











Figure 1

View of Counterrotator (CORO) Device with Access
Door Opened to Show Configu ation of Subject Chair
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rotating the CORO capsule in the direction opposite to the rotation of CAP so as to
always minimize the angular position error signal, thus achieving the desired 1:1 counter-
rotation. Since the majority of the test conditions to be encountered with CORQ installed
aboard CAP involve peak torque loads of less than 100 Ib-ft, and since the Jrque con-
stant of the motor/amplifier combination is approximately 4.5 |b-ft/ampere, current
limiting is made to occur at about 22 to 23 amperes.

Figure 4

CORO Electronic
Control Rack

Additional circuitry includes switch-volt p-otection to
prevent starting the drive with a jolt in the event a command
signal is present when the drive is first energized; overcurrent
interlocking of the drive motor which, in conjunction with the
power amplifier current limit circuitry, protects the equipment
in the event of a component foilure and also limits the maximum
angular acceleration a subject may experience; and interlock
circuits to sense motor overspeed, motor overheating, loss of
electronic rack cooling air, and power amplifier overheating.
In the event of an emergency, the drive system can be brought
to a complete stop from top speed within é sec. This operation
is brought about by closed-loop servo control to power the motor
to a halt through regenerative braking. In the event of a power
failure or loss of control power, a dynamic braking circuit
(resistor R in Figure 3) will automatically bring the drive system
to rest within 12 sec.

The CORO can also be used as a conventional Earth-
vertical rotator since provisions have been made for velocity
control of the drive system. In this mode, velocity and acceler-
ation profiles can be programmed with greater fidelity due to the
increase in closed-loop frequency bandwidth. Velocity control
is symbolized in Figure 3 by placement of switch S1 in its upper
position; this connects the input of the error amplifier to a DC
control signal made proportional to the desired instantaneous
angular velocity of CORO. This signal can be de:ived from a
manually operated, multi-turn, center-tapped potentiometer
installed on the CORO master control pane!; or it can be derived
from some external source such as a low-frequency function
generator, an analog computer, or a tape storage medium. When
operated in this mode, CORO has a full scale angular velocity of
400 deg/sec, a maximum angular acceleration capability of
30 deg/sec”, an over-all frequency bandwidth of 5.5 cps, and
an over-all velocity accuracy of £0.5 per cent. Since the
torque motor is direct coupled to the rotating payload, the drive
system has a high degree cf stiffness and fast response time

characteristics. The torque motor approach has also been used in the previous develop-
ment of rotary drive systems for CAP (2) and the Periodic Angular Rotator (1).




All control circuitry and components extemal to the CORO device are housed
in one electronic control rack, shown in Figure 4, which is installed inside the CAP
control room. The _omponents are installed on five rack-mounted panel assemblies and
one rear-mounted chassis. The top panel assembly contains all relay circuitry used in
the drive-control and interlock systems. Below the relay panel is the master control
panel which provides the operator with all control functions required in starting, con-
trolling, and stopping the CORO drive. The third panel from the top contains the wire
terminations of all control circuitry. This panel provides easy access fo the control wiring
for maintenance, calibration, or trouble-shooting. The fourth panel houses the servo
amplifier and the lowest panel contains all power supplies and reference voltage supplies
used in the CORO drive control. Magnetic contactors are mounted on the fixed vertical
chassis at the rear of the rack. The total weight of the 19-in. by 79-in. rack is 600 Ib.

A close-up photograph of the CORO master control panel is shown in Figure 5.
The combination indicator lamp-switch unit assemblies seen at the upper right of the panel
are used to apply and remove 208-VAC, 3-phase input power to the system with actual
start and stop operations controlled by the assemblies at the lower right. The indicator
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Figure 5

CORO Master Control Panel

lamps at the upper left monitor the status of the key safety interlock and motor protection
circuits of the system and are illuminated only when a malfunction occurs in the related
circuit, Selection of the position mode for counterrotation, the velocity mode with an
external command signal source, or the velocity mode with manual adjustment of velocity
derived from the centrally located potentiometer is made by means of the switch assemblies
located at the lower left of the panel. Visual readout of the magnitude and direction of







View of CORO Installation on the Radial Track
Supenstructure of the Coriolis Acceleration Platform
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