































































































































































































maximum arc current in A and B is in G. When the mean electrode spacing was less
than 0.05 cm the arc did not move. After motion started, the arc travelled slower as
the electrode spacing increased, independent of the arc current. When the distance
between the electrodes and insulating side plates was decreased from 0.3 to 0.15¢cm,
the arc velocity (continuous) decreased about 15% at a current of 250 A,and decreased
about 36% at 1500 A. The electrode width was changed from 0.3 to 0.15cm; with
this change, the velocity did not change for currents from 200 to 500 A, but the
velocity decreased about 10% for currents from 1200 to 1500A.

The experiments of Fabri(17) were performed with an apperatus similar to that
which might be used in an arc heater. A flat-topped cylindrical copper cathode,
2.4 cm o.d., was centered inside a 3 cm i.d. copper anode. The cathode root
located itself on the top portion of the cathode, thus the arc configuration was not
exactly that of an annular arc as in the prior experiments. A coil was connected
in series with the arc current to provide the driving magnetic field. The gas(air)
to be heated was passed through the annular region between the cathode and the
anode and out through a nozzle. A photoelectric cell was used to measure the
time per arc revolution and thus obtain the arc velocity. The arc chamber was
run at pressures between 2 and 13 atmospheres. The experimental analysis was
based on the conducting cylinder model. The data was presented parametrically,
using this model. In )fficient information was given to allow calculation of the
magnitude of the different parameters (e.g., current, pressure, flow rate.) The ve-
locity was directly proportional fo the current and the square root of the pressure,
and inversely proportional to the square of the anrular gap. Velocities up to
170 m/sec were observed. Calculations for the device acting as an arc heater
indicated that efficiencies between 10 and 40% were achieved.

The results of the studies on a travelling arc in an annular gap are shown in
Figures 15 and 16.  With similar conditions imposed, the arc in an annular gap
travelled at higher velocities than an arc between parallel rails. This is to be
expected due to the arc travelling in its own wake, which is not necessarily sta-
tionary, and because the arc continually returns to electrode sites which have been
recently used and therefore preconditioned. These conclusions are supported by
the fact thct the velocity was 2 to 3 times less in a single run around the annuler
gap (10).  The approximate validity of the conducting cylinder model with aero-
dynamic drag was indicated by the success of the theoretical analysis based on
this model which predicted the involute shape taken by the arc column(2, 34, 53).
However, the cross-flow drag coefficient calculated from this model (C values be-

tween"1 and 5) appear to be somewhat larger than those for a cylinder.  Usually
the velocity decreased with increasing annular gap spacing (10, 17), just as would
be expected from the parallel rail studies. However, some results indicated the

velocity was approximately independent of the gap (1) and that the electrode ma-
terial had an effect on the velocity-gap relationship (43). Decreasing the spac+
ing between insulating side plates decreased the velocity (10) conflicting with most
of the parallel rai! results.
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FIGURE 20 - COLUMN DEFLECTION PHOTOGRAPH, GAP =0.6CM,
CURRENT = 6 AMP, VELOCITY = 1.92 M/SEC (90).
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