connect it to the associated remote I/O equipment. 
 

Contact closure outputs 

Two independent Form C (SPDT) contacts are available. Each set has three 
connections:  Common, Normally Open, Normally Closed. 

These contacts are isolated from the C1000 Terminal and have the following 
specifications: 

Specification Description 

AC current rating 0.6A max at 110V AC 

DC current rating 2A max at 30V DC 

Breakdown Voltage 500V 

Switching Time < 10 msec 

Isolation > 3000V 

 
 

Digital outputs and inputs 

Digital Outputs 

Two independent open collector outputs are available.  These have the following 
characteristics: 

Specification Description 

Maximum voltage + 30V DC 

Current sink 50 mA maximum 

 

Over-voltage and reverse voltage protection is provided. 

Digital Inputs 

Four independent TTL compatible inputs are available. These have the following 
characteristics: 

Specification Description 

Maximum voltage + 5.5V DC 

Current sink input impedance : 10 kohm 
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Over-voltage and reverse voltage protection is provided. 
 

External power 

Two separate power supply outputs are provided as a power source for external 
peripheral devices. 

Non Isolated +24V DC 

A +24V DC power supply output is also provided to power external I/O devices. 
This supply is derived directly from the terminal power supply input and is not 
isolated from the C1000 ground. It is protected by a resettable fuse located on the 
TX PWB, but is not current limited. 

 

Specification Description 

Voltage +18 to 32 V DC (terminal input voltage) 

Current limit 1A max 

Protection Re-settable fuse at 1A. 

Isolated +5V DC 

Regulated +5 V DC output isolated from the C1000 power and ground. Current is 
limited to a maximum output current = 200mA. 
 

RS-485 serial interface 

An RS-485 port for asynchronous serial data shall be provided. Both 4 wire and 2 
wire RS-485 protocols are supported. The port is electrically isolated from the 
terminal electronics and chassis.  

Differential output 

Specification Description 

Voltage 1.5 v min  (54 ohm load), 5V max 

Short circuit current 200 mA max 
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Differential input  

Specification Description 

Voltage < 200mV 

Input current < 125 uA 

 

Specification Description 

Baud Rate Up to 115.2 kbaud 

Electrical Isolation > 3000V DC 

Connection type Terminal block 

 
 

Isolated ADC 

A low speed analog-digital converter is built into the terminal to allow external 
voltages or currents to be monitored directly. The input is electrically isolated 
from the C1000 power and ground. 

Specification Description 

Input voltage range +/- 5V 

Input impedance > 10 kohm 

Resolution 12 bits 

Sampling rate 100 Hz max 
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Connecting peripherals for text message 

communication 

The C1000 terminal provides a text message interface to an external keyboard and 
the internal LCD display for sending and receiving text messages from the 
terminal. 

WARNING: These interfaces are NOT ELECTRICALLY ISOLATED from the terminal 

ground. 

 To connect peripherals for text message communication: 

1. Connect a USB keyboard to one of the USB ports. The terminal's LCD display 
should display Keyboard Connected on the third line of the display.  

2. Press ALT+M to access the configuration menus.  

3. Select the System Test menu, scroll to Chat, press ENTER, then scroll down 
to commit the new test configuration to the terminal.  

4. Press ESC twice to return to the main menu. 

5. Text entered on the keyboard should be transmitted to the LCD display on the 
remote terminal. 

 

Chapter 16 
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Appendices 

This section includes the following reference content. 

In this section 

Troubleshooting .................................................................................................................... 95 

C1000 LCD menu tree ........................................................................................................... 97 

Specifications ....................................................................................................................... 100 

 

 

Section 4 
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Troubleshooting 

If a problem is encountered when using the Vital Alert Canary C1000 system, try 
the solutions described in this appendix. 

Problem Solutions 

Power LED is off Check that the isolating switches are on. 

Check that the protection fuses are OK. 

Check the DC power connections, and measure the input 

voltage to the terminal. It should be in the range 22 to 26 V DC. 

Cycle the power switch and check again. 

Alarm/status LED does not flash on 

when the terminal powers up 

This indicates that the embedded 

computer in the terminal has not booted 

properly.  

Cycle the DC power and re-test. 

Primary data LED does not come on Check that the Primary terminal is configured with the 

transmitter = ON. 

Disconnect power from the terminal and check the antenna 

connections in the terminal and the Tx junction box. 

If a compact antenna is being used, ensure that the part number 

is correct for the selected operating frequency. 

Reconnect the power supply and re-test. 

Local SYNC LED does not come on Check that the terminal at the far end of the link is a) configured 

as Primary, b) is turned on and the Power LED (green), 

Alarm/Status LED (blue) and Data LED (blue) lights are on. 

Check that both terminals have the same radio configuration 

parameters. 

Check that the Primary Tx antenna is connected. 

Check that the Primary Tx antenna is not located near a large 

steel structure, which may reduce the output magnetic field. The 

steel base in reinforced concrete floors may effectively de-tune 

or block the signal. 

Move the Rx antenna to see if the light will come on at a 

different location. 

Look for possible sources of interference close to the receive 

antenna. These include: 

 Florescent lights 

 Light dimmer 

 Electric motors, speed controllers 

 LCD computer screens 

Appendix A 
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Problem Solutions 

System SYNC LED does not come on Check that the Secondary terminal's local sync LED is on 

(yellow). 

Check that the Secondary terminal is transmitting (Data LED is 

blue). 

Repeat the checks in section 4 for the Secondary Tx antenna.  

Repeat the above checks in section 4 for the Primary terminal's 

receive antenna. 

