


DANGER HIGH VOLTAGE &

Motor control equipment and electronic controllers are connected to hazardous line
voltage. When servicing drives and electronic controllers, there may be exposed com-
ponents with their cases and protrusions at or above line potential. Extreme care
should be taken to protect against shock. Stand on an insulating pad and make ita
habit to use only one hand when checking components. Always work with another

~person in case an emergency occurs. Disconnect power whenever possible to check
controllers or to perform maintenance. Be sure equipment is properly grounded.
Wear safety glasses whenever working on an electronic controller or electrical rotating
equipment. :

CAUTION:

Rotating shafts and above ground electrical potentials can be hazardous. Therefore, it
is strongly recommended that all eléctrical work conform to National Electrical Codes
and local regulations. Installation, alignment and maintenance should be performed
only by qualified-personnel.

Factory recommended test procedures, inciuded in the instruction manual, should be
followed. Always disconnect electrical power before working on the unit.

REFER TO OSHA RULES AND REGULATIONS, PARAGRAPH 1910.219 FOR
GUARDS ON MECHANICAL POWER TRANSMISSION APPARATUS.
Note: .
Since improvements are continually being made to available equipment, the enclosed
data is subject to change without notice. Any drawings are for reference only, unless
certified. For additional information contact your nearest Eddy Current representative
listed in the Yellow pages under "Power Transmission Equipment”. Or write:
DYNAMATIC Corporation, 3122 - 14th Avenue, P.0. Box 1412, Kenosha, WI 53141-
4121, :

IMPORTANT NOTICE

The printed contents in this instruction book are tb be used for reference only. Due to
periodic engineering design changes and the addition of modifications, this material is
provided as a guide only. - ST R h

Refer to the enclosed engiﬁeéring drawings, which are furnished for your specific unit.

For additional information regarding cdhtents, send your request'to one of the follow-
ing departments: Sol : :

Instruction Material . . ..... e P iiheraedieesas . . . Publications Department

Operational Functions . . ... veeu v veesseeseessssss Field Service Department
PartsS . ...ceoeosensannsosne Perssenasdensesaaans Renewal Parts Department

This notice is provided to clarify the intent of the instruction book contents and to
inform our customers how to obtain appropriate technical assistance from the proper
source. L

©Copyright DYNAMATIC Corporation, 1997



DANGER 115 VAC

This controller is connected to 115 Vac and many of the exposed components, leads an
terminals are hot whenever the 115 Vac is connected. The controller "Stop"” pushbutton

d

does not remove power, but switches the controller output to the brake terminals B1 and
B2. All other components are hot. Disconnect the incoming power when working on this

controller.

Since above ground electrical potentials can be hazardous, all electrical work must con-
form to the National Electrical Codes and all local regulations. Properly ground the con-

troller with a permanent ground wire to an earth ground terminal.

CAUTION

Refer to OSHA rules and regulations, paragraph 1910.219, for guards on mechanical
power transmission apparatus. Only qualified maintenance personnel should work on

this equipment, after having read these instructions. All instructions and procedures
should be followed. '

Important Notice

This manual includes the necessary instructions and drawings to cover the Installation,
Operation.and Maintenance of the Model 3000 controller. Make sure that the manual is

read by those persons installing, operating and maintaining the equipment, and that
each knows where the manual will be kept.
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1. General information

Safety

The Model 3000 controller is a small, simple, elec-
tronic controller. However, the installation, setup and
maintenance should be performed by trained per-
sonnel skilled at working with electronic equipment.
The electrical potentials inside the controller can be
fatal if proper procedures are not followed. All warn-
ings and cautions listed in the manual should be
strictly observed. Labels are used in the controller to
warn of potential hazards. Heed these labels and
instruct others of their importance and meaning - a
sample of a label used is as follows:

