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DESCRIPTION

The Current Voltage Xducer converts a floating signal from a Heat Timer control into a linear analog
(proportional) output. The Current Voltage Xducer allows two inputs—one to increase the analog output and
one to decrease the analog output. A contact closure to either inputs will cause the output of the Current
Voltage Xducer to begin to ramp either up or down depending on which input was activated. The output
stops ramping once the up or down input is deactivated and will remain at that value until another up or
down signal is received. If both inputs are ON, the output will reset to the lowest value of the selected range.
The output of the Current Voltage Xducer is in the form of an analog, steady state voltage or current. The
output signal can be scaled to fit the needs of the application by selecting one of several preset ranges by
dip switch or by adjusting the OFFSET and the GAIN setting of the output with two potentiometers.



MOUNTING THE CIRCUIT BOARD

The Current Voltage Xducer circuit board may be mounted in any position with the snap track. If the
circuit board slides out of the snap track, a non-conductive “stop” may be required.

The non-conductive “stop” used is typically a small piece of foam (Neoprene or EPDM) with an
adhesive backing similar to weatherstripping. This is supplied by others.

The snap track may be mounted to a flat surface using self-tapping sheet metal screws. Ensure the
screws are tighten down fully to avoid possible any portion of the screw from making contact to the
circuit board.

Use only your fingers to remove the circuit board from the snap track.

The circuit board can be remove from the snap track by either sliding it out or by pushing against the
side of the snap track and lifting that side of the circuit board out to remove.

© NOTE

To avoid potential damage to the circuit board DO NOT flex the circuit board or use tools during
removal.

The circuit board/snap track may be mounted inside any NEMA type enclosure (supplied by others) for
additional protection.



WIRING THE CIRCUIT BOARD

/\ WARNING /\

ELECTRICAL SHOCK HAZARD! Disconnect electrical power to the device before servicing or
making any electrical connections. Failure to do so may result in severe personal injury or death.

Use a separate circuit breaker for the control. Do not share the control power with other major
equipment, pumps, or motors. Heat-Timer recommends the installation of a surge suppressor and a
power switch before the power line connection.

Follow all local and state electrical codes when installing this unit. All wiring must meet or exceed
local, state, or federal codes and requirements.

Remove power supply before any wiring. To avoid potential damage to the circuit board and to avoid
potential personal injury never connect or disconnect wiring with power applied.

A 24Vac (15 VA) transformer is required for wiring installation.
For all wiring use 18 AWG cable (Heat-Timer PN 703001-01 or equivalent #18/2 cable)
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FIGURE 1: Wiring of Circuit Board to
Heat Timer panel



OFFSET AND SPAN

The Current Voltage Xducer has 4 selections for the rate of change that can be selected through dip switch
settings. The rate of change is the time it takes for the analog output to go from minimum to maximum.

Reference Table 1 for dip switch settings

Dip Switches

| _.._|| T4 Trim Pots

II |'| || ] S |
| o L _-.'\-._ | -

1‘4* HW Ll S i Sk

FIGURE 2: Dip Switches and Settings

RATE OF CHANGE SETTING

The Current Voltage Xducer has 4 selections for the rate of change that can be selected through dip switch
settings. The rate of change is the time it takes for the analog output to go from minimum to maximum.

Reference Table 1 for dip switch settings

DS 1 OFF /DS 2 DS1ON/DS?2 DS 1 OFF /DS 2 DS1ON/DS2
Dip Switch Setting OFF OFF ON ON

Rate of Change
45 seconds 60 seconds 120 seconds 240 seconds
Timing

Table 1: Dip Switches Settings for Rate of Change



OUTPUT SELECTION SETTING

The Current Voltage Xducer has an either a Current output or Voltage output ability and the output type can
be selected through Dip Switches 7 and 8.

/\ WARNING /\
Don’t set both 7 and 8 dip switches in the ON or OFF position as this cause potential damage to
the circuitoard.

