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Important

This service manual is provided to assist in the operation and maintenance of your
Syntron equipment.

Please be sure to include the following information when ordering replacement parts:
(Nameplate is normally located on the lid of the Control Enclosure.)

Name of Control

Machine model and serial number
Factory order number

Quantity of parts required

Syntron part number (from manual)
Description of part

Shipping instructions

NNk wbE=

Syntron Material Handling reserves the right to alter at any time, without notice and
without liability or other obligations on its part, materials, equipment specifications,
and models. Syntron Material Handling also reserves the right to discontinue the
manufacture of models, parts, and components thereof.

Your satisfaction is very important to us. Please direct any comments, questions,
or concerns to out Marketing Communications Department.

Company Name:
Date Purchased:
Serial Number:

Factory Order Number:
Part Number:




Safety Instructions

CAUTION: When the feeder and control are purchased as a set, each feeder is

A factory tested with its corresponding control. For multiple feeder applications,
numerical identification is provided to match each feeder with its control. For
example, Feeder No. 1 corresponds to Control No. 1, etc. For installation purposes,
each feeder must match with its corresponding control.

A 2

Do not remove the Control Transformer from the Controller Circuit.
Proper phasing of the circuit board and SCR must be maintained for
full feed rate and voltage regulation.

Before performing any modifications to this control, contact Syntron Material Handling.
Any unauthorized changes or modifications without approval
will void any warranty on this control and the feeder it is operating.

/v

WARNING: The electrical power supply connection to the control must be made
through a customer-supplied safety disconnect switch mounted next to the control.
Incorporation of an emergency stop may also be required, per local electrical codes.

/o

WARNING: The control must be properly grounded and verified at installation.

/2

WARNING: Sensitivity Adjustment procedures must be performed while the control

is on and open. Use extreme caution to ensure safety to personnel. There is danger

of injury or electrocution due to live voltage. Syntron Material Handling recommends that
only qualified and trained personnel maintain and service the CRSDC Control.

A

CAUTION: Feeder stroke must not exceed its stroke rating as indicated in these service
instructions (see page 13). Contact Syntron for proper voltage readings.



General

Introduction

The Syntron® CRSDC solid-state automatic control regulates the approximate linear feed rate of Syntron® electromagnetic feeders
through the use of silicon-controlled rectifiers (SCRs) and printed circuit board (PCB) components.

The circuit accepts either manual control from a main control potentiometer or a variable DC signal from an external source to vary the
rate of feed. The feed rate can be controlled in proportion to the setting of either signal. (Refer to Figure 1).
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Inspection and Long-Term Storage

Upon receipt, unpack and inspect the control for any damage that may have occurred during shipment. Contact the shipping carrier and
Syntron Material Handling immediately at 1-00-369-8999 if any damage is found. 1f the CRSDC control is to be stored for an extended
period of time, store it indoors in its original shipping container, in an area safe from water damage. Plug all openings to prevent dirt,
rodents and insects from entering. Syntron Material Handling advises placing a corrosion preventive inside the control box. Be careful
not to drop the control to avoid possible impact damage to the control and/or components.

Theory of Operation

Voltage and amperage of vibrating feeders are affected by change or fluctuation in line voltage, which in turn affects changes in feeder
voltage and amperage. The CRSDC control circuit is designed to hold the feeder stroke constant at the desired control setting, regardless
of change or fluctuation in line voltage, within the range of -5% to +10% of the nominal voltage (as designated on the nameplate).

The CRSDC control has two modes of operation:. MANUAL and AUTOMATIC. In MANUAL mode, the transfer switch is in the
MANUAL position. A fixed reference voltage from the main control potentiometer (RH) on the lid of the control is compared with the
line voltage in the gate control package. The PCB converts these two inputs into an output signal which controls the firing of a power
SCR. In turn, the firing of the SCR controls the stroke of the feeder.