Y.\ e} Thisis ared label used to
115 VAC

warn that failure to follow

instructions could be fatal.
Warranty
Eaton warrants this controller to be free from defects
in material and workmanship for a specific time
period, as stated in its published warranty policy in
the Company’s pricebook and in its Terms and Con-
ditions of Sale printed on the back side of the order
paperwork. Damage from shipment, handling, stor-
age, misuse and abuse are not covered. If you
believe a warranty claim exists, contact the local

sales office or the Field Service Department. A copy
of the warranty terms is available upon request.

sh!pp!nggnd Recelvina

Shipping damage and lost shipments are the respon-
sibility of the carrier and are not covered by war-

ranty. Therefore, it is essential that a careful inspec- -

tion be made on receipt at your plant. Report
damaged and missing items immediately to both the
carrier and DYNAMATIC Corporation. It is important
that you file a claim with the carrier; this is your
responsibility. Failure to file promptly may prevent
collection for the loss.

Handling

Electronic circuits are easily damaged. Do not drop
the printed circuit board (PCB), twist it or stack other
items on top of it. Keep the PCB or controller
wrapped and prevent abusive contact with protective
padding. '

Storage

When storing the controller or printed circuit board,
keep it packaged as shipped. Store in a clean, dry
location, protected from sudden temperature
changes, shock, vibration, corrosive vapors and high
humidity. Moisture must not condense on the board.
Storage temperature must not exceed 60°C. (140°F.)
or go below 0°C. (32°F.). Contact the Field Service
Department when long time storage or other special
conditions exist. .

Specifications
Input Power - 115 Vac, +/-10%, single phase,
50/60 Hertz, 5 amps maximum.
2% line impedance is required.
Isolation transformer should not
be greater than 2kVA or have
less than 2%.secondary imped-
ance to permit proper operation
of the ground fault and short

Input Impedance -

circuit protection. A 750 VA iso-
“lation transformer is recom-
. mended.
Output Power - 0 to 45 Vdc, 0 to 5.5 amps

Operating Ambient - 0°C. (32°F.) to 45°C. (113°F.)
Humidity - 90% non-condensing maximum
Altitude - 1000M (3300 ft.)

Model 3000 Controller

Figure 1

General Description

The Model 3000 Controller is a complete controller
on one printed circuit board for use with eddy-
current drives requiring 45.Vdc coil voltage up to 5.5
amps maximum. The controller will provide either
speed control or voltage (torque) control, depending
on the positioning of an on-board jumper. To
accommodate a wide range of drive sizes and time
constants, the controller is manufactured in two
separate versions to optimize stability, one for inte-
gral horsepower drives and the other for fractional
horsepower (FAS) drives. While this controller is not
intended for modification, there are a number of
standard features included:

a) Linear Acceleration circuit, adjustable from 1 to 30
seconds.

b) Stopping Brake circuit, adjustable for 0 to 45 Vdc.

c) Speed or Voltage control, selected by on-board
jumper.

d) Min Speed, Max Speed and Damping adjustments.

e) Input line transient spike suppression.

f) Output short circuit and ground fault protection
by fuses.

@) Unattended start prevention by ac relay start
circuit.



Speclfication Label

MODEL 3000 CONTROLLER
INPUT 575 VA MAX
115 VAC 5A 1§ 50/60 HZ

OUTPUT 45 VDC 5.5A

42-237-8

The printed circuit board is 5 x 61 inches, with a
large “"U" shaped bracket fastened ta the board. In
the NEMA 1 enclosure version the bracket contains
the operator elements, a potentiometer and two
pushbuttons. The panel mount version has a blank
bracket and a terminal block is provided for remotely
mounted operator elements. Due to the differences

* in the controller for NEMA 1 vs panel mounting and
integral vs FAS drives, there are four different printed
circuit boards:

15-588-1, includes operator elements for integral size
drives

15-588-2, without operator elements for integral size
drives

15-588-3, includes operator elements for Fractional
Hp Ajusto-Spede drives

15-588-4, without operator elements for Fractional
Hp Ajusto-Spede drives

The NEMA 1 enclosure consists of a base, printed
circuit board mounting plate and cover with a 3.75 x
1.25 inch opening through which the operator ele-
ments protrude. The enclosure is 5.63 inches wide,
9.50 inches high and 4.88 inches deep. Two pins at
the top of the cover fit into holes in the base to
secure the cover to the base. A slotted head, quarter
turn fastener.at the bottom of the cover locks the

