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C. Programmable Timeclocks
It is possible to use programmable clocks containing a dry contact output which is
needed for use with the Control Plus Series.

Figure IV-7 Timeclock

Office buildings or factories may use timers or programmable clocks to make sure
that lights are turned off at the end of the work day.

Normal usage has the timeclock turn all lights on at the beginning of the day and
then turn all lights off at the end of the shift.  Workers wishing light in their area
use a local wall switch.  Afterwards, the timeclock can be programmed to turn off
the lights at regular intervals -- for example, every two hours throughout the night
-- to ensure that no lights were left on by people working late.

Two channels on the timer are required to do this.  You can use one channel for
the on and one channel for the off control connected to the master on and off
switch.

Alternatively, one channel can be used with the master maintained input for the
on in the morning and the first off in the evening.  The other channel can be
connected to the master off input and be set to give a one-second pulse every hour
from 6:30 p.m. until 6:30 a.m., for example.

If the timer cannot be turned on and off within one second, this will not cause a
problem; use the smallest increment possible (most likely one minute).  If the
timer can be set in units of one minute only, the system will not be harmed, since
stuck switch protection is built into the Control Plus Series.

IMPORTANT:  While the switch is closed, no other momentary input switches
will work with that relay.

Other timer outputs can be used to control different groups of relays in the same
way as a manual switch.

FROM CPS-8001 POWER
BOARD SWITCH COMMON

TO CPS MAINTAIN INPUT
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D. Computers

If it is desired to have a computer to interface with the CPS panels through dry
contacts or optically isolated signals, Touch-Plate makes interface cards
appropriate for any method.  See the information on the CPS-9000, CPS-9001,
CPS-1020, CPS-1090 and the information on the Solution Series product line.

Figure IV-8  Touch-Plate Interface Boards
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E. Sensors

The master maintained or grouped maintained inputs are suitable for the type of
output available from photocells, and security systems.

All photocell and security systems have, or can be set up to have, a dry contact
output.  A typical application is to turn on the lights outside a building when
someone walks into the beam of an ultrasonic or infrared detector system.  (In this
application, a series of photocells prevents lights from turning on during the day.)

Figure IV-9  Sensors

A second application is to use a photocell, along with a timer or an override
control, to turn on the lights at dusk and to turn them off later in the evening.

A third application is to use an output from a security system to turn on all the
exterior and selected interior lights when the security system sounds an alarm.
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V. INSTALLATION

The Control Plus Series is easy to install and connect.  It is also easy to adapt to
the user's needs.

A. Planning

Because of the flexibility of the Control Plus Series, it is all too tempting to skip
details in planning an installation.  You can save a lot of time, however, by
carefully considering the needs of your installation before you start work.

The following matters should be taken into consideration in planning your
installation:

1. Pilot Light Wiring

Incandescent pilot lamps require 18-gauge wire.  For distances over 1,000 feet, a
thicker wire is necessary.  The use of LED's can reduce the size of the wire; with
short runs of 500 feet or less, 22-gauge wire may be used.

Use a single thicker wire, or several wires in parallel, for the pilot common wire.

NOTE:  The return current on the pilot common wire is the sum of all outgoing
current -- about 0.120 amps for each incandescent pilot lamp and 0.025 amps for
each LED.  These amperages will prevent the dimming of incandescent lamps as
more lamps are turned on.

Figure V-1 Pilot Light Wiring
2. Switch Wiring

Since the switch wires carry very little current, smaller gauge wire can be used.  A
minimum of 22-gauge wire is necessary to ensure that the wire is strong enough
to be pulled through conduits and other tight spaces.

NOTE:  Don't use twisted-pair wires for wiring switches, because signals induced
in the system may give rise to erratic behavior.

Use 22-gauge wire for distances of up to 3,000 feet.  Longer distances require
thicker wire.  Use shielded wire for long runs in areas with strong radio signals.

PILOT
COMMON
WIRE

25mA 120mA25mA 25mA 120mA

315mA
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B. Enclosure

The enclosure contains the power supply, the control boards, and the relays.  To
install these components, first remove the enclosure door.

Place the enclosure against the wall and secure it with four screws.  Then reinstall
the door.

IMPORTANT!

Never work on system when the power is on.  Any work done on the Control
Plus Series when the power is on will cancel the warranty.  Before reconnecting
the power, check all the connections.

C. Control Plus Power Connection

Control Plus panels require their own circuit breakers to prevent unrelated
overloads or short circuits.