Current Ouput Voltage Ouput

FIGURE 3A: Dip Switches Setting for Output Types

OFFSET SELECTION SETTING

The Current Voltage Xducer has a selectable offset of 1 volt / 4mA or an adjustable offset with a Dip Switch 6
setting. With the adjustable offset setting, you can adjust the “OFFSET” trim pot as desired.

Offset Adjustable Offset
1 volt or 4mA 0 to 5 Volts or
0 to 20mA

FIGURE 3B: Dip Switches Setting for Offset
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SPAN SELECTION SETTING

The Current Voltage Xducer has a selectable setting for the desired span using a combination of Dip
Switches 3, 4 and 5. If an adjustable span is selected, then any necessary adjustment of the is done using
the “SPAN" trim pot. After all connections have been made, activate the power source. The “POWER" LED
should light. The “UP” and "DOWN" LED’s will light when the CV Xducer is receiving input signals.

1 Volt (no mA) 10 Volt (no mA) 4 Volt or 16 mA) 13 Volt (ho mA)

FIGURE 3C: Dip Switches
Setting for Span

Adjustable Adjustable Adjustable
1 to 9.5 Volts and 10 to 20 Volts 4 to 14 Volts
4 to 20mA (no mA) (no mA)
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ADJUSTABLE OFFSET AND SPAN

If any of the preset selections are not used and the desire is to set individual minimum and maximum
outputs, then potentiometer adjustments to the Current Voltage Xducer must be made. The OFFSET Dip
Switch as shown in Figure 3B should be set for adjustable offset and the SPAN Dip Switches in Figure 3C

should be set for for the span desired. The minimum output signal will equal the offset. The maximum output
signal will be equal to the offset plus the span.

Example: If the Span Dip Switch is set for 4 Volts and the Offset Dip Switch is set at O Volts, then the
Minimum Ouput will be 0 Volts and the Maximum Output will be 4 Volts.

Offset = 0 Volts Span = 4 Volts

Example: If the Span Dip Switch is set for 16 mA and the Offset Dip Switch is set at 4 mA, then the Minimum
Ouput will be 4 mA and the Maximum Output will be 20 mA.

Offset = 4 mA Span =16 mA
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SETTING ADJUSTABLE OFFSET

Disconnet power to the Current Voltage Xducer.
Set Dip Switch 6 for ADJUSTABLE OFFSET as shown in Figure 3C, page 8.

Connect a multimeter to the output terminals as shown in Figure 1, page 5. Restore power to the
Current Voltage Xducer.

Place the MAN/AUTO jumper shown in Figure 6, page 12 to the MANUAL position.

Turn the Manual Override potentiometer located below the MAN/AUTO jumper counter clockwise until
it stops. The Manual Override potentiometer is a 3/4 turn pot.

Adjust the Offset potentiometer until the desire minimum output is read on the meter. Turning the
Offset pot counter clockwise to Decrease the offset and clockwise to Increase the offset.

SETTING ADJUSTABLE SPAN

Disconnet power to the Current Voltage Xducer.
Set Dip Switch 3, 4 and 5 for one of 3 desired adjustable Span ranges as shown in Figure 3C, page 8.

Connect a multimeter to the output terminals as shown in Figure 1, page 5. Restore power to the
Current Voltage Xducer.

Place the MAN/AUTO jumper shown in Figure 6, page 12 to the MANUAL position.

Turn the Manual Override potentiometer located below the MAN/AUTO jumper clockwise until it
stops. The Manual Override potentiometer is a 3/4 turn pot.

Adjust the Span potentiometer until the desire maximum output is read on the meter. Turning the
Offset pot counter clockwise to Increase the offset and clockwise to Decrease the offset.

COMPLETING OFFSET AND SPAN ADJUSTMENTS

Check full range of output and repeat any Offset and/or Span adjustments as needed.

@ NOTE

If the Current Voltage Xducer is powered when making any Dip Switch settings, power must be reset to
allow the new Dip Switch settings to be recongized.