In AUTOMATIC mode, the transfer switch is in the AUTOMATIC position. As long as the two input signals (line voltage and RH)
are matched in the PCB, the power SCR will control the feeder in accordance with the setting of the DC signal. Any variation in line
voltage, however, is immediately sensed in the PCB. If the line voltage input and the set input are mismatched, the difference is noted
in the output signal to the SCR. The PCB then signals the SCR to fire either earlier or later in the cycle to increase or decrease the feeder
stroke as necessary to hold feeder stroke constant with the control setting (potentiometer or DC signal). This process occurs
automatically within the control circuitry with each fluctuation in line voltage.



Installation

CAUTION: When the feeder and control are purchased as a set, each feeder is factory tested
with its corresponding control. For multiple feeder applications, numerical identification is
provided to match each feeder with its control. For example, feeder No. 1 corresponds to
control No. 1, etc. For installation purposes, each feeder must match with its corresponding
control.

/o

Do not remove the Control Transformer from the Controller Circuit. Proper phasing of the
Circuit Board and SCR must be maintained for full feed rate and voltage regulation.

A

Before modifying this control, contact Syntron Material Handling. Unauthorized changes or
modifications without Syntron Material Handling’ approval will void any warranty on this control
and the feeder it is operating.

Install the CRSDC control on a wall in a clean, dry, vibration-free location as close to the feeder as possible.
It should be easily visible and accessible by the operator.

Most electrical components experience a shortened service life when operated in an atmosphere of extreme heat. Good ventilation of
the control enclosure will permit internal heat to be dissipated through the sides of the cabinet. Ambient temperature should not exceed
100°F (40°C).

/o

WARNING: The electrical power supply connection to the control must be made through a
customer-supplied safety disconnect switch mounted next to the control. Incorporation of
an emergency stop may also be required, per local electrical codes.

The CRSDC Control is designed for a specific line voltage and frequency, as indicated on the nameplate and on the wiring diagram
furnished with the control. The wiring connections between the feeder, control and power supply must be securely made in accordance
with the wiring diagram. The disconnect switch must be rated equal to or above the full-load amperage rating, and the disconnect fuses
should be rated at approximately 1-1/2 times the full-load amperage rating indicated on the control nameplate.

/o

WARNING: The control must be properly grounded and verified at installation.

Maintain enclosure integrity at all times. The control enclosure must not deviate from the unit’s UL or IEC rating.

The conductors must be of sufficient size to carry the amperage and voltage designated on the nameplate. The distance between the
control and feeder is an important factor that must be considered when determining the size of the conductor. A voltage drop through a
conductor of insufficient size will result in reduced feeder output. The further the distance, the larger the conductor required.

NOTE: This instruction manual is supplied as a guide for the basic CRSDC Control. Refer to the wiring schematics supplied
with the unit for application-specific components such as auxiliary relays, interlocks, indicating lamps, etc.



Operation

NOTE: For setting up a new control (without matching feeder) refer to Sensitivity Adjustments on the Printed Circuit Board
on page 11.

/o

WARNING: Sensitivity Adjustment procedures must be performed while the control is on and open.

Use extreme caution to ensure safety to personnel. There is danger of injury or electrocution due

to line voltage. Syntron Material Handling recommends that only qualified and trained personnel maintain
and service the CRSDC Control.

Initial Control Setup Procedure

1. Install the feeder as indicated in the Installation Instructions.

2. With the line switch gear off, set the main control potentiometer (RH) to a setting of 20 percent.

3. Switch the main line and control switches to the ON position. The feeder will now begin to operate at a
low rate of feed.

4. Increase the control potentiometer to the required feed rate. The unit will now continue to operate at this
feed rate, regardless of line voltage fluctuation (within the range of -5% to +10%).

5. CAUTION! If the feeder begins “striking” when the control potentiometer setting is increased,
Immediately decrease the control potentiometer setting and turn off the unit. Striking is characterized by a loud, metallic
clapping or hammering inside the base unit of the feeder. Prolonged striking can cause serious damage to the feeder. Striking
can be corrected and/or prevented by adjusting the board and/or air gap. If excessive line voltage is present, lower the Max
Pot setting on the Circuit Board. If line voltage is at the Control/Feeder voltage rating, refer to the Air Gap Adjustment
instructions in the service manual provided with the feeder.

