Installation and Operation Manual
C1415-0409 Rev. A
April 2009

Bettis Controller Board C1415

BETTIS EMERSON.






Installation and Operation Manual Table of Contents

C1415-0409 Rev. A April 2009
Section 1: General Description
1.1 Bettis C1415 DC Motor Controller Board ...........ceceveeveenreesenseerieenieneeneenens 1
1.2 WWITING ettt ettt ettt e st e e st e s et e e s ent e e s easeeeseareeeseseeesanee 1
1.3 JUIMIPETS ettt ettt ettt sttt ettt e st e e sate e s et e eeenb e e s esteeseabeeesensaeesnes 2
LI O TV o TV ol 3 Vo T o PSSR 3
1.5 DIP SWILCNES weveeieeieteeeetee ettt ste et e e e s e s te e raeraan 3
1.6 PUSH BULEONS .ottt ettt 3
1.7 Calibration POteNtiOMEter......ccceviierieriierieeie ettt eees 3
Section 2: Standard Setup and Operation
2.7 Order OULINEd. .....ouiiieiieieteeeeee ettt et 5
Section 3: Additional Control
3.1 Loss of Command Signal Setting (4-20 mA or 1-5 Vdc operation only) ........... 7
3.2 DiIrect/REVErSE ACING c.veccveerereieeiesteerieeiteeteetesteeseesteesteeaeesessesseessnesesasenns 7
3.3 MOtOr REStArt DEIAY ..ccveeieeeieeeieeiieieete ettt ettt st ae e ens 7
3.4 CommaNnd SENSITIVITY ....eecuerierieeieeeee ettt ettt 8
3.5 4-20 MA OULPUL ettt ettt ettt e s ree e s e e 8
3.6 Torque Trip SENSITIVITY ..c.eeiiereiee ittt 8
3.7  To Utilize the Command SWItCh......cccceoiiiieiiniiieeeeer e 8
Section 4: Specifications
AT DeCiPOWET ..ttt ettt e st e e e e e s e e s nnre e 10
4.2 Signal Inputs [Digitized to 8bit (1in 255) aCCUrACY]..veeevveeereeeieeeieeeieeeieens 10
4.3 Signal Output [8 bit (1N 255) aCCraCy] ..eceeeeereerrerrrieierienieneesieeee e 10
4.4 ACMOLOT OULPUES ceeeetieeeitteeeitee ettt ettt ettt e e e e s e s e s aneeeas 10
4.5 EXEEINAI FUSES ..ueeieiiiieitete ettt ettt ettt et 10
4.6 ENVIFONMENTAl c..coiiiiiiieiee ettt 10
Section 5: Troubleshooting
5.7 Troubleshooting Problems .........ccccveeieiieiieeiecieceseese e 11

Table of Contents



Section 1: General Description Installation and Operation Manual

April 2009

C1415-0409 Rev. A

Section 1: General Description

1.1

1.2

C1415-04/09: This manual provides installation and operating information for the Bettis
Controller Board C1415. Should you have any questions about the controller that are not
covered under this manual, please contact an authorized Bettis Actuation Technologies
Center or Bettis Electric Division, 19200 Northwest Freeway Houston, Texas 77065,
United States +281 477 4100 (281) 477 2801.

Bettis C1415 DC Motor Controller Board

The Bettis C1415 DC Motor Controller board is an accurate, easy to use, multi-function
servo-board, intended for use with brush type motors. No calibration .equipment is
required to set the board. The basic concept of this controller is to read an external
command signal and compare it to a feedback signal from a potentiometer linked to

the output shaft. When the signals are not equal, the controller will energize either the
clockwise or counterclockwise motor circuit. This drives the actuator in the direction that
reduces the signal difference. Once the signals are equal, the controller opens the motor
circuit and the actuator is positioned properly, awaiting the next external command signal
change.

. The controller has the following options:
— Input power: 12 Vdc or 24 Vdc

— Input signals: 4-20 mA, 0-10 Vdc, 1-5 Vdc, or external command
potentiometer

— Output signal: 4-20 mA

— Loss of command signal: fail in place, fail CCW, fail CW

— Acting: direct acting (i.e. CW at 4 mA), reverse acting (i.e. CCW at 4 mA)
— Torque trip sensitivity: Variable, range dependent on actuator torque rating
— Motor restart delay: Variable from one to thirty-two seconds

— Command sensitivity (deadband): Variable, range depends on command
signal

Wiring

There are four terminal blocks on the controller board, designated as TB1, TB2, TB3

and TB4. Terminal block TB1 is a 3 pole terminal block and is used for the (-) Vdc power
termination along with the external trip reset terminations. Terminal block TB2 is a 9 pole
terminal block and is used for all incoming and outgoing control signals. Terminal block
TB3is a5 pole terminal block and is used for limit switch terminations along with internal
trip indication output terminations. Terminal block TB4 is a 7 pole terminal block and is
used for the (+) Vdc power termination along with limit switch and motor terminations.