When power is first applied or restored after a pwer interruption, the Current Voltage Xducer automatically
resets to the minimum output signal as defined by the Dip Switch settings or the adjusted minimum output.

When all adjustments and testing are completed, return the MAN / AUTO jumper to the AUTO position.
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SPECIFICATIONS

3.75" (95.25 mm)

2.20' (55.88 mm)
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FIGURE 4: Circuit Board Dimensions

3.88" (98.55 mm)

2.18"
(55.37 mm)

0..70" (17.78 mm)

FIGURE 5: Snap Track Dimensions
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FIGURE 6: Status LED’s and Manual / Auto Switch
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SPECIFICATIONS

Supply Voltage

Supply Current

Input Signal Source

Output Voltage Fixed Signal Range

Output Current Fixed Signal Range
Output Signal Accuracy (24Vac, 60 Hz)
Output Signal Resolution
Regulated Power Output (User)
Connections

Wire Size

Operating Temperature Range
Operating Humidity Range

Snap Track Material

Snap Track Flammability Rating
Product Weight

Agency Approval
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Manual / Auto
Switch

Manual
Potentiometer

Status LED'’s

Power L1
1 Pulse / Up L2
", Py Pulse / Down L3
A2 A3
WILSE AUP DOWN

24 Vac, 50/60 Hz

208 mA Maximum

Relay Contact Closure—Isolated
0to1VDC, 0to4VDC, 0to 10 VDC, 0 to
13 VDC, 10 to 20 VDC, 4 to 14 VDCn

0to 16 mA, 4 to 20 mA

5% for preset

256 steps (all ranges)

24 VDC (+/- 10%), 48 mA maximum
90° Pluggable Screw Terminal Blocks
16 (1.31 mm2) to 26 AWG (0.129 mm2)
35 to 120°F ( 1.7 to 48.9°C)

10 to 95% non-condensing

Polyvinyl Chloride (PVC)

UL94 V-0

0.24 lbs. (0.1077 kg)

RoHS2, WEEE
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STARTUP TESTING AND TROUBLESHOOTING

Power Supply

Apply 24 Vac to PWR terminals and confirm POWER LED is ON and measure voltage to confirm proper
voltage.

Check the DIP switch settings. Power must be reset if DIP switch setting changes are made with power
ON or they will not be recognized.

Testing Voltage Output

Confirm DIP switch setting for Voltage Output—reference Figure 4

With a meter connected to the SIG and PWR (-), turn the MANUAL POT fully to the LEFT and then fully
to the RIGHT. The output should vary from 0 to 1005 of the selected range.

Testing Current Output

Confirm DIP switch setting for Current Output—reference Figure 4

With a meter connected to the SIG and PWR (-), turn the MANUAL POT fully to the LEFT and then fully
to the RIGHT. The output should vary from 0 to 1005 of the selected range.

A voltage reading between 15 to 39 VDC indicates the circuit board is attempting to generate the
desired mA cur-rent.

A 250 or 500 ohm resistor will also work to test the output. Connect the resistor to the SIG and PWR(-)
terminals. With 250 ohms on the output, the voltage from side of the resistor will be 1 VDC @ 4 mA and
5VDC @ 20mA. Using a 500 ohm resistor will give 2 VDC @ 4mA and 10 VDC @ 20mA.

Testing the Input—To Manually Test the Input

For testing purposes only, select the 45 second range—reference Table 1.
Apply 24Vac to the PWR terminals, or reset the power to allow new DIP switch to be recognized.

Connect meter to the SIG and PWR (-) terminals, ensure meter is set to measure output of DIP
switch setting.

Place MAN / AUTO switch to AUTO.

Connect a jumper from UP (+) to the PWR (+) and a jumper to the PWR (-) only. Now the circuit board is
ready for testing.

Connect the free end of the PWR (-) jumper to the UP (-) terminal. Verify the Pulse/UP LED indication.
Read out-put on the meter. The output should be increasing and stop when maximum span is reached.

Move the jumpers over to the DWN (+) and DWN (-) terminals. Repeat the test. The output should
decrease and stop when the minimum span is reached.



