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AFMSRX ROTATOR

1
INTRODUCTION

1.1 General

Pine Instrument Company's AFMSRX Rotator is a solid-
state-controlled servo-system, designed to operate in an
application which requires the electrode speed to be modula-
ted by a sine, square or other type waveform. The outstand-
ing acceleration characteristics of the system allow elec-
trode speed to follow the input signal with little error.
This feature is particularly desirable for use in hydrody-

namically modulated applications. The system may also be
used effectively in non-modulated applications.

1.2 Specifications

Power: 115 VAC or 230 VAC, 50/60 Hz

Weight: Electronic Control Unit (ECU) - 11.5 1lbs
Body~-Motor Assembly - 23 1bs

Operating Temp: 10 deg C to 40 deg C

Dimensions: ECU - 11 3/8" W x 10 1/8" D x 5 3/4" H
Base -~ 11" x 15" x 3/4"

Motor: 1/50 HP permanent magnet DC

Motor Power Supply: +45 VDC, -20 VDC

Speed Control: Closed loop servo-system; temperature
compensated tach-generator is mounted

on the motor shaft and provides rota-
tional speed information

Speed Range: 50 to 10,000 RPM
Accuracy: Better than 1% of setting

Controls: Illuminated On-Off switch
Four digit pushbutton pot to set the speed
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Front Panel Connections: Input 3jack for controlling the
speed via an external source
Output jack gives a voltage pro-
portional to the rotational

speed: 1 V/1000 RPM +- 1%
Common jack is DC common, isola-

ted from the case

Ground terminal is connected to

the ground lead of the power
cord

Max Slew Rate of Motor: Approximately 300,000 RPM/sec
(no load) '

Bandwidth: @1000 RPM peak to peak modulation,2000 RPM base
speed: >50 HZ,-1db

Motor Protection: 1.5 amp thermal type circuit breaker

1.3 Highlights

“High performance system: rapid acceleration

Speed may be modulated from an external source
(square wave, sine wave, etc)

“Bi-polar power supply improves dynamic performance

Chemical resistant base

Use with Disk or Ring-Disk type electrodes

Silver carbon contact brushes

Voltage output proportional to rotationél,speed

Speed range to 10,000 RPM

Ideal for use in hydrodynamically modulated systems

Low cost, high quality

The outstanding dynamic performance of the AFMSRX
Rotator System is due to the use of a high speed, 1low

ipertia, permanent magnet DC motor and a high voltage,
bi-polar power supply. The positive power supply voltage is
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approximately twice the motor's rating. A dual protection
scheme is employed to protect the motor from both demagnet-

ization and overheating: an instantaneous electronic current
limit set at 10 amps, and a thermal type circuit breaker.

The rotational speed of the electrode may be precisely
controlled by a four digit pushbutton pot on the front
panel, or by application of an externally generated voltage
applied to a jack on the front panel. The rotational speed
is to within 1% of the digital pot setting from 50 to 10,000
RPM. A voltage signal which is proportional to the electrode
speed is available at the output jack, also located on the
front panel.

The body of the rotator may be easily raised or
lowered; a cell shelf is provided whose height is easily
adjusted. These features facilitate introduction and re-

moval of the cell. The base 1is made of a chemically
resistant material.

The AFMSRX has been designed to accommodate both Disk
and Ring-Disk type electrodes. Electrical connections are
made to the electrode by silver carbon brushes - two each

for the disk and ring - to provide consistent, reliable
contact,

Pine 1Instrument Company manufactures a wide range of
electrode types and produces many custom units to the
customer's specifications. Consult factory for details.



AFMSRX ROTATOR

2
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 system should be:

1 Electronic Control Unit

1 Body-Motor Assembly

1 Instruction Manual

1 Inspection Sheet

Electrodes per Packing List (Optional)

2.2 General

Pine Instrument Company's AFMSRX Rotator is a solid-
state-controlled Servo-system, capable of rotating an elec-
trode at speeds from 5 to 10,000 RPM. The speed may be set
on a digital pushbutton pPot located on the front panel,
calibrated to within 1% accuracy from 50 to 10,000 RPM. The
jack marked INPUT allows the operator to apply an external
signal to the rotator and causes 1000 RPM of the electrode
per volt applied. A positive voltage applied at the input
jack produces counter-clockwise rotation at the electrode
end of the rotator.