NEMA 1 and Panel Mount Controllers

NEMA 1

Panel
Mount

Flgure 3

cover to the base. Holes are provided in the cover
and base hasp for a padlock. :

The printed circuit board is fastened to the mounting
plate with four 6-32 screws. The mounting plate fits
into two slots at the bottom of the enclosure and is
held in place by one 10-32 screw at the top center.

2. Installation

Location and'Mountlhg

The basic consideration in selecting a location for
mounting the controller is the environment. Locate
the controller in an-area where it will receive ade-
quate ventilation and not be exposed to ambient
temperatures above 45°C. or below 0°C., or be sub-
jected to dirt, contaminents, water or corrosive
vapors.

When mounting the NEMA 1 enclosure on or near
the machine, select a flat surface, free of vibration
and protected from accidental bumping by fork
trucks and other material handling equipment. Refer
to the enclosure dimension drawing and locate three
holes as shown for 8-32 screws. Use round head
screws of adequate length and lockwashers to pre-
vent loosening.

NEMA 1 Enclosure Outline and Dimensions

Three Mounting Holes
-\- .22 Dia., 8-32 Screws

w'.\_ 7\ T
N\ %
10.12 9.50
1112 1401 137 8.00
O | .
//_\\(/
4 + N\ J
.88
60 ¥ Hp
—— 4.50 .56 4.88
5.63 5.75
Padlock Hasp

*Conduit Knockout Sizes:

Both Sides - .88” & 1.12”
Top & Bottom - .88, 1.12" & 1.38"

Figure 4

Panel mount controllers are mounted by means of
four 6-32 screws through the 3/4 inch standoffs
riveted to the board. Refer to the dimension drawing
and locate the four holes as shown. Be careful to
locate the holes accurately. Forcing screws into
improperly located holes will distort the board and
may fracture solder connections. Use lockwashers
Iunder round head screws approximately 1% inches
ong.



Connectlon Dlngrams
Typical means of connecting the Model 3000 con-
troller are shown on this page, Figure 5, 6, and 7. If
the line impedance is less than 2% provnde a 1:1iso-
lation transformer with the proper impedance. (See
Specifications on page 1 of this instruction manual).
This transformer should be interlocked with the
motor starter. A typical arrangement is shown in
Figure 5.

If 115 volts is not available in the area of installation,
the use of a step-down transformer will be required.
The 2% impedance limitation must also be observed.
See Figure 6 for a typical installation.

If the mechanical unit has been ordered and supplied
with a transformer winding installed by the factory,
see Figure 7 for a typical wiring instailation.

Note the use of a disconnect device and motor star-
ter in each situation.

Connection Diagram

INCOMING LINES

L1 L2 L3

AC
MOTOR
T DISCONNECT
| DEVICE
] AND
MOTOR

(_TARTER

INCOMING LINE: 115 VAC
L4 L5
=9
~ |
| DISCONNECT |

I—DEVICE '1:'_]

M s == 14 MOTOR STARTER
MS S= | ¥ INTERLOCK CONTACTS

[ D R —
| 11
mn : %—- ISOLATION
T TRANSFORMER :
==} Note:

l MODEL 3000 CONTROLLER

THE TRANSFORMER MAY

< BE SUPPLIED AS A

C2 CLUTCH SEPARATE ISOLATION ({1:1)
TRANSFORMER
B1
B2  BRAKE
ITEMS FURNISHED
|6 ONLY WHEN SPECIFIED
c2! : GOV.GEN. ]
‘ A Figure 5

NOTES:

1 When a separate power transformer is used, be sure
to connect it between the motor and controller, or
use motor starter interlocks, so that controller power
is never on unless the motor is on.

* The center tap of the transformer winding of the ac
motor is not used by the Model 3000 controller. This
lead should be taped to prevent grounding.

