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In add?tion to the keyer work, tests were also made during this period
of modified grid tuning lines, in which the grid connectors, instead of
being mounted in channels fastened to the transmission line conductors,
were contained in channels milled into the conductors themselves. The
operating frequency during this period was varied across the entire band,
in conjunction with the tests other than of 1life.

3-2. On 18 December 1943, the X~91 version of the 527 was installed
in the oscillator, and tested until 5 January 1944, None of the accumulated
hours during this period were on pure life runs. Further flywheel repe-
tition rate control tests were made. A test of power output and efficiency
as a function of plate voltage was conducted. Several mechanical break-
downs caused loss of time. Only four tubes were used, the life of which

at the time they were removed (while still in good condition) was about
25 hours,

3-3, On 5 January 1944, tubes of the X~-97 version were put on test,
and run until 18 February. They were operated at 180 pps using the fly-
wheel repetition rate control, except for a brief check uging the original
keying circuit to obtain a comparison of efficiencies, and at a pulse
length of 5 microseconds. The frequency was varied from 200 to 220 Mc.
Efficiency varied from about Y6% to 35%, and power output from about 1000
kw to 600 kw at 18 kv plate supply voltage. Several tuning control

runs were necessarily made to adjust for output and efficiency. A4n antenna
duplexer contemplated for use in the SK-1M equipment was installed in the
output transmission line for a life test of its spark gaps. Several
mechanical and electrical breakdowns in the water-cooled load and in the
Plate supply transformer caused loss of time. Poor regulation of power
line voltage made it necessary to install separate supply lines fer the
plate and filament supplies from a distribution panel. Tube life was poor.
A total of nine failures gave an average life of 70 hours. Four of these
were from grid emission, three from cracked grid seals, one from a punc-
tured envelope due to a plate hot spot, and one from an undetermined cause
leading to failure to key properly, in which the tube had a somewhat low
Plate/grid voltage cut-off ratioc after failure, which may have been the
cause., Three tubes remaining in operating condition at the conclusion

of tests on the X-97 version had been operated an average of 91 hours.
They were not tested further since the next tubes received were of a
later variety, furnishing no fourth tube for a matched set. The tubes of
the X~97 variety had when new a cut-off ratio considerably higher than
had the X-47's and X-91's (in the neighborhood of 30 or sbove as sgainst
about 20 for the earlier tubes), and a higher ratio was retained in the
tubes subsequent to the X~g7's. The increase of this ratio may have been
obtained by placing the grid closer to the filament, This would cause

the grid operating temperature to be higher. The marked increase in the
number of failures due to grid emission and to cracked grid seals with
this version is perhaps significant as indicating a rise in grid operating
temperature, If this is true, the temperature rise may havé been con-
nected with the increase in cut-off ratio. It is, of course, entirely
possible that the increased amplification factor was obtained by a de-
crease in grid mesh spacing or a combination of the two methods. Which
scheme was used is not known. "
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34, Tests were begun on the X~114 version of the type 527 tube on
2l February and continued until 11 March, The flywheel was used except
for one very short period. Keying was at 180 pps with a Pulse length of
5 usec. Because of the nature of the failures obtained with the X-97
version, it appeared necessary to reduce the cperating temperature of the
tube structure. The efficiency could be brought up only by reducing the
operating freguency, and accordingly this was reduced from about 210 Mc
to approximately 190 Mc. At this point an output of approximately 1000
kw was obtained at a plate efficieney of greater than 45%. A check was
made of the performance of the equipment using the original keyer and no
difference was found in the efficiency cor power output as compared to
those obtained using the flywheel, The check was made because the Eitel~
McCullough Co., using a duplicate of the transmitter under test at this
laboratory except for the use of the discharge tube instead of a flywheel
circuit, had been obtaining considerably higher efficiency. The respec-
tive operating frequencies qnly, however, were found to account for the
difference. Of six tubes tested during this period, three tubes failed,
one at 8 hours because of a cracked envelope, the second at 70 hcurs, its
plate/grid voltage cut-off ratio having fallen, and the third at 147
hours with a cracked grid seal. Two of the remaining gocd tubes had been
operated 147 hours, and the third 69 hours. ‘

3-5, On 20 MarcH, tests were begun on the X-122 and X~-125 versions

of the tube. Additional air jets had been installed for increased cooling
of the tube grid seals, because of the large number of failures from
cracked seals experienced in the twe previous batches of tubes. A
lengthy tuning run was made to determine the optimum power output and
efficiency of the tubes and oscillator throughout the intended operating
band of the SK~1M radar.. Following this, considerable time was spent in
investigating the possibility of tuning the osecillator for best cutput and
efficiency without the use of an output power indicator, that is, by means
of the indications of the grid and plate current meters alone. These two
tests occupied the entire month of April, and accounted for failure of
three of the tubes, Operation was then suspended because of lack of tubes
until 12 Mgy, when life tests were storted using mixed sets of cld tubes
and those of the final 527 type which had been received. A new cooling
system, employing an exhaust fan, replaced the former main blower air
supply, without change in the high pressure system used for cooling the
tube base seals through the filament lines, and a modified plate connector
block and support, having the former type of plate-seal cooling from the
high pressure system, was installed, before the resumption of operations.
The temporary grid seal cooling jets were removed at the same time. The
Eitel-McCullough Co. had made extensive tests to determine the cooling
air requirements for the tubes, and had arrived at the quantity require-
ment as well as the fact that the air stream should be supplied by an
exhaust rather than a blower system, to obtain most even air distribution
and maximum cooling for a given fan capacity. In the new system the cool-
ing air entered the top of the oscillator box through an orifice plate,
passed downward over the tubes, and was removed by the exhaust fan at

the bottom rear of the box, The modified plate connector unit removed a
source of deflection of incoming eir introduced by the original cne. The
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