An outstanding feature of the AFMSRX is its ability to
accelerate and decelerate very rapidly, making possible the
application of any waveform the operator desires. The
inputs from the calibrated pot and the input jack will be
added electronically in the control box, and the sum will be
the electrode rotational speed. This feature permits the
operator to modulate the electrode Speed around a set speed.

The jack marked oUTPYT gives a voltage indication of
the electrode rotational speed: 1 volt per 1000 RPM.
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2.3 Description

Electronic Control Unit

The control unit contains the drive circuitry, power
supply, and control circuitry:

AC Power Cord

Power Switch

Speed Adjust

Common Jack

Output Jack

Input Jack

Circuit Breaker

Connect to a 3 prong AC outlet of proper
voltage with a good quality earth
ground.

Controls the AC power to the control
box.

Four digit pushbutton pot.

Connected to DC common; used as common
for measuring the rotator speed output

and applying an external input (see be-
low) .

A voltage output appears at this point
which is an indication of the rotator
speed: 1 volt per 1000 RPM. The output
impedance is about 600 ohms.

A voltage may be applied to this point
from an external source to cause the
rotator to turn at a rate of 1000 RPM
per volt applied. The voltage applied at
this point is summed with the pot set-
ting. For example: if the speed adjust
pot is set to 1,000, and +1VDC is ap-
plied to the input jack, the rotational
speed at the electrode will be 2000 RPM.
The input impedance is 50K ohms.

A 1.5 amp thermal type circuit breaker
is connected in series with the motor to
protect the motor from overload.
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Body and Motor-Tach Assembly

This assembly contains the rotating components, frame,
and base:

Motor-Tach DC motor and DC tachometer are an in-
tegral unit.

Frame Supports the motor-tach, bearings,
etc. Cell holder and motor-tach
section may be adjusted up and
down on the column.

Base Chemical resistant material; supports
the frame. :

- Electrode Coupling Holds the electrode in place.

Electrode Bearing Supports the electrode at two places.
Assembly

Pick-up Brushes Contact the electrode for electrical
' pick-up.

2.4 Power Entry Module

The Power Entry Module, located on the rear panel,
is where AC Voltage enters your equipment. The module has
the following features: power cord receptacle for easy
removal/changing of the power cord; replaceable line fuse to

help protect equipment; and input voltage selection system
for easy changeover of input voltage.

The correct operation voltage 1is set with a
voltage selector card inside the module. A setting of 120
is used for voltage between 100 and 125 VAC. A setting of
240 is used for voltage between 200 and 250 VAC.

v To change the setting: remove the power cord from
the module, slide the clear door to the left, and use pliers
to remove the voltage selector card. Re-insert the card
with the desired operating voltage visible, either 120 or
240 Volts AC. Plug the power cord back into the module.

If your equipment will not operate, first check
the fuse. Remove the power cord, slide the «clear door to
the 1left, and use the 'PULL FUSE' lever to remove the fuse.
If the fuse is bad, replace it with a 3 Amp Slow Blow type
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fuse after checking for the cause of the blown fuse. Plug
the power cord back into the module.

2.5 Performance

Some tests were run to determine the performance which
may be expected of the AFMSRX. Note that these fiqures are
given as general information, and are not necessarily exact
specifications for all conditions under which the rotator

may be operated. It is suggested that the operator deter-
mine the performance under his/her operating conditions.

The tests were performed with an electrode inserted,
and four brushes in contact with the electrode shaft.

Response to a step input applied at the input jack:

Start Speed End Speed Rise Time
0 RPM 1K RPM 4 msec
0 RPM 5K RPM 10 msec
0 RPM 10K RPM 30 msec

Frequency response to a sine wave signal-of 1 volt peak
to peak (1000 RPM peak to peak) applied to the unit running
at a base speed of 2000 RPM: -3db point at 100 HZ.
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2.6 Electrode Coupling Instructions

Pine Instrument Company's AFMSRX rotator is manu-
factured with a precision electrode coupling. 1In order to
obtain maximum performance from the rotator, proper mounting
of the electrode to the rotator is critical.