EC-58000

Grounding terminal L2 is OK.

Terminal L1 must not be grounded
When connecting to a grounded
"lﬁ power line, make sure the grounded
G1 GZ B1 BZ C1 CZ

or neutral side is connnected to L2.

COnnectIoh Diagram

INCOMING LINES
L1 L2 3

LcL_l T3 MOTOR

r_;CONN ECT
DEVICE AND
MOTOR

&A RTER

[_ T j'# FUSES
o) } l AND
i A : ISOLATION
—_ TRANSFORMER
(YT
[ )

-II"_{E_E _L ] 'L |

1 1
e ien e Bzﬁu_L HEY

l MODEL 3000 CONTROLLER |

THE TRANSFORMER MAY
c1 BE SUPPLIED AS A
SEPARATE STEP-DOWN
c2 CLUTCH TRANSFORMER:
:51 nuu:' LNE TO 115 VAC
B2  BRAKE ITEMS FURNISHED ONLY

WHEN SPECIFIED

Gz. " GOV.GEN.

Filgure 6

Connectlon Diagram

INCOMING LINES

i

| 3?%:: AND ]  THE TRANSFORMER MAY BE
STARTER SUPPLIED AS A WINDING
L —} INn THE ac moTOR
T1|T2 {T3
< 1TEMS FURNISHED ONLY
WHEN SPECIFIED

o et R TT 11 ]

JUSED L2 |G1TGZ Bl sszTczTuT ]
=
AC ! MODEL 3000 CONTRO |
MOTOR 1 LLER '
1
-
c1
€2 - CLUTCH l
B1
B2 BRAKE

Figure 7



Panel Mount Outline and Dimenslon

30
4

o ﬁ '- -+ T

5.40

6.50

.30 ‘Dﬁ_ - 4.40 *__ﬁ_

4 Holes, 6-32 Screws

Maximum Height 3.5

Figure 8

Wiring

Knockouts are provided in the enclosure base, 2 for
%-1" conduit, located in the center of the top and
bottom. Ten %-%" conduit knockouts are located as
follows: :

(2) in the back of base at upper corners

(2) in each side near the top

(2) in each side near the bottom

(2) in bottom on each side of %-1" knockout
(2) in top on each side of %-1" knockout

Install conduit and wiring in accordance with the
National Electrical Code, or Canadian Electric Code,
and all local codes. Use stranded conductor as solid
conductor is likely to fracture in time from vibration.
Use minimum of 16 gauge copper wire for power wir-
ing to terminals L1, L2, C1, C2, B1, B2 and for D1, D3
and D4 on panel mount controllers, unless code
specifies larger wire size. Wiring from feedback
generator to G1 and G2 and P1, P2 and P3 on panel
mount controllers should be shielded cable with the
shield grounded at one end only. Note, B1 and B2
are used only with units having a brake.

Grounding and Cautions

Firmly ground the controller from the ground termi-
nal to earth ground. Use the same size wire as used
for the incoming power to L1 and L2. Be careful not
to ground any other points.

CAUTION

Install a disconnect switch in the 115 Vac input

power leads to disconnect the controller from the
line. Refer to the applicable codes when selecting
the type and size of disconnect for 5 amps at 115
Vac. Provide a means for the operator to turn the

Controller Grounding

QY G2 & 92 ¢ G2 1y |2
lellelle QL#@* 15 VAG~

g D

§
insert "J1" acs
in "A” Position
As Shown oy

Ground Here\ .

.L9.l

S
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power ON-and OFF. We recommend interlocking the
controller power with the ac motor.

Do not modify or add relays, solenoids or other elec-
trical devices to the controller; the power supplies
and foil runs are not sized for additional loads. The
Speed potentiometer is 2 to 2.5K. If a remote Speed
potentiometer is used with relay switching contacts,
use two contacts per pot to open both the P2 and P3
leads. This controller will switch to zero whenever
the Speed pot circuit is opened, or when high resist-
ance contact is present. Do not install external

switching between the clutch and brake coils and the
controller. :

3. Start-Up and Adjustment

Power OFF - Checkout

Before starting the controller or-applying power,
check the entire installation to make sure it is ready

to start and that all personnel in the area have been
alerted.