NOTES



WARRANTY

WARRANTIES AND LIMITATIONS OF LIABILITY AND DAMAGE: Heat-Timer Corporation warrants that it will replace, or at

its option, repair any Heat-Timer Corporation manufactured product or part thereof which is found to be defective in material
workmanship within one year from the date of installation only if the warranty registration has been completed online within 30 days
of the date of installation. Damages to the product or part thereof due to misuse, abuse, improper installation by others or caused by
power failure, power surges, fire, flood or lightning are not covered by this warranty. Any service, repairs, modifications or alterations
to the product not expressly authorized by Heat-Timer Corporation will invalidate the warranty. Batteries are not included in this
warranty. This warranty applies only to the original user and is not assignable or transferable. Heat-Timer Corporation shall not be
responsible for any maladjustments of any control installed by Heat-Timer Corporation. It is the user’s responsibility to adjust the
settings of the control to provide the proper amount of heat or cooling required in the premises and for proper operation of the
heating or cooling system. Heat-Timer Corporation shall not be required to make any changes to any building systems, including but
not limited to the heating system, boilers or electrical power system, that is required for proper operation of any controls or other
equipment installed by Heat-Timer Corporation or any contractor. Third Party products and services are not covered by this Heat-
Timer Corporation warranty and Heat-Timer Corporation makes no representations or warranties on behalf of such third parties. Any
warranty on such products or services is from the supplier, manufacturer, or licensor of the product or service.

THE FOREGOING IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED AND HEAT-TIMER CORPORATION
SPECIFICALLY DISCLAIMS ANY AND ALL WARRANTIES OF MERCHANTABILITY FOR A PARTICULAR PURPOSE. UNDER NO
CIRCUMSTANCES SHALL HEAT-TIMER CORPORATION, ITS AUTHORIZED REPRESENTATIVES, AFFILIATED OR SUBSIDIARY
COMPANIES BE LIABLE FOR SPECIAL, CONSEQUENTIAL, PUNITIVE, INDIRECT OR INCIDENTAL DAMAGES, EXCEPT AS
SPECIFICALLY STATED IN THESE TERMS AND CONDITIONS OF SALE. THE SOLE REMEDY WITH RESPECT TO ANY PRODUCT
OR PART SOLD OR INSTALLED BY HEAT-TIMER CORPORATION SHALL BE LIMITED TO THE RIGHT TO REPLACEMENT OR
REPAIR F.O.B. FAIRFIELD, NJ. HEAT-TIMER CORPORATION SHALL NOT BE LIABLE OR RESPONSIBLE FOR LOSS OR DAMAGE OF
ANY KIND RESULTING FROM DELAY OR INABILITY TO DELIVER FOR ANY REASON, INCLUDING BUT NOT LIMITED TO FIRE,
FLOOD, LIGHTNING, POWER FAILURE OR SURGES, UNAVAILABILITY OF PARTS, STRIKES OR LABOR DISPUTES, ACCIDENTS
AND ACTS OF CIVIL OR MILITARY AUTHORITIES. HEAT-TIMER CORPORATION MAKES NO REPRESENTATIONS OR WARRANTIES
THAT THE PRODUCTS ARE FREE OF RIGHTFUL CLAIMS OF ANY THIRD PARTY FOR INFRINGEMENT OF PROPRIETARY RIGHTS.
HEAT-TIMER CORPORATION’S AGGREGATE LIABILITY UNDER THESE TERMS AND CONDITIONS OF SALE SHALL IN NO EVENT
EXCEED THE PURCHASE PRICE OF THE PRODUCT.

BuildingNet Internet Access Service and BuildingNet Data Service are not provided as part of the sale of any RINet control unless
specifically included on the invoice. These services must be purchased separately. The Internet Access provider may retain ownership
of any modems provided as part of Internet Access Service. Such modems shall be returned to the Internet provider at the time of
termination of such Internet Access Service, otherwise the Purchaser may be charged for the price of such modem.
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