Figure V-2  Circuit Breaker

When working with a Control Plus panel, turn the corresponding circuit breaker
off.

CONTROL
PLUS
BOX

DEDICATED 
CIRCUIT BREAKER

CIRCUIT BREAKER BOX
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D. Multisystem Connections

If there is more than one Control Plus panel in the system, care should be taken to
avoid the creation of a continuous loop of wire called a "hum loop".  Such a loop
may come about when three systems are hooked together like so:

Figure V-3  Hum Loop

Due to electrical fields, this loop will pick up the 60-cycle hum that exists
wherever there are electrical wires.  While a hum loop may not harm some
installations, in others it will cause the relays to fire randomly and continuously
until the transistors or the system burns out.

A similar condition can occur if a wire in the system shorts to ground.  Buzzing
relays indicate a ground loop (a wire shorted to ground).

Hum loops can be created when pilot commons between two cabinets are
connected and then wired individually to a master switch, where they are
connected together by the switch.
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The correct way to hook up a system in either a line or star connection is shown
below.  Pilot common is generally not connected between panels.

Figure V-4  Line Connection

Figure V-5  Star Connection

IMPORTANT!  Test panels separately before hooking them together.
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E. Electrical Connections
1. High Voltage

One of the terminal screws on each relay should be connected to 120 or 277 VAC.
(The voltage varies with the item being controlled).

Power to the relays must come via a circuit breaker.  The circuit breaker must not
be rated for more than 20 amps, which is the relay's maximum rating.

The connected load to each relay should not be more than that specified by the
electrical code for your area.

The power from one breaker can be spread out over more than one relay as long
as the above requirements are met.

Figure V-6  Relay HV Connection

The relay screw terminals can accept up to two #10 AWG copper wires.  Be sure
not to exceed the maximum current that can be carried by this conductor size
according to the local electrical codes.

If two wires are inserted into one of the relay terminals, they should not differ by
more than one wire size.  Otherwise the pressure on the smaller wire will be
reduced, thus preventing a good electrical contact.

Use 25-pound inch torque on the screws.

NOTE:  Make sure load power at the circuit breaker is off before connecting any
loads to the relay.

CIRCUIT BREAKER BOX

LOAD 1

LOAD 2

LOAD 3
RELAY 3

RELAY 2

RELAY 1

TOTAL: LESS THAN CIRCUIT BREAKER
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2. Power Supply

Connect the panel to its own circuit breaker.  Use the hot (120 or 277 VAC)
terminal connection.

Make sure that the panel has not been damaged during shipment.  Turn on the
circuit breaker.  The relays should be set in the on position, so all the LED's on
the power and control boards should be on.

Check the following points:

•  When power is turned on, no relay should change state.  If a relay cycles when
power is turned on, make sure that the transistor in front of the relay is cool to
the touch.  (Be careful!  If the transistor is hot, it could be very hot.)  If it is
hot, unplug the relay because the transistor is bad.

•  Make sure that no LED is brighter than any other LED.  If one is brighter,
unplug the associated relay, because it is more than likely bad.  See the
troubleshooting chapter for instructions on testing relays.

Figure V-7  Power Up
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3. Direct Operation Of Relays

To operate the relay directly, use a short length of low voltage wire.  Insert one
end into Switch Common on the power supply board.  Using the other end, touch
the orange input (Cycle) in front of the relay you wish to test.  The relay should
cycle.  If the relay fails to cycle, see the troubleshooting section.

Figure V-8  Direct Operation Of Relay

4. Connecting The Control Wires

After all the relays are on, the lights can be controlled using their corresponding
circuit breakers.  Switch off the power to the Control Plus Series so that you can
safely make the necessary board connections.  The warranty is voided if the board
is connected with power on.

5. Running Control Wires

IMPORTANT!  Never run control wires in the same conduit with high voltage
wiring (110, 240, 277 AC or higher) even if the building code permits it.

In long conduits, control wires running next to current-carrying conductors can
induce sufficient voltage in the switch wires to cause random switching, bad
circuit boards and, in extreme cases, burned out transistors and relays.

6. Inputs

Inputs are wired as shown in the earlier diagrams.  One side of the switch must be
connected to a switch common terminal on the power board; the other side must
be connected to the relevant color-coded connector on the control boards.
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7. Pilot Lights

The pilot lights are driven by 6.3 VAC.  By using AC rather than DC voltage, we
eliminated the need for costly power supplies.