1. Inspect controller carefully for loose connections,
broken wires, loose components or any signs of
damage that may have occurred during
installation.

2. Recheck the wiring, comparing the installation
with the wiring diagram.

3. Recheck the drive unit to make sure it is ready to
run and that its nameplate specifies coil voltage of
45 Vdc and amperage not greater than 5.5 amps.



Wiring Diagram

Tach Brake Clutch 115 Vac
Generator 70" (}o{ Input
ANANA
G1 G2 B1 B2 c1T ¢C2 11 L2
This terminal block is provided
on panel mounted units only,
P2 P3 P1 D3 D1 D4
100 0]
Start Stop
Speed Pot

Figure 10

4. Inspect the machine and drive train to make sure
they are ready to operate and that no obstruction
is present to cause damage. .

5. Check to see that all guards are in place and that
no electrical connections are exposed.

6. Verify that the.incoming voltage is correct.

Power ON - Checkout ,
The Speed/Voltage jumper, located at the left edge
of the controller below the row of five adjustment
pots, must be in the proper position for voltage or
speed control. To change position, pull the "blue”
jumper off and re-install over the correct pins. Refer
to Figure 11 for jumper replacement.

Speed - use pins A and center
Voltage - use pins B and center

1. Alert personnel in the area that start-up will begin.
Note - If controller is misadjusted (Min Speed) or
miswired (Ref Pot), the drive could run when the
Start pushbutton is pressed, even though Ref. pot
is at zero. :

Turn the Speed pot, R28, to zero, full CCW.

. Start ac motor and make sure rotation is correct.

. Turn ON 115 Vac to controller. Press Start push-
button. E relay on controller should pull-in to
connect controller output to clutch coil.

Cautlon: Shaft rotation may occur at this time.

5. Turn Speed pot, R28, slowly clockwise. Drive
should begin to run. If drive and machine run
properly proceed with adjustment. If not, correct
any deficiency. If drive does not run, turn to Main-
tenance section.

AT

Main Printed Circuit Bqard

Damping
Max Speed
Accel Rate
Brake
Min Speed

Jumper

Figure 11

Adjustments - Speed Control

W - Controller is hot whenever 115
Vacis . Controller Stop pushbutton does not
remove 115 Vac.

A loadis needed to adjust controller. Connect a dc
voltmeter acioss C1(-) and C2 (+) and leave it con-
nected for the first three adjustments. Normally, max
voltage will be 50 Vdc. '

Min Speed - Set Run Speed pot, R28, at zero, full
CCW, and start controller. Ac motor should be run-
ning. Turn Min Speed pot, R11, CW until a meter
reading is detected. Then, turn back to zero reading.
If some value of minimum speed is required turn Min.
Speed pot, R11, CW until the desired speed is
obtained. ,

Max Speed - Set Run Speed pot, R28, at 100%, full CW
and allow drive to accelerate to full speed. Turn Max
Speed pot, R12,"CW until meter indicates maximum
output. Then, turn back until voltage just begins to
decrease. If some lower max speed is required, turn
Max S%eed pot, R12, CCW until desired max speed is
reached.

Damping - Set Run Speed pot, R28, at 50% and allow
drive to reach set speed. Turn Damping potentiome-
ter, R13, CCW until drive oscillates. it may be neces-
sary to try various loads to observe oscillations.
Increase CW until oscillations stop. This setting
should be as low as possible (CCW). If set too high,
the drive may act sluggish. :

Stop controller using Stop pushbutton. Remove
meter and reconnect for 50 Vac across G1 and G2.
Drive should be stopped. Next adjust Accel Rate.
Accel Rate - Full CW = 1 sec. and full CCW = 30 sec.
Set Run Speed pot, R28, to 100% (CW). Press Start
pushbutton and time drive acceleration from stop to



full speed. Meter will indicate drive speed. Adjust
Accel Rate potentiometer, R10, and repeat cycle,
timing drive acceleration from stop to full speed.
Repeat until desired time is reached. Remove meter.