Troubleshooting

Before attempting any troubleshooting procedures on this control, it is essential that the corresponding feeder is in correct adjustment
and operating condition. Syntron Material Handling Service Instructions provided with the feeder include detailed information. Review
this information thoroughly before checking the control.

Compare the control circuitry with the wiring diagram furnished with the control. Make sure all connections are correct and secure.

There are five checkpoints included in the troubleshooting procedures as follows:

Printed Circuit Board (PCB)
Manual Control Potentiometer

DC Reference Voltage
Silicon-Controlled Rectifier (SCR)
Sensitivity Adjustments on the PCB



Measure the checkpoints using a quality multi-meter with a minimum sensitivity rating of 20,000 ohms per volt DC and 1,000 chms per
volt AC. Before you begin the troubleshooting procedures, inspect the control for the correct line voltage and frequency, blown fuses,
open switch gear, and loose connections on the PCB Terminal Block. Line voltage and frequency must conform to the specifications
designated on the nameplate.

The following Troubleshooting guide addresses checkpoints one through four. Sensitivity adjustments on the PCB are addressed in the
Maintenance instructions beginning on page 11.

Checking the PCB
Check the PCB by reading its DC output value to the SCR.

NOTE: All values are approximate for a typical feeder; actual values could vary +20 percent. To read the DC output value to
the SCR, proceed as follows. (Refer to Figure 2)
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FIGURE 2

1. Disconnect the main power source.

Disconnect the SCR gate lead from the gate control terminal block (block point 19).

3. Energize the equipment power supply, and turn all control switches to ON. Observe the plug-in relay. The contacts should
close when the START button is pressed.

Check the incoming voltage at terminals 2 and 4. The values should read 115 volts AC when started.

Set the meter to read DC voltage, and place the meter lead across gate control package terminals 19 and 20.

Adjust the MANUAL control potentiometer (RH) until the meter reading ranges between approximately 1.0 VDC at Zero dial
setting and 2.0 VDC at 100 percent dial setting.

n
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If the values do not agree, or if the printed circuit components appear defective, replace the PCB assembly component. Syntron
Material Handling does not recommend any field repairs on the PCB. Unauthorized repairs will void any warranty.

If the voltage values agree and the components are operating satisfactorily, the printed circuit gate control package can be eliminated as
a possible trouble spot.



Checking the Manual Control Potentiometer

The only true check of the MANUAL control potentiometer (RH) is a resistance reading across its terminals.
To perform a resistance reading, proceed as follows. (Refer to Figure 3).

CONTROL
POTENTIOMETER (RH)

FIGURE 3

Disconnect the main power source.

Place the transfer switch in the MANUAL position.

Disconnect terminal block leads 7, 8 and 9.

A resistance check across the two outside terminals of the main control potentiometer should read 50 ohms.

The resistance value across the center terminal and either outside terminal of the main control potentiometer should
vary from 0 to 50 ohms when the main control potentiometer is adjusted from minimum to maximum.

abrwdE

If the potentiometer passes these checks, it can be eliminated as a possible trouble spot. If not, replace the potentiometer.

Checking the DC Reference Voltage

The DC Reference Voltage is checked by using gate control terminal block points 8 and 9. All values are approximate;
actual values may vary +£20 percent. Refer to Figure 4 and proceed as follows:
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FIGURE 4



1. With the main control potentiometer set at zero, the values across terminals 8+ and 9- should read
1VDC.

2. With the main control potentiometer set at 100 percent, values across terminals 8+ and 9- should read
approximately 0 VDC.

If the voltage does not vary and if the main control potentiometer has been ruled out as a trouble spot, then the trouble is in the printed

circuit board. In this case, replace the PCB. Syntron Material Handling does not recommend any field repairs on the PCB.
Unauthorized repairs will void any warranty.