All pilot lights and other indicators are connected between the blue pilot lamp
terminal of the relay and a pilot common terminal on the power board.

Figure V-9  Pilot Lights

8. Status Output

Each control board has a 10-pin, 0.1"-center male header just behind the row of
input terminals.  The header is a status output connector, with the pilot light
output for each relay extending to it.  The second pin is removed and acts as a
polarizing hole for the female connector, which has one plugged socket.

The status output connector can be used as an alternate source for remote
enunciators and to illuminated switches.  It also can be used with the computer
interface board (CPS-1020) to provide a dry contact output for positive status
feedback.
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F. System Turn On

Before the power is turned on for the control boards, perform the following tests:

1. Field Wiring Shorts To Ground

• Remove power from the unit
• All Field Wiring connecting

Power MUST be off when checking for resistance.

Major problems are caused by shorts to ground in the field wiring.  Use an
ohmmeter to measure between switch common and ground, between pilot
common and ground, between switch common and pilot common, and between
any field wire connected either to an input or a pilot output and ground.  The
barrel of any relay is a good ground.  The ohmmeter should show infinite
resistance for each of these readings.  If a reading is less than 1 meg. ohm, there is
a short somewhere.  The location of the short must be found and the short cleared
before power can be applied.  Otherwise, damage may result to either the power
board or the control boards.

Figure V-10  Checking Field Wiring
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2. Switch Inputs And Pilot Output Short

Power MUST be off when checking for resistance.

Use an Ohmmeter to measure resistance between the inputs and pilot common.
Minimum resistance readings should be as follows:

If the resistance is less than these readings, then there is a short in the system, and that
short must be cleared before the system is turned on.

I N P U T P I L O T  C O M M O N O H M S  R E A D I N G

O N  (G R E E N ) + - 10M O HMS

O N  (G R E E N ) - + 10M O HMS

O FF (B L A C K ) + - 10M O HMS

O FF (B L A C K ) - + 10M O HMS

C Y C L E  (O R A N G E ) + - 10M O HMS

C Y C L E  (O R A N G E ) - + 800K  O HMS

MA I N T A IN  (G R A Y ) + - 10K  O HMS

MA I N T A IN  (G R A Y ) - + 10K  O HMS

P I L O T  (B L U E ) + - *  700K  O HMS

P I L O T  (B L U E ) - + *  IN FI N IT Y

*  N O T E : T HE S E  R E A D IN G S  A R E  W I T H L E D 's  I N  T HE  C IR C U IT .
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G. Multipanel Installations

If you need to operate relays in different units from one switch, connect the
switch common terminals of each unit.  This should be done only after each box
has been tested, turned on, and proved to work on its own.

Switch common wires are connected as in figures V-4 and V-5.  A typical
maintained master switch is shown below.

Figure V-11  Master Switch In A Multipanel System

1. Grouping Between CP Panels

When grouping relays in more than one cabinet, a similar connection is used.

Figure V-12  Grouping Between Panels
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VI. TROUBLESHOOTING GUIDE

A. Power Board

When the power board is in the proper condition, all three LED's should be lit and
the fuse should not be hot.

1. Right Green LED Not Lit

The most probable cause for an unlit right green LED is a short in one of the pilot
wires and the tripping of the 6.3 VAC thermal fuse. However if the fuse is cold,
the power board or transformer may have failed.

If the short has been identified and corrected, then the thermal fuse will reset after
time when it has cooled.

2. Left Green LED Not Lit

If the left green LED is not lit, then the 28 volts required by the relays are not
unavailable.

The most likely reason for a lack of power is that either one of the relays has been
connected incorrectly to the control board or one of the relay driver transistors has
shorted.  In either case, these two faults will cause the fuse on the power board
overheat.  The bad relay connection or shorted transistor must be found prior to
installing a new power board.  Failure to do so can cause damage to the new
power board.  A shorted transistor or relay will be very hot and can be identified
easily.  Unplug the relay to prevent it from affecting the rest of the system.

3. Middle Green LED Not Lit

If the middle green LED is not lit, there is no voltage for the switch common
output. The most likely reason for a lack of power is shorted wires. This may
result from having misconnected the wires at a switch connection by crossing the
switch leads with the pilot leads.

4. Left and Middle Green LED Not Lit

If no fuses are hot, the likely cause is a transformer failure. The CPS-8004
transformer should be replaced. However if a fuse is hot, try steps 2 and 3 above.