AdJustments - Voltage Control

Return to section Power ON - Checkout, and per-
form steps 1-5 after first placing the "blue” jumper in
the voltage position, using pins B and center.

W- Controlier is hot whenever 115
Vac is . Controller Stop pushbutton does not
remove 115 Vac.

Connect a dc voltmeter, 50 Vdc scale, across C1(-)
and C2(+) and leave connected for the adjustments.

Min. Speed - Set Run Speed potentiometer, R28, at
~ zero, full CCW and start controller. Ac motor does
not need to be running. Turn Min Speed potentiome-
ter, R11, CW until a meter reading is detected. Then
turn back to a zero reading. If some level of voltage
is required at zero Run Speed pot setting, turn Min
Speed pot, R11, CW until desired voltage is obtained.

Accel Rate - Full CW = 1 sec. and full CCW = 30 sec.
Press Stop pushbutton. Wait until voltage has
decayed to-zero. Set Run Speed pot, R28, at 100%
(CW). Press Start pushbutton and time voltage
increase to maximum. Adjust Accel Rate and repeat
timing sequence until the desired time is obtained.

Note - Max Speed and Damping-'potentiometers are
not used in voltage control mode. Remove meter and
proceed with brake adjustment, if used.

Min Speed/Accel Rate Pots

If Min Speed pot, R11, and Accel Rate pot, R10, are
both preset at some CW setting when the controller
is first turned on, the speed of the mechanical unit
will quickly jump to the speed set by the Min Speed
pot. If Speed pot, R28, is preset above the Min
Speed, the speed of the mechanical unit will then
increase linearly between the Min Speed and Run
Speed settings.

If this jump between zero and the Min Speed setting
is unsatisfactory to the application, the Min Speed
pot, R11, should be adjusted for a zero reading and
the speed pot wired as shown in Figure 12 with a
separate Min Speed pot or fixed Min Speed resistor
and relay to produce a fully linear ramp from zero to
the desired Run Speed. The total series resistance of
the two pots or pot and resistor should be between
2,000 and 2,500 ohms. The relay should be deener-
gized between zero and Min Speed and energized
above Min Speed. the relay (Part No. 53-133-0) and
socket (65-45-1) can be purchased from the factory.

. Relay Relay
Speed @ Speed @
Pot Pot
Pe
. Fixed Min .
g;):ed Speed Resistor
Pot

Flgure 12

Adjustment-Brake Voltage

Full brake voltage is obtained when the Brake poten-
tiometer, R21, is set at 100%, full CW. Brake voltage
is present at terminals B1 and B2 whenever 115 Vac
is applied and the controller is in the Stop mode.
Softer braking is obtained by turning the Brake
potentiometer CCW. This adjustment can be made
by observing braking action or by connecting a dc
voltmeter across B1(-) and B2 (+), on the 50 Vdc
scale, and adjusting for a specific voltage.

4. Operation

General Theory of Operation’

The Model 3000 controller is a basic Speed con-
troller intended for use with Dynamatic Ajusto-
Spede® drives. Start and Stop pushbuttons and a
Speed setting potentiometer are required to start and
stop the drive and to set desired speed. The con-
troller will, in the Start mode, provide power to the
eddy-current clutch to control speed. By measuring
the actual shaft speed, the controller will vary its
output to maintain the speed setting. The accuracy,
or regulation, will be within 0.5% of maximum speed
with a 75% load change from 25% to 100%. For
example, assume the drive has a maximum speed of
1700 rpm (0.5% is 8.5 rpm). At any speed above min-
imum speed (usually 50 rpm) the drive will slow
down as load is added. If the speed is at 1000 rpm
with 25% load, as load is increased to 100%, the
speed will reduce no more than 8.5 rpm and the out-
put would then be running at 991.5 rpm. As load is
removed the speed would increase again. The oper-
ator always has the option to reset the speed to
regain the slight regulation droop. .