Checking the SCR

A simple and effective cold-state check of the SCR is performed as follows:
1. Disconnect the control from the power supply.
2. Remove the SCR from the circuit.

3. Using a meter with a high resistance scale selected, touch the leads together to zero the meter.

SCR SCR

CATHODE
ANODE | [T
\ GATE

FIGURE 5

CATHODE

4. Referring to Figure 5, measure the resistance between the anode and cathode and also between the gate and the anode.
The resistance readings should be very high (1 mega-ohm or large). If the resistance readings are low, there is a short in
the SCR. In this case, replace the SCR.

5. Referring to Figure 5, measure between the gate and cathode of the SCR using the meter with a lower resistance scale
selected. The resistance should be low (approximately 10 to 50 ohms, depending on the SCR size and ratings). If the
resistance is zero or very high, replace the SCR.

6. Connect the meter between the anode and the cathode, and then touch the gate lead to the anode. The resistance should
decrease but never go to zero.

These tests are effective only if the rectifier is completely open or shorted. Any partial breakdown of the SCR under load conditions
can only be determined and remedied by replacement of the SCR.
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Maintenance

/o

WARNING: Sensitivity Adjustment procedures must be performed while the control is on and open.

Use extreme caution to ensure safety to personnel. There is danger of injury or electrocution due

to line voltage. Syntron Material Handling recommends that only qualified and trained personnel maintain
and service the CRSDC Control.

Sensitivity Adjustments on the Printed Circuit Board

Each printed circuit board has three small, round adjustable sensitivity potentiometers: AUTO-MAX,
MAN-MAX and MIN. (Refer to Figure 6).

The AUTO-MAX and MIN sensitivity potentiometers are used in AUTO mode, and the MAN-MAX and MIN sensitivity
potentiometers are used in the MANUAL mode.
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MANUAL Mode Sensitivity Adjustment Procedure

To perform sensitivity adjustment procedure in MANUAL mode, proceed as follows:

Press the STOP button and de-energize the line switch.

Set the main control potentiometer to zero.

Gently adjust the MAN-MAX sensitivity potentiometer to its mid-range.

Adjust the MIN sensitivity potentiometer to its counterclockwise position.

Connect a suitable AC voltmeter across the feeder load terminal in the control enclosure.
Energize the line switch and push the START button.

Slowly adjust the MIN sensitivity potentiometer clockwise until the feeder produces a
minimum feed rate (dribble feed).

8. Increase the main control potentiometer to 100 percent.

Nogk~owdbPE
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9. Slowly adjust the MAN-MAX sensitivity potentiometer clockwise until the desired feeder
stroke listed in your feeder service manual is obtained (as viewed on the stroke gauge located on the feeder

trough). Refer to page 13 for proper use of a stroke gauge.
CAUTION: Feeder stroke must not exceed its stroke rating as indicated in these service
instructions (see page 13). Contact Syntron Material Handling for proper voltage readings.

10. Recheck the MIN-sensitivity potentiometer by repeating steps 2 and 7.
Readjust the MIN potentiometer, if required.

This completes the Sensitivity Adjustment Procedure for the MANUAL mode.

(Not required when operating in Manual Mode only)

NOTE: To perform a sensitivity adjustment in AUTO mode, the sensitivity adjustment must be performed in MANUAL mode first.

/N

WARNING: Sensitivity Adjustment procedures must be performed while the control is on and open.

Use extreme caution to ensure safety to personnel. There is danger of injury or electrocution due

to line voltage. Syntron Material Handling recommends that only qualified and trained personnel maintain
and service the CRSDC Control.

To perform a sensitivity adjustment procedure in AUTO mode, proceed as follows:
1. Press the STOP button and de-energize the line switch.
2. Connect a suitable AC voltmeter across the feeder load terminals at their location in the control enclosure.
3. Energize the line switch, and push the START button.
4. The minimum feed rate does not need to be readjusted.
5. Adjust the DC signal to maximum rating.
6. Slowly adjust the AUTO-MAX sensitivity potentiometer clockwise until the desired feeder stroke listed in

your feeder service manual is obtained (as viewed on the stroke gauge located on the feeder trough).
Refer to page 13 for proper use of a stroke gauge.