General Description
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Figure 1
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Terminal Block

TB1-1>Reset

TB1-2 > Reset
TB1-3>-DClInput
TB2-1>Command Pot
TB2-2 > +4-20 mA/1-5 Vdc
TB2-3>+0-10Vdc

TB2-4 > - Signal Ground
TB2-5 >+ Potentiometer
TB2-6 > Potentiometer Wiper
TB2-7 > - Potentiometer
TB2-8 > +4-20 mA Output
TB2-9>-4-20 mA Output
TB3-1>LS#1NC
TB3-2>LS#2NC

TB3-3 > Internal Trip Relay NC
TB3-4 > Internal Trip Relay NO
TB3-5 > Internal Trip Relay Common
TB4-1>LS#1 NO

TB4-2 >+ Motor

TB4-3>LS #1 Common
TB4-4>+DCInput

TB4-5> LS #2 Common
TB4-6 >-Motor
TB4-7>LS#2NO

1.3 Jumpers

There are four jumpers on the controller board designated as JP1, |P2, |P3 and |P4. |P1
provides the option for a 4-20 mA or 0-10 Vdc command signal input. |P2 is a sensitivity
jumper for the board’s internal calculation. JP3 and |P4 provide the option for 12 Vdc or 24

Vdc voltage inputs. See below for jumper configurations.

Figure 2
<180° «|P2->>180°

4-20 mA < [P1-> 0-10 Vdc 4 24vdc

P3
¥ 12Vdc

A 12Vdc
P4
¥ 24 Vdc
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1.4

1.5

1.6

1.7

Output Indicators

There are two LEDs for visual reference during board operation. The red LED is lit as the
controller sends a signal to the motor to turn the actuator CCW or OPEN. The green LED

is lit as the controller sends a signal to the motor to turn the actuator CW or CLOSED. The
green LED is also a programming LED that is lit each time a setting is saved in memory. See
below for LED layout.

Figure 3

Green LED

Red LED

Dip Switches

There are five dip switches that are used to calibrate the controller. Configuration of these
dipswitches set the actuator and its functions.

Push Buttons

There are three push buttons on the controller board, PB1, PB2, and PB3. PB1 (black) oper-
ates the actuator in the CCW position when the controlleris in the calibration mode. PB2
(black) operates the actuator in the CW position when the controller is in the calibration
mode. PB3 (red) is depressed each time a setting is required to be save into memory. See
below for pushbutton layout.

Calibration Potentiometer

There are two potentiometer used to calibrate the Motor Restart Delay, Sensitivity, and
Torque Trip. Once the potentiometer positions are stored in memory via the program
pushbutton, it can be moved without changing any of the settings. Thus allowing each
potentiometer to be used for multiple settings. The potentiometers are located as shown
below.

General Description



Installation and Operation Manual Section 1: General Description

C1415-0409 Rev. A April 2009
Figure 4
Potentiometer P4
Potentiometer (Primary Tune)
P3 (Fine Tune)
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1-AGD
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Dip Switches Pushbutton

SW4 (1-2-3-4-5) PB3 (Red) pushbutton Pushbutton

PB2 (Black) PB1 (Black)

General Description 4
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Section 2: Standard Setup and Operation

2.1

Please note that the following installation instructions must be followed in strict
accordance with the order outlined below.

Order Outlined

Verify controller board is wired up properly per the wiring diagram supplied with
the actuator.

Do not connect any command signals to the actuator at this time.

Verify all jumpers are set properly for your application. DO NOT change any
jumpers while the power is on. This may cause damage to the controller.

Switch dip switch #1 to the “ON” position and dip switches #2 through #5 to the
“OFF” position. This sets the controller for calibration mode.
Turn on the power to the actuator.

The next three series of steps will complete the basic setup of the controller. This
entails calibrating the potentiometer to the position of the output shaft along with
programming the end of travel setpoints into the controller.