5. Relay Does Not Work

First make sure that the relay is plugged in properly and is making good contact
with its connector.
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With a wire connected to the switch common terminal, touch the cycle input
orange terminal for that relay.  If the relay does not work, then test the relay on
another channel of the control board.

If the relay still does not cycle, and the other relay worked fine, it is faulty and
should be replaced. If the relay does cycle when moved to another location, then
the problem is with the control board.

5. On Cycles, Off Does Not

This problem is caused by not feeding 6.3 VAC to the pilot light contact on the
relay.

The failure to feed voltage to the pilot light may have three causes; a bad relay
with a failed auxiliary contact; a blown circuit breaker on the transformer which
will affect all circuits run by that transformer; or a bad connection where the relay
plugs into the circuit board.

6. Relays Intermittent

If two cycle inputs are connected in parallel, it is possible that the relays will fall
out of sync, with one on and the other off.  The relays can not be grouped using
the cycle inputs.  If this situation is needed, use the Solution Series products to
achieve the desired grouping.

7. Failed Transistor

If a control board is faulty, just remove it and install a new one.  It has been
designed for quick and easy removal and replacement.  If the system is large, keep
a supply of spare boards on hand.

8. Ground Faults

Ground faults are one of the most confusing problems.  Nothing seems to work
the way it should, even though everything is connected correctly.

Relays may buzz or feel warm to the touch.  The transformer may be hot.  Circuits
that were working well suddenly do not work any more.  Circuit boards and relays
burn up.  These phenomena may be caused by one or more wires in the field, such
as a pilot common being connected to ground.

9. Wiring Loops

Wiring loops can also cause symptoms similar to the ones listed above,
particularly in a multiple-panel system in which several master switches control
more than one panel.  The solution is to break the loop so that humming currents
cannot flow.
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Figure VI-1  Wiring Loop Problems

10. Induced Voltages

Where there are very long wire runs, induced voltages may be a problem if the
control wires have been placed next to current-carrying conductors.  Never run
control wires in the same conduit as current-carrying conductors.

If this is a potential problem in your system, use a good voltmeter and measure
the AC volts between pilot common and the switch input of the relays with the
most problems.  Any induced voltage over 5 volts AC will cause the relay
transistor to get hot and may burn out the relay.

You can solve this problem by using lower resistance wiring (18 gauge instead of
22 gauge) and eliminating runs next to current carrying conductors.
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11. Verifying Relays

You can test relays with an ohmmeter.  A relay might be faulty under the
following conditions:

The LED in front of the relay is burning very brightly.  This could indicate a short
between the coil and the pilot lamp wires.

Use an ohmmeter that can measure resistance down to 6.5 ohms.  If the scale on
the meter reads "Ohms 1 1000", it will not show the difference between 6.5 and 0
ohms.

VII. SPECIFICATIONS
A. Relay Specifications

1.0 HP 125 VAC 20 amps 125 VAC tungsten
1.5 HP 250 VAC 20 amps 277 VAC ballast
1.5 HP 250 VAC 20 amps 347 VAC ballast

Copper conductors only
Torque to 25 pounds/inch
Maximum wire size 10 AWG
Low voltage contact: 1.0 amp at 6.3 VAC

B. Transformer
Inputs 277 or 120 VAC plus or minus 10%
Outputs 6.3 VAC at 5.5 amps

22 VAC open circuit; 20 VAC at 2.5 amps

C. Low-Voltage Circuitry
Nominal power voltages: 28 VDC 6.3 VAC

Maximum current to any single relay control:  3mA's

Maximum current to whole board control:  24 mA's

Maximum allowed in-line resistance from switch common to input terminal:  100
ohms

Recommended control wiring up to 3000 ft.:  22 AWG

Recommended lamp wiring:

LED's up to 500 ft. 22 AWG
Lamps up to 1000 ft. 18 AWG

(Increase wiring size for longer distances.)

Operating Temperature Range:  0-65° C
Humidity Range:  10-90% non-condensing
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D. Peripheral Control Devices

The CPS Series' panels have many more features and benefits when combined
with the Solution Series devices.

CPS-1035  Auto-Off Board

Allows 2 channels of automatic "OFF" signals
which are user-selectable for intervals of 15
minutes, 30 minutes, 60 minutes or 120 minutes.
When the Input is triggered, the time function
begins and will generate an Output signal which is
wired into the CPS "OFF" input.