The alterhate mode of operation is called Voltage
Control and is intended to control output torque
from the drive. An internal jumper change is required
to obtain this mode of operation. Once set, the oper-
ator will be able to start and stop the drive and to set
output torque. This mode of operation will not con-
trol speed. The drive will run as fast as the machine
allows, providing the torque as set by the operator, If
load decreases the drive will speed up. Added load
will slow down the drive. However, the amount of
output torque will remain relatively constant,
dependent on the torque vs voltage characteristics of
the drive. This type of controller is typically used as a
second or helper drive on a line shaft driven machine
and on certain types of winders and takeups.

Protective Features

A number of protective features have been included
in the design of the Model 3000 controller which the
operator should know and understand. ’
Unattended Start Prevention - An on-board relay is
included to prevent the controller from starting with-
out first pressing the Start pushbutton. The Start but-
ton energizes the relay, which then holds itself ON. If
the Stop button is pressed or power fails momentar-
ily, the relay drops out and the clutch is discon-
nected from the controller. If a brake is included, the
relay connects the brake to stop the machine. How-
ever, if power remains OFF, there will be no brake
action and the machine will coast to a stop. When
power comes on again, the controller will not restart
until the Start button is pressed.



Loss of Reference Protection - A buffer circuit is used to
control the controller output whenever the Run
Speed pot circuit opens. For example, the pot may
be damaged or the connection broken. The buffer
circuit senses this loss of reference and switches the
controller to zero output until the circuit is restored.
This circuit minimizes a possible run-away condition.

Translent Suppression - In many industrial plants,
switching power devices ON and OFF creates power
line disturbances, which show up as spikes on the ac
waveform. The controller has a suppressor across its
input to absorb transient spikes and surges to pro-
tect the controller from damage.

Short Circult Protection - Two fuses in the 115 Vac
input protect the controller from short circuits. When
a short occurs, the fuses will blow, causing the con-
trolier to shut down from loss of power. The short
must be cleared and new fuses installed to begin
running again. When properly grounded (see
"Grounding and Cautions” on page 4), an inadver-
;ent ground occurring on C2 or B2 will blow the
uses. T -
Acceleration Clrcult - An adjustable rate circuit is
included to alfow the drive to accelerate slowly,
reducing shock and sudden speed changes. This
circuit is adjustable from 1 to 30 seconds and should
be set to provide the type of operation required. This
means that the Run Speed pot can be preset to some
desired speed or left as it was set previously. When
pressing the Start pushbutton, the acceleration cir-
cuit will cause the machine to accelerate slowly to
the set speed.
Abnormai Operation
The operator should become familiar with.normal
operation of the machine, drive and controller. Any
abnormality should be reported so that corrective
action can be taken. Noise, vibration and any change

in the way the controller responds can be an indica-
tion of impending breakdown. Failure to report this
condition may allow a potentially hazardous situa-
tion to exist.

The operator should also be aware of other potential
problems and take action whenever they are
observed. The following are examples to be avoided:

1. Do not wash down or spray water on electrical
equipment, either with power ON or OFF. If
observed, do not start the machine, but alert
maintenance personnel. ‘

2. Do not allow debris, dirt, trim stock or any other
foreign material to accumulate on or around the
drive and controller equipment.

3. Do not hang coat or jacket over, or in any way
cover, the controller. Also, do not block passage
way to the controller that would prevent or
impede access to the Stop button.

