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required to house the system is 1.36 cu ft.). Two inputs are required to ‘
gperate the system; a 28VDC supply of power capable of producing 154.5W for |
Tmlb of thrust and an SCR triggering pulse. The system will provide discrete
impulse bits 6mib-s (26.6mNs) in amplitude in a period of 15 microseconds and
may be used in a sinale shot on command or continuous operation mode. 1
Thermal and radiated radio frequency interference compatibility tests were
done. Radiated RF measurements indicated that all noise producec by the arc
vccurs at the instant the arc is struck. The duration of the noise spike at |
initiation is from 100 to 300 nanoseconds with a rise time of the order of
10ns. Ine magnitude follows a normal distribution and is therefore more or
less random. Moreover, the maximum amplitude of the radiated noise spike
was shown to be dependent only on the initial voltage across the electrode
gap (a power law dependancy on voltage to the 3.687? and independent of the
energy stored in the capacitor bank. Narrow band measurements indicated im- |
pulse type noise (flat frequency spectrum) from 23 to 12.4 GHz. The averaqe
“ue of the Poynting flux at the 2740VDC thruster operating voltage over
this (2 ge is .0141mW/m?/M4z. A thruster life-test was initiated but not
accomplisned du= to persistent oil leakage from the energy storage capacitors.
'n order lo endurance test the thruster system it will be necessary to
rebuild the four 60 microfarad capacitors incorporating state-of-the-art
techniques to insure a hermetic seal and eliminate oii leakage.
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Mykroy insulator at the back strap once the arc i ised to shield

the face of rod D which would have a tendency cat energy ra-
diated to it from the expanding plasma plume. Exp the hardware re-

) vealed that a force of three pounds ( 13, 50N ) o rcomne frictional
forces on rod D. The force exerted by Spring A « In order that
spring 3 be capable of feeding rod C a force of 31 ) Ibs to over-
come frictional loads on C was necessary. Thus, spii , Ibs (35. 4N).
Following the same arguments, spring 2 exerte " ) { IN) to feed

| rod B and spring 1 produced 19 1bs (74. 55N) to feed \ ¢S were

} actually provided using a number of springs havi I t and size because

of space limitations.

c tesults of Preliminary Testing
L A photograph of the nozzle she ) I rods is

presented in Figure 6,

Figure 6. Prototype Nozzle "'si St it P cllont Rods

























split by a . 040" (1.02 mm) thick aluminu y separates the inner and two

outer half-sections on cach side and b ' d | riedd by the spring
feeding the innermost rod. The roil do { * lunt sections over
the entire circumference since they musi me together at the nozzle
entrance, but the distance over which this \ ouch to keep the frictional

loading at an accepted level, A photog the splitter rail

is presented in Figure 7,
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Figure 7. One Millipound T P o ih ilelical Solid
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Figurv IU. Thruster Nozzle Afier Performance T('Sti‘![_{'

The net effect of these changes in performance parameters, aside from leading
to a higher power requirement, wiil mcrease the total impulse capability with a given
amount of propellant and also increase the totid voquired life of the capaciters. At
1794s the 21. 34 lbs (9. 68 kg) of propeilant could vield 55,254 1b-s (170, 287Ns) of total
impulse, thereby surpassing the required 37,500 Ih-5, indeed, at this new specific

H00 1h=sce would be reduced to 20, 90 lbs

impulse the required propellant weight for 37,
(9.48 kg). The capacitor life expectancy for gencration of 37,500 1b-s would be in-

creased since the impulse bit is smaller than expected,  The required life is 6. 264

million discharges (or, roughly 700, 000 more discharges) which represents an increase

of 12.7%. To consume the available propellunt (3=, 251 1b-s) a life of 6. 395 million

discharges would be necessary.

On the basis of the above results a summary of the program objectives and ac-

tual capability is presented in Table 3.
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After initiating testing one of the OS] re latled after 5338 discharges
This capacitor had accumulated only 14,7 10V at the time of failure,
Subsequent examination revealed @ hole i the vicitor can towards the

terminal end ( see Figure 12)

Figure 12 A Capacitor Fail

The location of this failure, i.e., at the top of the ean when viewed with its
axis of symmetry positioned horizontall 4 the s¢ of failure was an air
bubble in the oil impregnant which eventuall o to the top of the can, The presence
of a void in this location generally results i | " . the high voltage ter-
minations (or the closcest f[oil) to the capacitol = h is at ground potential
Since this capacitor was one which had leaked i 1 original vacuum soak it is
likely that a void was present in the impregna

The failed capacitor was replaced with a spare unit after the thruster had been
disassembled to clean off all oil residuc Festi Vil med and 3114 discharges
later a severe drop in the thrust level was re . The test was stopped and the

chamber opened to determine the reason lor th It v tmmediately obvious that
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