1. Open the "clam-shell” by loosening the small
knurled knob on the front of the rotator body.

2. Loosen each of the screws (2) on the electrode
coupling inside the rotator body.

3. Carefully insert the electrode through the bottom
bearing fully into the coupling.

4. Hold the electrode in the coupling while lightly
tightening one screw. Rotate coupling ( still
holding electrode) and firmly tighten second

screw. Rotate coupling and firmly tighten first
screw.

CAUTION: To avoid damage to the éelectrode be certain that

it is securely clamped in rotator before releas-
ing it.

5. If an interchangeable tip electrode arbor has
been employed, the electrode tip is attached
by sliding it onto the end of the arbor with
the set screw in the tip in line with the
machined flat on the arbor. Tighten set screw

lightly with a 1/16" hex wrench. (Do not over
tighten.) _

NOTE: It is recommended that a small amount of silicon
grease be applied to the arbor tip to prevent
the electrode tip from seizing.
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3
MAINTENANCE

3.1 General

The AFMSRX Rotator is covered by a six month warranty.
Attempts to recalibrate or modify the instrument by an
unauthorized person may void 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 Cause and/or action

Motor fails to rotate Check the motor shaft and spindle
for freedom of rotation.

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

Check the connection from the ECU
to the motor-tach assembly.

Check the circuit breaker: reset
if tripped.

The digital pdshbutton pot is to be
set to a speed other than "0000"..

Remove the top cover and insure
that the printed circuit board is
fully inserted into the connector.

Faulty connection or wire - contact
the factory.
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Motor runs at high
speed at any dial
setting

Excessive noise

Excessive electrical
noise in system

The breaker trips

Faulty circuitry or motor - contact
the factory.

Faulty connection or wire - contact
the factory.

Faulty circuitry - contact the fac-
tory. _

Spindle bearings are worn out -
contact the factory.

Motor bearings are worn - contact
the factory.

Connect DC Common to the 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 cables as connections
to the brushes.

Clean the surface where the brushes
contact the rotating rings.

The breaker is a thermal type,
sized to 1limit the average motor
current to within the motor speci-
fication, Running the motor at a
high modulation rate, or great amp-
litude changes, or a combination of
the two, may cause tripping. It
may be necessary to reduce the mod-
ulation rate and/or amplitude to
prevent tripping of the breaker.

10



9.

10. REPEAT STEPS 7, 8, & 9.

© N o 0 >

ORAWANG NO. SHEET | REV.

EBCB3217X|1/1|2

AFMSRX CALIBRATION

IF ERRATIC OPERATION OCCURS WHEN UNIT IS INITIALLY
POWERED, ~ ADJUST PS5 UNTIL SYSTEM IS STABLE.

SET SPEED—ADJUST—POT (P8 ON FRONT PANEL) TO 0000 ;
ADJUST P3 FOR 0.000 V AT TRP3 (U4 OUTPUT). :

ADJUST P2 TO CAUSE MOTOR TO COME TO DEAD STOP : ADJUST
P7 FOR 0.000 V AT YELLOW OUTPUT JACK ON FRONT PANEL.
SET THE MOTOR SPEED TO 3600 RPM BY ADJUSTING THE
SPEED—ADJUST—POT (P8) FOR ONE IMAGE OF THE MOTOR SHAFT
WHEN A LINE-TRIGGERED STROBE IS FOCUSED ONTO THE

SHAFT ; ADJUST P6 FOR 3.60 V AT YELLOW OUTPUT JACK.

SET SPEED—ADJUST—POT (P8) TO 0200 ; ADJUST P2 FOR

0.200 V AT YELLOW OUTPUT JACK.

SET SPEED—ADJUST—POT (P8) TO 3600 ; ADJUST P4 FOR

1.44 V AT TP1.

ADJUST P5 FOR 3600 RPM OF MOTOR SHAFT AS INDICATED

BY STROBE.