5. Maintenance

Purpose

The intent of these instructions is to assist qualified
electronic maintenance personnel in identifying
when a controller is not functioning properly and to
make adjustments and minor repairs to it. We do not
recommend printed circuit board repair at the com-
ponent level. Too often, the repair is not complete
and a latent defect remains to cause further down-
time and possible hazardous conditions. The factory
maintains a Repair Department, where returned
boards are rebuilt to original specifications and each
component is ATE tested to ensure compiiance with
test specifications. .
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General Maintenance

It is important to keep the controller clean to aliow
proper heat dissipation and to prevent short circuits
between components and foil paths. In addition,
occasionally check for loose terminal or mounting
screws. The fuses, relay and Run Speed pot are the
most likely failure items. Since the controller is low
cost, a spare should be kept on hand, as replacement
will be less expensive than trying to identify and
change failed components. '

When taking voltage readings, be careful to place
meter probes at the correct points. A slip or wrong
placement may cause a short. Since voltage readings
must be taken with the 115 Vac ON, remember the
hazards involved to yourself and to the machine.
When 115 Vac is ON, the controller is hot, even when
the Stop button is depressed.

Test Voltages

The following test voltages and locations are pro-
vided to assist in troubleshooting and to help identify
a malfunctioning controller. A voltmeter is required.

1. Input Power — 115 Vac should be present at ter-
minals L1 and L2.

2. Fuses — 115 Vac at bottom of FU1 and FU2. If in
doubt, turn off input power, remove fuses and
check continuity.

3. Output, Brake — Up to 45 Vdc should be present
at terminals B1 (-) and B2 (+) when the controller
has 115 Vac applied and is in the Stop mode. If no
voltage is present, adjust Brake Adjust pot, R21,
CW. If 45 Vdc is not present when pot is at 100%
CW controller is defective.

4. Reference Voltage — 8.5 Vdc should be present
across terminals P2 (+) and P1 (-). When the Run
Speed pot is mounted on the bracket, there will be
no.terminal strip. P2 wire must be followed to the

pot terminal and measured at that point. P1 is
common and is present at the bottom end of FU2.
Note: Voltage is present only in the Start mode.
Measure across P3 (+) and P1 (-) to check the
Speed pot. The voltage shotld be 0V when the pot
is fully CCW and +8.5 V.d¢t when pot is at 100%.

- 5. Output, Clutch — Up to 45 Vdc should be present

at terminals C1(-) and C2(+) when controller has
115 Vac applied and is.in the Start mode. Con-
nect the meter across C1 and C2 and press the
Start pushbutton. Turn the Run Speed pot, R28,
to 100% (CW) and observe meter. Voltage should
appear and drive should accelerate. With J1 :
jumper in the Speed position, max output should
be obtained by slowly turning Max Speed, R12, to
100% (CW). When J1is in the voltage position,
full output should be obtained after the accelera-
tion period. The controller is defective when full
voltage cannot be obtained.

6. Generator Input — Up to 60 Vac possible. Con-
nect ac voltmeter to terminals G1 and G2. Start
and run drive to full speed. - Measure voltage,
which should be approximately 45 Vac at full
speed. This voltage is necessaty,if the controller
is used for Speed control. If the voltage is not
present, refer to the drive instruction manual.

Renewal Parts and Service

Since the Model 3000 controller is a small, on the
shelf electronic controller, failure will be handled by
replacement. To minimize lead time and your resuit-
ing downtime, we recommend you stock one of each
the following spare parts, as applicable. (Your basic
printed circuit board number is determined by the
controller model you have purchased):

15-588-1 includes operator element, Integral size
o drives ‘
15-588-2 without operator element, integral size
---drives

15-588-3 includes operator element, Fractional Hp
Ajusto-Spede drives

15-588-4 without operator element, Fractional Hp
Ajusto-Spede drives

Speed pot No. 49-355-252 (2.5K ohms)
Fuse No. 32-28-6091 (6 amp, 250V)

The company maintains a Repair Service Depart-
ment that works on a time and material basis. Con-
troller printed circuit boards returned for repair will
be replaced through the exchange program. How-
ever, the Company will not accept replacement
boards that are cracked, foil damaged or burned. All
replacement boards or assemblies will carry a new
factory warranty.

Technical assistance is always available.

Contact: DRIVE SOURCE INTERNATIONAL

Ph: 262.554.7977 & Fx: 262.554.7041
e-mail: sales@drivesourceusa.com
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