A CAUTION: Feeder stroke must not exceed its stroke rating as indicated in these service

instructions (see page 13). Consult Syntron Material Handling for the proper voltage readings.

This completes the Sensitivity Adjustment Procedure for the AUTO mode.
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Reading the Stroke Gauge

Feeder stroke is the distance the trough travels during one complete cycle of vibration. This is measured from the forward,
upward limit of the vibrating stroke to the downward, backward limit of the vibrating stroke. Syntron feeder models FH-
22, FH-24, F-220, F-280, F-330, F-380, F-440, F-450, F-480, F-560 and F-660 operate at a maximum stroke of .060 inches
at the maximum control setting. All other Heavy-Duty Feeder models (F-22, F-152 through F-98) carry a stroke of between
.045 inches and .055 inches at the maximum control setting.

The stroke can be read by applying the stroke gauge to the side of the trough. When applying the stroke gauge, the graduated
lines of the gauge must be parallel to the line of movement of the drive unit. When the unit is vibrating, a black “\V”” appears
on the gauge. The stroke can be read at the apex of this black “V”. The lines should appear solid. If the lines are fuzzy
and gray, the gauge is positioned incorrectly.

NOTE: If you are unable to read the stroke gauge on your feeder, copy the replica gauge in the bottom right-hand corner of this page.
Then cut out and affix the gauge to the drive unit.

STROKE GAUGE

== =CUTHERE =~ — —
FEEDER STROKE |

:12_ 1

READ STROKE
GAUGE HERE

[ — — — ~CUTHERE— —
— — == —CUTHERE— —
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Wiring Diagram — CRSDC Control
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NOTE: In AUTOMATIC mode (control of feed rate via DC signal), terminals 9 and 10 are connected
together. In MANUAL mode, terminal 9 is connected to the potentiometer wiper.
In both modes, resistance is still required between terminals 7 and 8.

NOTE: Shielded cable is required for operation of the DC signal input and also for remote operation of
the manual potentiometer. Shielded cable should only be grounded at one end.
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Assembly Diagram — CRSDC Control
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Parts List - CRSDC Control, Models 2C and 3C
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PART NO.
Description CRSDC-2C CRSDC-3C
Knob 0118X009 0118X009
Enclosure B229191-A e
Control Transformer 0042X098 0042X098
Switch 0051X169 0051X169
SCR Assembly 222811-A 112958-AU
SCR Only 108521-AU 108522-AU
Potentiometer 0318X040 0318X040
Start P.B. 0051X913 0051X913
Stop P.B. 0051X914 0051X914
PCB Assembly 156447 156447
Rheostat (230V) 0052X102 0052X102
Transformer Fuses (230V) 0174X260 0174X260
Transformer Fuses (460V) 0174X261 0174X261
PCB Fuse 0174X270 0174X270
Terminal Block Assembly
30 Amp Max 225500-A
60 Amp Max 225500-B
Contactor
30 Amp Max 0051X630
60 Amp Max 0051X659
Line Fuses See Table Q below
TABLE Q: LINE FUSES
Part Number For Amp Fuse Part Number
229188- Feeders Rating
B (230V) F-220, F-280 15 0174X262
C (460V) F-220 7 0174X267
D (460V) F-450, F-560 30 0174X268
E (460V) F-280 8 0174X266
F (230V) F-330 20 0174X268
G (460V) F-330 15 0174X262
H (230V) F-380, F-440 45 0174X265
J (460V) F-380, F-440 25 0174X263
K (460V) F-480, F-660 35 0174X264

Syntron Material Handling, Inc. reserves the right to alter at any time, without notice and without liability or other obligations on its
part, materials, equipment specifications and models. Syntron Material Handling, Inc. also reserves the right to discontinue the
manufacture of models, parts, and components thereof.
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