This step is for field installed kits only. Omit for factory installed boards!
To set the potentiometer, perform the following steps in order

a. Loosen the set screw in the potentiometer gear located on the output shaft.

b. Using PB1 and/or PB2, position the actuator halfway between the end of
travel limits.
Switch both dip switches #4 and #5 to the “ON” position.

d. Rotate the potentiometer shaft gear until the red and green LEDs are
illuminated.

e. Engage the potentiometer and output shaft gear teeth and tighten the
gear set screws.

f. Switch both dip switches #4 and #5 to the “OFF” position.

To set the end of travel CCW limit, perform the following steps in order

a. Using PB1, position the actuator to the CCW end of travel limit.

b. Switch dip switch #2 to the “ON” position.

Push PB3 to save this position in memory and verify green light flashes once.

d. Using PB1, position the actuator to approximately 1° past the CCW end of
travel limit and set the bottom cam.

e. To set the end of travel CW limit, perform the following steps in order.

Standard Setup and Operation
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9. Using PB2, position the actuator to the CW end of travel limit.
a. Switch dip switch #2 to the “OFF” position.
b. Push PB3 to save this position in memory and verify green light flashes once.
C. Using PB2, position the actuator to approximately 1° past the CW end of

travel limit and set up the second cam.
10. Switch dip switch #1 to the “OFF” position.

NOTE:

At this time, the controller is set for basic operation. The actuator is ready to be operated
upon connection of an external command signal.

Standard Setup and Operation 6
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Section 3: Additional Control

3.1

3.2

3.3

Loss of Command Signal Setting
(4-20 mA or 1-5 Vdc operation only)

This command works only in the “RUN” mode, i.e. when dip switch #1 is in the “OFF”
position. The board can be set to transfer to the CW limit or CCW limit upon loss of the
command signal. This is defined by dip switches #4 and #5.

1. To move the actuator to the lowest setting (i.e. 4 mA position) upon loss of signal,
set both dip switches #4 and #5 to “OFF”.

2. To let the actuator fail in place upon signal loss, set both dip switches #4 and #5 to
“ON”.

3. To move the actuator to the CCW limit upon loss of signal, set dip switch #4 to
“ON” and dip switch #5 to “OFF.

4, To move the actuator to the CW limit upon loss of signal, set dip switch #4 to

“OFF” and dip switch #5 to “ON".

Direct/Reverse Acting

This command works only in the “RUN” mode, i.e. when dip switch #1 is in the “OFF”
position. Under normal, or direct operation, the actuator moves CW when the command
signal is decreased and CCW when the command signal is increased. This can be reversed
by placing dip switch #3 to the “ON” position. Thus a 4mA or 0Vdc signal would move the
actuator to the CCW end of travel and 20mA or 10Vdc would move CW.

Motor Restart Delay

This delay can be used to smooth out or damp the response of the modulated device in

a system that provides multiple command signals over a short period of time. This delay
occurs when the system issues a signal which requires the actuator to reverse direction.
A delay also occurs if the actuator reaches the proper position, an then receives a signal
requiring it to operate again within the delay time. The delay can be set from 1 second
(factory setting) to 32 seconds. To change the delay, perform the following steps in order.
1 Set dip switch #1 and #3 only to the “ON” position.

2. Apply power to the controller.
3

Adjust potentiometer P3 fully CCW. Next, adjust P4 for the desired delay. Fully
CCW s 1 second, fully CW is 32 seconds (the potentiometer is linear).

Push PB3 to save this position in memory.
Turn off the power to the controller.
Return dip switch #1 and #3 to the “OFF” position.

Additional Control
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3.4

3.5

3.6

3.7

Additional Control

Command Sensitivity

This option is similar to that of deadband control. To change the sensitivity of the controller
with respect to the necessary change in magnitude of the command signal, perform the
following steps in order.

Set dip switch #1 and #4 only to the “ON” position.

Apply power to the controller.

Adjust potentiometer P4 fully CCW. Adjust P1 for the desired sensitivity.
Fully CCW is maximum sensitivity while fully CW is minimum sensitivity.

4, Push PB3 to save this position in memory.
5. Turn off the power to the controller.
6 Return dip switch #1 and #4 to the “OFF” position.

4-20 mA Output

A 4-20 mA output can be for remote indication of the actuators position. This signal is pro-
vided across terminals 8 and 9 of terminal block TB2 of the controller.

Torque Trip Sensitivity

To calibrate the torque trip, set SW4-2, SW4-3, and SW4-4 to the “OFF” position. SW4-1
and SW4-5 should be in the “ON” position. Apply power to the board. Adjust the ser-
voboard potentiometer P3 (yellow dial) to its mid position. Adjust potentiometer P4 to set
the torque trip level. Once P4 is set, P3 can be adjusted for fine tuning. Depress pushbutton
PB3 to store the setting in memory. The green LED should light indicating a successful save.