Alarm LED is on 

This indicates an internal system fault, 

including: 

 Transmitter over-current shut down 

 Transmitter over-temperature shut 

down 

 DSP communications or watchdog 

failure. 

Cycle the power to the system to see if it restarts properly.  

 If the system does restart, then reduce the Tx signal level 

and monitor the system to ensure that it does not shut 

down again.  

 If the system does not restart, contact Vital Alert 

Technical Support. 

Chat does not work Check that the SYNC LED and ALARM / STATUS and DATA 

LEDs are blue. 

Check that Timed Messages are turned off. 

Check that Chat is enabled at both ends of the link. 

No voice when you press PTT Check that the SYNC LED and ALARM / STATUS  and DATA 

LEDs are blue. 

Check the wiring to the handset or headset. 
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C1000 LCD menu tree 

The C1000 terminal provides an interactive LCD interface to the configuration 
software you can use to set up and test the radio configurations and network 
interface configurations, and run select applications. 

This appendix displays the complete menu tree you can access from the Main 
Menu of the LCD interface. 

 To access the Main Menu from any screen in the system: 

Press ALT+M. The Main Menu menus appears. 

 

Available menus 

From the main menu of the C1000, the system includes four function menu areas: 

 Radio Configuration 

 System Configuration 

 System Testing 

 Applications 
 

The following menu tree details the options for these four function areas in the 
Main Menu. 

Radio Config 

 TX: OFF/ON 

 TX Level: 

 0% 

 1% 

 2% 

 5% 

 10% 

 20% 

 50% 

Appendix B 
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 100% 

 Term Mode: 

 Primary 

 Secondary (Default) 

 Car/Sym: 

 2000 Hz/1000 Hz 

 2000 Hz/500 Hz 

 2000 Hz/100 Hz 

 3096 Hz/1032 Hz 

 3096 Hz/516 Hz 

 3096 Hz/103 Hz 

 4000 Hz/1000 Hz (Default) 

 4000 Hz/500 Hz 

 4000 Hz/100 Hz     

 8000 Hz/1000 Hz 

 8000 Hz/500 Hz 

 8000 Hz/100 Hz 

 Frame Size: 

 8 Bytes (Default) 

 16 Bytes 

 24 Bytes 

 Guard Time: 

 0.000 ms (Default) 

 Switch Time: 

 0.000 ms (Default) 

 Commit Changes 

 Undo Changes 

System Config 

 Wireless: 

 WiFi ON & Bluetooth OFF 

 WiFi OFF & Bluetooth ON 

 WiFi OFF & Bluetooth OFF 

 IP Address: 

 192.168.1.235 (Default) 

 Netmask: 

 255.255.255.0 

 IP Mode 
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 Static 

 Dynamic (DHCP) 

 Commit Changes (Save new setting) 

 Undo Changes (Don’t save – restores the previous values) 

System Testing 

 System Testing 

 System Status 

 Bit Rate: 

 DSP: v1.4.0.x 

 MCU: v1.4.0.x 

 EC: v1.3.x 

 Comm Mode: Data/Voice 

 Comm Mode: Data/Voice 

 Canned Messages 

 Sends a predefined message every “n” seconds 

 BER Test 

 Bits 

 Errors 

 Rate 

 Duration 

 Wireless RX Data 

Applications 

 Chat 

 RS-485 

 Enabled: Yes/No 

 Baud Rate: 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 

 Data Type: 23 

 Parity: None, Odd, Even 

 Link to Chat: No/Yes 

 Commit Changes (Save new setting) 

 Undo Changes  (Don’t Save – Restore values to last used) 
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Specifications 

Electrical specifications 

Item Description 

Operating frequency  2 to 9 kHz (unlicensed) band  

Signal type  Digitally modulated magnetic field  

Configuration  Web based with user API or keyboard 

Data throughput  1 kb/sec full duplex  

Voice communications  1 circuit, half duplex (PTT) or full duplex 

Voice codec type  SPR (800 bpsec)  

Power supply  +24V DC  

Power consumption  < 10W standby, < 250W at maximum output 

User interfaces 

Item Description 

Audio  PTT activated, monophonic 

Speaker output  2W max. 

Remote data (isolated)  RS-485/RS-422  

Local data (isolated)  Digital input/output, relay (2x form C)  

Display  VGA 

Keyboard, etc. (2) USB host port (type A)  

Network/Configuration  Ethernet or Wi-Fi 802.11g 

Environmental specifications 

The C1000 system is designed to operate in non-protected and underground 
environments.  

Item Description 

Temperature  -10°C to +50°C  

Humidity  15 to 95% condensing  

Vibration (Terminal) 2-9Hz: 3mm, 9-200Hz: 10m/s/s  

Water, dust ingress  Nema 4X 

Appendix C 
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Regulatory compliance 

The C1000 system complies with the following regulatory standards: 

 FCC Part 15.246, RSS-210 

 IEC/UL/CSA/EN 60950-1 

 RoHS Compliant 
 

Contact Vital Alert Sales for the status of approvals for outdoor and hazardous 
locations. 
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Glossary of Terms 

Ethernet crossover cable 
An Ethernet crossover cable is a type 
of Ethernet cable used to connect 
computing devices together directly 
where they would normally be 
connected via a network switch, hub 
or router, such as directly connecting 
two personal computers via their 
network adapters. 

Rx 
Abbreviation for the term receive. 

TTE 
Acronym for through-the-earth. 
Through-The-Earth 
Communication™ is a 
communications technology that 
uses very low frequency (VLF) 
electromagnetic radiation and digital 
audio compression technology to 
provide two-way voice and text in 
difficult environments such as 
subways, tunnels, skyscrapers, and 
mines. 

Tx 
Abbreviation for the term 
transmission. 
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