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AFCPRB ROTATOR

1.0 INTRODUCTION

1.1 GENERAL

Pine Instrument Company's AFCPRB rotator is a solid state controlled servo system designed to
control the speed of a rotating electrode. The system is equipped with an electrode system that

permits easy tip changes.

1.2 SPECIFICATIONS

Power:
Weight:
Operating Temperature:

Dimensions:

Motor:
Motor Power Supply:
Speed Control:

Speed Range:
Accuracy:
Controls:

Rear Panel Connections:

Hardware Supplied:
Documentation Supplied:

Optional Electrodes:

115 VAC or 230 VAC, 50/60 Hz, factory connected.

Electronic Control Unit: Body/Base Assembly 14.5 1bs.(6.6 kg).
10 Deg. C to 40 Deg. C.

ECU: 5-1/8" x 3-5/8" x 6-1/4".

Base: 3/4" x 11" X 15".
Height: 21-1/4".

~ Permanent magnet DC, ironless rotor.

+24 VDC nominal.

Closed loop servo-system; tach generator is mounted on the motor
shaft and provides rotational speed information.

100 to 8,000 RPM.
Better than 3% of pot setting.

On-Off switch; Pushbutton pot to set speed.

1) Input jack for speed control via external source (1V/4000

RPM).

2) Output jack gives a voltage proportional to rotational speed:
1V/1000 RPM +/-5%.

3) Common jack is DC common, isolated from the case.

4) Ground terminal is connected to the case and the ground lead of

the power cord.

5) Motor stop jack for stopping motor via externally applied TTL-
level signal

1 Body-Base Aséembly (includes motor, tach and control).

Instruction manual, inspection sheet.

Disk Type, 4.0 MM O.D. Disk, 12.0 MM O.D. shroud-AG, AU,

GC, PG, PT, etc. many special types . available, contact the
factory.




AFCPRB ROTATOR

2.0 OPERATION

2.1 INITIAL INSPECTION |

Inspect the packing case and rotator for any damage; notify the carrier and Pine Instrument
Company in case of any apparent damage.

Check the shipment against the packing list. Included with the rotator should be:

1 - Electronic Control Unit/Motor Assembly
1 - Instruction Manual

1 - Inspection Sheet

1 - AC Power Cord

Electrodes Per Packing List (Optional)

2.2 GENERAL

Pine Instrument Company's AFCPRB Rotator is a solid state controlled servo-system capable of
rotating an electrode at speeds from 100 to 8,000 RPM. The speed may be set on a digital push
button pot located on the front panel of the control box. The speed is calibrated to within 3% of
the pot setting. :

The motor/tach assembly is located in the control box, which is mounted on the vertical post. Also
located on the vertical post is a cell shelf whose position, like that of the control box, may be easily
adjusted up and down and also into any circular position around the post. This permits easy access
to the cell and easy removal of the electrode from the cell. The base and cell shelf are made of
polypropylene that resists most chemicals in normal rotator applications. :

The back panel of the control box houses a group of banana-style jacks that allow external control
of the rotator's speed, start/stop and also provides an output voltage signal proportional to the
rotational speed. There is also a connector on the back panel that is connected to the AFCPRB'S
case, which is in turn connected to the earth ground connection of the power cord. This connector
permits easy connection to ground for use in line frequency noise reduction techniques.

There is a banana style jack connector which is used to make the electrical connection to the
electrode. The electrode system is unique to the AFCPRB in that the tips, which contain the actual
electrode surface, are easily interchangeable.

2.3 DESCRIPTION
ELECTRONIC CONTROL BOX

Front Panel
Power Switch: Press the right half of this rocker switch to apply power to unit.
Speed Adjust: This four digit pushbutton pot is used to set the rotational speed of

the electrode. The reading is direct in RPM's up to 9,999.
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Rear Panel

AC Power Cord:

Output Jack:

Common Jack:

Input Jack:

Motor Stop Jack:

Case Connection:

BODY/FRAME ASSEMBLY

Base:

Column;

Cell Holder Shelf:

The cord is detachable from the control box on the socket end.
The plug end is to be connected to a 3-prong 115 volt AC 50/60
Hz. outlet with a good quality earth ground. The unit may be
factory wired for 230 volts.

A voltage output is available at this banana style jack that is
proportional to the speed of rotation: 1 volt per 1000 RPM. The
output current should not exceed about 5 milliamps.

