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INTRODUCTION

SAFETY

This equipment should be installed, adjusted and serviced by qualified ~
electrical maintenance personnel familiar with the construction and
operation of this type of equipment and the hazards involved.

It is the responsibility of the user or the person installing the controller
to take diligent care, read all warnings and notes before proceeding to
install or operate this control.

WARNING:

Improper installation of motor and controller may cause equipment
failure and or serious personal injury. Follow the instructions and local,
state and national safety codes for proper installation. Always disconnect
power to the controller before making any wiring changes, or before
inspecting equipment which the unit is controlling. It is the responsibility
of the user or the person installing the controller to provide proper
grounding and branch circuit protection for incoming power and motor
overload according to National Electrical Codes (NEC) and local codes.




FEATURES
» Full wave DC regenerative control with excellent speed and torque

performance for controlling the motor speed and torque for perma-
nent magnet DC brush motors up to two horsepower

The capability of frequently stopping and reversing the motor
without the need of a dynamic brake resistor

Allows the motor 4-quadrant operation with the ability to apply
forward and reverse torque in both speed directions

Isolation for all signal inputs
Dual input voltage selection

Fractional to two horsepower output




SPECIFICATIONS

CONTROL PARAMETERS
Parameter

Input

Line voltage, single phase

Line current max

Line frequency

Output

Armature current max. continuous
Motor rating at 120VAC

Motor rating at 240VAC

Armature voltage at 120VAC
Armature voltage at 240VAC
Service factor

Overload for 1 minute

Field Voltage at 120VAC (optional)
Field Volitage at 240VAC (optional)

Field current max. continuous (optional)

Performance

Speed Range:

Arm feedback @ fuli load
Tach feedbach @ full load
Speed Regulation:

Arm feedback @ 95% load change
Tach feedback @ 95% load change

Linearity

Formfactor at full load

Torgue:

Range @ full Load

Regulation @ 95% speed change

Specification

120 or 240VAC (£ 10%)
15 Amp [3 Amp]*
50 or 60Hz

10.8 Amps DC [2 Amp]*
1/4-1 HP [1/30-1/8 HPJ*
1/4-2HP [1/20-1/4 HP]*
0to+100VDC
0to +200VDC
1.0
150%
100VDC nominal
200VDC nominal
1.0 Amp DC

1:100
1:250

+ 0.75 (% of base speed)
+ 0.5 (% of set speed or 4RPM

which ever is greater)

+0.3%
1.25

1:100
+ 2 (% of base torque)

*NOTE: Values in[ are for special fractional HP controllers only.




CONTROL PARAMETERS (CONTINUED)

Parameter

Adjustments
Minimum speed

Maximum speed

Forward and Reverse acceleration

FWD and REV current limit
Current compensation IR
Stability regulation

Process Signal Input and Output

(all signal inputs are isolated)
Voltage following input range

Speed potentiometer input
Tach Input for 1800RPM motor

Input Logic

Start (Active high 20.4-27.6)
Stop (Active low 0-4.0 VDC)
Disable (Active low 0-4.0 VDC)

Alarm Output

Open collector transitor
NPN (sinking)

24V Output for Alarm

Ambient Temperature
(mounted vertically)

Specification

0 to 50 (% of rated output)

50 to 100 (% of rated output)

0.15to 8 (Sec.)
0 to 150 (% of fuli ioad)
0 to 25 (% of rated output)

0tox10VDC
(30KOhm input impedance)
2.5 to 5KOhm, 1/4w
7 or 20.8 VDC/1000RPM

2.3KOhm input impedance
3.8KOhm
3.4KOhm

75mA at 30VDC
Max 50mA

0to55°C




CONTROL PRINCIPLE, FOUR QUADRANT CONTROL
EXAMPLE: ELEVATOR APPLICATION

Quadrant I, Forward motor rotation; forward torque:
When the elevator is accelerating in an upward direction, The torque
and speed are in the same direction.

Quadrant ll, Reverse motor rotation; forward torque:

When the elevator is decelerating in a downward direction the speed
of the elevator is also going downward, but the torque is in the opposite
direction and is braking the speed of the elevator. The motion energy
from the elevator, motor and gravity are being regenerated back to the
power line.

Quadrant lil, Reverse motor rotation; reverse torque:
When the elevator is accelerating (faster than the gravity) in downward
direction, the torque and speed are in the same direction.

Quadrant IV, Forward motor rotation; reverse torque:

When the elevator is decelerating in an upward direction the speed of
the elevator is still going upward, the torque is in the oposite direction
and is braking the speed of the elevator. The motion energy from the
elevator and motor are being regenerated back to the power line.

I I DECELERATION REGENERATION I ACCELERATION
BACK TO POWER LINE

TORQUE ) TORQUE

ELEVATOR ELEVATOR

|" ACCELERATION IV DECELERATION REGENERATION

BACK TO POWER LINE
TORQUE TORQUE

ELEVATOR | —— ELEVATOR




CONTROL PRINCIPLE, FOUR QUADRANT CONTROL

Switching from an upward direction to stop,

Quadrant | to IV;

When the elevator is accelerating in an upward direction and the Vari
Speed R400 is given a stop command, the motor is forced into quadrant
IV operation and the energy flow from the motor is regenerated back to
the power line.

Switching from an downward direction to stop,

Quadrant Ill to II;

When the elevator is accelerating in a downward direction and the Vari
Speed R400 is given a stop command, the motor is forced into quadrant
Il operation and the energy flow in the motor is regenerated back to the
power line.

Switching from an upward to a downward direction,

Quadrant 1 to Il via IV;

When the elevator is accelerating in an upward direction and the Vari
Speed R400 is given a command for a downward direction, the motor
is forced into quadrant IV, where the elevator is brought to a stop before
the Vari Speed R400 takes the elevator to a downward direction.

Switching from a downward to an upward direction,

Quadrant lll to | via ll;

When the elevator is accelarting in a downward direction and the Vari
Speed R400 is given a command for upward direction, the motor is
forced into quadrant I, where the the elevator is brought to a stop
before the Vari Speed R400 takes the elevator to an upward direction.




SPEED AND TORQUE CONTROL

The Vari Speed R400 can be operated as either a speed or a torque
control.

In Speed Mode, a potentiometer or other analog reference will control
the speed of the motor shaft.

In Torque Mode, a potentiometer or other analog reference will control
the torque of the motor shaft.

CAUTION: In Torque Mode without load the speed will only be limited
by the setting of the current limit pots REV CL or FWD CL and the input
line voltage.

Refer to detailed description of speed and torque selection in the
Adjustments section of this manual.

INSTALLATION

The Vari Speed R400 should be mounted vertically in order to insure
maximum heatsink efficiency.
NOTE: Aminimum clearence of 2 inches on all four sides of the heatsink
is required for proper airflow.