To Utilize the Command Switch

When it is desirable to use the C1415 Motor Controller board for torque limiting service
and a command signal is not provided, the following set up instructions must be followed.
Supplying a remote switch and programming the board in this manner will allow
directional control where the actuator will move in either the ccw or cw direction
depending upon the position of your switch. The switch may have a center-off position
which will make it possible to stop the actuator between the full limits of travel.

Before using the C1415 with a remote switch, the first step is to calibrate the fully ccw/cw
positions. First, set the potentiometer per number 7 on page 9. Next, remove all
command signals and connect a jumper between TB2-6 and TB2-7. Turn on Dip Switch #1
and program the CW limit per section 8 on page 4. Next install the jumper between TB2-6
and TB2-5. Turn on Dip Switch #2 and program the CCW limit per number 9 on page 9.
Connect two 1 kohm resistors to TB2-5,-6,-7 as shown in Figure 5A and Figure 5B.

If the remote switch does not have a center-off position, wire the command input as showin
Figure 1.In addition, put JP1 in the 0-10V position and set SW4-4 and SW4-5 to the “OFF” position.

If the remote switch does have a center-off position, wire the command input as shown in
Figure 5B. Connect a 3.0 kohm resistor across the remote switch as shown in Figure 5B. In
addition, connect a 1 kohm resistor between TB2-2 and TB2-4. Completely remove the
jumper at JP1 and set SW4-4 a well as SW4-5 to the “ON” position (activating the Fail-in-Place
mode). When the remote switch is in the “OFF” position , the actuator will stop in place.
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Figure 5
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Figure 5A
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Section 4: Specifications

4.1

4.2

4.3

4.4

4.5

4.6

Specification

D.C. Power
. 12 Vdcor 24 Vdc + 10%, configured by onboard jumpers

Signal Inputs
[Digitized to 8bit (1 in 255) accuracy]

. 0-10 Vdc command input, 200 Kohm input impedance.

. Command potentiometer input, 5 Vdc excitation voltage, 100 Kohm input imped-
ance, use with 1 Kohm potentiometer.

. 1-5 Vdc command input, 100 Kohm input impedance, Loss of signal threshold is
75% of low signal.

. 4-20 mA command input, 250 ohm input impedance, Loss of signal threshold is
75% of low signal.

. Feedback input, 5 Vdc excitation voltage, 1 Mohm input impedance, used with 1
Kohm potentiometer.

Signal Output [8 bit (1 in 255) accracy]

. 4to 20 mA 300 ohm maximum load impedance.
AC Motor Outputs
. Maximum locked rotor load current of 5 A and continuos current rating of 3A.

External Fuses

. The DC power supply should have over current protection tailored to the demands
of the actuator motor used. The rating of the fuse or circuit breaker must not
exceed 5 A.

Environmental

d Operating temperature: 0°C to 70°C.

J Storage temperature: -40°C to 85°C.

. Relative humidity: 0 to 90% non-condensing.

10
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Section 5: Troubleshooting

5.1 Troubleshooting Problems

1.

11

The board does not operate when the open and close buttons are depressed.

— Verify main power to the controlleris on.

— Verify the output shaft cams are engaging the limit switch toggle arms.
— Verify Dip Switch #1 is in the “calibrate” or “ON” position.

The green LED is flashing with a shorter time on than off after the controller has
been set.

— Reset the CW and CCW end of travel limits with the 4-20 mA or 0-10 Vdc
signal generator wired up. The signal generator should be set on 4 mA or 0
Vdc for the CW limit and 20 mA or 10 Vdc for the CCW limit.
These settings would be opposite for reverse acting applications.

The green LED is flashing with a shorter time off than on after the controller has
been set.

— Reset the CW and CCW end of travel limits with the 4-20 mA or 0-10 Vdc
signal generator wired up. The signal generator should be set on 4 mA or 0
Vdc for the CW limit and 20 mA or 10 Vdc for the CCW limit.
These settings would be opposite for reverse acting applications.

The controller drives the actuator to the fully OPEN or CLOSED position without
response to the command signal.

— The feedback potentiometer may be wired backward. Verify the
potentiometer is connected to the proper terminals as shown on page 1.

The controller output appears erratic, sometimes moving in the wrong direction.

— The feedback potentiometer may be “wrapping around”.
Verify the potentiometer has been centered correctly.

— Calibration may not have been programmed properly. Recalibrate the
CCW and CW limits.

Troubleshooting
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