This banana style jack is connected to DC common of the internal
circuitry; it is not connected to the case of the unit or to earth
ground. '

A voltage may be applied to this banana style jack from an
external source, to cause the rotator to turn at a rate of 4000 RPM
per volt applied. The voltage applied at this point is summed with
the pot setting. For example: if the speed adjust pot is set for
1500 RPM and +0.25 volts are applied to the input jack, the
rotational speed of the electrode will be 2500 RPM. The input
impedance 1s 25K ohms. ,

A TTL high level signal applied to this banana style jack will
cause the motor to stop rotating; this may be useful in computer

~controlled systems. It is also possible to shut down the motor via

a low signal; this requires a change to the internal factory setting.
See section below on "Motor Stop Jack Polarity".

A banana/binding style post is provided to facilitate connection to
the case and, in turn, earth ground. This connection may be used
to connect to the common jack in systems that have excessive line
noise.

The base is made of polypropylene which is resistant to most
chemicals. It supports the column and control unit.

The column is a vertical rod that supports the control box and
electrode assembly unit, the cell holder shelf and collars, all
which tighten to the column via thumb screws.

Made of the same material as the base; supports the cell; may be
moved up and down or rotated in a complete arc about the
column.
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2.4 MOTOR STOP JACK POLARITY CHANGE

The MOTOR STOP jack, located on the rear panel, is factory connected such that a TTL high
level signal applied to this jack will cause the motor to stop. This may be changed to permit a TTL
low level signal to stop motor rotation, by performing the following procedure:

CAUTION: This procedure should be performed only by a trained service person, and then
only with the instrument completely disconnected from the power source.

1. Disconnect the power cord from the power source.

2. Remove the cover from the control unit by removing the four screws from the side panels and
lifting the cover off.

3. Locate the 3-pin header marked "J2" on the printed circuit board; there is a jumper connected
between the center pin and the pin marked "AL"; pull the jumper off the pins, ie. straight away
from the circuit board. ‘

4. Push the jumper onto the cente:'r pin and the pin marked "AH".

5. The unit is now connected to allow a low level signal to stop the motor. Replace the cover and
reconnect the power cord to the power source.

2.5 ELECTRODE SYSTEM

The AFCPRB rotator is manufactured with a precision spindle for mounting disk electrodes to the
rotator. The spindle contains a threaded section to which the electrode is attached, and also has
provision for mounting a contact stud onto the spindle end. These features allow a variety of disk
electrode styles to be used on the rotator. The spindle is electrically insulated from the rotator

body and tach-motor. A Teflon cover is fastened to the spindle for protection against corrosive
agents.

2.6 INSTALLING ELECTRODES

To install an electrode, grasp the Teflon spindle cover near the rotator body and thread the
electrode onto the spindle. Do not overtighten.

Some electrode designs employ a contact stud. This stud must be threaded into the small tapped
hole at the end of the spindle prior to installing the electrode.

Care should be taken not to exert excessive side pressure on the spindle, as it may cause damage to
the rotator.

See pages 10-14 for drawings.
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3.0 MAINTENANCE

3.1 GENERAL

The AFCPRB rotator is covered by a six month warranty. Attempts to repair, recalibrate or
modify the instrument by an unauthorized person may invalidate the warranty. It is suggested that
the factory be advised on all matters of improper operation.

3.2 TROUBLE SHOOTING

This section provides some suggestions for an operator to follow in the event of problems.

Problem

Motor fails to rotate

Motor runs at high
speed at any dial
setting

Excessive noise

Excessive electrical
noise in system

Cause and/or action

Check the motor shaft and spindle for freedom of rotation.

Conﬁrm that the unit is connected to a live outlet of the proper
voltage and that the power switch is "on".

. The 4-digit pot is to be set to a speed other than "0".

Faulty connection or wire - contact the factory.
Faulty circuitry or motor - contact the factory.
Faulty connection or wire - contact the factory.

Faulty circuitry - contact the factory.

Spindle beaﬁngs are worn - contact the factory.

Motor bearings are worn - contact the factory.

Connect DC Common to Ground Jack; use only one point in the
system as the common; eliminate ground loops.

CAUTION: Care must be taken when making connections to
ground. This should be done only on a "floating"
system. Contact the factory for more information.

Use shielded cable for connection to the brush.

Clean the surface where the brush contacts the rotating rings.
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4.0 WARRANTY

The AFCPRB Rotator unit manufactured by Pine Instrument Company is warranted to be free from
defects in material and workmanship for a six month period from date of shipment to original
purchaser and when used under normal conditions. The obligation under this warranty being
limited to replacing or repairing any part or parts which shall upon examination disclose to Pine
Instrument's satisfaction to have been defective and shall have been returned freight prepaid and
clear of encumbrances to Pine Instrument Company in Grove City, PA. U.S.A. within the
warranty period. This warranty being expressly in lieu of all other warranties, expressed or

implied and all other obligations or liabilities. Ail Specifications are subject to change without
notice.
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