CPS-1030 Blink Warn

Designed to provide a "blink" or "flick" warn to let
occupants know an "OFF" command will follow in
5 minutes.  Has override switch inputs to cancel the
"OFF" sweep for the output.  Available with either
a "Cycle" output for individual relays or with
separate "ON" and "OFF" outputs to blink warn a
group of relays, or the entire panel.

CPS-1050 Cycle to ON/OFF Board

Due to the situation where some relays are included
in multiple groups, and/or some of the relays within
a group have individual override buttons, it is
necessary to get all relays in the group to the same
state with a button press.  When a single switch
tries to control a group, it is possible that from
another switch location someone has overridden
one or more relays in the group to a different state.
When someone hits the Cycle input in that
condition, some relays would go ON, others would
go OFF.  The CPS-1050 watches the state of the
relays and toggles the switch signals into two
separate outputs wired to the ON and OFF
terminals of the CPS panel.  This guarantees the
relay group goes to the desired setting.

CPS-1045 Cycle To Maintain

The CPS-1045 takes up to four Cycle (momentary
alternating action) type switch signals, like the
normal signal from Touch-Plate switches, and
converts the signals to a maintain, or latching type
of a signal so groups, zones, or the Master inputs
can be controlled by a single switch.

CPS-10S8 Sequencer Board

The CPS-10S8 fulfills the need for a small, non-
programmable sequencer for path lighting and
electrical equipment such as audio video
equipment. By sequencing audio equipment
devices can be powered up and then powered
down in the correct order to prevent annoying
“pops” and possible damage. The CPS-10S8
can be configured for maintained or pulsed
outputs at the factory

CPS-1065 ON/OFF to Maintain

The CPS-1065 ON – OFF to MAINTAIN
allows 4 discrete channels of conversion from
momentary separate ON and OFF inputs to
maintained outputs. By connecting the UP and
DOWN momentary switches and the top and
bottom limit switches, a motor can be controlled
to raise and lower curtains.

CPS-1050-4 Cycle to ON/OFF Board

Cycle to ON/OFF is a requirement on many
occasions when a single momentary button
needs to control a group of relays together.
Sometimes it is because there are not enough
wires at the switch location to accomplish the
desired goal, and the CPS-1050/4 reduces the
number of wires required for Group switching.
The CPS-1050/C has four discreet channels of
control. The CPS-1050/4 does not monitor the
status of the relays, instead it will alternate
between the ON and OFF outputs. If relay
monitoring is necessary, use the CPS-1050
standard module.
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E.     Summary Of Features & Dimensions

LOW  VOLTAGE CIRCUITRY

Power Supply Voltages: 28 VDC-6.3VAC
Input Current to Switch One relay: 3 mA's
Input Current to Switch entire Eight relay Control Board: 24 mA's
Maximum allowable Input wiring line resistance: 100 ohms
Maximum distance for Switch Input wiring: 3000 ft.
Maximum distance for Pilot Lamp wiring: L.E.D.s 500 ft @ 22awg.

          Incandescents 500 ft. @ 18awg.
Operating Temperature:  0-65 deg. C
Humidity:  10% - 90% (non-condensing)

RELAY (Model 3000-PL)

SPST Mechanically Latching Main Contact:
1.0 h.p. at 125VAC
1.5 h.p. at 250VAC
20 amps at 125VAC or 277VAC (347VAC CSA Listed)
(Tungsten and Ballast)

Auxiliary contact:  1 amp at 6.3VAC

TRANSFORMER

Primary Inputs (Accepts Either):
277VAC or 120VAC

Secondary Outputs:
6.3VAC at 5.5 amps
22VAC at 2.5 amps

Model # Power Control  Individual Inputs  Programmable Master Inputs      Outputs      Dimensions Shipping
Boards Boards   on/off   cycle  mntn         Inputs on/off   mntn Hi-V Lo-V L        W D     Weight

CPS-0008 1 1 8 8 8 2 1 1     8  8  18"  14" 4 1/4" 25 lbs.

CPS-0016 1 2 16 16 16 4 1 1    16 16  24"  18" 4 1/4" 35 lbs.

CPS-0024 1 3 24 24 24 6 1 1    24 24  32"  18" 4 1/4" 48 lbs.

CPS-0032 1 4 32 32 32 8 1 1    32 32  40"  24" 4 1/4" 68 lbs.

CPS-0040 1 5 40 40 40  10 1 1    40 40  48"  24" 4 1/4" 96 lbs.