SET SPEED—-ADJUST—POT (P8) TO 0100 ; ADJUST P2 FOR

100 RPM OF MOTOR SHAFT.

SET SPEED—ADJUST—POT (P8) TO 0000 ; APPLY 3.60 V TO THE
GREEN INPUT JACK ON THE FRONT PANEL AND ADJUST P5 FOR
ONE IMAGE OF THE MOTOR SHAFT AS INDICATED BY THE STROBE.
SET SPEED—ADJUST-POT (P8) TO 3600 :; ADJUST P4 FOR ONE
IMAGE OF THE MOTOR SHAFT AS INDICATED BY THE STROBE.

MSRX ASSEMBLED PCB

© Y ©
TEST POINT 3 PIPl |P||P P||P|IP
Fliol (314 5(|6(|7
L] 1

TEST POINT 2

TEST POINT 1

2 | 3/31/92 | UPDATED DW6. JNH
115/17/88|£C0 §175 TUM

Instrument Company
PINE Grove City, PA. 16127~1091

om TJM MSRX CALIBRATION

so. CEB INSTRUCTIONS

ENG. CEB DWG. SIZE | DRAMNG NO. SHEET | REV.
Y [wea/seg A [EBCB3217X [1/12

0TMRW1X
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AFMSRX ROTATOR

4
WARRANTY

The AFMSRX Rotator wunit 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 limit-
ed 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 liabili-
ties.

All specifications are subject to change without no-
tice.

15
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5
ELECTRODES
5.1 AFMSRX Rotator Electrodes

STYLE TYPE DISK O.D. RING I.D, RING 0O.D. SHROUD
(IN) (IN) (IN) (IN)
AFMDO3 DISK .1181 0.0 0.0 .201
AFMDO6 DISK «2362 0.0 0.0 .472
AFMD10 DISK .0394 0.0 0.0 .375
AFMD19 DISK 1969 0.0 0.0 472
AFMD28 DISK .1800 0.0 0.0 .472
AFMDIO5 DISK .1969 0.0 6.0 472
AFMDI19 DISK .1969 0.0 0.0 .531
AFMDI23 DISK .2362 0.0 0.0 472
AFMDI28 DISK .1800 0.0 0.0 472
AFMT26 DISK~-RING .,1920 .2300 .3320 .531
AFMT28 DISK-RING ,1800 .1940 .2120 .531
AFMT29 DISK-RING ,2210 .2460 <3120 .531
AFMTI34 DISK-RING .2362 .2953 .3346 .590
AFMTI35 DISK~-RING ,19689 .2600 2990 .590
AFQC0580 DISK .1969 0.0 0.0 .472
AFQC1080 DISK .3937 0.0 0.0 .662
AFQC44480 DISK .4440 6.0 0.0 .662
AFVD04 DISK «1575 0.0 0.0 .472
AFVD10 DISK .3937 0.0 0.0 »590

NOTE:

1. Each electrode style is available in a variety
of standard materials and may also be assem-
bled with your custom material.

2. Other electrode sizes and designs are avail-

able. Please consult factory with your spe-
cific requirements.

16
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5.2 Electrode Handling Precautions

AFMSRX electrodes are precision research tools. Each
is tested and guaranteed to be leak free before shipment.

Th8 tests
23

are conducted at an ambient temperature of about

C, in a solution of 0.2M H2 SO4.

l.

Precautionary measures should be taken to avoid
damage to the electrode. Leave electrode wrap-
ped while not in use.

Do not use teflon shrouded electrodes above 30°C
temperature because expansion at higher temper-
ature may cause a leak in the electrode.

Keep the protective cover on the electrode while
not in use.

Mount the electrode securely in the rotator.
Excessive force should not be applied to the
teflon shroud of the electrode as this may
result in the slipping of the shroud along the
metal shaft. Mount the electrolysis cell in a
position so that the electrode enters the cell
through the electrode port and the end of the
electrode is submerged approximately 5mm below
the surface of the solution. The electrode
should be centered in the electrode port so the
shroud of the electrode does not rub against
the cell cover.

17
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